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SOME ASPECTS OF PROGRESS IN MODERN
ZOOLOGY-^

It is our privilege to live in a time of

almost unexampled progress in natural sci-

ence, a time distinguished alike by dis-

coveries of the first magnitude and by far-

reaching changes in method and in point of

view. The advances of recent years have

revolutionized our conceptions of the

structure of matter and have seriously

raised the question of the transmutation of

the chemical elements. They have con-

tinually extended the proofs of organic evo-

lution but have at the same time opened

wide the door to a reexamination of its

conditions, its causes, and its essential

nature. Such has been the swiftness of

these advances that some effort is still re-

quired to realize what remarkable new hori-

zons of discovery they have brought into

view. A few years ago the possibility of

investigating by direct experiment the

internal structure of atoms, or the topo-

graphical grouping of hereditary units in

the germ-cells, would have seemed a wild

dream. To-day these questions stand

among the substantial realities of scientific

inquiry. And lest we should lose our heads

amid advances so sweeping, the principles

that guide scientific research have been sub-

jected as never before to critical examina-

tion. We have become more circumspect in

our attitude towards natural "laws." "We

have attained to a clearer view of our work-

ing hypotheses—of their uses and their

limitations. With the best of intentions

1 Address of the President of the American As-

sociation for the Advancement of Science, Phila-

delphia, December 28, 19M.
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we do not always succeed in keeping them

clear of metaphysics, but at least we have

learned to try. "VVe perceive more and more

clearly that science does not deal with xilti-

mate problems or with final solutions. In

order to live science must move. She at-

tempts no more than to win successive

points of vantage which may serve, one

after another, as stepping stones to further

progress. When these have played their

part they are often left behind as the gen-

eral advance proceeds.

In respect to the practical applications of

science we have almost ceased to wonder at

incredible prodigies of achievement
;
yet in

some directions they retain a hold on our

imagination that daily familiarity can not

shake. Not in our time, at least, will the

magnificent conquests of sanitary science

and experimental medicine sink to the level

of the commonplace. Science here renders

her most direct and personal service to

human welfare ; and here in less direct ways

she plays a part in the advance of our civil-

ization that would have been inconceivable

to our fathers. Popular writers delight to

portray the naturalist as a kind of reani-

mated antediluvian, wandering aimlessly

in a modem world where he plays the part

of a harmless visionary; but what master

of romance would have had the ingenuity

to put into the head of his mythical natu-

ralist a dream that the construction of the

Panama Canal would turn upon our ac-

quaintance with the natural history of the

mosquito, or that the health and happiness

of nations—nay, their advance in science,

letters, and the arts—might depend meas-

urably on the cultivation of our intimacy

with the family lives of house-flies, fleas

and creatures of still more dubious ante-

cedents !

I

Fourteen years ago to-night it was my
privilege to deliver an address before the

American Society of Naturalists, entitled

"Aims and Methods of Study in Natural

History,"^ in which I indicated certain

important changes that were then rapidlj'-

gathering headway in zoology. To-night

I once more ask attention to this subject as

viewed in the fuller light of the remark-

able period of progress through which biol-

ogy has since been passing. I will not try

to range over the whole vast field of zool-

ogy or to catalogue its specific advances.

I will only permit myself a few rather

desultory reflections suggested by a retro-

spect upon the progress of the past

twenty-five years. If my view is Jiot fully

rounded, if it is colored by a long standing

habit of looking at biological phenomena

through the eyes of an embryologist, I will

make no apology for what I am not able

to avoid. Let me remind you also at how
many points the boundaries between this

and other branches of biology have become

obliterated. The traditional separation be-

tween zoology and botany, for instance,

has lost all significance for such sub.jects

as genetics or cytology. Again, the arti-

ficial boundary often set up between zoology

and animal physiology has wholly disap-

peared, owing to the extension of experi-

mental methods to morphology and of

comparative methods to physiology. I trust

therefore that our brethren in botany and

physiology—perhaps I should include also

those in psychology—will not take it amiss

if I include them with us under the good,

old-fashioned name of naturalists.

The sum and substance of biological in-

quiry may be embodied in two questions:

What is the living organism, and how has

it come to be ? We often find it convenient

to lay the emphasis on one or the other of

these questions, but fundamentally they

are inseparable. The existing animal bears

2 Science, N. S., XIII., No. 314, January 4,
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tlie indelible impress of its past ; the extinct

animal can be comprehended only in the

light of the present. For instance, the

paleontologist is most directly concerned

with problems of the past, but at every

step he is confronted by phenomena only

to be comprehended through the study of

organisms as they now are. Our main

causal analysis of evolution must be car-

ried out by experimental studies on exist-

ing forms. All this seems self-evident, yet

the singular fact is that only in more

recent years have students of evolution

taken its truth fully to heart. And here

lies the key to the modern movement in

zoology of which I propose to speak.

I do not wish to dwell on matters of

ancient history ; but permit me a word con-

cerning the conditions under which this

movement first began to take definite shape

as the nineteenth century drew towards its

close. In the first three decades after the

"Origin of Species" studies upon existing

animals were largely dominated by efforts

to reconstruct their history in the past.

Many of us will recall with what ardor

naturalists of the time threw themselves

into this profoundly interesting task.

Many of us afterwards turned to work of

widely different type; but have our later

interests, I wonder, been keener or more

spontaneous than those awakened by the

morphological-historical problems, some of

them already half forgotten, which we then

so eagerly tried to follow? I am disposed

to doubt it. The enthusiasm of youth?

No doubt, but something more, too. Efforts

to solve those problems have in the past

often failed ; they no longer occupy a place

of dominating importance; but they will

continue so long as biology endures, because

they are the offspring of an ineradicable

historical instinct, and their achievement

stands secure in the great body of solid fact

which they have built into the framework

of our science. Says Poincare:

The advance of science is not comparable to

the changes of a city, where old edifices are piti-

lessly torn down to give place to new, but to the

continuous evolution of zoologie types which de-

velop ceaselessly and end by becoming unrecog-

nizable to the common sight, but where an expert

eye finds always traces of the prior work of the

centuries past. One must not think then that the

old-fashioned theories have been sterile and vain.

And after all, science impresses us by

something more than the cold light of her

latest facts and formulas. The drama of

progress, whether displayed in the evolution

of living things or in man's age-long strug-

gle to comprehend the world of which he is

a product, stirs the imagination by a

warmer appeal. Without it we should miss

something that we fain would keep—some-

thing, one may suspect, that has played an

important part at the higher levels of sci-

entific achievement.

I seem to have been caught unawares in

the act of moralizing. If so, let it char-

itably be set down as an attempt to soften

the hard fact that thirty years after the

"Origin of Species" we found ourselves

growing discontented with the existing

methods and results of phylogenetic inquiry

and with current explanations of evolution

and adaptation. Almost as if by a pre-

concerted plan, naturalists began to turn

aside from historical problems in order to

learn more of organisms as they now are.

They began to ask themselves whether they

had not been over-emphasizing the prob-

lems of evolution at the cost of those pre-

sented by life-processes everywhere be-

fore our eyes to-day. They awoke to

the insufficiency of their traditional meth-

ods of observation and comparison and they

turned more and more to the method by

which all the great conquests of physico-

chemical science had been achieved, that

which undertakes the analysis of phenom-
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ena by deliberate control of the conditions

under whicli they take place

—

the method

of experiment. Its steadily increasing im-

portance is the most salient feature of the

new zoology.

Experimental work in zoology is as old

as zoology itself; nevertheless, the main

movement in this direction belongs to the

past two decades. I will make no attempt

to trace its development ; but let me try to

suggest somewhat of its character and con-

sequences by a few outlines of what took

place in embryology.

The development of the egg has always

east a peculiar spell on the scientific im-

agination. As we follow it hour by hour in

the living object we witness a spectacular

exhibition that seems to bring us very close

to the secrets of animal life. It awakens

an irrepressible desire to look below the

surface of the phenomena, to penetrate the

mystery of development. The singular fact

nevertheless is that during the phylogenetic

period of embryological research this great

problem, though always before our eyes,

seemed abnost to be forgotten in our pre-

occupation with purely historical questions

-^such as the origin of vertebrates or of

annelids, the homologies of germ-layers,

gill-slits or nephridia, and a hundred others

of the same type. Now, these questions are

and always will remain of great interest;

but embryology, as at last we came to see,

is but indirectly connected with historical

problems of this type. The embryologist

seeks first of all to attain to some under-

standing of development. It was there-

fore a notable event when, in the later

eighties, a small group of embryologists

headed by Wilhelm Roux turned away from

the historical aspects of embryology and

addressed themselves to experiments de-

signed solely to throw light upon the

mechanism of development. The fuU

significance of this step first came home to

us in the early nineties with Driesch's

memorable discovery that by a simple me-

chanical operation we can at will cause one

egg to produce two, or even more than two,

perfect embryos. I will not pause to inquire

why this result should have seemed so

revolutionary. It was as if the scales had
fallen from our eyes. With almost a feel-

ing of shock we took the measure of our

ignorance and saw the whole problem of

development reopened.

The immediate and most important re-

sult of this was to stimulate a great num-
ber of important objective investigations

in embryology. But let me pause for a

moment to point out that at nearly the

same time a similar reawakening of inter-

est in the experimental investigation of

problems of the present became evident in

many other directions—for example, in

studies on growth and regeneration; on

cytology and protozoology; on economic

biology; on ecology, the behavior of ani-

mals and their reactions to stimuli ; on he-

redity, variation and selection. The leaven

was indeed at work in almost every field of

zoology, and everywhere led to like results.

It was a day of rapid obliteration of con-

ventional boundary lines; of revolt from

speculative systems towards the concrete

and empirical methods of the laboratory;

of general and far-reaching extension of

experimental methods in our science.

But I will return to embryology. It

may be doubted whether any period in the

long history of this science has been more

productive of varied and important dis-

coveries than that which followed upon its

adoption of experimental methods. In one

direction the embryologist went forward

to investigations that brought him into inti-

mate relations with the physicist, the chem-

ist, the pathologist and even the surgeon.

A flood of light was thrown on the phenom-

ena of development by studies on diiferen-
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tiation, regeneration, transplantation and

grafting; on the development of isolated

blastomeres and of egg-fragments; on the

symmetry and polarity of the egg; on the

relations of development to mechanical,

physical and chemical conditions in the en-

vironment; on isolated living cells and

tissues, cultivated like microorganisms,

outside the body in vitro; on fertilization,

artificial parthenogenesis and the chemical

physiology of development. In respect to

the extension of our real knowledge these

advances constitute an epoch-making gain

to biological science. And yet these same

researches afford a most interesting demon-

stration of how the remoter problems of

science, like distant mountain-peaks, seem

to recede before us even while our actual

knowledge is rapidly advancing. Thirty

years after Roux's pioneer researches we
find ourselves constrained to admit that in

spite of all that we have learned of devel-

opment the egg has not yet yielded up
its inmost secrets. I have referred to the

admirable discovery of Driesch concerning

the artificial production of twins. That

brilliant leader of embryologieal research

had in earlier years sought for an under-

standing of development along the lines of

the mechanistic or physico-chemical analy-

sis, assuming the egg to be essentially a

physico-chemical machine. He now ad-

mitted his failure and, becoming at last

convinced that the quest had from the

first been hopeless, threw all his energies

into an attempt to resuscitate the half ex-

tinct doctrines of vitalism and to found a

new philosophy of the organism. Thus the

embryologist, starting from a simple lab-

oratory experiment, strayed further and

further from his native land until he found

himself at last quite outside the pale of

science. He did not always return. In-

stead he sometimes made himself a new
home—upon occasion even established him-

self in the honored occupancy of a univer-

sity chair of philosophy!

The theme that is here suggested tempts

me to a digression, because of the clear

light in which it displays the attitude of

modern biology towards the study of liv-

ing things. It is impossible not to admire

the keenness of analysis, and often the

artistic refinement of skill (which so capti-

vates us, for instance, in the work of M.

Bergson) with which the neo-vitalistie

writers have set forth their views. For my
part, I am ready to go further, admitting

freely that the position of these writers

may at bottom be well grounded. At any

rate it is well for us now and then to h&
rudely shaken out of the ruts of our ac-

customed modes of thought by a challenge

that forces upon us the question whether

we really expect our scalpels and micro-

scopes, our salt-solutions, formulas and

tables of statistics, to tell the whole story

of living things. It is, of course, impos-

sible for us to assert that they will. And
yet the more we ponder the question the

stronger grows our conviction that the

"entelechies" and such-like agencies con-

jured forth by modern vitalism are as ster-

ile for science as the final causes of an

earlier philosophy; so that Bacon might

have said of the former, as he did of the

latter, that they are like the Vestal virgins

—dedicated to God, and barren. "We must

not deal too severely with the naturalist

who now and then permits himself an hour

of dalliance with them. An uneasy con-

science will sooner or later drive him back

into his own straight and narrow way with

the insistent query: The specific vital

agents, sui generis, that are postulated by
the vitalist—are they sober realities? Can
the existence of an "elan vital," of "ente-

lechies," of "psychoids" be experimen-

tally verified? Even if beyond the reach

of verification may they still be of prac-
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tical use in our investigations on living

things, or find their justification on larger

grounds of scientific expediency. How-
ever philosophy may answer, science can

find but one reply. The scientific method

is the mechanistic method. The moment
we swerve from it by a single step we set

foot in a foreign land where a different

idiom from ours is spoken. We have, it is

true, no proof whatever of its final validity.

We do not adopt the mechanistic view of

organic nature as a dogma but only as a

practical program of work, neither more

nor less. We know full well that our pres-

ent mechanistic conceptions of animals and

plants have not yet made any approach to

a complete solution of the problems of life,

whether past or present. This should en-

courage us to fresh efforts, for just in the

present inadequacy of these conceptions lies

the assurance of our future progress. But

the way of unverifiable (and irrefutable)

imaginative constructions is not our way.

We must hold fast to the method by which

all the great advances in our knowledge of

nature have been achieved. We shall make
lasting progress only by plodding along

the old, hard beaten trail blazed by our

scientific fathers—the way of observation,

comparison, experiment, analysis, syn-

thesis, prediction, verification. If this

seems a prosaic program we may learn

otherwise from great discoverers in every

field of science who have demonstrated how
free is the play that it gives to the con-

structive imagination and even to the fac-

ulty of artistic creation.

Thus far I have desired to emphasize

especially the reawakening of our interest

in problems of the present, and the grow-

ing importance of experimental methods in

our science. It is interesting to observe

how these changes have affected our atti-

tude towards the historical problem as dis-

played in the modern study of genetics.

Even here we are struck by the same shift-

ing of the center of gravity that has been

remarked in other fields of inquiry. In

the Darwinian era studies on variation and

heredity seemed significant mainly as a

means of approach to the problems of evo-

lution. The post-Darwinians awoke once

more to the profound interest that lies in

the genetic composition and capacities of

living things as they now are. They
turned aside from general theories of evo-

lution and their deductive application to

special problems of descent in order to take

up objective experiments on variation and
heredity for their own sake. This was not

due to any doubts concerning the reality of

evolution or to any lack of interest in its

problems. It was a policy of masterly in-

activity deliberately adopted; for further

discussion concerning the causes of evolu-

tion had clearly become futile until a more

adequate and critical view of existing ge-

netic phenomena had been gained. Investi-

gators in genetics here followed precisely

the same impulse that had actuated the em-

bryologists ; and they, too, reaped a rich

harvest of new discoveries. Foremost

among them stands the re-discovery of

Mendel's long-forgotten law of heredity

—

a biological achievement of the first rank

which in the year 1900 suddenly illumi-

nated the obscurity in which students of

heredity had been groping. Another tow-

ering landmark of progress is De Vries's

great work on the mutation theory, pub-

lished a year later, which marked almost

as great a transformation in our views of

variation and displayed the whole evolu-

tion problem in a new light. In the era

that followed, the study of heredity quickly

became not only an experimental but al-

most an exact science, fairly comparable

to chemistry in its systematic employment
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of qualitative and quantitative analysis,

synthesis, prediction and verification.

More and more clearly it became evident

that the phenomena of heredity are mani-

festations of definite mechanism in the liv-

ing body. Microscopical studies on the

germ-cells made known an important part

of this mechanism and provided us with

a simple mechanical explanation of Men-

del's law. And suddenly in the midst of

all this, by a kaleidoscopic turn, the

fundamental problem of organic evolution

crystallizes before our eyes into a new
form that seems to turn all our previous

conceptions topsy-turvy.

I will comment briefly on this latest view

of evolution, partly because of its inherent

interest, but also because it again exem-

plifies, as in the ease of embryology, that

temptation to wander off into metaphysics

{sit venia verho!) which seems so often to

be engendered by new and telling discov-

eries in science. The fundamental ques-

tion which it raises shows an interesting

analogy to that encountered in the study of

embryology, and may conveniently be ap-

proached from this side.

To judge by its external aspects, individ-

ual development, like evolution, would

seem to proceed from the simple to the

complex ; but is this true when we consider

its inner or essential nature? The egg

appears to the eye far simpler than the

adult; yet genetic experiment seems con-

tinually to accumulate evidence that for

each independent hereditary trait of the

adult the egg contains a corresponding

something (we know not what) that grows,

divides and is transmitted by cell-division

without loss of its specific character and in-

dependently of other somethings of like

order. Thus arises what I will call the

puzzle of the microcosm. Is the appear-

ance of simplicity in the egg illusory? Is

the hen's egg fundamentally as complex

as the hen, and is development merely the

transformation of one kind of complexity

into another? Such is the ultimate ques-

tion of ontogeny, which in one form or

another has been debated by embryologists

for more than two centuries. We still can

not answer it. If we attempt to do so,

each replies according to the dictates of his

individual temperament—that is to say, he

resorts to some kind of symbolism; and he

still remains free to choose that particular

form which he finds most convenient, pro-

vided it does not stand in the way of prac-

tical efforts to advance our real knowledge

through observation and experiment.

Those who must have everything reduced

to hard and fast formulas will no doubt

find this rather disconcerting; but worse is

to follow. Genetic research now confronts

us with essentially the same question as

applied to the evolutionary germ. The
puzzle of the microcosm has become that of

the macrocosm. Were the primitive forms

of life really simpler than their apparently

more complex descendants? Has organic

evolution been from the simple to the com-

plex, or only from one kind of complexity

to another? May it even have been from

the complex to the simple by successive

losses of inhibiting factors which, as they

disappear, set free qualities previously

held in check? The last of these is the

startling question that the president of the

British Association propounds in his re-

cent brilliant address at Melbourne, asking

us seriously to open our minds to the in-

quiry: "Whether evolution can at all rea-

sonably be represented as an unpacking of

an original complex which contained

within itself the whole range of complexity

which living things exhibit?" This con-

ception, manifestly, is nearly akin to the

theory of pangenesis and individual devel-

opment, as elaborated especially by De
Vries and by Weismann. It inevitably re-
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calls also, if less directly, Bonnet's vision

of "palingenesis," which dates from the

eighteenth century.

We should be grateful to those who help

us to open our minds; and Professor

Bateson, as is his wont, performs this

difficult operation in so large and masterly

a fashion as to command our lively ad-

miration. It must be said of his pic-

turesque and vigorous discussion that we
are kept guessing how far we are expected

to take it seriously, or at least literally. We
have always a lurking suspicion that pos-

sibly his main purpose may after all be to

remind us, by an object lesson, how far we

still are from comprehending the nature

and causes of evolution, and this suspicion

is strengthened by the explicit statement

in a subsequent address, delivered at Syd-

ney, that our knowledge of the nature of

life is "altogether too slender to warrant

speculation on these fundamental ques-

tions." Let us, however, assume that we

are seriously asked to go further and to

enter the cul de sac that Professor Bateson

so invitingly places in our way. Once

within it, evidently, we are stalemated in

respect to the origin and early history of

life; but as to that, one form of total igno-

rance is perhaps as good as another, and we

can still work out how the game has been

played, even though we can never find out

how the pieces were set up. But has the day

so soon arrived when we must resign our-

selves to such an ending? Are we prepared

to stake so much upon the correctness of a

single hypothesis of allelomorphism and

dominance? This hypothesis—that of

"presence and absence"—has undoubtedly

been a potent instrument of investigation;

but there are some competent students of

genetics who seem to find it equally simple

to formulate and analyze the phenomena

by the use of a quite different hypothesis,

and one that involves no such paradoxical

consequences in respect to the nature of

evolution. Are we not then invited to

strain at a gnat and to swallow a camel?

But I pass over the technical basis of the

conception in order to look more broadly

at its theoretic superstructure. Is not

this, once again, a kind of symbolism

by which the endeavor is made to deal with

a problem that is for the present out of our

reach ? Neither you nor I, I dare say, will

hesitate to maintain that the primordial

Amoeba (if we may so dub the earliest of

our ancestors) embodied in some sense or

other all the potentialities, for better or for

worse, that are realized before us at this

moment in the American Association for

the Advancement of Science. But if we
ask ourselves exactly what we mean by this

we discover our total inability to answer in

more intelligible terms. We can not, it is

true, even if we would, conquer the temp-

tation now and then to spread the wings of

our imagination in the thin atmosphere of

these upper regions; and this is no doubt

an excellent tonic for the cerebrum pro-

vided we cherish no illusions as to what we

are about. No embryologist, for example,

can help puzzling over what I have called

the problem of the microcosm; but he

should be perfectly well aware that in

striving to picture to his imagination the

organization of the egg, of the embryolog-

ical germ, that is actually in his hands for

observation and experiment, he is peril-

ously near to the habitat of the mystic and

the transcendentalist. The student of evo-

lution is far over the frontier of that for-

bidden land, in any present attack upon

the corresponding problem of the mac-

rocosm; for the primordial Amoeba, the

evolutionary germ, is inconceivably far out

of our reach, hidden behind the veil of a

past whose beginnings lie wholly beyond

our ken. And why, after all, should we

as yet attempt the exploration of a region

which still remains so barren and remote?
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Surely not for the lack of accessible fields

of genetic research that are fertile and

varied enough to reward our best efforts,

as no one has more forcibly urged or more

brilliantly demonstrated by his own ex-

ample than Professor Bateson himself.

Perhaps it would be the part of discre-

tion to go no further. But the remarkable

questions that Professor Bateson has raised

concerning the nature of evolution leave

almost untouched the equally momentous

problem as to what has guided its actual

course. In approaching my close I shall be

bold enough to venture a step in this direc-

tion, even one that will bring us upon the

hazardous ground of organic adaptations

and the theory of natural selection. I need

not say that this subject is beset by intri-

cate and baffling difficulties which have

made it a veritable bone of contention

among naturalists in recent years. In our

attempts to meet them we have gone to

some curious extremes. On the one hand,

some naturalists have in effect abandoned

the problem, cutting the Gordian knot with

the conclusion that the power of adapta-

tion is something given with organiza-

tion itself and as such offers a riddle that

is for the present insoluble. In another

direction we find attempts to take the prob-

lem in flank—to restate it, to ignore it

—

sometimes, it would almost seem to argue

it out of existence. It has been urged in a

recent valuable work—by an author, I

hasten to say, who fully accepts both the

mechanistic philosophy and the principle

of selection—that fitness is a reciprocal re-

lation, involving the environment no less

than the organism. This is both a true and

a suggestive thought; but does it not leave

the naturalist floundering amid the same

old quicksands? The historical problem

with which he has to deal must be grappled

at closer quarters. He is everywhere con-

fronted with speciflc devices in the organ-

ism that must have arisen long after the

conditions of environment to which they are

adjusted. Animals that live in water are

provided with gills. Were this all we could

probably muddle along with the notion that

gills are no more than lucky accidents.

But we encounter a sticking point in the

fact that gills are so often accompanied by

a variety of ingenious devices, such as res-

ervoirs, tubes, valves, pumps, strainers,

scrubbing brushes and the like, that are ob-

viously tributary to the main function of

breathing. Given water, asks the natural-

ist, how has all this come into existence

and been perfected? The question is an

inevitable product of our common sense.

The metaphysician, I think, is not he who
asks but he who would suppress it.

For all that it would seem that some per-

sons flnd the very word adaptation of too

questionable a reputation for mention in

polite scientific society. Allow me to illus-

trate by a leaf taken from my own notebook.

I once ventured to publish a small experi-

mental work on the movements of the fresh-

water Hydra with respect to light. What
was my surprise to receive a reproof from

a friendly critic, because I had not been

content with an objective description of the

movements but had also been so indiscreet

as to emphasize their evident utility to the

animal. I was no doubt too young then

—

I fear I am too old now—to comprehend

in what respect I had sinned against the

light. That was long ago. I will cite a

more recent example from a public dis-

cussion on adaptation that took place be-

fore the American Society of Naturalists a

year or two since.
'

' The dominance of the

concept of adaptation," said one natu-

ralist, "which now distinguishes our sci-

ence from the non-biological ones, is related

to the' comparatively youthful stage of

development so far attained by biology,

and not to any oiserved character in the
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living objects with which we deal." Here

we almost seem to catch an echo from the

utterances of a certain sect of self-styled

"scientists" who love to please themselves

with the quaint fancy that physical dis-

ease is but one of the "errors of mortal

mind. '

'

Now, it is undoubtedly true that many
adaptations, to cite Professor Bateson once

more, are "not in practise a very close

fit." Even the eye, as Helmholtz long ago

taught us, has some defects as an optical

instrument; nevertheless, it enables us to

see well enough to discern some food for

reflection concerning adaptations among

living things. And it is my impression that

efforts to explain adaptations are likely to

continue for the reason that naturalists as

a body, perhaps influenced by Huxley's

definition of science, have an obstinate habit

of clinging to their common sense.

At the present day there is no longer the

smallest doubt of the great outstanding fact

that many complex structural adaptations

—it would probably be correct to say all

such—have not come into existence at a

single stroke but have moved forward step

by step to the attainment of their full de-

gree of perfection. What has dominated

the direction and final outcome of such ad-

vancing lines? We can not yet answer

this question with any degree of assurance

;

but procrastinate as we may it must in the

end squarely be faced. We have seen one

theory after another forced back within

narrower lines or crumbling away before

the adverse fire of criticism. I will not

pause to recount the heavy losses that must

be placed to the account of sexual selection,

of neo-Lamarckism, of orthogenesis. Some
naturalists, no doubt, would assign a promi-

nent place in this list of casualties to

natural selection; but probably there are

none who would hold that it has been de-

stroyed utterly. The crux lies in the degree

of its efficacy. Stated as an irreducible

minimum the survival of the fit is an evi-

dent fact. Individuals that are unfitted to

live, or to reproduce, leave few or no de-

scendants—so much, at least, must be ad-

mitted by all. But does this colorless and

trite conclusion end the matter or ade-

quately place before us the significance of

the facts? Just here lies the whole issue.

Does destruction of the unfit accomplish no

other resLilt than to maintain the status quo,

or has it conditioned the direction of prog-

ress? Accepting the second of these alter-

natives, Darwin went so far as to assign to

it a leading role among the conditions to

which the living world owes its existing

configuration. Since his time the aspect of

the problem has widely changed. We must

rule out the question of the origin of neu-

tral or useless traits. We must not con-

fuse the evolution of adaptations with the

origin of species. We must bear in mind

the fact that Darwin often failed to dis-

tinguish between non-heritable fluctuations

and hereditary mutations of small degree.

We are now aware that many apparently

new variations may be no more than recom-

bination-products of preexisting elements.

We should, no doubt, make a larger allow-

ance for the role of single "lucky acci-

dents" in evolution than did many of the

earlier evolutionists. And yet, as far as

the essence of the principle is concerned I

am bound to make confession of my doubts

whether any existing discussion of this

problem affords more food for reflection,

even to-day, than that contained in the

sixth and seventh chapters of the "Origin

of Species" and elsewhere in the works of

Darwin.

Undeniably there is a large measure of

truth in the contention that natural selec-

tion still belongs rather to the philosophy

than to the science of biology. In spite

of many important experimental and
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critical studies on the subject Darwin's

conception still remains to-day in the main

what it was in his own time, a theory, a

logical construction, based it is true on a

multitude of facts, yet still awaiting ade-

quate experimental test. Simple though

the principle is, its actual effect in nature

is determined by conditions that are too

intricate and operate through periods too

great to be duplicated in the experimental

laboratory. Hence it is that even after

more than fifty years of Darwinism the

time has not yet come for a true estimate of

Darwin's proposed solution of the gi-eat

problem.

But there is still another word to be

said. Too often in the past the facile form-

ulas of natural selection have been made use

of to carry us lightly over the surface of

unsuspected depths that would richly have

repaid serious exploration. In a healthy

reaction from this purblind course we have

made it the mode to minimize Darwin's

theory; and no doubt a great service has

been rendered to our study of this problem

by the critical and sceptical spirit of mod-

ern experimental science. But there is a

homely German saying that impresses upon

us the need of caution as we empty out the

bath lest Ave pour out the child too. This

suggests that we should take heed how we
underestimate the one really simple and

intelligible explanation of organic adapta-

tions, inadequate though it now may seem,

that has thus far been placed in our hands.

And in some minds—if I include my own

among them let it be set down to that

indiscretion at which I have hinted—the

impression grows that our preoccupation

with the problem as it appears at short

focus may in some measure have dimmed

our vision of larger outlines that must be

viewed at longer range; that we may have

emphasized minor difficulties at the cost

of a larger truth. To such minds it will

seem that the principle of natural selection,

while it may not provide a master key to all

the riddles of evolution, still looms up as

one of the great contributions of modern

science to our understanding of nature.

I have taken but a passing glance at a

vast and many-sided subject. I have tried

to suggest that the tide of speculation in

our science has far receded; that experi-

mental methods have taken their rightful

place of importance ; that we have attained

to a truer perspective of past and present

in our study of the problems of animal life.

The destructive phase through which we

have passed has thoroughly cleared the

ground for the new constructive era on

which we now have entered. All the signs

of the times indicate that this era will long

endure. And this is of good augury for a

future of productive effort, guided by the

methods of physico-chemical science, im-

patient of merely a priori constructions, of

academic discussions, of hypotheses that

can not be brought to the test of experi-

mental verification. The work ahead will

make exacting technical demands upon us.

The pioneer days of zoology are past. The

naturalist of the future must be thoroughly

trained in the methods and results of chem-

istry and physics. He must prepare him-

self for a life of intensive research, of high

specialization; but in the future even more

than in the past he will wander in vain

amid the dry sands of special detail if the

larger problems and general aims of his

science be not held steadfastly in view. For

these are the outstanding beacon light.s of

progress ; and while science viewed at close

range seems always to grow more complex,

a wider vision shows that her signal dis-

coveries are often singularly simple. This

perhaps may help us to keep alive the spirit

of the pioneers who led the advances of a

simpler age; and it is full of hope for the

future.

Edmund B. Wilson

Columbia University
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KATIONAL ACADEMIES AND THE PEOG-
MESS OF BESEASCE. II

USES OP AN ACADEMY BUILDING

In addition to experimental and illus-

trated lectures, the Academy might advan-

tageously maintain exhibits freely open to

the public, showing the current researches

of its members, the most recent European

advances in science, and new applications

of scientific methods in the industries. It

goes without saying that ample space and

the best of facilities would be required for

this purpose. If carefully worked out, this

plan should provide an additional means

of keeping the public informed of the

progress of research and its bearing on the

industries of the country. While emphasis

should always be laid in such exhibits on

pure science, which it is the Academy's

prime object to advance, some of the most

striking illustrations of the applications of

science should also be introduced.

It is obvious that the Academy can not

undertake such activities unless it can ob-

tain a large building of its own. The ad-

vantages of having such a building for

other purposes have already been touched

upon. The attractiveness of the annual

meetings would be greatly enhanced if

they were held in such surroundings as

an Academy building could supply.

There is a very real diiference between the

atmosphere of bare halls, casually occupied,

and attractively furnished rooms, perma-

nently belonging to the Academy, and

charged with the stimulating traditions ac-

cumulated during the process of time.

The walls should be hung with portraits

of past presidents and other eminent men
of science, which could easily be obtained

if there were a place for them. More-

over, the example of the Royal Society in

preserving Newton's telescope and of the

Royal Institution in exhibiting the original

instruments of Davy, Faraday and other

great investigators, should be followed as

soon as possible by the National Academy.

Doubtless it is still feasible to secure in-

struments used by Joseph Henry, the two

Agassizs, and others who have played a

similar part in the history of the Academy.

A permanent committee, charged with the

collection of portraits, manuscripts, and

instruments, and exercising care and dis-

crimination in its selections, would gradu-

ally bring together many objects which

would become more and more valuable with

the passage of time.^^

HISTORICAL EXHIBITS

[Few writers on civilization in America

appreciate how largely the United States

has contributed to the development of cer-

tain fields of research. The mathematical

memoirs of Gibbs were of fundamental

importance, while in such fields as celestial

mechanics, practical astronomy, astrophys-

ics, experimental physics, geology and pale-

ontology, and in many of the newer phases-

of biology and experimental medicine. Na-

tional Academy members have led the way
in a long series of advances. An exhibit of

original instruments, manuscripts, and

photographs, arranged so as to show the

successive contributions of American in-

vestigators in various departments of re-

search, would prove an inspiration to many
a young and enthusiastic aspirant to the

pleasures of original discovery. I shall

never forget my own delight in first seeing

some of Henry Draper's original negatives

of stellar spectra. Many of these are now
in the possession of the Academy, ready

for use in an exhibit of continuous progress

in astronomical spectroscopy covering the

18 [A committee of this kind, which was ap-

pointed in November, 1913, has already received

from Mrs. Henry Draper valuable instruments and

original negatives illustrating the pioneer re-

searches in astrophysics of the late Henry Draper.}
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whole history of the Academy: Ruther-

furd's first successful diffraction gratings

and large-scale photographs of the solar

spectrum; Draper's spectra of stars and

planets, the first to show the lines; Young's

pioneer observations of the spectra of sun-

spots and the chromosphere; Langley's

bolometric investigations in the invisible

region of the infra-red, and his measures of

the solar constant of radiation; Pickering's

extensive discoveries and classification of

stellar spectra photographed with the objec-

tive prism ; Rowland 's invention of the con-

cave grating, and his fundamental studies

of solar and laboratory spectra ; Michel-

son's ingenious and varied contributions to

the instruments of spectroscopy, compris-

ing the interferometer, echelon and large

grating, and his researches with them;

Keeler's studies of celestial spectra, in-

augurating the era of accurate radial

velocity measurements; Campbell's per-

fection of the stellar spectrograph and the

far-reaching results of his years of observa-

tion. Each of these American investiga-

tors marked a distinct epoch in astrophys-

ical research, and their labors form a con-

tinuous chain covering the entire life of

their subject. It is still possible to obtain

many of their original instruments and

earliest photographs, and to exhibit them in

an attractive manner. Who would not like

to see an actual spectrum formed by Row-
land's earliest grating? A touch of a

button operating an arc light mounted be-

fore the spectroscope slit, is all that would

be necessary. And if this can be done in

one field of research, there is no reason why
similar stimulus can not be given in others,

though of course in varying degree. If

many subjects can show any such series of

advances as we have seen in astronomical

spectroscopy, the pessimism shown by some

writers regarding American research must

surely give way to optimism. And no

method of bringing the true state of affairs

to easy comprehension, both to men of

science and to the public, could equal that

of the proposed exhibit. It goes without

saying that the ingenious and attractive

devices of modern museums should be em-

ployed, instead of the dry and forbidding

exhibition methods of former times.]

The committee on historical apparatus

might also have charge of instruments be-

longing to the various trust funds and no

longer in use by the persons to whom the

original grants for their purchase were

made. In the course of time such a col-

lection would naturally grow to consider-

able proportions, and the Academy would

be enabled to assist its members by the loan

of these instruments, as the Royal Society

has done so effectively. The objection

which is sometimes made to the purchase

of standard instruments by the recipients

of grants would thus be removed, as such

instruments might prove of great service in

a collection for genei-al use.

TENTATIVE DESIGN OP AN ACADEMY BUILDING

[The design of an Academy building

here reproduced^" is intended merely as a

19 [From preliminary sketches by the firm oi

Shepley, Eutan and Coolidge. Some of the desig-

nations of rooms here employed should be modi-

fied. The name '

' conversazione room '
' for the

large public hall comes from the annual conver-

saziones of the Eoyal Society, where many instru-

ments and experimental exhibits are shown. The

photographic room (not needed on this floor)

should be used for council meetings, setting free

the room allotted in the plan to the council for

a members' ante-room, adjoining the meeting

room. The meeting, lecture and exhibition halls

are shown in Fig. 2 as extending up through the

second floor, but the laboratories and other parts

of the building would be divided into several

stories of ordinary height. The laboratories may
of course be devoted to any desired field of re-

search, and the designations are merely intended

to suggest that one of these be in the physical and

the other in the biological sciences.]
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basis for discussion. The large public hall

into which the main entrance leads is for

the proposed exhibit of current research,

illustrating the latest advances in pure and

applied science, both American and for-

eign. The public would undoubtedly ap-

preciate an opportunity to see under

microscopes the most recently discovered

bacilli, and. to examine specimens illustrat-

ing the experimental variation of plants or

animals, photographs showing new as-

tronomical discoveries, experimental dem-

onstrations of physical phenomena like the

recently found Stark effect (the influence of

an electric field on radiation), the structure

of crystals, X-ray spectra and their bearing

on the constitution of the atom, etc. As

the home of such an exhibit, and the place

of publication of the Proceedings, announc-

ing the current advances of American re-

search, the Academy would soon be recog-

nized in its true character as the natural

center and promoter of the scientific work

of the United States.

In the adjoining room to the right the

exhibit of historical research would con-

nect the present with the past, and give a

clear picture of American progress in the

field of science. The possibilities of this

exhibit have already been mentioned,

but it may be remarked here that one

of its prime purposes should be to stimulate

further investigation and to aid in the

Academy's work of correlating science by

indicating converging lines of research.

Both of these objects are of course perfectly

compatible with the initial idea of com-

memorating the labors of Academy

members.

The lecture hall at the rear of the build-

ing completes the group of rooms open to

the public. This should embody some of

the features which make the lecture hall of

the Royal Institution so attractive. The

provision of ample facilities for experi-

mental demonstrations (including a well-

equipped preparation room) which no

large lecture hall in Washington contains

at present, would add greatly to the means

of interesting both men of science and the

public.

To the left of the central hall is the

Academy meeting room, which might ad-

vantageously combine various features

found in European academies. One of the

most attractive meeting rooms abroad is that

of the Paris Academy of Sciences. The

provision of a comfortable ante-room,^"

equipped like a club and providing abun-

dant opportunity for conversation among

members, would be a valuable addition.

Instead of admitting visitors to the meet-

ing-room they could be better accommo-

dated in a second floor gallery, above the

ante-room, similar to the visitors' gallery

of the Amsterdam Academy. Finally, a

modified seating arrangement (probably

retaining the tables for ofScers and mem-
bers) would permit the inclusion of a

screen and experiment table at one end of

the room.

iThe main floor would also contain a

council room,^^ and various offices, cloak

rooms, serving rooms, apparatus rooms,

etc., needed for use in connection with

meetings, lectures, exhibits, public recep-

tions and other functions. The offices of

the secretaries, editorial rooms, library and

reading rooms, private research rooms and

other rooms not for public purposes would

be on the floors above. The example of the

Berlin Academy, '^^ which provides numer-

ous offices (45 in all) in its new building

for the compilation of data required for

a general catalogue of stars, bodies of

20 In the space here marked '
' Council Eoom. '

'

21 In the space here marked '
' Photograph

Eoom. '

'

22 See '

' The Work of European Academies, '

'

Science, November 14, 1913, p. 692.
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Greek and Latin inscriptions, a great

Egyptian dictionary, and other similar

undertakings, might well be imitated here.

For instance, it would have been of great

advantage to tlie Academy if it had been

able to furnish Professor Newcomb with

offices for the computers employed in his

extensive astronomical researches, during

the active period which followed his retire-

ment from the Nautical Almanac office.

Small study rooms for members staying in

Washington, engaged in writing or research

involving the use of the Academy library,

would also be useful.

The two wings shown to the right and

left of the main building are intended for

research laboratories. While the great

majority of members seem to favor the in-

clusion of such laboratories in the Acad-

•emy's scheme of development, there are a

:few who do not, and it is desirable to point

'Out why they appear desirable. The

Academy stands, first and foremost, for

research, which it seeks to advance in every

effective way. It may thus follow the

example of various academies abroad, such

as St. Petersburg, which carries on impor-

tant researches in physics and other sub-

jects; Stockholm, which has long provided

in its own laboratories for the spectroscopic

investigations of Hasselberg; and Berlin,

which has produced the extensive investi-

gations already enumerated. Nothing

could do more to advance the Academy's

influence on the progress of science than

the production of important results from

its own laboratories. But there is another

and even stronger argument in favor of

their establishment.

It has been well said by one who has

studied the problems of the Academy, that

the success of its future work must depend

upon the discovery of men who are willing

and able to devote the necessary time and

energy to it. Two Academy members, in

commenting on suggestions for a building,

remark that not laboratories, but men are

needed. Those who are familiar with the

history of the Academy are aware of the

great amount of unselfish effort which it

owes to its officers and members. But the

fact remains that a man's first allegiance is

to the university or other institution which

counts him on its staff. As long as he re-

tains such connections he can devote only

his spare time to the work of the Academy,
which, nevertheless, demands his best

efforts.

The provision of research laboratories,

with funds for their maintenance, would

enable the Academy to command the entire

time and effort of some of the ablest men
in the country. The growing work, which

already throws heavier burdens than the

members realize on the willing shoulders of

the Home Secretary, may later demand
(as in the Royal Society) the services of

two men, one representing the mathematical

and physical, the other the biological sci-

ences. The only way to secure the un-

divided service of such men is to offer them

adequate salaries, a suitable staff of assis-

tants, and ample laboratory facilities.

Thus, while carrying on their researches in

the name of the Academy, they would be

able to direct the extensive work which the

exhibits of current and historical research,

the publication of the Proceedings and

other contemplated activities must involve.

Their position would be much like that of

Faraday at the Eoyal Institution, with

added duties defined by the broader range

of the Academy's field.

An important object of the proposed re-

search laboratories, therefore, is to attract

and hold the men whose unrestricted time

and energy the Academy urgently needs.

Volunteer service will continue and multi-

ply, but it can never hope to accomplish all

that the future will require.
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No details of laboratory design need be

discussed here. The use of the unit sys-

tem of rooms, exemplified in the Harvard

Medical School, would eliminate many diffi-

culties, and facilitate alterations to meet

changing needs. A common plant of re-

frigerating machinery, compression pumps,

constant-temperature rooms and other re-

quirements of both laboratories, could be

placed on the ground floor of the main

building, which would also contain rooms

for storing reserve Academy publications

and for other miscellaneous purposes.

Enough has been said to indicate some of

the possible uses of an Academy building,

and the corresponding necessities of the

design. The present plan, which is merely

tentative, may serve to bring out criticisms

and suggestions from members, who will

undoubtedly think of many advantageous

modifications. A classic treatment is indi-

cated, but this is mainly because of the

prevailing conditions in Washington, and

the probability that a government site

could not be obtained for a building of

collegiate Gothic design, for example.

It would be advantageous for the Acad-

emy to appoint a strong committee, repre-

senting all branches of science, to design

a suitable building, i Much time and
thought are necessary to secure a satis-

factory plan, which will provide for present

needs, and be readily adaptable to future

developments. As for funds, some time

may be required to find the sum needed,

but the opportunity is such an exceptional

one that a willing donor is sure to appear

in the future. The only way to obtain

gifts for building or endowment is to have

a scheme so promising, and plans so at-

tractive as to convince a prospective in-

vestor that his funds will be effectively

used. Notable cases might be cited where

large gifts followed the presentation of ef-

fective building designs, which appealed

not only to the eye, but equally to the judg-

ment of the donor.]

TEUST FUNDS

The trust funds of the Academy, as

shown in a previous article, have a total of

over eighty thousand dollars, the income

of which is exclusively devoted to research.

In addition, there are other funds totaling

over thirty-six thousand dollars, primarily

intended for the endowment of medals and

prizes, which enjoy a considerable surplus

income also available for original investiga-

tion. By these means the Academy has

been able to assist many of the most im-

portant researches of American science. A
closer connection between the various com-

mittees, and the adoption of a concerted

plan of action, would perhaps increase still

further the usefulness of the funds. As a

committee charged with the study of the

use of trust funds has admirably expressed

it:

The Academy should take the initiative in the

organization and conduct of research. It should

not wait for applications or for suggestions to^

come in wholly from the outside. Such sugges-

tions should be urged, but the Academy should

not relegate itself to the function of a mere dis-

bursing organization; it should seek rather to de-

termine what projects are worthy of investiga-

tion and how the funds may be most judiciously

administered.

Such a policy would seem to imply a

careful examination on the part of each

committee of the existing conditions and

needs of research in its own field, and an

endeavor, through cooperation with the

other committees, to secure a well-balanced

and thoroughly effective use of all Academy
funds available for investigation. As
already suggested, the gradual accumula-

tion of instruments, returned on the com-

pletion of the work for which they were

purchased, should ultimately result in a

marked gain in the efficiency of the funds
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and in the Academy's ability to assist in-

vestigators.

[As a body which is rapidly becoming

truly representative of the investigators of

America, the National Academy is well

qualified to act in an advisory capacity to

other institutions having funds available

for use in research. It frequently happens

that trustees of funds thus applicable re-

quire such expert advice as the Academy

can give. A parallel case is that of the

Royal Society, which selects annually the

recipients of the Government Grant Fund
of £4,000.

MEDALS AND PRIZES

In bestowing the Academy's gold medals

for investigations in physics, astronomy,

astrophysics, oceanography and the study

of meteoric bodies, an attempt should be

made, not only to recognize and reward

successful investigators, but to do this in

accordance with the best interests of future

research. A few of the numerous medals

awarded by academies, such as the Copley

Medal of the Royal Society, may be ad-

vantageously reserved as a fitting recogni-

tion of many years of eminent service to

science. But, as Diels^^ has justly re-

marked, the majority of medals and prizes

will prove of greater value if given to com-

paratively young men, who still need sup-

port and encouragement. By acquaintance

with the circumstances under which such

men are working, an award may be made
at a moment so favorable as to increase its

value many fold. Thus recognition by the

Academy may supply the precise argument

needed to convince university authorities

or others in control of research funds of

the importance of providing the means

necessary to continue and extend the work

of the medallist. The same may be said

23 '
' Die Kultur der Gegenwart, '

' Teil I., Ab-

teilung I., zweite Auflage, p. 666.

of grants from trust funds. ,Cases are

known in which a comparatively small

grant has favorably influenced a board of

trustees in deciding to devote large sums

to research.

This leads to a consideration of the ques-

tion of membership in the National Acad-

emy. In his valuable discussion of the

organization of science, to which reference

has already been made. Professor Diels

lays great emphasis upon the importance

of aiding and encouraging the younger men
of science through the award of grants for

investigation. That this feeling is general

throughout the German academies is shown

by the fact that approximately one half of

their resources are used for this purpose.

Diels also finds cause for congratulation in

the fact that the papers of these non-acade-

micians, published in the proceedings,

often prove to be the most brilliant of Ger-

many's contributions to science, and at the

same time greatly aid in enlivening the

work of the Academies.^*

Nothing could point more clearly to the

best field of usefulness of our own Na-

tional Academy. As the future of re-

search depends directly upon the younger

men, the Academy may properly devote a

large share of its efforts to their support

and advancement. But moral encourage-

ment is no less important than financial

aid. The latter may well be given from

the trust funds of the Academy, but the

former should not be neglected. The

Academy does grant medals, but these are

available in only a few fields of research.'^^

Fortunately it also possesses a still more

powerful resource in its opportunity to be-

^i Diels, ibid., p. 665.

25 An attempt should be made to secure medals

(or preferably money prizes available for the

purchase of books or instruments) for mathe-

matics, engineering, chemistry, geology, and the

various branches of biology.
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stow all the advantages and privileges of

actual membership.

MEMBBKSHIP

)The great European academies differ

among themselves in many particulars,

most of all as regards membership. At

one extreme we find the St. Petersburg

Academy, with a president, a director and

fifteen members, who are paid good salaries

and provided with dwelling houses and

laboratory facilities. At the other ex-

treme stands the Royal Society, with 477

members, who receive no salaries or other

tangible benefits. The other leading

academies, such as Berlin, Paris, Rome and

Vienna, lie between these limits.^"

The large membership of the Royal So-

ciety probably reflects, in some degree, the

strongly democratic tendencies of England.

But the working body of scientific investi-

gators is sufficiently large to prevent the

distinction of election to this venerable so-

ciety from being impaired. In fact, on ac-

count of the great pains taken by the

Council to inquire into the qualifications of

the fifteen Fellows elected annually, the

significance of the coveted title of F.R.S.

is perhaps even greater to-day than at any

earlier period in the history of the Society.

It can hardly be doubted that investiga-

tors of real ability are quite as numerous

in the United States as in England. The

available statistics indeed indicate that a

much greater number of men are engaged

here in research. The conditions are thus

very different from those existing in 1863,

when the National Academy was founded,

with 50 members as its limiting number.

Since 1906, when the maximum number of

members elected annually was increased

from five to ten, there has been a very per-

ceptible change in the spirit of the Acad-

2<J See "The Work of European Academies,"

Science, 38, 686 et seq., 1913.

emy. By taking in a larger proportion of

the younger men actively engaged in re-

search, the Academy has increased its con-

tact with living issues, and made itself more

truly representative of American science.

For the present, the election of ten new
members annually may suffice, but I believe

that the time will soon come when the limit

should be raised from ten to fifteen.

It can not be gainsaid that a large num-

ber of able American investigators, who in

England would certainly be elected to

membership in the Royal Society, are still

outside of our National Academy. Tlie

reason for this lies partly in the limit im-

posed on membership, and partly in the

method of nomination, which seems to me
susceptible of improvement. One difficulty,

which will certainly increase in the future,

has come about through the development of

new fields of research. A man classed as a

mathematician or an astronomer, both of

which subjects are well represented in the

Academy, is sure to receive consideration

when nominations are being made. But if

his subject be a comparatively new one, not

represented among the nominating sections

included in the existing classification of the

Academy, his claims to recognition will be

much less likely to command due attention.

The constitution provides that the Council

may nominate new members, but this

privilege is exercised only in rare cases, and

in any event there are certain disadvan-

tages in this procedure, il trust that some

means can be found of improving the

system of nominations so as to overcome

this difficulty, which now deprives the

Academy of valuable members.-'

As for the qualifications of membership,

it can hardly be doubted that the original

plan of basing selections solely on the ori-

ginal contributions to science of the candi-

dates should always be maintained. While

27 [A committee is now at work on this subject.]
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it is true that eminent administrators and

others who exercise large influence in the

intellectual world might prove to be of

great service as members of the Academy,

a wide departure from this fundamental

principle would soon detract from the

standing of the Academy as the national

representative of original research. Thus

while eminent services to the public should

by no means be excluded from the field of

the Academy's interests, and may well be

recognized by the award of special medals

founded for this purpose, actual member-

ship should be confined to original investi-

SCOPE OF THE ACADEMY

Here we may inquire as to the true

scope of the Academy's work. In what de-

gree should it confine its choice of members

to the physical and natural sciences, and

in what measure may it recognize success-

ful research in such fields as philosophy,

archeology, political economy, and history ?

The answer to this question will depend in

part upon one's opinion of the chief object

of the Academy. There are those who feel

that the most important function of the

National Academy is to confer distinction

by election to membership. If this were

its prime object, the participation of the

members in the work of the Academy would

be a minor matter, and any one of sufScient

reputation as an investigator might be

chosen. But if we agree, as I think the

large majority will, that the Academy
should be looked upon as a working body,

and that its privilege of conferring dis-

tinction by election to membership is only

one of many important functions, it seems

to me that a means of defining our choice

of investigators in the humanities may
easily be found.

A single philologist, or a single political

economist, may find but little of interest to

himself in the proceedings of a body made

up almost exclusively of representatives of

the physical and natural sciences. If so,

he may not attend the meetings, and his

membership would then serve merely as a

mark of distinction. Deferring for a mo-

ment the discussion of the broad question

whether the Academy should ever be re-

organized in two or more large classes,

after the manner of the Berlin Academy, it

seems to me that we should augment the

value of election by furnishing real reason

to every member for participation in the

work of the Academy. For example, in its

committee on anthropology and psychology

the National Academy now has three mem-
bers engaged in the study of archeologieal

problems. Although their work relates

primarily to American ethnology, it differs

in no essential respect from that' of the

classical archeologist or the student of

Egyptology or Assyriology. Would it not

be advisable, therefore, when the Academy
chooses its next member from outside the

domain of the physical and natural sci-

ences, to elect an archeologist from one of

these fields ? If this were done he might be

expected to take a more active interest in

the work of the Academy, which would

benefit by his contributions to its proceed-

ings.^^

The advantages which might result from

a wider extension of the scope of the Na-

tional Academy raise the question whether

an organization resembling that of the

Berlin Academy will ever become desirable.

This problem was long and seriously dis-

cussed by the Royal Society, and the nega-

tive decision of its deliberations led to the

establishment of the British Academy. In

spite of this decision, some of its leading

28 William Dwight Whitney and William Jamea

resigned from the Academy, probably because

they were the sole representatives of their sub-

jects.
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Fellows still believe tliat the Royal Society

should have made room for a larger body

of philosophers, historians and philologists

than it now contains. Both the Royal So-

ciety and the National Academy have

wisely refused to limit their membership

to the physical and natural sciences. Such

historians as Bryce and Morley and such

Egyptologists as Petrie are now counted

among the Fellows of the Royal Society,

and Weld states that 116 areheological

papers were published in the Philosophical

Transactions before 1848.^^ But the large

proportion of Fellows concerned with the

physical and natural sciences, and the

failure of the Society to recognize the

philosophical-historical group in its or-

ganization, has prevented the Royal Society

from taking part in the Section of Letters

of the International Association of Acade-

mies, where the British Academy now rep-

resents England.

The National Academy, as a member of

the Section of Science of the International

Association, is in a position to secure ade-

quate representation in foreign affairs of

American interests in the natural sciences.

The United States are also entitled to rep-

resentation in the Section of Letters, but

the present organization of the National

Academy and the absence of a national

body similar to the British Academy,^" still

leaves a vacancy there.

In my opinion it would not be advisable,

under present conditions, to reorganize the

National Academy on the model of the

Berlin Academy. But I am heartily in

sympathy with the idea of widening its

scope and its field of interests, in some such

way as that indicated above. This plan

would permit the Academy to honor able

29 '
' History of the Eoyal Society, '

' Vol. 2, p.

565.

30 The National Institute of Arts and Letters

occupies a different field.

investigators outside of the physical and

natural sciences, and at the same time

gradually to build up small groups of these

members who would aid the Academy in

the development of its work. Ultimately

the Academy might extend this phase of

its activities sufSeiently to secure repre-

sentation in the Section of Letters of the

International Association of Academies.

LOCAL ACADEMIES

A subject to which I have devoted spe-

cial attention in the study of the problems

of the National Academy, is its relation-

ship to the various local academies which

are widely distributed over the United

States. These societies are of the greatest

importance in the further development of

American research, and the cultivation of

an intelligent interest in the problems of

science. Some of them have grown to such

large proportions and established such ex-

cellent organizations that they need no

assistance or encouragement from the Na-

tional Academy. But after these excep-

tional societies have been excluded, there

remain a great number of others, which the

National Academy ought to be in a position

to assist in various ways.

In an early period of its history, the

Paris Academy of Sciences established close

official relations with certain provincial

academies in various parts of France. In

fact, the Society of Montpellier is described

in its royal letters patent as "an extension

and a part '

' of the Paris Academy of Sei-

ences.^^ But a general plan of federation

between the provincial academies and the

Institute of France, such as that described

by Bouillier in the work just cited, has

never been carried into effect, and the old

official relations have been discontinued.

After careful consideration of Bouillier 's

SI Bouillier, "L'Institut et les Academies de

Province," p. 70.
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plan, I doubt whether it could be advan-

tageously applied in the United States

under existing conditions.

This conclusion, however, does not mean
that the National Academy can not be of

service to local organizations. I believe,

on the contrary, that it might find many
ways and means of aiding them. The

prime object is to secure a high standard of

accomplishment among the minor academies

remote from the chief centers of research,

and to give the encouragement which the

production of good work under unfavor-

able conditions so richly deserves. It

should be possible to discover methods of

realizing these ends, and thus to contribute

to the strength and standing of the local

academies and the progress of American
research.

[It will be noticed that comparatively

little attention has been given in this paper

to the relationship of the Academy to the

national government. This is due to no

underestimate of the importance of the

connection, but rather to the strong desire

that this chief implication of the Acad-

emy 's charter should ultimately be realized

in the fullest sense. Valuable suggestions

for cooperation with various departments

of the government have been made by
Academy members, and every effort should

be exerted to carry them into effect. But
recent experience indicates that the most

promising way to accomplish this lies in

first developing the standing and prestige

of the Academy. When it becomes more
widely and favorably known for its con-

tributions to scientific progress, and is

universally recognized as the national and

authoritative representative of American

science, the Academy's influence with Con-

gress and with the various officers of the

government will be far more potent than at

present. I therefore believe that no effort

should be made to press a demand for

greater government recognition until the

publication of the Proceedings and other

new activities have had time to produce

their anticipated effect.]

In summarizing the suggestions offered

in this paper, we see that many of the new
activities proposed for the National Acad-

emy can not be undertaken without a suit-

able building. If this can be obtained^

and adeciuately endowed, the Academy will

be able greatly to extend its influence and

usefulness both at home and abroad,

through original researches, increased serv-

ice to members, public lectures and ex-

hibits, and greater cooperation in inter-

national projects. Under present condi-

tions, the International Association of

Academies could hardly be invited to meet

in Washington. But if established in a

home of its own, the Academy might ulti-

mately succeed the Royal Society and the

Academies of Paris, Rome, St. Petersburg

and Berlin as the leading Academy of the

Association for a period of three years. In

this position it could contribute in a more

effective way to the furtherance of inter-

national science, and to the study of the

great problems of cooperative research,

which offer large possibilities of extension

and development. ^-

The one way to secure a building and en-

dowment is to prove by continual increase

of efficiency that the Academy can use them

to advantage. The establishment of Pro-

ceedings, the institution of lecture courses,

the encouragement of broader methods of

science teaching, and closer identification

with the general interests of science as

represented in all movements for the pro-

motion of research and the diffusion of sci-

entific knowledge, are opportunities open

to immediate realization, and deserving of

32 1 hope to discuss the international relations

of the Academy in a future article.
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the most careful consideration by the

Academy. Geoege Ellery Hale
Mount Wilson

SOLAE OESERVATOET

SCIENTIFIC NOTES AND NEWS

The sixty-sixth meeting- of the American

Association for the Advancement of Science,

in conjunction with a large number of national

scientific societies is meeting in Philadelphia,

as we go to press, under the presidency of Dr.

Charles W. Eliot, of Harvard University.

The address of the retiring president, Dr.

Edmund B. Wilson, of Columbia University,

is printed in the current issue of Science.

We hope to print next week an account of the

meeting to be followed by the more important

addresses and papers and accounts of the pro-

ceedings of the section of the association and

of the national societies.

Dr. C. S. Sheeringtojst has been elected

FuUerian professor of physiology at the Eoyal

Institution for a term of three years, the ap-

pointment to date from January 13, 1915.

At the annual meeting and election of the

Academy of Natural Sciences, held on Decem-

ber 15, the following were elected: President^

Dr. Samuel G. Dixon; vice-presidents, Edwin

G. Conklin, Ph.D., and John Cadwalader;

recording secretary and librarian, Dr. Edward

J. Nolan; corresponding secretary, J. Percy

Moore, Ph.D. ; treasurer, George Vaux, Jr.

;

curators. Dr. Samuel G. Dixon, Henry A.

Pilsbry, Dr. Witmer Stone and Dr. Henry
Tucker ; councilors, Charles B. Penrose, Charles

Morris, Spencer Trotter and William E.

Hughes.

Dr. Louis Schapiro, of Milwaukee, has ac-

cepted an appointment on the International

Health Commission of the Rockefeller Founda-

tion. After traveling through the southern

states with other members of the commission.

Dr. Schapiro will go to Costa Eica. After

initiating work in the eradication of intestinal

parasites, he will leave it in charge of local

physicians and then probably wiU take charge

of the work in northern Egypt.

R. D. Hetzel, director of extension for the

Oregon Agricultural College, has been ap-

pointed chairman of the extension section of

the American Association of Agricultural Col-

leges and Experiment Stations for the coming

year.

Sir Ernest and Lady Rutherford and Miss

Eileen Rutherford spent a week in Montreal

on their way home from New Zealand. Sir

Ernest addressed the Physical and Chemical

Societies of McGill University at a joint

meeting on December 23, on " The Spectrum

of X-rays and y-rays."

For the purpose of studying the art, history

and ethnology of China at close range, an expe-

dition soon will be sent abroad by the Univer-

sity of Pennsylvania Museum, under the

direction of C. W. Bishop, who has been

curator since last June. His appointment

was made with the idea of his leading this

expedition. Mr. Bishop will first study Chi-

nese art collections in the ancient cities of

Japan, at Nikko, Nara and Kioto, where the

temples and palaces contain some of the finest

specimens in the world. He will then pro-

ceed to China, and his first explorations will

cover a year of preliminary work. Special

attention will be given to the art and ethnol-

ogy of the Shans, Lolos and Miotses, which

are remnants of the primitive tribes before

the Chinese invasion.

Dr. Simon R. Klein, formerly professor of

histology and embryology in Fordham Uni-

versity School of Medicine, New York City,

has been appointed pathologist of the Norwich

State Hospital for the Insane.

The professors of chemistry of The Ohio

State University gave a complimentary dinner

on December 18 to Mr. John J. Miller, who is

retiring from the editorship of Chemical

Abstracts.

The natural history department of the Brit-

ish Museum has the following men serving at

the front in the war: Captain E. E. Austen

(Diptera), with the 28th County of London

Regt. (Artists Rifles) ; private K. G. Blair

(Coleoptera), with the 4th Battalion Seaforth

HigHanders; Lieutenant N. D. Riley (Lepi-
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doptera), with the Army Service Corps; pri-

vate C. Court Treatt (Birds), with the 28th

City of London; private A. K. Totton

(sponges, etc.), with the 28th City of London;

Lieutenant Campbell-Smith (Mineralogy),

with the 28th City of London. There are also

many assistants serving; for example, nine

from the department of zoology. All were

unwounded as recently as December 4. Many
of the museum staff who are unable to go into

active service have been formed into a detach-

ment of the Eed Cross Society.

Professor William M. Campbell, of the

department of physics of New York Univer-

sity, has resigned to take the position of presi-

dent of the American Savings Bank.

E. D. Sanderson, dean of the college of

agriculture and director of the West Virginia

agricultural experiment station, of West Vir-

ginia University, has resigned, to take effect

on September 1. It is stated that he expects to

pursue graduate studies.

Walter Harvey Weed, mining geologist,

has removed his offices and that of the Copper

Randboolc, of which he is editor and owner,

to 29 Broadway, New York City.

Dr. Victor C. Vaughan, of the University
of Michigan, president of the American Med-
ical Association, was the guest of the St. Louis
Medical Society at its meeting on December
12, and addressed the members on "Profes-
sional Ideals." Dr. Abraham Jacobi, of New
York, also delivered a short address.

A DISCUSSION on preventive inoculation was
opened by Professor G. Sims Woodhead at

a meeting of the Royal Sanitary Institute at

90, Buckingham Palace Road, on December 15.

The chair was taken by Sir Shirley Murphy.

Dr. Joseph T. Rothrock, general secretary

of the Pennsylvania Forestry Association, at

the annual meeting held on December 14 ad-

vocated the use of the forest reserve lands of

this state as outing grounds for the training

of young men in physical endurance.

Professor U. S. Grant, of Northwestern
University, Evanston, 111., lectured on Decem-
ber 10 before the State Microscopical Society

of Illinois, in Chicago, upon " The prepara-

tion of rock and mineral sections and their

structure."

Sir Frederic Eve, in his Bradshaw lecture

before the Royal College of Surgeons of Eng-

land on December 15, dealt with acute hemor-

rhagic pancreatitis and the etiology of chronic

pancreatitis.

A MEETING of the John Morgan Memorial

Committee of the Philadelphia Alumni Soci-

ety, Medical Department, University of Penn-

sylvania, has been held to consider plans

looking toward the erection of a suitable

memorial which shall do honor to the man
who is called the founder of medicine in the

United States.

Samuel Benedict Christy, professor of

mining and metallurgy in the University of

California and dean of the college of mining,

died in Berkeley, California, on November 30,

1914, at the age of sixty-one years. A gradu-

ate of the University of California of 1874,

he had been continuously a member of its

faculty since that time. He was a pioneer in

the development of the cyanide process for the

treatment of refractory ores. The engineers

whom he has trained hold positions of great

importance all over the world. At one time

there were more of his graduates in important

positions in South Africa than from all the

other American universities put together. In

1902 he was given the degree of Sc.D. by

Columbia. The Hearst Memorial Mining
Building, built by Mrs. Phoebe A. Hearst

some years ago as a mining laboratory for

the university at a cost of $640,000, embodies

Professor Christy's ideas as to equipment for

mining and metallurgical instruction.

The death is reported, in his sixty-second

year, of Dr. John Nisbet, forestry adviser to

the Scottish Board of Agriculture.

According to the Journal of the American

Medical Association the International Health

Commission of the Rockefeller Foundation has

established laboratory stations for the diag-

nosis and treatment of hookworm at Panama,

La Chorrera and Bocas del Toro. The vcork
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was organized by Dr. L. W. Hackett of the

conmiission, and according to the Canal

Record, October 28, out of the first thousand

men, women and children reporting at the La
Ohorrera laboratory more than YOO were found

to be harboring hookworm. An effort is being

made to induce every inhabitant of this village

of 4,000 to submit to examination for hook-

worm, and circulars in simple language have

been distributed and house-to-house visits and

investigations have been made. Treatment is

free, but not compulsory, although the work is

carried on at the request and with the co-

operation of the Panama government, and

pressure may be brought to bear to make the

campaign a thorough one. The establishment

of laboratories in Panama is in pursuance of

the plan of the International Health Commis-
sion for a world-wide campaign of health work

in countries requesting the cooperation of the

commission. Panama was one of the first

countries to invite assistance. Great Britain

has already solicited cooperation in behalf of

her tropical possessions and a French and
Dutch colonial service and an oriental service

are also under consideration.

" In 20 years the reindeer industry has

made the Eskimos of Alaska civilized and
thrifty men," says the United States Bureau
of Education in a bulletin just issued. The
reindeer industry began in Alaska in 1892

when the Bureau of Education imported from
Siberia 171 reindeer. The object of the im-

portation, according to the bulletin, was to

furnish a source of supply for food and cloth-

ing to the Eskimos in the vicinity of Bering

Strait. This importation was continued until

1902, and a total of 1,280 reindeer were

brought from Siberia. There are now 4Y,266

reindeer distributed among 62 herds, and 30,-

532 of these are owned by the natives. This

industry has given to the Alaskan Eskimos

not only food and clothing, but a means of

transportation superior to dog teams. Instead

of being nomadic hunters eking out a pre-

carious existence on the vast untimbered lands

of the Arctic coast region " the Eskimos," ac-

cording to the Bureau's bulletin " Now have
assured support and opportunity to acquire

wealth by the sale of meat and skins to the

white men." The reindeer industry is care-

fully guarded. " No native is permitted to

sell or otherwise dispose of a female reindeer

to any person other than a native of Alaska."

This is done, the bulletin states, " lest white

men deprive the natives of their reindeer and

destroy this great native industry which the

Bureau of Education has in the last 20 years

built up and fostered." The reindeer service

is an integral part of the educational system

of the Bureau of Education for northern and

western Alaska. The district superintendents

of schools are also superintendents of the rein-

deer service. Promising and ambitious young
natives are selected by superintendents as ap-

prentices in the reindeer service, receiving 6,

8 or 10 reindeer at the close of the first, sec-

ond and third years, respectively, and 10 more

at the close of the fourth year. Upon the

satisfactory termination of his apprentice-

ship, the native becomes a herder and assumes

entire charge of a herd.

UNIVEESITY AND EDUCATIONAL NEWS
Mr. G. S. Tuill, a graduate of Aberdeen

University, has made a gift of £4,000 to the

university, the interest upon this amount to

be applied in furthering the study of chemis-

try.

Mrs. a. Hosmer, of Oakland, has presented

to the University of California several thou-

sand molluscan shells, selected from the mu-
seum of the late Henry Hemphill, who
assembled the most notable museum of Pacific

coast molluscan shells ever collected.

Dr. George Herbert Evans, of San Fran-

cisco, has been appointed assistant clinical

professor of medicine in the University of

California Medical School.

Mr. T. V. Barker, fellow of Brasenose Col-

lege, Oxford, has been appointed university

lecturer in chemical crystallography, and Mr.

A. G. Gibson, Christ Church, university lec-

turer in morbid anatomy.

The chair of medicine and clinical medi-

cine in the University of Edinburgh has be-

come vacant through the retirement of Pro-

fessor John Wyllie.
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DISCUSSION AND COBBESPONDENCE

GONIONEMUS MURBACHII MAYEK

The following note may be of interest to

those who, since the discovery of G. murbachii

in the "Eel Pond" at Woods Hole in 1894,

have observed its persistence during succeeding

summers at the original locality and have

noted its rare occurrence elsewhere along the

Sound.

According to Mayer^ this medusa has been

found occasionally in Woods Hole Harbor and

has been reported from Noank, Connecticut

and from Hadley Harbor, Muskegat (Muske-

get) Island.

In the summer of 1911 while collecting zoo-

logical material at Groton, Conn., I found

G. murbachii in abundance at Pine Island, off

Avery Point, near the mouth of Poquonock

River. This locality is five miles west of

Noank. The little animals were common dur-

ing the month of July and could usually be

collected almost any time of the day by dis-

turbing the rockweed along the sheltered side

of the wharf at the west end of the island.

During a trip made in August of 1914 I

failed to find the medusa at this place and was

unable to locate it in the vicinity.

C. E. Gordon
Amhekst, Mass.

note on amceba clavellin^' nov. sp.

This species may be recommended to the at-

tention of any worker desirous of investigating

a parasitic Amoeba which is visible in vivo

within its host.

Its habitat is the stomach of Olavellina

lepadiformis, where I noticed it from April to

June, 1910, at Naples. The cilia of the stom-

ach-wall keep it in constant rotation. When
the host-individuals are small they are almost

transparent, and the ceaselessly-whirling mass

of parasites at once attracts attention.

In shape the organism is sub-spherical;

pseudopodia were never observed. The aver-

age diameter varies from 12m to lY/*. An ecto-

plasm may be present and sharply defined, or it

may be totally absent. The nucleus is nearly

spherical, with a diameter of 4j^ to 5/«; in it is

1 '
' Medusae of the World, '

' 1910, p. 344

a nucleus of 2i" to 2j/« diameter, containing a

vacuole or two. The nuclear membrane is

thick and definite. In the clear space between

membrane and nucleolus is a band or ring of

tangible material, usually in the form of fine

granules. No division-figures or further stages

in the life-history were noticed.

The few rough notes and figures which I

possess relative to this animal would be freely

put at the disposal of any one inclined to take

up the study of the species.

Julian S. Huxley
The Rice Institute,

Houston, Texas,

November, 1914

albinism in the ENGLISH SPARROW

On several occasions during the past summer
the writer saw a single female English spar-

row (Passer domesticus) whose plumage was

pure white. On account of the fact that the

bird was seen on the busy streets of Salt Lake

City, it was impossible to take it, due to the

ordinance against the discharge of firearms

within the city limits. The bird was observed

from a distance of a very few feet, and seemed

to be normal in size; the beak, legs and feet

were nearly the color of those of the ordinary

house canary, and, so far as could be observed,

every feather was pure white. She was always

seen in company with normal members of her

own species.

I have never seen any reference to albinism

in the English sparrow, but, no doubt, other

observers have noted it. This note is published

in the hope that others who have made like

observations may advise us whether or not

albinism is common in the English sparrow.

P. J. O'Gara
Department op Agricultural Investigations,

American Smelting and Refining Co.,

Salt Lake City, Utah,

November 23, 1914

THE TEACHING OF THE HISTORY OP SCIENCE

To THE Editor of Science : The communi-

cation of Professor Walter Libby on the teach-

ing of the history of science, published in your

issue of November 6, deserves more than a

passing notice. The obvious importaqee of

such teaching led one of us more than twenty-
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five years ago to begin regular instruction in

the subject to small classes in the Massachu-

setts Institute of Technology, and both of the

undersigned have now been teaching the his-

tory of science in collaboration for the last

ten years or more. Like Professor Libby we
have keenly felt the need of a text-book, and

faute de mieux have now in hand the first of

two volumes entitled " Outlines of the History

of Science " designed expressly for the use of

our own classes. Next summer we hope to

have ready Volume I., dealing with the rise

and progress of science and the scientific spirit

to the fall of the Roman Empire. Volume II.,

treating of the development of science in medi-

eval and modem times, should be ready a year

later.

The course at the Massachusetts Institute

of Technology is now an elective for all stu-

dents in the third (junior) year and consists

of one hour (lecture) and two hours (prep-

aration) in the first half year, and two hours

(lecture) and three hours (preparation) in

the second half. W. T. Sedgwick,

H. W. Tyler
Mass. Institute of Technology,

November 27, 1914

SCIENTIFIC BOOKS

Paul Ehrlich, Bine Darsiellung seines Wissen-

schaftlichen Wirlcens. Festschrift zum 60.

Geburtstage des Forschers (14 Marz, 1914).

Mit I Blidnis. Gustav Fischer, Jena, 1914.

Thirty-seven authors join their efforts in

this book of 668 pages to present a summary
of the investigations of Paul Ehrlich. The
contributions of Ehrlich himself and of his

immediate coworkers only are considered pri-

marily, and according to the bibliography (up

to February 1, 1914) at the end of volume,

it concerns, in addition to several books and

monographs by Ehrlich, no less than 612 sepa-

rate scientific articles.

The book opens with an interesting biog-

raphical introduction by A. von Weinberg.

In the gymnasium Ehrlich excelled in mathe-

matics and Latin. In the university he early

was recognized as of unusual ability and orig-

inality. While still a young medical student

he became interested in problems presented by
the selective affinity of lead for certain tissues,

an interest which soon extended to the prob-

lems of protoplasmic affinity in general and
thus really determined the main scope and

nature of his later work.

The main part of the book is divided into

five sections covering difl^erent phases of Ehr-

lich's investigations. The first section is de-

voted to work that especially concerns the his-

tology and biology of cells and tissues. Here

is included Ehrlich's early work. Among the

more notable results discussed in the seven

articles of the section, the introduction to

which is by Professor Waldeyer, of Berlin, may
be mentioned: important discoveries in bac-

terial staining methods, now in daily use every-

where, in the working out of which Ehrlich

cooperated with Koch; the mierochemieal

differentiation of leucocytes; the demonstra-

tion of the methylene blue reaction of living

tissues; and the development of new concep-

tions of the structure and function of proto-

plasm (Ehrlich's "Das Sauerstoffbediirfniss

des Organismus," 1885), which form the basis

of the celebrated sidechain theory advanced in

the nineties to further the understanding of

reactions in immunity.

The next and the largest section deals with

Ehrlich's contributions to the study of immu-
nity. It contains fifteen articles by well-known

workers in the field in question. The side-

chain theory, in the course of the proving of

which so much of the work now considered

was carried out, is discussed by Wassermann,

Of the other subjects dealt with in this section

may be mentioned the technical methods em-

ployed in the investigation of immunological

problems, toxins, antitoxins and other anti-

bodies, hypersusceptibility and the working

out under the guidance of the side-chain

theory of a practical method of standardiza-

tion of diphtheria antitoxin. From the read-

ing of these articles one is deeply impressed

with the great usefulness of Ehrlich's theory

of the constitution and affinities of protoplasm

in promoting fruitful investigation of the

complex problems in chemical biology presented

by the phenomena of immunity. The imme-
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diate practical results of this work are seen most

clearly perhaps in the standardization of diph-

theria antitoxin, as Ehrlich's method is used

exclusively everywhere, but the influence of

the work may be said to dominate in large

measure every department of investigation of

immunity and every branch of the practical

application of the knowledge and principles

derived therefrom.

The third section (three articles) considers

Ehrlich's work on cancer, which forms a sort

of interlude between the period of intensely

active investigation of problems in immunity

and the latest phase of his remarkable activ-

ity, namely the development of experimental

chemotherapy. The principal outcome of the

work of cancer is pointed out to be the demon-

stration that the cancer cell increases in power

of growth on passage from animal to animal,

and the formulation of the view that resistance

to the growth of cancer cells, often observed

in experimental inoculation, depends on the

lack of available food-particles for the cancer

cells (atreptic immunity).

The two remaining sections of eleven articles

deal with Ehrlich's contributions to chemis-

try and his chemotherapy of syphilis and cer-

tain other spirochetal infections. The devel-

opment through a long series of systematic

biochemical experiments, based on original

conceptions of the affinities of cellular consti-

tuents, of a successful chemotherapy of impor-

tant human infections, by direct attack on

the parasites by substances specially built up
for that purpose and introduced from without,

is emphasized, and properly so, as the logical

culmination of a unique investigative activ-

ity of the highest order. Even now Ehrlich's

results fully justify Huxley's prediction in

1881 that through discoveries in therapeutics

it would become possible " to introduce into

the economy a molecular mechanism which

like a cunningly contrived torpedo shall find

its way to some particular group of living ele-

ments and cause an explosion among them,

leaving the rest untouched."

Most of the articles are written by men who
have worked under Ehrlich, and every now

and then we catch interesting glimpses of his

picturesque and genial personality as well as

hints to his methods of work. Naturally the

many articles are not of the same merit and

interest, but altogether they give us a very

good and comprehensive idea of the tremen-

dous achievements of Paul Ehrlich.

LuDviG Hektoen

Infection and Besistance. By Dr. Hans
Zinsser, Professor of Bacteriology at the

College of Physicians and Surgeons, Colum-

bia University, New York. The Macmillan

Company, 1914.

The purpose of Dr. Zinsser's book of 546

pages is to render easily accessible the knowl-

edge that has accumulated especially from

laboratory work in regard to the intimate

mechanisms of infection and immunity. There

are twenty-one chapters: infection and the

problem of virulence ; bacterial poisons ; immu-

nity in general, natural and artificial; the me-

chanism of natural immunity, and the phe-

nomena following on active immunization;

toxin and antitoxin; bactericidal properties of

serum and cytolysis; complement fixation (two

chapters) ; agglutination ; precipitation ;
phago-

cytosis (five chapters) ; anaphylaxis (five

cha;f)ters) ; therapeutic immunization in man

;

protective ferments; colloids. The last chap-

ter, on colloids, which is very useful in view

of the many allusions in the other chapters

to the analogies between colloidal reactions and

the reactions between the substances concerned

in the phenomena of immunity, is written by

Professor Stewart W. Young. As each chap-

ter so far as possible has been prepared as a

separate unit, more or less repetition could

not be avoided, but as compensation there is

increased clearness in the presentation of each

subject. We are told in the preface that the

book is intended primarily for the under-

graduate medical student, and the author re-

plies to anticipated criticism of his treatment

as being too difficult and too technical for the

student by saying that his experience in teach-

ing does not indicate such to be the case.

Herein the reviewer is inclined to agree with
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the author, but at the same time it must be

said that more attention has been given to the

details of certain controversies and experi-

ments now largely of historical interest only

than might be regarded as required in a book

like this. This fondness for detail, how^ever,

does not detract seriously from the usefulness

of the book to student and practitioner. The

references to original sources are very abun-

dant and will prove of great help, but they are

not given according to any accepted bibliog-

raphic standard, the page being omitted in

most cases. There are altogether but very few

books that attempt to give a comprehensive

summary of immunological knowledge of the

same general scope as this one by Dr. Zinsser,

but their number is increasing; for the pres-

ent Dr. Zinsser's is the most serviceable.

LuDViG Hektoen

The Norwegian Aurora Polaris Expedition,

1902-08. Vol. I. : On the Cause of Magnetic

Storms and the Origin of Terrestrial Mag-

netism. By Kr. Birkeland. Second Sec-

tion. Christiania, H. Aschehoug & Co.

1913. 4°. Pp. x+ 319-801, with many
maps and plates.

Five years have elapsed since the publica-

tion of the first section of the present work,

yet, in spite of incessant labor, this second

section could not be sooner completed.

This was due to the great number and variety

of the computations and experiments neces-

sary. The author considers that the results

attained by the investigation of conditions

during positive and negative Polar storms,

and particularly the diurnal motion of the

respective magnetic storm centers, are so

valuable as to fully compensate for the exer-

tions and personal sacrifices that the work

has cost.

In order to make it clear whether his con-

clusions from widely spread observations in

different parts of the world could be harmon-

ized with his previous theoretic assumptions,

he has carried out a long series of experi-

ments with a " terrella " or magnetic globe

suspended in a large vacuum-box intended for

electrical discharges. He has thus been able

to obtain photographic representation of the

way in which cathode rays move singly, and

group themselves in crowds about such a mag-

netic globe. Special study has been made of

these groups of rays which produce magnetic

effects analogous to those observed upon the

earth during positive and negative magnetic

polar storms. The photographic plates of

these experiments are veritably fascinating.

The author holds that he has demonstrated

that the magnetic storms on the earth, polar

and equatorial, may be assumed to have as

their primary cause the precipitation toward

the earth of heliocathode rays, of which the

magnetic rigidity is so great that the product

H.p for them is usually about 3 X 10" C.G.S.

units. He discusses the objections raised to

this theory by Schuster and Hale, and states

that the experiments which were originally

intended to procure analogies capable of ex-

plaining terrestrial phenomena, such as the

Aurora and "magnetic storms," were after-

ward continued to derive information in re-

gard to the conditions under which the emis-

sion of the assumed heliocathode rays from

the sun might be supposed to take place. The

terrella was made the cathode in the vacuum

chamber and experiments carried on for manj;

years. In this research there gradually ap-

peared experimental analogies to various

cosmic phenomena, such as zodiacal light,

Saturn's rings, sun spots and spiral nebulae.

Whatever be the fate of the author's hypoth-

eses the facts recorded in this work are well

worthy the careful study of those interested

in electromagnetism.

W. H. Dall

Physics of the Household. By Carlton John

Lynde, Macdonald College, Canada. 1914.

12mo. Cloth. Pp. 313.

Professor Lynde's book indicates that the

author believes in teaching physics by con-

sulting and describing, first, the student's own

environment in information, experiences and

appliances. These things are the fundamen-

tals of this book. The reasons assigned in

the preface for the teaching of physics to

young students are, " First, that they may ob-



30 SCIENCE [N. S. Vol. XLI. No. 1044

tain knowledge of the physical world ahout

them ; and, second, that they may gain through

this knowledge the power to control the forces

of nature for their own benefit, and for the

benefit of others. In other words, we wish

them to acquire knowledge which they will use

in every-day life."

This work with other recent publications

from a similar point of view represents a re-

action against the prevailing formal text-books

and formal treatment for beginners in the

study of science. Those who consider funda-

mental things in physics to be the laws and

generalization of the science will, perhaps,

feel that the traditional logical development is

very much neglected at some points. On the

other hand, there is a growing demand among
experienced teachers and critics of educa-

tional efficiency for a readjustment of text-

book treatment. Where the strictly logical

conflicts with what is considered profitable

educational procedure the tendency is to defer

logical organization of subject-matter till later.

Experienced teachers, critics of education and

the general public are demanding less drill

work in abstraction and more practical work

dealing with experiences and appliances such

as one encoimters in the world of reality.

Lynde's book is a valuable contribution to the

problem of teaching physics in a more prac-

tical way.

The first two chapters deal with a multi-

tude of familiar mechanical contrivances, with

discussions of the lever principle and other

simple machines. This reminds one of the

popular old text-books on natural philosophy

of fifty or seventy-five years ago, and it is an

altogether desirable revival. The chapter on

mechanics of liquids is introduced with dis-

cussion of a city water supply, water supply

for country homes, wells, etc. Following a

chapter dealing with atmospheric pressure a

variety of air appliances are discussed, inclu-

ding pumps, the pneumatic tank system of

water supply for homes, the hydraulic ram,

the air-pump, types of vacuum cleaners, the

fire extinguisher, the siphon, the trap, the gas

meter, etc. In the chapters on heat a similar

list of important familiar appliances are to be

found. As a rule the author presents a de-

scriptive treatment of a series of practical

physical situations in order to form a basis

for discussion of the principles involved.

The chapters on electricity, light and sound

follow more closely the customary treatment

and contain less of the distinctive feature of

the first half of the book. For the sake of

consistency in the general plan there is much
material of a practical and illustrative nature

that should have been incorporated in these

latter chapters. It is somewhat disappointing

to find a commendable book with so many
amateurish free-hand drawings.

F. F. Good
Teachers College,

Columbia Univeesitt

THE FOBSTTH DENTAL INFIBMABY FOB
CBILDBEN

This Boston institution, pioneer among
charities for the adequate care of the mouths
and throats of the children, poor or rich, of a

large city, was dedicated formally by the Gov-

ernor and others on Tuesday, November 24,

and began its actual work the first of Decem-

ber. It is in the form of a splendid memorial

erected by Thomas Alexander Forsyth and

John Hamilton Forsyth to their brothers,

James Bennett Forsyth and George Henry
Forsyth, of whom, however, at present only

the first-named is living. The amount already

provided for this important work, it is under-

stood, in the building and in endowment, is

well along towards three millions of dollars.

Beautiful bas-relief bronze doors (" The

Mother, giver of life and love " and " The

Commonwealth, giver of health and learn-

ing ") by Roger Noble Burnham, a bronze

bust of James Forsyth by Bela Pratt and one

of George Forsyth by Mr. Burnham, and

charming Dutch and American tiling of elab-

orate design (A. H. Hepburn), are perhaps

chief among the internal works of art of the

beautiful white marble building, situated on

The Fenway, north of the Museum of Fine

Arts, although bronze doors (" Uncle Kemus,"
" Bre'r Rabbit," " Alice in Wonderland," etc.),

also ornament the entrance-way for the chil-
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dren-patients from Forsyth Park on the north.

The land on the south side of the hospital is

also to be parked by the city.

The therapeutic and surgical outfit of this

perfectly fire-proof infirmary may not be ade-

quately described in this place. SufSce it

that its present means for caring for six hun-

dred patients a day are the most timely and

complete that expert technical thought and

information, served with unlimited funds,

could provide, so that several features wholly

new have their place in this institution. The

sixty-eight (at present) dental chairs, for ex-

ample, in the great operating room, are the

most elaborate ever constructed, for each has

running water warmed to suit the require-

ments of a tooth-cavity, compressed air, air-

suction, electricity, an electric signal system,

etc., while many of them are equipped with

the most recent of anesthesia-mechanisms; all

are finished throughout in white-enameled

metal, in line with modern ideas toward asepsis.

The dental instruments which have been used

for a patient are enclosed in a flat covered

metallic tray and sent to the sterilizing-room,

where each night they are in tiers subjected to

dry heat at 300° F. in gas, thermostat-con-

trolled ovens. This careful system of asepsis

will require the daily use of a thousand sets of

dental instruments when the number of chairs

has been increased to the capacity of the

Infirmary.

The arrangements for amusing the children

while awaiting their unpleasant experiences

in the dental chairs or in the nose-and-throat

department (which is very elaborate and com-

plete) are a noteworthy part of this institu-

tion quite in line with modern medical prin-

ciples of good humor and the related sthenic

index. The little patients (none over sixteen),

have a large room, knovtm as the " Children's

Eoom," close to their special entrance which

is quite after their own youthful hearts.

Miss Tower, a skilled kindergartner, here

makes it her sole business to see to it that the

children forget for the time why they are come

hither and the approaching disagreeable duty

of having one's teeth put in order or one's

throat " treated." Here, for example, is an

alluring aquarium nine feet long and three

feet square, two thirds of which is for grace-

ful plants and a few score of our more inter-

esting native fish in large variety, while one

third is a reptile-tank so built and arranged

as to at once display and make comfortable

all manner of American amphibious little

beasts. Here, too, is a library of story-books,

games, etc., and later on there will be other

things as actual experience shows their need.

Around the walls of this children's room are

extremely elaborate friezes of Delft tiling il-

lustrating some familiar fairy stories—Oliver

Wendell Holmes's " Dorchester Giant," " Rip

Van Winkle," Havrthorne's " Golden Fleece,"

and Mrs. Prescott Peabody's " Pied Piper."

Connected with the Children's Eoom is a

metallic cloakroom so constructed that its en-

tire contents can be fumigated and thus ster-

ilized at night, electric pumps forcing in and

removing the respective atmospheres at the

instigation, respectively, of two push-buttons.

The plumbing everywhere is extensive and to

some extent original and unique. There is a

small ward for the girls who may chance to

need its care and a like one for the boys; and

there is of course a small but adequate amphi-

theater for the professional study of oral or of

nose- or throat-operations; and a large re-

search laboratory; there is much museum-
space; a library; and a lecture-room that will

seat about three hundred persons.

In addition to a large number of routine

operating dentists (some of whom work full-

time and others half-time or third-time) the

following at present constitute the staff of the

Forsyth Infirmary : Director, Dr. Harold De
Witt Cross; assistant to the director, William

Z. Hill ; nose and throat department, William

E. Chenery; consulting otologist, Edgar M.
Holmes; extracting staff, Edward V. Bulger

and eleven others; X-ray department, Arial

W. George, consultant; E. Albert Kinley, Jr.;

consulting surgeons, Fred B. Lund, Harry H.
Germain, Hugh Cabot, and Hugh Williams

;

consulting physiologist, George V. N. Dear-

born; oral surgeons, Albert Midgley, Harry B.

Shuman, Leroy M. S. Miner and B. H.

Strout; orthodontia, Frank A. Delabarre,
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head of department; consulting orthodontists,

George C. Ainsworth, Alfred Rogers and Law-

rence W. Baker; assistants, Arthur L. Morse,

Harry W. Perkins, Ernest W. Gates and Nor-

man G. Eeoeh.

The trustees of the institution, besides

Thomas Alexander Forsyth, Director Cross

and John Francis Dowsley, the president of

the State Board of Eegistration in Dentistry,

are Edwin Hamlin, Chester Bradley Humph-
rey, Edward Walter Branigan (deceased),

Harold Williams, Timothy Leary, Gordon

Robert McKay, Erwin Arthur Johnson and

Nelson Curtis. Theirs is a good work well

begun. G. V. N. D.

FISST EXPLOSATION OF AN ALASKAN
GLACIER

The first exploration of the Harvard Glacier

and the continuation of the observations of

previous scientific expeditions in regard to the

'great glaciers of Prince William Sound,

Alaska, have resulted from a field expedition

recently completed by Miss Dora Keen, of

Philadelphia, with the aid of three men.

Leaving Valdez, Alaska, on August 15, 1914,

in a small launch, the party was set down next

day near the head of College Fjord, with six

weeks' outfit and two small boats, to one of

which a detachable motor was afiixed. The
object of the expedition was twofold : (1) to

explore the sources of the Harvard Glacier in

the unmapped section of the Chugach Moun-
tains. If a pass were found, it was planned to

cross the divide and return to tidewater down
the Matanuska Glacier and the Valley trail of

the same name—a traverse of some 50 miles

of snow and ice, almost entirely without

timber, and a succeeding 100 miles of a hard

trail chiefiy through uninhabited country. (2)

To continue the observations of the changes

talcing place in the glaciers of College Fjord

and Harriman Fjord, by means of photographs

taken from lettered stations variously occu-

pied since 1899 by the Harriman Expedition,

TJ. S. Geological Survey, and the National

Geographic Society's Expeditions. Both of

these objects were accomplished, in spite of

almost constant rain or snow, during an expe-

dition that lasted six and a half weeks actu-

ally in the field.

The expedition was a private one, but under-

taken at the suggestion and under the guid-

ance of the junior leader of the National Geo-

graphic Society's Expeditions, Professor Law-
rence Martin, of the University of Wisconsin.

The party consisted of Miss Keen, leader, whose

previous experience had been on the glaciers

of the Alps and in two extended expeditions in

Alaska, entirely on the glaciers of the Wran-
gell Mountains and resulting in the first ascent

of Mt. Blackburn, 16,140 ft.; Mr. G. W.
Handy, of McCarthy, Alaska, who had been

responsible for the success of her second at-

tempt on Mt. Blackburn; G. A. Rabehl, also

an old timer in Alaska, and Mr. H. L. Tucker,

of Boston, topographer, whose previous experi-

ence had been on the 1910 Parker-Brovme

Expedition to Mt. McKinley and with the

Tale Peruvian Expedition on Coropuna,

21,000 feet.

Exploration of the Harvard Olacier

The Harvard Glacier has a tidal ice cliff

a mile and a quarter wide and 350 ft. high,

from which ice breaks constantly in summer,

causing danger to small boats. Still, a land-

ing was effected in safety on one side and

supplies gradually relayed to a point seven

miles from the face, where the ice was at last

smooth enough to make travel on the glacier

itself possible. Over another nine miles of

crevasses the party succeeded in reaching the

sources of the glacier, to a point where further

progress was impossible, even on snowshoes,

because of the shattered condition of the gla-

ciers flowing from the steep divide. No pass

being found, the return was made from this

point, by the same route. All the way, food,

tents, etc., and for most of the distance fuel,

had to be relayed on the backs of the party,

and all the going was hard, so that three and

a half weeks were spent in reaching an alti-

tude of 6,100 feet, sixteen miles from the face

of the ice.

Danger from snow slides also prevented any

high ascent, but data of value were secured!
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from whicli the first map of the region will be

prepared. Observations of snowfall and tem-

peratures will also throw light on the alimen-

tation of the glacier and its many tributaries.

Photographs of the Olaciers of Prince William

Sound

Observations of some 20 glaciers in College

Fjord, Harriman Fjord and Columbia Bay
constituted the second part of the work, which

is a continuance of the study of the advance

and recession of these glaciers with a view to

determining their causes. Some glaciers ap-

pear to have receded as much as a quarter of

a mile in a year, while others near-by seem to

have advanced as great an amount.

In spite of great difficulty and some risk in

forcing a frail row-boat through solid jams of

icebergs, which threatened to crush it, this

part of the expedition also was accomplished

without accident.

SPECIAL ABTICLES

AN EARLY OBSERVATION ON THE RED SUNFLOWER

Until the present month (November, 1914)

I supposed that the red sunflower found at

Boulder was the first of its kind ever seen by

a botanist. I have, however, recently learned

from Dr. David Griffiths, of the U. S. Depart-

ment of Agriculture, that as long ago as

1892 he found a few plants of the wild annual

sunflower on the Missouri River bottom in

Potter County, South Dakota, having the rays

marked at the base with maroon, about the

same color as is seen in the dark forms of

Lepachys. Again, in 1897, he saw in the Sun-

dance region of Wyoming (probably within 15

or 20 miles of Sundance) a single plant having

the rays maroon, with only a narrow fringe of

yellow. Dr. Griffiths discussed the matter with

Mr. T. A. Williams, who had also seen a plant

somewhere, he thinks in the Bad Lands of

South Dakota. It thus appears that the red

sunflower has arisen independently as a

" sport " in at least three widely separated

places, a fact which may have a certain bearing

on the suggestions of Professor Bateson re-

garding its nature. It is to be noted that the

two cases reported by Dr. Griffiths represent

different subvarieties, both different from the

original Boulder one.

In Botanical Gazette, October, 1914, Pro-

fessor E. C. Jeffrey has a very interesting

article on the relation between hybridism and
imperfection of pollen.^ The various forms of

red sunflowers which have been developed for

horticultural purposes result from crossing the

original wild sport of Helianthus lenticularis

with various garden forms ascribed to H.
annuus. Speaking broadly, these crosses, in

all directions and through several generations,

have been perfectly fertile, at least in the

sense that they have produced abundant seed.

Deficiency of pollen has however been common,
especially in dark red varieties and doubles.

My wife, who made the crosses, was sometimes

unable to get pollen from some of the most

beautiful plants, though she could obtain seed

from these by using pollen from others. Ac-

cording to Dr. Jeffrey's criteria, this might

seem to indicate that H. lenticularis and

annuus are distinct species, although in this

case it seems nearly certain the species annuus

arose in cultivation. It is possible, of course,

that the prairie sunflower, H. lenticularis, ia

a mixture of more or less different things.

Thus we obtained seed of the wild Californian

form, which appeared to be true lenticularis,

but had the physiological peculiarity of re-

maining in flower after the Colorado plants

were over. If, however, the present red sun-

flower of horticulture is in any sense a " crypt-

hybrid," it certainly presents a very different

case from the hybrids between it and the un-

doubtedly distinct species H. cucumerifolius.

These latter hybrids, of various kinds accord-

ing to the particular varieties used, are some

of them very attractive. They can be pro-

duced in quantity as F^ plants, but so far it

has proved impracticable to get enough Fj seed

for horticultural purposes. The behavior here

is much more like that usually expected of

hybrids.

1 With regard to Sarins, wliicli is specially cited

by Dr. Jeffrey in illustration of his theory, it is

to be noted that this genus was apparently pro-

ducing hybrids in Miocene times. {Amer. Jour.

Science, Jan., 1910, p. 76.)
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A paper by Dr. G. H. Shull- on the appar-

ent independence in inheritance of the stem

and bud colors (anthocyan) in (Enothera, sug-

gests a reference to the condition found in the

new garden sunflower with wine-red on the

rays. The more usual red (chestnut red, i. e.,

red on orange) variety can nearly always be

recognized in the seedling stage by the dark

purple stems, a fact of utility in horticultural

practise. To our surprise, when we came to

raise the wine-red (red on primrose yellow)

form in quantity, we found that the purple-

stem character failed, in spite of the fact that

the history of the plant indicated that it

differed from the other red one in the yellow

background, not at all in the anthocyan factor.

Mr. Leonard Sutton, who grew the wine-red

variety in England from our seed, also reports

:

" It is a remarkable fact, as you mention, that

the purplish color is not shown in the stems

of this new variety." ^ The question naturally

arises, whether in such a case it is necessary

to assume a splitting or complexity of the

factor representing anthocyanin; whether it

is not equally possible that some condition has

arisen controlling the expression of the factor

for red, that factor remaining genetically the

same? In the course of breeding plants, we

are doubtless too apt to assume that our re-

corded data represent the whole of the perti-

nent facts. It is evident that any given plant

represents, in addition to the known " units,"

an assemblage of others which are unknown
or merely suspected, while the known ones may
have unknown properties. Thus, in spite of

records and observations, the stage may be

invaded at any moment by unnoticed dramatis

personm, and the development of the plot may
belie the promise of the first acts.

t. d. a. cookerell
University of Goloeado

November 29, 1914

A REMARKABLE MICROSAUR FROM THE COAL

MEASURES OF OHIO

The Amphibia of the American Coal Meas-

ures as now known are represented by eighty-

eight species, representing seventeen families

- Journal of Genetics, June, 1914.

3 Letter of September, 1914.

and five orders. All of the species of

BrancMosauria and all of the hitherto recog-

nized Microsauria are uniform in the absence

of an osseous carpus and tarsus. It is thus

with considerable interest that we find an

osseous tarsus in a microsaurian species from

Linton, Ohio. The species was described many
years ago by Cope^ and it has not since been

studied until Professor Grabau recently for-

warded the type specimen to me from Colum-

bia University where it forms a part of the

geological collections.

Ichthycanihus platypus, referred by Cope to

the Permian genus Eryops, is a small micro-

saur which in life probably did 'not attain a

length of more than eight inches but was of

a very active nature, as seems to be indicated

by the scanty remains preserved, which con-

sist of the posterior half of the body.

At first glance the specimen recalls a reptile,

such as Eosauravus Oopei Will., but closer

examination reveals remarkable differences.

The femur, in its well-ossified condition and

the high degree of development of the tro-

chanters, is typically reptilian; and there is

nothing strikingly amphibian in the tibia and

fibula. The tarsus, however, is reptilian

with its central, and the distal row being

composed of five elements. All of the

elements are well ossified and articulate with

phalanges which have a typical amphibian

arrangement with the formula 2-2-3-3-2.

The sharply clawed ungual phalanges add to

the anomalous nature of the species.

The recognition of the exact nature of this

species adds considerably to our knowledge of

the diversity of structure among the Coal

Measure Amphibia. Environmental condi-

tions prior to the Coal Measures had effected

a wide diversity of structure within the group.

So early in the geologic history of the land

vertebrates as the Pennsylvanic the Amphibia

had assumed a variety of forms which had

specialized into strictly aquatic, terrestrial,

sub-terrestrial and arboreal. Specialization

had extended to the loss of limbs, ribs and

1 Cope, E. D., 1877, Proa. Amer. Phil. Soc, p.

574; 1888, Trans. Amer. Phil. Soc, p. 289, Kg. 1.



JANUAET 1, 1915] SCIENCE 35

ventral armature, in a few species, and to the

acquirement of claws, running legs or a long

propelling tail with expanded neural and

hemal arches in others. This wide diversity

of structure is intensified by the recognition

of Ichthycanthus platypus as a microsaur

with an osseous tarsus, serving to confuse still

further our hazy ideas of amphibian phylo-

genesis.

A full description with illustrations will be

given of this interesting form in another

place.
EoY L. MOODIE

Univeesity of Illinois,

Chicago

TEE OHIO ACADEMY OF SCIENCE

The twenty-fourth annual meeting of the Ohio

Academy of Science was held at Ohio State Uni-

versity, Columbus, Ohio, on November 26, 27 and

28, 1914, under the presidency of Dr. T. C. Men-

denhall, of Ravenna.

The address of the president was delivered Fri-

day evening, on the subject "Some Pioneers of

Science in Ohio '

' ; and on Saturday morning the

academy listened to a very timely lecture upon

"Foot and Mouth Disease," by Dean D. S.

White, of the College of Veterinary Medicine of

Ohio State University.

The trustees of the research fund announced a

further gift of $250 from Mr. Emerson McMillin,

of New York, for the encouragement of the re-

search work of the academy.

In accordance with the report of a committee

appointed a year ago, the academy voted to de-

posit the library of the academy with the library

of Ohio State University—an arrangement which

may be terminated by either party on suitable

notice.

The matter of the celebration of the annual

meeting of 1915 as a quarter centennial anniver-

sary was referred to the executive committee.

Twenty-three new members were elected, mak-

ing the total membership of the academy two

hundred and fifty-four.

The officers of the academy for the year 1914-

1915 are as follows:

President—Professor J. Warren Smith, Ohio

State University and Ohio Section U. S. Weather

Bureau.

Vice-presidents— (Zoology) Professor F. C.

Waite, Western Eeserve University; (Botany)

Professor F. O. Grover, Oberlin College; (Geol-

ogy) Professor C. G. Shatzer, Wittenberg College;

(Physics) Professor J. A. Culler, Miami Univer-

sity.

Secretary—Professor E. L. Bice, Ohio Wesleyan

University.

Treasurer—Professor J. S. Hine, Ohio State

University.

Librarian—Professor W. C. Mills, Ohio State

University.

Executive Committee, together with the presi-

dent, secretary and treasurer, members ex officio

—

Professor C. D. Coons, Denison University; Pro-

fessor T. M. Hills, Ohio State University.

Board of Trustees of the Sesearch Fund—Pro-

fessor W. R. Lazenby, Ohio State University; Pro-

fessor M. M. Metealf, Oberlin College; Professor

N. M. Fenneman, University of Cincinnati.

Publication Committee—Professor J. H. SchafE-

ner, Ohio State University; Professor C. H. Lake,

Hamilton ; Professor L. B. Walton, Kenyon Col-

lege.

The complete scientific program follows:

Presidential Address, '
' Some Pioneers of Sci-

ence in Ohio," Dr. T. C. Mendenhall.

Lecture, '
' The Foot and Mouth Disease, '

' Dean
D. S. White, College of "Veterinary Medicine, Ohio

State University.

Papers
'

' Efficacy of Lightning Rods, '
' J. Warren

Smith.
'

' Thunderbolt from Whitecliff Bay, '
' Katharine

Doris Sharp.
'

' A Preliminary Survey of Plant Distribution

in Ohio," John H. Schaffner.

"Akron Fishbait Industry," Chas. P. Fox.
'

' The Physiographic Provinces which meet in

Ohio, '
' N. M. Fenneman.

'
' Color and Coat Inheritance in Guinea Pigs, '

'

W. M. Barrows.

"Note on a New Nematode Parasite of Crypto-

branchus, " F. H. Krecker.

"Prediction of Minimum Temperatures for

Frost Protection, '
' J. Warren Smith.

" Is a Dry Summer and Autumn Apt to be Fol-

lowed by a Wet Winter and Spring- with Possible

Floods?" J. Warren Smith.
'

' Comparative Bate of Growth of Certain Timber

Trees," William B. Lazenby.

"Inheritance of Taillessness in the Cat," W.
M. Barrows and C. A. Reese.

'
' The Cause of Milk Sickness and Trembles, '

'

E. L. Moseley.
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"Notes on Eugleiioidina, " L. B. Walton.
'

' Eecent Eruptions of Mount Lassen, '
' Thos.

M. HiUs.
'

' Glaeiation in the High Sierras, '
' Thos. M.

Hills.

"Inheritance of Weights in Tomatoes," Fred
Perry.

"The Municipal Care of Shade Trees," J. S.

Houser.

"Influence of Glaeiation on Agriculture in

Ohio, '
' Edgar W. Owen.

"The Reflection of X-rays and Gamma Rays

from Crystals" (introducing discussion), S. M. J.

Allen.

"A Class Demonstration of the Peltier Effect,"

J. A. Culler.

"Behavior of the Arc in a Longitudinal Mag-
netic Field," R. F. Earhart.

"Effect of Heat Treatment on the Physical

Structure, Permeability, and Hysteresis of Steel,"

B. J. Webber.
'

' The Electron Theory of Metallic Conduction, '

'

(introducing discussion), A. W. Smith.

"The Effect of Changes in Water Resistance

and Dielectrics on the Vibrations of a Lecher

System, '
' Geo. W. Gorrell.

"Exhibit of Apparatus for Electric Waves: (1)

Drude Apparatus for Refractive Index of Electric

Waves. (2) A Wavemeter for Wireless Frequen-

cies," A. D. Cole.

"Some Additions to the Known Orthopterous

Fauna of Ohio, " W J. Kostir.

"Ohio Spiders," W. M. Barrows.

"The Egg Capsules of a Bdellodrilid on the

Crayfish," Stephen R. Williams.
'

' Observations on the Life Histories of Jassida;

and CercopidEE, '
' Herbert Osborn.

'
' Habits and Food of the American Toad, '

'

Rees Philpott.

"Note on the Occurrence of Demodex folliculo-

rum var. hovis in Ohio," D. C. Mote.

"Arrangements of the Muscles in the Mouth
Parts of Embrj'o Cockroaches and its Bearing on

the Phylogeny of the Hexapoda, " L. B. Walton.

"Winter Record of King Rail in Ohio," Ed-

Ti'ard L. Rice.

"On the Synthesis of Proteins," A. M. Bleile.
'

' Additions to the List of Heteroptera of Ohio, '

'

Carl J. Drake.

"The Cranial Nerves of an Embryo Shark,"

F. L. Lahdaere.

"Myxomycetes of Northern Ohio," E. L. Full-
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THE WAB AND THE CHEMICAL INDUSTE¥i-

Philadelphia was the cradle of chemis-

try in this country. What was possibly

the first chemical society in the world was
founded here in 1792. A few years later

one of its members addressing the society

said:

The only true basis on which the independence

of our country can rest is agrieitlture and manu-
factures. To the promotion of these nothing

tends in a higher degree than chemistry. It is

this science T\hich teaches man how to correct the

bad qualities of the land he cultivates by a proper

application of the various species of manure, and

it is by means of a knowledge of this science that

he is enabled to pursue the metals through the

various forms they put on in the earth, separate

them from substances which render them useless,

and at length manufacture them into various

forms for use and ornament as we see them. If

such are the effects of chemistry, how much
should the wish for its promotion be excited in

the heart of every American! It is to a general

diffusion of knowledge of this science, next to the

virtue of our countrymen, that we are to look for

the firm establishment of our independence. And
may your endeavors, gentlemen, in this cause, en-

title you to the gratitude of your fellow citizens.

Considering the time when these words

were spoken, we must marvel at the vision

of the future which must have illumined

the mind of the speaker. If in the last

clause quoted he had said "ladies and

gentlemen" it would have been complete.

But Philadelphia was also the cradle of

the chemical industry in this country, and

up to the present day occupies a very im-

portant part of that field. Some of the

pleasantest recollections of my earlier life

1 Address complimentary to the citizens of Phil-

adelphia given by Dr. Wm. H. Nichols at the

Philadelphia Meeting of the American Association

for the Advancement of Science.
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are associated with those fine men then

prominent here, but now mostly passed on,

who made this eity respected wherever

chemical products were concerned, and not

an insignificant part of my youthful en-

thusiasm was imbibed from them.

Therefore, when I was asked to talk to

you on the subject of the war and the chem-

ical industry, I accepted with the hope

that I might add something to the general

knowledge on the subject, and in a modest

way pay a portion of an old debt. In the

interval which has elapsed, however, the

ground has been covered by many men on

many occasions, and I find myself in the

position of talking to you on a subject as

well understood by most of you as it is by

myself. There may be certain phases, how-

ever, which will repay further thought,

and possibly there may be deductions worth

considering. I shall therefore ask your

indulgence if I ramble somewhat, and talk

largely about what we have not done, avoid-

ing dry statistics as far as possible.

Some of us may be old enough to remem-

ber our own civil war. Most of us re-

member the so-called Spanish war. Any
knowledge or experience gained from these

wars, intimate as the former was, gives

no data on which to base any calculation as

to the world-wide results of the present de-

vastating struggle. Even our imaginations

are unable to satisfy ovir judgments, which

are more or less consciously or uncon-

sciously influenced by our point of view. It

is simply impossible to forecast the results

industrial, geographical or moral. The

world has never seen anything like it be-

fore, and, therefore, reasoning from anal-

ogy is entirely out of the question. We
know this, however, that where such an

enormous number of men are withdrawn

from ordinary pursuits, many never to

return, and such incalculable damage is

done to property, the world must feel for

many years to come the effects which this

impoverishment must produce. We might

just as well accustom ourselves to the

thought that before us lie years of painful

toil and reconstruction, so that prudence,

that great virtue of our forebears, may be-

come more and more a part of us, and drive

out the vice of extravagance which has be-

come such a prominent characteristic of

our people.

Judging from M^hat we read in the

papers, we might conclude that the chem-

ical industry in the United States is in an

infantile condition, and hardly worthy of

serious consideration. Those not ac-

quainted with the subject are ready to

admit without argument that almost any

European country is far and away ahead

of us in volume and ability to produce

economically. A glance at the 13th United

States census will dispel at least some of

these views, and is well worth taking. It

includes under the heading '

' chemicals and

allied products," nine principal divisions,

and gives the value of the output of each.

1. Paint and varnish $125,000,000
2. Chemicals (general) 117,000,000

3. Fertilizers 1 04,000,000

4. Explosives 40,000,000

5. Dyestuffs and extracts 16,000,000

6. Sulphuric, nitric and mixed acids. 10,000,000

7. Wood ( except rosin and turpentine). 10,000,000
8. Essential oils 2,000,000

9. Bone, carbon and lamp black 2,000,000

The above values were produced by 2,140

establishments, having a capital of $48.3,-

000,000, and employing 88,000 persons.

The census does not state, however, what

is probably the fact, that the United States

produces more sulphuric acid by catalysis

than any other country in the world, and

possibly more than all other countries

combined. This fact has a bearing on

what will be alluded to later, namely, the

possible manufacture of coal-tar dyes and

other products, for which fuming sulphuric

acid is often an absolute necessity.
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The census furthermore shows that the

return on capital invested in the chemical

and allied industries is not so great as in

other branches of manufacturing endeavor.

This is due to the high initial cost of plant,

frequent alterations and reconstructions

made necessary by the advance of knowl-

edge, and I imagine by a somewhat sense-

less competition which has seemed to affect

chemical manufacturers for as long as I

can remember.

Owing to the enormous territory covered,

the conditions governing the industry are

quite different from those existing in

other countries. Like all industries the

greatest economies can be practised in the

largest units, but this fact of extensive

territory which is served makes numerous

small units necessary. The products

usually are bulky and low priced, and rail-

road freights play an important part in

the problem. This fact must be borne in

mind constantly when comparing the in-

dustry in this country with that in any

other.

"We Americans are apt to pride ourselves

on the progress which we have made along

manufacturing lines, and take to ourselves

great credit for what has been accom-

plished. In view of the enormous supply

of various raw materials which this coun-

try has at its disposal, an analysis of what

we have done, I fear, would show that in-

stead of taking undue credit to ourselves

we should be very humble because we have

not done much better. Of course I realize

that this is a comparatively new country,

and that it took time to get things into

working order. Lines of communication

had to be constructed, factories had to be

built and rebuilt, and all the necessary

impedimenta of industry had to be evolved

from a condition which, at the time the

Philadelphia chemist quoted in the begin-

ning spoke, consisted of little more than

forests, prairies and prospects of mines.

If during this period of development a

good deal of waste occurred, and a number
of abuses crept in, it is not so much to be

wondered at. "We have, however, arrived

at a period when it is borne in upon us

from all sides that conservation of natural

resources, as well as human energy, is abso-

lutely essential if we are to go forward

with anything like the strength and cer-

tainty to which our resources entitle us.

Of raw materials for the chemical indus-

try, without going into unnecessary volu-

minous details, we have an abundance

—

cheap phosphate rock, salt, copper, sulphur,

coal, wood, bauxite, zinc. In addition to

raw materials, and among our most valu-

able assets are our college professors of

chemistry, who, I am sure, could, if called

upon, render additional priceless service to

the lasting benefit of the world and of

themselves.

On the other hand, we must import much
of our sulphur in the form of pyrites,

nearly all of our potash, all of our tin,

nickel and nitrate of soda. "We have large

supplies of nitrogen, available from animals

and coal. But the great supply of the

future is still in the air. This source of

supply, however, has up to the present

time proved rather difficult of access. Of

course it must be secured, but just how is

not altogether clear in spite of the good

work already accomplished. This is one of

the problems which the chemist, chemical

engineer and electrical engineer must solve,

however, within a comparatively few years,

as the nitrate beds of Chili, while still very

large, will some time come to an end.

"With the Allies in command of the sea

the war has not affected any of these raw

materials very greatly, except potash.

This salt is widely enough disseminated in

various forms in this country, but where of

hopeful strength it is inaccessible, and
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where accessible it can not be produced

without expensive plant construction which

would probably be useless as soon as the

German supply is once more obtainable.

In arriving at this conclusion due note

must be made of the German costs and

not of the German selling prices. The

Stassfurt salts can be produced very

cheaply indeed, and the price which they

have been able to bring in the markets of

the world have yielded an enormous profit.

This fact, of course, is a determining one

when we talk of producing our own potash.

One of the most important of the chem-

ical industries is the manufacture of fertil-

izers for the soil. We have in this country

enormous deposits of phosphate rock, easily

accessible and cheaply mined. This rock

has been exported in large quantities to

Europe and the Orient and is in sufficient

quantity to last a number of years even

in the careless way in which it has been

used. A complete fertilizer, however, re-

quires potash and, as noted above, we have

been in the habit for a number of years of

getting our potash from Germany, and

there is every reason to expect that we will

continue to do so for many years to come.

If, as one of the results of the war, while

it lasts, enough potash can not be obtained

to make the fertilizers to which we have

been accustomed, I feel that this will not

be an absolutely hopeless misfortune. It

is quite possible that the propaganda for

the use of potash has been carried too far.

and that less could be used on the soil

without any great disadvantage. At any

rate, we will be quite able to furnish an

abundance of fertilizers in this country

containing phosphoric acid and nitrogen,

and if for a while we have to rely more or

less upon the soil to furnish its own potash,

I imagine we will not suffer beyond re-

demption. From some quarters in the

south and elsewhere I have heard rumors

that a smaller cotton crop would be looked

upon as a blessing, and it is quite likely

that without government or other assist-

ance the natural laws of supply and demand
will produce a smaller crop next year,

simply because there may not be enough

potash to supply the requirements of a

large one.

With here and there an exception, the

only effect the war has had upon the chem-

ical industry is the effect which it has had
upon those industries which consume its

output, and I think this can be taken as a

general statement covering all articles. Of
course, there are notable exceptions, such

as smokeless powder and other products

required for war purposes.

Some heavy chemicals, the receipt of raw
material for which has been very much
curtailed or stopped altogether, have ad-

vanced sharply in value, but generally

speaking the chemical industry has not

profited by advanced prices as a result of

the war. Owing to reduced home con-

sumption, the result in some cases has been

a great falling off in profit, a condition

which I trust will not be of long duration.

I am a believer that the manufacturing

industries of this country will before very

long be on the up grade and all of the

chemicals produced, ' speaking generally,

will be needed.

More has been talked and printed lately

about a portion of the chemical industry

which has not taken very deep root in this

country, than about all the rest of the indus-

try put together. I refer to the organic

chemicals resulting from products of the dis-

tillation of coal tar. Many have wondered

why the American chemist has not stepped

up and taken the place of the foreign

manufacturer in supplying the textile and

other industries with colors, evidently not

understanding the size and complexity of

the question. I think it worth while, there-
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fore, to discuss this at some length, as it is

probably the most pressing question before

the chemical world in this country to-day

and I fear the one least likely to receive a

favorable reply. A few years ago every

coke oven in this country was what is

known as a bee-hive oven, and all the by-

products of the distillation of coal were

lost. It is only in comparatively recent

years that by-product furnaces have been

constructed and various by-products saved.

The ammonia was naturally first utilized

and the products of the distillation of tar

have been among the last. In fact, a theory

existed in the minds of many people that

the tar produced by American coal did

not possess the necessary constituents to

make it useful as a basis for the production

of organic chemicals. I have been myself

told by one of the large producers in Ger-

many that it was absolutely certain that

American coal did not possess the neces-

sary qualities. The object of this informa-

tion was probably to put out of my mind
any latent ambition along forbidden lines,

but as it was given by the commercial

manager and not by one of the scientific

staff, I believed him, but wondered if it

were true.

In a lecture delivered to the board of

directors of the General Chemical Com-
pany on October 23, 1914, the subject and
its difficulties were outlined by Dr. B. C.

Hesse. Owing to the immensity of the

subject only a small part of it was treated.

This able lecture has since been published

in the Journal of Industrial Chemistry,

but I can not do better than quote from it

freely, as I consider it the best exposition

of the case that has come to my attention.

He says

:

At the very beginning it should be pointed out

tliat the world's market in coal-tar dyes, as it

stands to-day, comprises, in round numbers, 900
distinct and different chemical substances which

are made by the aid of 300 products of transfor-

mation, themselves not dyes, of 10 products ob-

tained or obtainable from coal-tar by distillation,

refrigeration, expression or the like. Therefore,

actually and in reality the present coal-tar dye in-

dustry comprises no fewer than 1,200 different

products and as many or more different processes

of manufacture and requires many hundred dif-

ferent sets of apparatus of varying capacity and
of different kind for many hundred different

operations. A manufacturing problem compris-

ing so many independent and yet interlaced units

of manufacture and production has therefore

within it many elements of complexity.

World's figures are not available. The fullest,

best, most dependable and most recent figures are

those dealing with Germany. In the year 1913
the total export value of Germany's coal-tar in-

dustry, including dyes and products of chemicaJ

transformation or intermediates, amounted to
$55,264,522 distributed over 33 countries and
shared in by 22 factories; on June 30, 1912, 21 of

these factories had a combined capitalization of
$36,700,000 and declared and paid dividends of'

$11,600,000, or 21.74 per cent, of the capitaliza-

tion, for that year.

Of the 5,369 active corporations in Gernmny on
June 30, 1912, 1,004 or 18.69 per cent, are di-

vided into 19 groups of the chemical and allied

industries. Arranged in the order of their in-

come-producing effects these 19 groups are, in part,

as follows:

No. of
Per Cent. Corporations

Coal-tar dyes 21.74 21
Metallurgy 11.78 61
Soaps and candles 11.65 21
Glass 11.61 38
Heavy chemicals 11.51 104
Explosives 11.22 28

The remainder range between 5 per cent, and 10

per cent., except mining which is at the foot of the

list with 0.51 per cent, return.

Therefore, any attempt to take away coal-tar dye
business from Germany means attacking the best

equipped and the best income producer of Ger-

many's entire chemical and allied industry.

Dr. Hesse estimates as follows on the

entire world production:

Germany $68,222,846
Great Britain 5,982,675
Switzerland 6,452,651
France 5,000,000
United States 3,750,000

$89,408,172'
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with Eussia, Holland, Austria and Belgium

to be added. Allowing $10,000,000 for

these, which is clearly very high, it makes

the absolute maximum production all over

the world substantially $100,000,000.

The development of the coal-tar dye industry-

called for 8,062 German patents in the years

1876-1912 or 224 per year; corresponding patents

have been taien out in other countries, e. g., 2,432

in the United States.

But it is authoritatively said that only 1 in 100

of the German patents is a money-maker, and as a

matter of fact, in the case of the 921 dyes in the

world markets at the end of 1912, only 485 XJ. S.

patents and 762 German patents vrere involved or

19.94 per cent, of the total V. S. and 9.46 per

cent, of the total G-erman patents. Of these 921

dyes 50 per cent, were never patented in the

United States, the U. S. patents on 26 per cent,

have now expired, leaving 24 per cent, still cov-

ered by existing U. S. patents and many of those

expiring in 1915.

Broadly speaking, the entire coal-tar dye in-

dustry is a complicated maze and network of in-

terlocking and interlacing products and by-prod-

ucts; these are great in number but, in most cases,

small in volume individually. In numerous in-

stances the very existence of the by-products was

. the sole directing cause for the invention of new

dyes and classes of dyes.

The average annual unit gross per year of the

900 coal-tar dyes, exclusive of alizarin and indigo,

all over the world outside of Germany has previ-

ously been shown to be about $41,000. Add to

this fact the interlocked and interlaced dependence

of intermediates and finished dyes, further that the

German works have long ago fully paid for their

plant, their experience and their sales organiza-

tion and the result is what seems to be a complete

answer why Germany controls the world's coal-tar

dye market. In fact, the whole industry, taking

fiverythiag into account, is just about a one-nation

business. It is a business made up of a large num-

ber of small units and all units essential to suc-

cess.

Germany has this business established in 33

other countries; it is evident that any country

starting in now would be greatly handicapped

thereby if it attempted to enter the race for the

full distance.

Although Germany has relied upon Great Britain

for its crudes, i. e., its benzol, its toluol, its naph-

thalene and its anthracene up to the middle of the

'90 's, and perhaps later, yet England has not been

able to make any headway, but on the contrary has

always lost groimd. Many of these non-patented

world's dyes are also non-patented in England, yet

most of Great Britain's requirements of those ma-

terials have always been supplied by Germany.

The answer to the question as to why Great

Britain has not succeeded against Germany can

not be that Great Britain is not a nation with

highly developed chemical industries. A German
chemist as well equipped as any other living man
to express an opinion and to compare German in-

dustries with British industries has said the fol-

lowing :

'

' To be sure, we know that several of the Euro-

pean countries, e. g., England, are still ahead of us

in many branches of the chemical industry, espe-

cially in inorganic manufacture. But in no coun-

try on earth are those branches of the chemical

industry which demand versatility of thought, and

particularly a large body of scientifically trained

employees, so well developed as with us. Our syn-

thetic dye, synthetic drug, and perfumery indus-

tries are foremost throughout the world, and there

is probably no country in which the heads of fac-

tories are so imbued with the conviction that their

employees must needs cast a glance beyond do-

mestic boundaries. '

'

Each one of the large chemical manufacturing

countries of Europe, without exception, buys more

intermediate products from Germany than it sells

to Germany and all of the countries but one,

namely, Switzerland, buy more dyestuffs from

Germany than they sell to Germany. In other

words, and broadly speaking, all the rest of the

world, outside of Germany, merely assembles inter-

mediates purchased from Germany, into finished

dyes; Germany alone makes all its own intermedi-

ates; that is, Germany makes all the dye-parts

and the rest of the world assembles these dye-parts

into finished dyes. Needless to say, the one who

controls the manufacture of dye-parts actually

controls the manufacture of dyes.

Where Austria, Belgium, Prance, Great Britain,

Italy, Eussia and Switzerland singly and com-

bined have failed, in spite of their large other

chemical industries, to take away this business

from Germany, the American chemist should not

be blamed nor found fault with because he has

not succeeded, nor should it be assumed that trans-

planting of the whole industry can be done at once

and is a perfectly easy thing to do, as so many
seem to think. The transplanting of that industry
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out of Germany is an undertaking properly and

fitly to be described as titanic.

Why the other countries have failed is probably

due to the fact that they contributed little or

nothing to the real upbuilding of the business and

to its ereationj for the coal-tar dye business is a

created bustaess; those who aided in its creation

were in a position first to reap the benefits—an

advantage they have no doubt earned and deserved

through the effort they expended and the risks

they assumed.

In 1913 Germany had for sale to foreigners $3

worth of these products as against every dollar's

worth that it needed at home.

Nine hundred different dyes were on the United

States markets of which one hundred were made

or assembled in this country from intermediates

purchased from Germany. Yet these one hundred

do not seem to be enough for American dye-users.

How much less than the full nine hundred will

satisfy American users is known to them and to

the importers; the latter can not be expected to

divulge that information; if the former want sub-

stantial help from American chemical makers fhey

must divulge it, no other way of ascertaining

being available.

In 1909 the United States produced $3,462,436

worth of artificial dyes which are probably anilin

dyes in the strict sense. Compared with Switzer-

land's $3,200,000 production, i. e., "assembly" in

1896 this is an achievement of which Americans

need not be ashamed. The wonder is not that we

have not done more but that in the face of the

well-organized manufacturing plants of Germany

and of Germany 's very much superior facilities for

foreign trade, both banking and carrying, that we

have done as much as we have. Blame should not

be parcelled out for what American chemists have

not done, but credit, which has been so far with-

held, should be given for what has been done in

spite of obstacles abroad and obstacles at home.

The users of dyestuffs have invariably opposed

any tariff enactment that would substantially en-

courage a domestic production of coal-tar dyes.

That so many are produced in this country as are

being produced is due to no cooperation of dye-

stuffs users but was accomplished in spite of their

obstruction and if to-day the users are in serious

difSculty through a lack of dye-stuffs they have

their own shortsightedness to blame and can not,

by any argumentation whatever, shift the blame

to American chemists. With proper help and en-

couragement the American chemist will be able to

increase the domestic production of coal-tar dyes

and to inaugurate the making of intermediates;

in the course of time this country may then ulti-

mately look forward to a substantial share of the

world's coal-tar dye business.

Hardly any of the valuable or useful inter-

mediates ever were patented. A considerable num-
ber of non-German chemists have invented and
patented finished dyes made from non-patented

intermediates. These inventors had perfect free-

dom to make the needful intermediates and an ex-

clusive right to make, sell and use their new dyes

therefrom, yet they bought their intermediates

from Germany rather than make them themselves.

The patent situation is therefore, really, that Ger-

many excelled the rest of the world in making
patentable combinations from non-patented and

non-patentable intermediates a,nd further in mak-
ing those non-patented and non-patentable inter-

mediates in open competition vrith the rest of the

world. So, from one point of view, it appears that

the rest of the world, inclusive of the United

States, lay back, let the Germans do all the hard

work and when the rest of the world finally woke

up to the value of what the Germans had accom-

plished they became very busy making excuses and

explaining instead of making a determined, di-

rected, united and effective attempt to recover the

ground so lost. That such a recovery will require

the hardest kind of work on the part of all, users,

capitalists, consumers and makers alike, is self-evi-

dent and obvious and the question is : do we want

to pay the price? It can be done, if the price be

paid.

At the conclusion of Dr. Hesse's lecture

the directors w^re called upon for remarks.

One well qualified arose and simply quoted

from Mrs. Stowe's "Old Town Folks":

One of the characters, Sam Lawson, had gone to

"meetin' house" to hear the new preacher, and

returning shortly afterwards to the kitchen, where

the "women folks" were preparing the meal, they

inquired of him why he happened to come so soon
—"surely meetin' couldn't be out."

He replied: "No, meetin' isn't out, but the

preacher said how by a state of natur ' we were

all down in a deep well, and the sides of the well

were glar ice. There warn't one in ten, warn't

one in one hundred, warn 't one in a thousan ' never

get out, and yet it war the partiekler duty of

every one of us to get out. At that pint in the

discourse, I rose and went out, thinkin' any one

was welcome to my chance. '

'
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From the foregoing it will appear as if

the opportunity to produce colors and other

articles and products in a large way in

this country, while open, are not likely to

be availed of to any great extent during the

existence of the present war, unless the war
should last much longer than even the most

pessimistic fear.

I might say, however, in this connection

that I remember distinctly being told by

one of the best authorities on the subject

that it was absolutely impossible to manufac-

ture Portland cement in this country and it

might just as well be put aside as one of

the things for which this country was not

adapted. I have also heard exactly the

same statement regarding soda ash and

caustic soda, and yet these articles some-

how or other have become rather impor-

tant articles of our manufacture and 'for a

long time we have not been obliged to call

loudly for outside help.

In spite of the difficulties, however, some

feeble steps have been taken here, partly,

I confess, out of curiosity to learn if it were

really true that our coal lacked the self

respect to hold all the treasures it should

possess; when, strange to relate, out came

aniline oil of the best quality. What hap-

pened then is worthy of note, as it shows

at least one state of affairs which it is neces-

sary to correct if we are going to escape

from the dilemma which discouraged Sam
Lawson. As soon as American aniline oil

was offered for sale, down went the price

below cost. A tariff of 10 per cent, put

upon it by Congress as a compromise be-

tween judgment and party, was imme-

diately absorbed by the foreign makers,

and the price here became lower still. You
see, on the other side of the Atlantic they

believe in cooperation. Here our legis-

lators think we believe in destructive com-

petition, and have made cooperation one

of the seven deadly sins. Nothing but

demonstration by the ballot box will prove

the contrary. A man with his ear to the

ground does not always hear the "music of

the spheres." The low price of aniline oil

had no relation to its cost. It was simply

dumped, by agreement, to discourage the

American infant. And it did.

Many devices have been suggested to en-

courage the coal-tar dye industry in this

country, such as a high protective tariff and
changes in the patent law.

The former does not seem likely to be

evolved, although a good deal can be said

on the side that a high tariff in these

articles would either result in the estab-

lishment of the industry or else produce a

considerable revenue, either end most de-

sirable to attain. The latter is such a com-

plex subject that it is not so clear that

good results would ensue on changing the

patent laws. While it is important to

establish a coal-tar dye industry as far as

is practicable, we must not be selfish

enough to forget that there are other im-

portant industries already established, and

the American people must learn more and

more to consider the rights and needs of

the individual in their relation to the rights

and needs of all.

Another obstacle, besides the patent laws

and the absence of tariff protection, to the

establishment in this country of any new
industry strongly intrenched abroad, is to

be found in the inadequacy of the anti-

trust laws to protect American industry

against systematic dumping of goods from

abroad at prices substantially less than

foreign prices with intent to injure or de-

stroy the local industry.

Much has been done by the present

Congress in the creation of a trade com-

mission and in the statutory condemnation

of certain specific practises to render those

laws more efficient; but, taken as a whole,

the efficiency of those laws, so complete for
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domestic eommeree, is quite unsatisfactory

when applied to imports from abroad, and

that despite the very real help to be ex-

pected from the new trade commission.

The trouble lies partly in the inherent

difficulty of the subject and partly in the

inadequacy or ambiguity of previous legis-

lation. First of all, our anti-trust laws can

have no extra-territorial force. Cartels

and trusts that would be invalid here are

lawful abroad, and in so far as these

operate on their own soil, even to our detri-

ment, the individuals concerned can with

difficulty be reached so long as the acts done

are lawful in the country where they are

done. But these unfair practises must ex-

press themselves in imports into this coun-

try, and this implies the existence of im-

porters or agents who must either be, or

occasionally come, within the jurisdiction

of our laws.

And so we find in 1894 our Congress

partially legislated on this very subject,

and by the anti-trust sections of the Wilson

tariff law (sees. 73-77) visited upon im-

porters who should combine in importing

to restrain trade in this country all the

pains and penalties of the Sherman law

of 1890, namely, fines, imprisonment, for-

feiture of goods in transit, triple damages,

injunction and dissolution.

But this Wilson bill, which may well

be deemed to be the exclusive expression

of congressional purpose on this subject

of imports, is confined to restraint of trade

by two or more—and it does not, like the

Sherman law, prohibit monopolizing, nor

acts done by one person or corporation

alone, nor does it prohibit unfair methods

as such.

Now the unfair methods here complained

of are precisely those which tend to monop-
oly by the destruction of competitors, and
they can as well be employed by a single

powerful concern as by a combination.

Viewed merely as "unfair methods," it

is probable that they would not have been
held by the courts to have fallen under the

Sherman law so long ago as 1894; but

would have been classed among those acts

which the Supreme Court has lately char-

acterized as "no more than ordinary acts

of competition or the small dishonesties

of trade.
'

'

But in the last few years ideas on this

subject have undergone a complete change,

and many methods formerly thought legit-

imate have passed under the ban of the

law. Railway rebates are a notable ex-

ample of this ; and now with the legislation

of this year we find legislative authority

for the condemnation of unfair methods of

competition generally, and notably dis-

crimination in prices with intent to injure.

Admirable as are these provisions, there

is nothing in the new statutes which extends

their scope by way of amendment to the

Wilson bill and to imports—and there is

much to indicate the legislative intent to

confine those provisions to domestic com-

merce alone. The word "commerce" both

in the unfair methods clause (sec. 5, com-

mission bill) and in the price discrimina-

tion clause (sec. 2, Clayton bill) is de-

fined as commerce among the states or be-

tween this country and a foreign country,

and this definition excludes the idea of its

including also commerce within a foreign

country.

The practises that we complain of involve

commerce not in the restricted sense as de-

fined, but a commerce that includes foreign

countries as well as our own. But if these

practises of foreigners and importers are

nevertheless to be deemed unfair methods

within the commission bill (see. 5), the

only remedy for them is an order of the

trade commission to desist. They are not

expressly prohibited by the act itself, nor

made punishable in any way. If, however.
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these practises are to be deemed price dis-

criminations within the Clayton bill (sec.

2), which seems impossible, then the only-

remedy besides an order to desist is a right

to sue for triple damages. The difficulty

in estimating any damages at all is obvious

enough in any case; especially so in the

case of the destruction of a small new in-

dustry, and still more so in the case of an

embryo industry that has never raised its

head.

Even if Sec. 2 of the Clayton bill apply,

we must assume that it creates a new

offence not included in either the Sherman

or the Wilson bills ; hence that there would

be no authority of law for any remedy ex-

cept those alluded to as given in the act

creating the offence, especially so inasmuch

as the Wilson law stands out unrepealed

as the sole legislative expression on the

subject of imports and is silent and un-

amended upon the subject of price dis-

crimination.

If this conclusion be correct (and it is

almost as bad if the law be in doubt) there

exists a situation where the equal protec-

tion of the laws is not extended to the im-

porter and the domestic manufacturer

alike. On the contrary, a practical license

is given to the importer to do that which

the citizen is forbidden to do.

The foreign manufacturer or importer

seldom has any inducement to act in re-

straint of trade as we commonly under-

stand it, or to monopolize competing plants

in this country
;
quite the reverse. His ob-

ject is to build his monopoly by destroying

a domestic industry, and one of his most

potent weapons in doing this if he be well

enough intrenched is to drop prices in this

country below the prices which yield him

profits abroad for a long enough period

to drive out American competitors; when,

having the market to himself, he may raise

them again.

The penalties to be invoked against the

foreign manufacturer and importer as

deterrents are utterly inadequate to deter

them from trying it on as before. The

most that they can suffer from their prac-

tises is, as we have seen, a commission's

order to desist, and perhaps in some cases

a suit, difficult to prove, for triple damages.

What is needed is that these people

should have before their eyes the same

deterrents of fine, imprisonment, forfeiture

of goods, triple damages, possible injunc-

tion and dissolution, as have rendered

American business men careful neither to

restrain trade nor monopolize nor indulge

in unfair practises. The practises here

condemned in reality amount to much more

than mere unfair methods of competition;

they verge on an illegal attempt at monop-

olizing. It is of the essence of monopolizing

to exclude. The legislation of 1914 does

not subject unfair methods in general to

the criminal features of the anti-trust

laws, and this is doubtless wise. But this

particular offence is in its nature monopo-

listic and criminal, and it is the most effec-

tive form by which the foreigner can evade

our anti-trust laws and illegally injure or

destroy American industry. What is

needed is an amendment of the anti-trust

sections of the Wilson tariff act carrying

into it the prohibitions against monopoliz-

ing of the Sherman act, even when prac-

tised by one person alone, and expressly

defining the practise here condemned as

an act of monopolizing. The pains and

penalties of the Sherman and Wilson acts

would then follow on these practises as a

matter of course.

At the present time, when there can be

no longer any thought of procuring addi-

tional protection of new industries through

the tariff, it will be rash to hope that Amer-

ican capital and enterprise should further
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embark in any of those industries, new or

unknown here, which are firmly intrenched

abroad, and where, as soon as the war is

over, the foreigner can return to the work

of attack and destruction by the methods

above mentioned.

This plan, which aims to place Americans

and foreigners on the same footing here

could, it seems to me, be easily and quickly

enacted by the present Congress. It would

put American manufacturers, including

American chemists, in a position to act

without having all the chances against

them. Are they not entitled to at least

this much?

I do not believe in hothouse development

of industries for which we are not adapted

;

but save us from the cold-storage condi-

tions resulting from perfect organization

being arrayed against us so that our real

opportunities which we are in every way
qualified to enjoy are frozen to death. The

little aniline-oil experiment alluded to

above has come to life again, and in its

small way has proved during these war

times to be a godsend to our manufacturers.

It is gratifying to note that it is even grow-

ing in a manner which it is hoped will be

permanent. It seems too bad that it should

require a dreadful war to make such a little

start possible; it should have been accom-

plished as soon as our by-product coke

ovens and fuming sulphuric acid produc-

tion made it possible.

To sum up, the effects of the war on the

chemical industry already established in

this country are measured in general by

their effects on the industries consimiing

chemical products. It has, however, been

brought very close to us that certain indus-

tries not thoroughly established here but

highly organized abroad are of tremendous

importance to us. We have seen that this

branch of chemical industry has been the

result of marvelous ingenuity, patience,

research and cooperation during the more

than half century since Perkin produced

the first coal-tar dye in England. One of

the lessons to us which it seems to me lies

near the surface, and probably one of the

most important lessons this people must

thoroughly learn, is that of cooperation,

which has had more to do with the making

of the great coal-tar chemical industry than

any other one influence. We as a nation

have passed our childhood and youth; we

have made gigantic progress at tremendous

cost of materials and possibly of moral

fiber; we have come to the parting of the

ways. If we continue too long as we have

been going we will deserve disaster if we

do not actually experience it. We know on

the highest authority that
'

' a house divided

against itself must fall." The laws of the

resultant of forces familiar to us all show

us what would happen if we all pulled in

different directions. I feel strongly that

our future success as a nation lies in uni-

versal cooperation—the government and its

departments with the manufacturer, the

manufacturer with the workman, and all

together for the country and for the world

;

and this cooperation must not be based

solely on self-interest, but more particularly

on those moral qualities which lie at the

foundation of universal brotherhood. It

must not be the survival of the fittest, but

the survival of all, and the very best that

is in them brought out of all. When we

have learned and adopted this lesson of co-

operation for the good of all, we have

started on the road to a national greatness,

both material and moral, which I modestly

feel that the possessions of this people

qualify it richly to enjoy.

Wm. H. Nichols

New York, N. Y.
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THE BELIEF OF OVM PACIFIC COASTt-

EvEE since the landing of the Pilgrims

on Plymouth Rock and the founding of

Jamestown, if not even in the Garden of

Eden, "Westward Ho" has been the cry,

and the inspiration of this call of the wild

is well portrayed by Leutze in his famous

painting at the national eapitol.

"Westward the Star of Empire takes

its way" is no less true to-day than two

centuries ago, but from a more commercial

point of view.

The near sea level transcontinental

water route of the Panama Canal is in

strong contrast with the bold relief of the

immigrant route of the early days in

wagons across the Great Plains and Rocky
mountains, with the privations of the Great

Basin to the ranges of the Pacific coast

with luxuriant wealth of forest and field,

affording the framework for the Golden

Gate where the Panama-Pacific Exposition

is about to celebrate the opening of the

great canal.

Many a traveler will find his way from
the Atlantic coast to California on that

occasion, and to prepare him for the strong

contrast between the surface features of

the two ocean borders I have selected as

my theme on this occasion "The Relief of

Our Pacific Coast." It will indeed be a

great relief to the generous heart of the

Pacific coast to welcome a large number
of visitors to the Panama-Pacific Exposi-

tion, but that is not the relief to which I

refer. It is to the form of the land sur-

face, its ups and downs with reference to

the sea level along our Pacific coast, that

your attention is invited. It is the sub-

ject which in one form or another has held

1 Address of the Vice-president and Chairman

of Section of Geology and Geography, American

Association for the Advancement of Science,

Philadelphia meeting, December, 1914. Published

with the permission of the Director of the U. S.

Geological Survey.

my attention as a field of investigation in

connection with the United States Geolog-

ical Survey for many years. Do not be

dismayed at this length of service as

affording a suggestion of the duration of

this discourse. But quite the contrary,

the proportion should be inverse, for it

seems quite probable that my eminent pred-

ecessor. Professor Lesley, was right when
he declared that geologists talk too much,

and I shall heed his admonition.

The backbone of the North American

continent is in the Rocky Mountain system

relatively near the Pacific coast. The
great valley of the Mississippi lies to the

east with the Appalachians and the coastal

plain of the Atlantic States beyond. A
200-mile wide belt on the Atlantic coast,

at least from Virginia southward, is a

coastal plain and piedmont region without

mountains or even big hills, but on the

Pacific coast the 200-mile belt is mountain-

ous in the extreme from Canada to Mexico.

The mountain belt of the Pacific coast

is but a member of that merged group of

mountain systems, the Cordilleran, that

runs through the western United States

and Mexico and forms the continental

bond of Panama, now so happily pierced

for the commerce of the world and so fit-

tingly and attractively celebrated in the

Panama-Pacific Exposition.

Indeed, it is believed that the mountain

belt of our Pacific coast is no small part

of the attraction to the exposition. It

constitutes not only the framework of the

Golden Gate, the scene of the great event,

but in itself embraces some of the finest

scenic features of the world among which

are four national parks, the Yosemite,

General Grant, Crater lake, and Mount
Rainier, besides three national monuments,

the Pinnacles and Cinder Cone in Cali-

fornia, the caves of Oregon, and Mount
Olympiis in Washington, all districts of
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profound geologic and geographic interest

and each so distinctive as to be especially

attractive.

The relief of a country may be expressed

in terms of water power, and considering

the rainfall the water power is propor-

tional to the relief. From this point of

view the Pacific coast relief is greatly in

excess of an equal area of the Atlantic

coast.

The area of the direct drainage into the

ocean from the Atlantic States is approxi-

mately 284,000 square miles,^ while that

into the Pacific, not counting the Colorado

River, is about one fourth greater than

that of our Atlantic coast, and yet the

energy represented by the Pacific drain-

age is more than seven times that of the

Atlantic coast. By far the greater portion

is undeveloped and gives some idea of the

latent possibilities of the empire of our
west. Attention should be called to the

fact, however, that much of the Pacific

coast power is in the Columbia river, of

which the greater part lies east of the

mountain belt, but, even excluding that

portion of the Columbia, the enormous
power of the mountain belt greatly exceeds

that of an equal area along our Atlantic

coast.

With this may be coupled also that of

the production of precious metals, which
are vein deposits formed as an adjunct of

stresses that express themselves in relief.

The production of precious metals in the

mountain belt of the Pacific coast in recent

years has been hundreds of times that of

the Atlantic States.

The mountaia-building period on the

Pacific coast bordering the larger ocean

may have been longer and more intense

than that on the Atlantic, resulting in

greater and perhaps later segregation, so

that erosion has not removed the moun-

2 Water Eesoiirces Paper No. 234, pp. 52-57.

tains, as has been the case upon the At-

lantic side.

That this is not simply a matter of time,

but of actual deformation and uplift, may
be inferred from the enormous deposits of

limestone and coal to the east, which indi-

cate not only a region of low relief but low
relief of wide extent. Strengthening the

contrast in the relief of the coasts but bal-

ances the values of the mineral deposits.

PACIFIC COAST MOUNTAIN BELT

The continental feature bordering the

Pacific coast of the United States is a

mountainous belt of surpassing grandeur.

Lying between the Great Basin platform

of the interior on the east and the Pacific

ocean on the west, it is the crushed and up-

heaved edge of the continent along the line

of counter stress between the land and sea.

The great upfolds of the earth's surface

in that region are so young as to preserve

much of the prominent form and mass re-

sulting from the deformation.

It is remarkable for its lineal continuity,

with a width ranging from 100 to 200

miles throughout a length of 2,500 miles.

Some of it indeed at both the northern and
southern ends is below sea level, but other

portions, especially in California, Oregon
and Washington, bear the highest peaks in

the United States south of Alaska.

The general form of the belt is slightly

sigmoid with a broad coastal curve to the

west in northern California and to the east

at the international boundary (49th par.),

resulting from large structural features

which will appear in an analysis of the

members of the belt.

The general features of the belt are two
lines or ranges of mountain elevations with

a great valley between. For the most part

the two lines of mountains appear to be

parallel with each other and the coast ; the

Sierra Nevada and the Cascade ranges on
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the east and the coast ranges, including the

Klamath mountains of California and Ore-

gon and the Olympic mountains of Wash-

ington on the west from near the Mexican

line to British Columbia. They are sepa-

rated by a depression, a great valley more

or less continuous from the Gulf of Cali-

fornia and Salton Sea on the south through

the Great Valley of California, the Wil-

lamette Valley of Oregon and Puget Sound

to Georgian strait on the north, which it

enters and follows with less definition

along the coast of British Columbia to

Alaska, a total distance of about 2,500

miles.

In the United States there are only three

rivers, the Columbia, the Klamath and the

Sacramento (including the Pit), which cut

across the entire mountain belt from the

interior platform to the sea, although three

others, the Chehalis, Umpqua and Eogue

rivers, rise on the west slope of the Cascade

range and break through the coast range.

The mountain ranges which now consti-

tute the topographic limits of the Great

Valley of the Pacific coast are composed

of parts that differ widely in origin, age

and composition.

THE SIERRA NEVADA

The Sierra Nevada is a massive mountain

block, 350 miles long and 80 miles wide,

with a long gentle slope west to the Great

Valley, and to the east has a short steep

slope, due to faulting, that separates the

rocks of the Sierra from those of the Great

Basin.

The Sierra Nevada is composed of sedi-

mentary and igneous rocks of various ages,

from Silurian to Jurassic, which have been

closely folded and intruded by batholithic

masses of granitic rocks. The folding and

intrusion have greatly altered the rocks

and developed in them numerous metal-

liferous veins, chiefly of auriferous quartz.

During a long period of erosion which

washed away the mountains and reduced

the country to low relief the veins gave rise

to auriferous gravels, and some of the

earlier of these gravels in the northern por-

tion of the range are covered by flows of

Tertiary lavas.

The southern and central portion of the

range where granodiorite prevails is one

great topographic block bounded on the

east by a fault zone, which curving to the

west around the southern end, meets the

San Andreas fault of recent earthquake

fame and brings the Sierra Nevada and the

Coast range together. In the northern por-

tion of the range along the eastern side of

the great block, adjoining the Great Basin

and suggesting its structure, there are two

smaller fault blocks, one of which locally

has sunk for Lake Tahoe, while the other

forms the bold eastern escarpment of the

range.

The Tertiary lavas of the Sierra Nevada

are continuous to the northward with the

great pile of volcanics in the Cascade range,

beneath which the older terranes of the

Sierra Nevada disappear with a strike of

approximately N. 50° W. toward the Kla-

math mountains, about 60 miles away.

Some minor faults appear in the lavas of

the Lassen Peak region but major faults

like those which characterize the Sierra

Nevada have not yet been recognized in

the Cascade range.

The faulting which limits the Sierra

Nevada on the east, as emphasized recently

by Ransome, has been of long duration and

is still in progress, as evidenced by the

many small earthquakes at points along its

course. The Owens Valley earthquake of

1872 is the most notable example resulting

from a fault of 10 feet.

The earthquake was widely felt, but

there are many that are not felt at all under
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ordinary circumstances, and yet may be

clearly detected and their intensity and

duration measured by a seismograph.

Every earthquake indicates a change in

the relative position of the rocks, however

small, either horizontal or vertical or both,

and consequently in the relief of the coun-

try. It may truly be said that the moun-

tains are growing. In no other part of the

United States is there as great seismic activ-

ity as along our Pacific coast, a fact which

means that the mountains are not only

growing, but growing faster than elsewhere

in the United States. Some are growing

less, others greater, and there is need, as

pointed out by Lawson, of establishing

bench marks on opposite sides along the

faults, so that the amount and character of

the change may be measured.

The transformation of the Sierra Nevada

from a region of low relief to one of high

relief so increased the river grades of its

western slope that they have carved out

deep canyons which now form the principal

relief feature in the scenic attractions of

the range. The Tosemite Valley is the

finest example, although rivaled by that

of Kern River, and is one of our most im-

pressive and instructive national parks.

This is especially the case since nature has

made some of the finest trees in the region

big in proportion, as if to correspond to the

size of the canyon.

KLAMATH MOUNTAINS

The Klamath Mountains are an irregular

haK erescentic group of peaks and ridges

along the coast in northwest California

and southwest Oregon. The general shape

is that of a saddler's knife, with the

curved side to the west and the handle to

the east, a little south of the center. Their

greatest extent north and south is about

225 miles, with 75 to 115 miles in width.

The erescentic border follows the coast for

about 90 miles north from the mouth of

Klamath River in California to near Rogue
River in Oregon. To the northwest of the

Klamath Mountains is the coast range of

Oregon. To the southwest is the coast

range of California, both overlapping the

western curve of the Klamath Mountains

along the coast. On the east lies the Rogue
River Valley, Shasta Valley and Sacra-

mento Valley bordered by the great lava

field of the Cascade range.

The Klamath Mountains are composed

chiefly of Carboniferous and Devonian

sediments, with a large proportion of con-

temporaneous lava flows of rather basic

types. Besides these there are large bodies

of mica and hornblende schists of pre-

Paleozoic age, as well as sediments and

eifusives belonging to the Jurassic and

Triassic.

These rocks are folded, faulted and in-

truded by batholithic masses composed of

granodiorite, gabbro and peridotitic rocks

centering in a general core with aligned ter-

minals that curve to the northeast in

Oregon and southeast in California. The

later sedimentary rocks of the Klamath

Mountains, the Jurassic and Triassic, are

richly fossiliferous in the Redding quad-

rangle, where they are associated with

equally fossiliferous Carboniferous and

Devonian strata that form the hills lying

east of the Sacramento River and the rail-

road between Redding and Mt. Shasta. In

the southern part of this exposure the Me-

sozoic rocks strike S. 50° E. in line with

rocks of essentially the same age and posi-

tion 75 miles away in the northern portion

of the Sierra Nevada. To the northward

in the Redding quadrangle we see these

Mesozoic rocks curve to the right and strike

to the northeast in the general direction of

the Blue Mountains of Oregon. Now this

change in the strike is not limited to the

eastern portion of the Klamath Mountains
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in the Redding quadrangle, but, more or

less distinctly marked, it extends through-

out the great stretch of the Paleozoic rocks

•of the whole group in both California and
Oregon. Furthermore, the same curved

trend is suggested by the form of the in-

truded masses. The mass of granodiorite

tetween Lewiston and Igo extends south-

east and widens directly toward the Sierra

Nevada, where similar rocks are abundant.

While the composition and the plication

of the rocks of the Klamath Mountains tend

to show close relationship to the Sierra

Nevada, it is only partial, and in reality the

two are distinct, being separated in the

first place by a wide depression probably

due, as long ago pointed out by Whitney,

to a fault across the trend of the range, and

in the second place characterized by a series

of overthrust faults quite unlike those which

^obtain in the Sierra Nevada.

-Although the detailed structure of the

Klamath Mountains has not been worked

out, some of the major structures have been

apprehended by Hershey and others suffi-

ciently for consideration in this compari-

s6n of the several ranges of the Pacific

coast chain.

The southwest limit of the Klamath

Mountains against the coast range of Cali-

fornia is marked by a profound thrust

fault on which the highly crystalline schists

of South Fork Mountain appear to have

been thrust to the southwest up over the

Cretaceous and Jurassic rocks toward the

coast. The fault runs northwest and south-

east and the hard schists give rise to a

prominent long even-crested mountain

ridge, one of the most conspicuous mem-

bers of the Klamath Mountain group.

In Oregon a similar fault occurs through

the Kerby region of Josephine County,

where Devonian rocks are in effect thrust

northwest toward the ocean up over those

of Jurassic age. The fault runs northeast

and southwest and erosion has developed

prominent mountains facing the valley

that lies to the northwest.

The Kerby fault if continued southwest

in the same strike would intersect the South

Fork Mountain fault, but, according to

Hershey, before it reaches the South Fork

Mountain fault it curves to the south and

finally southeast so as to parallel the South

Fork Mountain fault.

Farther east there is another fault belt

which at the south end in California trends

southeast, while at the northern end in Or-

egon its course is to the northeast. Like

the other, it appears to be a thrust fault.

Hershey has estimated the overthrust

locally in one of the Klamath Mountain

faults as much as a mile.

The curved thrust faults traversing the

Klamath Mountains are in strong contrast

with the normal faults of the Sierra

Nevada. The Klamath Mountain thrust is

to the westward. The downthrow of the

normal faults in the Sierra Nevada is to

the eastward. Thrust faulting occurs also

locally in the Sierra Nevada, but at Tay-

lorsville the thrust is to the eastward.

The Klamath Mountains are insular in

character. Composed largely of Paleozoic

rocks and surrounded by rocks of later age,

they formed a buttress in the development

of the coast ranges of California and Or-

egon. From the Sierra Nevada they are

separated by a depression in the older rocks

that extends northward beneath the Cas-

cade range.

During a portion of the Cretaceous the

Klamath Mountains were above sea level,

but the gradual subsidence of the land al-

most or quite completely immersed them

at the close of the Chico epoch, as shown

by the rather widespread occurrence of

fossiliferous fragments of sandstone from

the Chico formation in the auriferous grav-

els of that region. During the early Ter-
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tiary the region was a lowland of gentle

relief cut down like the Sierra Nevada to

a peneplain, but later it was raised as per-

haps the great valley sank, and became a

prominent mountain group.

THE COAST BANGE OF CALIFORNIA

The coast range of California lacks the

wealth of precious metals found in the

Sierra Nevada, and for that reason until

recently it has not received so much atten-

tion from geologists. But the discovery of

oil and its development has greatly stimu-

lated research in that field. Only a few

districts have been surveyed in detail and

published, but much general reconnaissance

has been done. "What we know of the com-

position, structure and history of the range

has been admirably summarized by A. C.

Lawson and Ealph Arnold. Their sum-

maries have recently been discussed in a

most helpful critical way by Ransome, who

is himself familiar with portions of the

region.

The coast range of California, according

to Lawson, extends from the Mexican

boundary to near the mouth of Klamath

River, with a length of about 720 miles, a

width ranging from 40 to 60 miles, and a

general trend of N. 30° W.
At the northern end Lawson includes the

South Fork Mountain in the coast range,

but it seems to me that the great fault on

the western slope of South Fork Moun-

tain is the delimiting feature and keeps the

South Fork Mountain and Yallo Bally in

the Klamath group.

The coast range is regarded by some, and

Ransome among them, as ending on the

south at the headwaters of Santa Maria

River where the Tehachapi range joins the

southern terminus of the coast range to the

Sierra Nevada.

South of the Santa Maria River is a

group of ridges including the San Rafael,

Santa Barbara, Santa Ynez, San Gabriel,

San Bernardino and other ranges, which,

although not strictly parallel, have a gen-

eral trend nearly east and west. These

ranges embrace the Los Angeles country

and have been most appropriately referred

to by Ransome as the Sierra de Los Angeles.

The coast range throughout is composed

of a succession of parallel ridges which,

south from San Francisco to Santa Maria

River, trend about N. 43° W., while in the

northern portion of the range the trend is

N. 26° W., giving an average course of

N. 30° W. for this portion of the range.

Everywhere the course of the ridges is

more or less oblique to the coast line, which

is made up of a series of zigzags that Law-

son regards as probably due to faulting

parallel and transverse to the ridges, thus

cutting them oE on the shore and affording

excellent exposures of the composition and

structure of the range.

The coast range of California is com-

posed chiefly of Mesozoic and Tertiary

rocks, with some that are older, as well as

a considerable portion that belong to the

Pleistocene. The oldest rocks are marble,

quartzite, mica and hornblende schists like

those of the Klamath Mountains and Sierra

Nevada. They appear mainly as inclu-

sions in the granitic rocks which form the

concealed basement of the coast range and

upon which was deposited unconformably

the Franciscan formation, a complex suc-

cession composed in the main of strongly

indurated sandstone with subordinate quan-

tities of shale and conglomerate, a consider-

able part of radiolarian chert and foramin-

iferal limestone. In the upper part of the

formation are interbedded lavas, and the

whole is intruded by peridotite and basalt.

A thick series (29,000 feet) of shales, sand-

stones and conglomerate of Cretaceous age

follow unconformably on the crushed Fran-

ciscan and are succeeded by an extensive
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succession of shales, sandstones and con-

glomerates of Tertiary and Quaternary age.

In composition the coast range is in

strong contrast with the Sierra Nevada,

being much the younger. There are great

differences in structure also. The rocks of

the coast range are folded, as Lawson points

out, in rather sharp synclines and anticlines,

some of which are overturned, as in the

Monte Diablo region, toward the ocean and

thrust faulted, but they are never so closely

appressed as to indicate general and impor-

tant deformation of the internal structure

of the rocks affected. There has been no

development of slaty cleavage or schistos-

ity. In general, the axes of the folds are

northwest-southeast, and although the mi-

nor folds may be more or less divergent,

the major folds are parallel and extend for

many miles. The coincidence of many of

the larger valleys with a synclinal axis is

very marked.

The coast range throughout is a faulted

range and the faulting has had even more

to do with the form of the relief than the

folding. Many of the valleys are fault

valleys with unsjonmetrical slopes, the fault

lying near the steeper slope. The faults,

too, are especially interesting because of

the earthquakes they produce. Faulting is

still in progress, and each slip or movement

along the fault plane results in a shock.

The great earthquake of 1906 resulted from

a slip along the San Andreas rift which

has been traced for 600 miles. The move-

ment was greatest in the neighborhood of

San Francisco and chiefly horizontal in-

stead of vertical, as is perhaps generally

the ease. Hundreds of faults slip and

slight shocks occur in California every

year, and perhaps hundreds more too

gentle to attract attention.

The coast range as a whole may well be

outlined by faulting. The steep bluff of

the coast beneath the shallow and the deep

sea is probably due to faulting, and the

eastern side of the range in Tehama and

Shasta Counties has a series of large sand-

stone dikes that evidently resulted from

an earthquake, possibly in Tertiary time.

Unlike the Sierra Nevada, which is mainly

one great block tilted so that the streams

consequent upon the tilting flow directly

transverse to the range, the coast range is

composed of many blocks with the main

divide along the eastern edge, but the

streams, instead of being wholly consequent,

taking the shortest route directly to the

ocean, are subsequent and follow the lines

of easiest erosion along faults and folds to

the sea.

According to Ransome, referring to the

work of many others, the structure of the

Sierra de Los Angeles appears to show a

transition from a combination of folding

and faulting such as is characteristic of

the coast ranges to tilted block mountains,

exemplified by the San Bernardino range,

such as are characteristic of the Great

Basin.

Much yet remains to be done before a

comprehensive statement can be formulated

concerning the structure of the coast ranges

as a whole, but with the large corps of

workers from the universities at Berkeley

and Stanford and the United States Geo-

logical Survey as well as others in the field

the detailed information is rapidly accumu-

lating.

The coast route from Los Angeles to

San Francisco is in the coast range through-

out the entire trip and affords an excellent

opportunity to observe many of its features.

THE COAST RANGE OF OREGON

If in California we have in the Pacific

system two ranges, the Sierra Nevada and

the coast range, which are strongly con-

trasted in composition, structure and age,

in Oregon we have two ranges of still
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greater contrast, not only in composition,

structure and age, but in mode of develop-

ment.

The coast range of Oregon extends from

Cape Blanco in Oregon through Washing-

ton to the strait of Juan de Fuca, a dis-

tance of nearly 400 miles. At the southern

end it abuts against or rather runs into the

Klamath mountains without any sharp

topographic termination. At the north it

ends in the Olympic mountains of bold

relief, reaching an altitude of 8,150 feet,

but not quite reaching the height of the

Klamath-Mountains. South of the Columbia

along its crest are Onion Peak, Saddle

Mountain and Mary's Butte, of which sev-

eral are volcanic.

On the whole the range is a unit but ir-

regular and, as compared with the Sierra

Nevada and coast range of California, is

characterized by its lack of effect upon

drainage. Although of small extent, it is

cut across by four rivers, the Umpqua,

Nehalen, Columbia and Chehalis.

It is composed wholly of Mesozoic and

Tertiary rocks which at both ends abut

against those of the Paleozoic age. The

Franciscan series of sandstones, shales and

cherts of Franciscan age, with serpentine

and other intrusives, form a large part of

the Olympics and a portion of the south-

ern terminus of the range in Oregon, but

have not been recognized in intermediate

portions of the range. The same is true of

the Cretaceous, especially the Upper Cre-

taceous, which lies with marked uncon-

formity upon the rocks of Franciscan age

and thus records the great diastrophie

epoch of compression, probably about the

close of the Jurassic.

The Cretaceous on the Pacific coast was

a time of subsidence so profound, at least

in one locality, as to result in the accumu-

lation of 29,000 feet of deposits in a mod-

erately shallow sea which transgressed the

sinking land until it reached the base of

the Sierra Nevada. In Oregon there was
apparently a great embayment covering

not only the northern end of the Klamath

Mountains, but extending inland beyond

the Cascade range to the base of the Blue

Mountains. This great sinking embay-

ment, as it were in the lee of the Klamath

Mountains, the stable and insular terminus

of the Sierra Nevada, is an important fea-

ture of both the Cascade and the coast

ranges in Oregon. The steeper inclination

of the Cretaceous strata as compared with

the Eocene indicates their unconformity,

and the discordance is the greater in pro-

portion as the underlying Cretaceous is

older.

The Eocene sandstones and shales, al-

though mainly marine, are in part of fresh

or brackish water accumulation and con-

tain locally more or less important deposits

of coal. They form the bulk of the coast

range in Oregon and southwest "Washing-

ton, and with them are associated in many
places contemporaneous volcanics, for the

most part basalts.

A large part of the coast range in Ore-

gon and Washington south of the Olympics

was probably not raised above the ocean

before the close of the Eocene, but at that

time the elevation became somewhat more

pronounced, forming a low ridge which

with minor oscillations admitted the Mio-

cene sea through the gateway of the Che-

halis and Columbia into the Willamette

Valley.

Toward the southern end, where the

Eocene contains some marine sandstones

derived from the near shore of the Kla-

math Mountains, the coast range is gently

synclinal. It presents a bold bluff with

even crest to the Umpqua Valley, possibly

due to a fault. Although, as a whole, the

coast range of Oregon has not been sub-

jected to as great compression as that of
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California, nor cut into parallel ridges by
large faults, yet in places along the coast,

as at Coos Bay, the thinner bedded Eocene

has been folded and compressed into a

vertical position. The later intermittent

uplift during the Quaternary is recorded

by a series of elevated beaches cut more or

less deeply on the west slope by the ocean

waves.

THE CASCADE RANGE

The Cascade range is essentially a vol-

canic range stretching from Lassen Peak
in California to Mt. Rainier in Washington,

a distance of 450 miles. At both ends the

lavas lap up on to the uplifted mountains

of older rocks, the Sierra Nevada in Cali-

fornia and the northern Cascades in Wash-
ington, but between these two from the

Columbia River in Washington to the Pit

River in California, for a distance of

nearly 300 miles, the range is composed
largely, if not wholly, of igneous rocks that

have escaped from a great belt of volcanoes

that form the range. The summit of the

range is an irregular plateau strewn with

many lava and cinder cones, of which each

one marks the site of a volcanic orifice

tributary to the upbuilding of the range.

Where best developed, as shown in the

Klamath and Columbia river sections, the

body of lava forming the range is on the

average probably about 4,000 feet in thick-

ness, but in the greater volcanoes like

Hood, Jefferson, Mazama, Shasta and Las-

sen it rises to accumulations of 6 to 10,000

feet in thickness. The later foundations

of the Cascade range were laid in the Ore-

gon embayment during the Cretaceous and
early Tertiary times, possibly before the

ranges were distinctly outlined. The Ter-

tiary volcanic effusions began in Oregon

west of the Cascade range during the

Eocene and possibly a little later in the

same epoch eruptions began in the base of

the Cascade range. During the later Ter-

tiary the volcanic activity was greatest and
the bulk of the range, though partly up-

lifted, was in equal or perhaps even greater

measure upbuilt by flows of viscous ande-

sitie lavas with much ejected material.

Basalts are common and some acid lavas

are known, but the great bulk of the range

is andesite in strong contrast with the great

lava plains east of the Cascades, where the

thin basalt flows spread out horizontally

like sheets of water. The change from the

plain to the mountain slope at the eastern

base of the Cascade range is abrupt and
distinct, and due, for the most patt, to the

fact that the stiff viscous andesitic lavas

were able to build up steep slopes while the

superheated and highly liquid basaJts

spread out like water along the irregular

mountain front.

After the close of the Tertiary the vol-

canic activity waned, although eruptions

occurred to within the historic period and

possibly even to the present day if the out-

bursts from the summit of Lassen Peak de-

velop so as to involve molten material.

However that may be, there is no doubt

that the Cinder Cone and its lava field 10

miles northeast of Lassen Peak resulted

from one or more eruptions within a cen-

tury or two. In 1843 both Baker and St.

Helens were in violent eruption, ejecting

large quantities of ashes, of which Fre-

mont obtained samples collected at the time

of the eruption. There is also well-attested

authority that eruptions occurred on Mt.

Baker in 1854, 1858 and 1870. In general,

however, the volcanoes of the Cascade

range are considered extinct, and the up-

building of the Cascade range completed

as far as the actual accumulation of lava

is concerned.

While the great altitude of the range is due

chiefly to the piling up of lavas, a consider-

able portion is due to actual uplift, for in

the Cretaceous of the Rogue River valley
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marine shells now occur at the elevation of

3,000 feet which must have been elevated to

that amount. The same may be said of the

Eocene. It is, however, important to note

that the uplifting of the Cretaceous and

Eocene sediments about the close of the

Tertiary was connected with the Klamath

Mountains rather than that of the Cascade

range.

Faulting that has played so large a role

in the development of the Sierra Nevada

and the coast range of California has not

given general features to the volcanic mass

of the Cascade range. Small faults are

common in the lavas southeast of Lassen

Peak, forming lines of bluffs and bringing

the ground water to the surface in large

springs, a feature which is common also in

the Klamath Lake region and, as pointed

out by Russell, along other portions of the

range, but these small faults have no effect

on the general form of the range.

Along the western base of the range in

the Willamette Valley, Washbume has

pointed out some features suggesting a

fault, but as yet its existence is a matter of

doubt. There is no great relief feature in

that region that appears to have originated

in faulting. Farther south in the Rogue

River valley there is a regnilar practically

conformable succession from the Creta-

ceous through the Tertiary sediments to

the overlying lavas of the Cascade range.

Small faults occur in the Eocene coal beds

which dip beneath the range but the faults

are connected with the local intrusion of

the lavas and not of large extent con-

nected with the uplifting of the range.

While it is evident that the lavas of the

Cascade range are faulted, I think Russell

has greatly overestimated the effect of the

faulting as a factor in the upbuilding of

the range, which, as it seems to me, is a

great pile chiefly of viscous andesitic lavas

from many confluent cone-capped vents, in

strong contrast to the coneless basalt

plains in the formation of which the high
degree of fluidity in the outflowing lava

was the most important factor.

THE GREAT VALLEY

Of all the relief features of our Pacific

coast mountain belt the least impressive

and yet the most important is the Great

Valley where live by far the larger num-
ber of people, with railroads for transpor-

tation, and produce from the alluvial soil

washed in from the adjacent mountain
ranges the main portion not only of their

own subsistence, but much for other parts

of the world. The great valley extends

throughout the entire mountain system, but

not without interruptions, and in fact

these interruptions are so marked in cer-

tain localities, as between the heads of the

Sacramento and Willamette rivers, where

the valley is obscured by cross folds from^

the Klamath Mountains, that some geolo-

gists have doubted its continuity. When
these cross folds and their effect upon the

great valley are clearly understood it will

be recognized that the valley is the great

feature of the Pacific mountain belt, with

its history deeply buried in and beneath

an enormous mass of sediments.

J. S. DiLLER
U. S. Geological Survey,

Washington, D. C,

December 10, 1914

THE INTERNATIONAL COMMISSION ON
SOUNDAUr WATERS

Mr. Adolph F. Meyer, associate professor

of hydraulics in the college of engineering of

the University of Minnesota, has been engaged

as consulting engineer for the International

Joint High Commission, in connection with

investigations made on boundary waters.

These investigations have extended over the

past two and a half years, and in this work

Professor Meyer has been associated with Mr.
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Arthur V. White, of the Conservation Com-
mission of Canada. This gives the United

States one consulting engineer and Great

Britain a second. The work has involved ex-

tensive investigation relating to the regulation

of the levels of the Lake of the Woods, and

the utilization of the waters tributary to that

lake. Water power and water supply, navi-

gation, fishing and agriculture are the chief

interests concerned. Minnesota is vitally in-

terested in this investigation inasmuch as about

11,000 square miles of the drainage basin of

the Lake of the Woods lie in this state.

A dam controlling the level of the Lake of

the Woods is located in Canadian territory.

The shores of the lake on the Canadian side,

particularly in the vicinity of the dam, are

very high, but on the Minnesota side the slope

of the land toward the lake is only a few feet

per mile.

Settlers have been complaining to the

United States government that the lake has

been materially raised and that much of their

land is being flooded. The first complaints

were made more than twenty years ago. Dur-

ing the wet year of 1905 renewed protests were

sent to the Department of State, but all efforts

at securing settlement through diplomatic

channels failed, until finally, soon after the

appointment of the International Joint Com-

mission in 1910, this question of the regula-

tion of the levels of the Lake of the Woods

was referred to this commission.

The International Joint Commission is a

permanent tribunal with powers of adjudica-

tion, created by treaty between Great Britain

and the United States. While the work of this

commission thus far has concerned primarily

the use of boundary waters along the Cana-

dian frontier, the powers conferred by the

treaty are very broad and include, in fact, the

decision of practically all matters of dispute

between citizens of the United States and

Canada, referred to this body by their respec-

tive governments.

All obstructions or diversions of boundary

waters affecting the natural level or flow of

such waters on either side of the line must

receive the approval of this commission.

One of the important questions decided by
the commission during the past year was that

of the application of the power companies at

Sault Ste. Marie, for approval of the obstruc-

tion, diversion and use of the waters of the

St. Marys' Eiver for the development of

power. Another important question now under

investigation by the commission is that of the

pollution of boundary waters.

THE AMERICAN AMBULANCE HOSPITAL
IN PABIS

Western Reserve Univeesity is the flrst

to respond to a suggestion made by ofiicers of

the American Ambulance Hospital in France,

that leading American medical schools send

to France corps of men to take charge of one

of the hospital's services of 150 beds. The
medical board of the American Ambulance

Hospital, through Dr. Joseph Blake, has re-

quested Dr. Crile to be the leader in the pro-

posed plan. The expedition will be financed

by the trustees and friends of the university

and the Lakeside Hospital and left for France

on December 30.

The American Ambulance Hospital was es-

tablished by the trustees of the American Hos-

pital at Paris almost immediately after the

outbreak of hostilities. Ambassador Myron T.

Herrick was actively interested in the project

and the building of the Lycee Pasteur at

Neuilly was secured. The present capacity of

the hospital is 450 beds, divided into services

of 150 beds each. The suggestion made by the

medical board is that several of the leading

medical schools of the United States send out

staffs to take charge in succession of one of

the hospital services of 150 beds, with opera-

ting rooms and equipment, for periods of three

months each. According to the proposed plan

the corps from the several universities would

follow one another without interruption of

service. The officials of the Ambulance Hos-

pital believe that the opportunity is unrivalled

for humanitarian service and for clinical ex-

perience and medical research.

Dr. du Bouchet is the executive head of the

hospital and represents the institution with
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tlie Prencli war office. He also has one of the

three services, which he directs personally.

Dr. Crile will have free latitude in his own

service to carry it on in any way he may de-

sire.

The personnel of the Western Reserve Uni-

versity expedition includes

:

Dr. George W. Crile, professor of surgery in

Western Eeserve University and visiting surgeon

of Lakeside Hospital.

Dr. Samuel L. Ledbetter, Dr. Edward F. Kieger

and Dr. LeEoy B. Sherry, now of the resident

staff of Lakeside Hospital, who will act as assist-

ant surgeons and clinical assistants.

Dr. Lyman F. Huffman, of the resident staff of

Lakeside Hospital, who will act as clinical pathol-

ogist.

Dr. Charles W. Stone, assistant professor of

nervous diseases in Western Reserve University

and visiting neurologist of Lakeside Hospital.

Miss Agatha Hodgins and Miss Mabel L. Little-

ton, anesthetists.

Miss Iva B. Davidson and Miss Euth J. Eoberts,

from the operating room staff of Lakeside Hos-

pital.

Dr. Crile takes with him also, to assist in a

special research, Hiss Amy F. Rowland, B.S.,

Mt. Holyoke College, and William J. Crozier,

Ph.D., fellow of the department of zoology of

Harvard University.

CHABLES SEDGWICK MINOT

At the meeting of the council of the Amer-

ican Association for the Advancement of Sci-

ence held in Philadelphia on December 29, a

minute was adopted in memory of Dr. Minot.

Dr. Eliot, who was in the chair, stated that he

had been associated with Dr. Minot for more

than thirty years in the work of the Harvard

Medical School and added a fit tribute of ap-

preciation. The minute, which was presented

by Professor Cattell and adopted by a rising

vote, is as follows:

The eouncU of the American Association for the

Advancement of Science places on record its sense

of irreparable loss in the death of Charles Sedg-

wick Minot and its appreciation of the value of

his services to science, to education and to human
welfare. Endowed with the best New England

blood and traditions, trained there and in the

schools of France and Germany, keen in intellect,

wise in counsel, sure in action, sincere in friend-

ship, he devoted his life to the advancement of

science, the improvement of education, and the

betterment of the agencies on which science and

education depend. His contributions to embryol-

ogy, anatomy and physiology gave him leadership

in those sciences; his high ideals of education

aided in advancing the standards of medicine in

America and in placing the Harvard Medical

School in its commanding position. Not only by

his original researches, by his masterly books and

by his fine addresses and lectures, but in cormtless

other ways he helped his fellow-workers in science

—in the construction of microtomes; in the estab-

lishment of a standard embryologieal collection

;

in the improvement of bibliographical and library

methods; in the unit system of laboratory con-

struction, followed in the beautiful buildings of

the Harvard Medical School; in the early develop-

ment of the Marine Biological Laboratory at

Woods Hole; in the Boston Society of Natural

History, of which he was president for many
years and until his death; in the Wistar Institute

for Anatomy and Biology; in the administration

of the Elizabeth Thompson Science Fund and the

Bache Fund of the National Academy of Sciences;

in international relations, as when visiting pro-

fessor to Germany and in the foreign publication

of his books; in the editing of Science and of

journals of anatomy, zoology and natural history;

in the founding and the conduct of the American

Society of Naturalists and the Association of the

American Anatomists; in the establishment of the

convocation week meetings of scientific societies;

for us especially by his leading part in the work

of the American Association for the Advance-

ment of Science, of which he was secretary of sec-

tion, general secretary, twice vice-president, presi-

dent, a constant member of the council, at the

time of his death chairman of the committee on

policy. In the American Association, as elsewhere,

Charles Sedgwick Minot leaves a vacant place

which can never be filled. We take up our work

sadly in his absence; but we know that it will in

all the years to come be more fruitful for the

heritage of his service.

SCIENTIFIC NOTES AND NEWS
At the Philadelphia meeting of the Ameri-

can Association for the Advancement of Sci-

ence Dr. W. W. Campbell, director of the Lick

Observatory, was elected president for the
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meetings to be held this year in San Francisco

and Columbus.

Presidents of several of the scientific so-

cieties meeting in Philadelphia last week were

elected as follows: The American Society of

Naturalists, Dr. Frank E. Lillie, professor of

embryology in the University of Chicago;

Geological Society of America, Dr. E. O. Ul-

rich, U. S. Geological Survey; American Psy-

chological Association, Dr. John B. Watson,

professor of psychology in the Johns Hopkins

University.

The American Mathematical Society, meet-

ing in New York on January 1 and 2, elected

to the presidency Professor E. W. Brown, of

Tale University.

Dr. John Dewey was elected president of

the American Association of University Pro-

fessors which was organized in New York City

on January 1 and 2.

The gold medal of the Geographical Society

of Chicago has been awarded to Colonel George

W. Goethals. It will be presented to him at

a dinner to be given by the society on Jan-

uary 23.

The Austrian Academy of Sciences has

given Professor Wagner v. Jauregg $1,250

for his research on the etiology of goiter; Pro-

fessor Honigschmid, of Prague, $600, for his

studies of the atomic weight of the radium
elements, and Professor Netolitzky, of Czer-

nowitz, $375 to continue his study of the his-

tory of foodstuffs.

Mr. E. J. Cheney, one of the assistant sec-

retaries of the British Board of Agriculture and

Fisheries, has been appointed to the office of

chief agricultural adviser, and Mr. F. L. C.

Floud to be an assistant secretary.

It is stated in Nature that Professor T. A.

Jaggar, director of the Hawaiian Volcano

Observatory, and a group of his assistants,

had a narrow escape of their lives during a

recent ascent of Mauna Loa. The volcano had

become active, discharging large quantities of

lava. The scientific party, while making an

ascent to study the eruption, was caught in a

snowstorm and nearly overwhelmed by snow-

slides almost in the path of the lava streams.

The well-known paleontologist. Professor

Otto Jaekel, of Greifswald University, Ger-

many, and a member of the Landwehr, was

wounded in one of the battles of the Yser

Canal, and is now recuperating at his home.

Dr. Lee M. Babney, formerly of Elkhart,

HI., but more recently of Miami, Fla., has

been awarded damages of $41,500 from the

casualty companies on account of the loss of

sight from a chemical explosion which oc-

curred while he was making experiments in

his laboratory.

Peofessob John J. Flather, head of the

department of mechanical engineering of the

college of engineering of the University of

Minnesota, is spending a year's leave of ab-

sence in Scotland. He has recently moved

from Girvas, which is on the seashore, to

Edinburgh, his address being 20 Greenhill

Place.

Dr. E. E. Dinwiddie, pathologist and bac-

teriologist of the Arkansas University and

Station, who has been connected with the in-

stitution since 188Y, has resigned with the in-

tention of retiring from active service.

Lyman Carrier, agronomist since 1907 in

the Virginia College and Station, has accepted

a position with the office of forage crop in-

vestigations of the Department of Agricul-

ture, and has been succeeded by T. B. Hutche-

son, associate professor in plant breeding in

the University of Minnesota.

Dr. Harvey Gushing, professor of surgery

in Harvard University, delivered an illus-

trated lecture on " The Portraits of Vesalius,"

on the evening of December 29 at the Army
Medical School, Washington.

Professor Edward L. Nichols, of Cornell

University, delivered an illustrated lecture on
" Artificial Daylight," at the forty-seventh an-

nual meeting of The Kansas Academy of Sci-

ence, which was held in Topeka on Decem-

ber 22.

On December 11 Professor H. B. Ward, of

the University of Illinois, lectured before the

Washington University Chapter of the So-

ciety of the Sigma Xi on the "Homing of

Fishes."
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The Geographic Society of Chicago holds a

meeting on January 8, at which an illustrated

lecture by Miss Dora Keen, of Philadelphia,

will be given, entitled "Across Paraguay."

The Washington Academy of Sciences held

a joint meeting with the Botanical Society of

Washington on January 5, to hear an illus-

trated lecture by Professor J. 0. Bose on

" The Eesponse of Plants."

Professor C. S. Sherrington, FuUerian

professor of physiology at the Royal Institu-

tion, will deliver a course of six lectures at

the institution on muscle in the service of

nerve, during January and February.

The Hunterian oration of the Royal Col-

lege of Surgeons of England will be delivered

by the president, Sir Watson Cheyne, on Feb-

ruary 15.

Mrs. Wallace, widow of Dr. A. R. Wallace,

died at Broadstone, Dorset, on December 10,

after a long illness.

Professor James Harvey Pettit, professor

of soil fertility in the college of agriculture

and chief of soil fertility in the experiment

station of the University of Illinois, died on

December 30 at Pasadena, California, where

he was spending a leave of absence in the

hope of benefiting his health. Dr. Pettit re-

ceived his bachelor's degree at Cornell in 1900

and his doctor's degree at Gottingen in 1909.

Since 1901 he had been connected with the

University of Illinois. He was a member of

the American Chemical Association and Amer-

ican Association for the Advancement of Sci-

ence.

Mr. W. W. Rockhill, known for his explora-

tions in China and Tibet under the auspices

of the Smithsonian Institution, and the author

of several works on this and other Oriental

subjects, has died at the age of sixty years.

Dr. C. R. Crymble, of University College,

London, a fellow of the Chemical Society, has

been killed in the war.

Dr. a. Van Geuohten, professor of anatomy

and neuro-pathology at Louvain University,

has died at Cambridge.

M. Leon Vaillant, doctor of medicine and

of sciences, formerly professor at the Faeulte

des sciences de Montpellier and honorary pro-

fessor of the Museum of Natural History at

Paris, has died aged eighty years.

Among examinations announced by the New
York State Civil Service Commission, appli-

cations for which must be received by January

15, are the following: Physiological chemist,

State Department of Health. Salary $1,800

to $2,500. Applicants should have a thorough

knowledge of the principles of organic and

physiological chemistry. They must have had

at least three years' practical experience in

physiological or biological chemistry. Open to

men and women, non-resident and non-citizens

subject to the usual rule giving preference in

certification to citizens and residents of New
York state.—Bacteriologist and assistant bac-

teriologist. State Department of Health. Two
lists will be established as a result of this ex-

amination: one eligible to appointment as

either bacteriologist or assistant bacteriologist

at a salary of $2,000, open only to men who

have the degree of doctor of medicine; the

other eligible to appointment as assistant bac-

teriologist only at salaries ranging from $1,200

to $1,500, open to both men and women. Ap-

plicants should have a thorough knowledge of

the principles of bacteriology and must have

had considerable practical experience in the

bacterial diagnosis of infectious diseases, and

a general knowledge of clinical microscopy and

of gross and histological pathology is desira-

ble.—Assistant chemist, Agricultural Experi-

ment Station, Geneva. Salary $1,200. There

are two vacancies: For the first, candidates

must be college or university graduates with

special training in chemistry, including ad-

vanced analytical chemistry, analysis of agri-

cultural materials such as fertilizers, feeds,

crops, etc., together with some training in the

microscopic identification of vegetable tissues

with special reference to the constituents of

feeds. For the second vacancy, the require-

ments are similar to those for the first except

that training in microscopical identification

is not required. Open to non-residents, sub-

ject to usual rule.—Chief surveyor, Conserva-
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tion Commission. Salary $2,400. The ap-

pointee to this position must have had wide

experience as a surveyor of Adirondack lands.

He is called and is relied upon as an expert

witness in title disputes and he must therefore

have had wide experience in Adirondack sur-

veys, including experience in running boundary

lines.

A South American Expedition, which will

work under the joint auspices of the Field

Museum of Chicago and the New York Mu-
seum of Natural History, has sailed on the

United Fruit liner Metapan, going first to La
Paz, Bolivia. From La Paz, the party will

cross the Andes by pack train, and descend

into a section of Bolivia which is entirely new

to the collector. The party will descend either

the Beni or the Mamore Rivers, and eventually

reach the Amazon by the Madeira. The party

consists of Messrs. Lee Garnett Day, Alfred M.

Collins, George K. Cherrie, Robert H. Becker

and W. F. Walker. Mr. Day has traveled in

the Orient and in Brazil. Mr. Collins during

the past two years has made hunting trips in

South Africa and the Arctic regions north of

Siberia. Mr. Cherrie accompanied the Roose-

velt expedition last season, and has collected

for the British Museum, the New York Mu-
seum of Natural History and the Field Mu-
seum of Chicago. Mr. Robert H. Becker has

just returned from the Amazon Valley and

southern Brazil, where he collected for the

Field Museum.

Dr. Frank Billings, Chicago, has been

invited to deliver the Lane lecture for 1915.

The Journal of the American Medical Asso-

ciation gives the list of previous lecturers,

which is as follows

:

1896. Sir William Macewen, regius professor

of surgery, University of Glasgow. "Surgery of

the Brain. '

'

1897. Christopher Heath, professor of clinical

surgery, University College, London. '
' Congenital

Malformations, Aneurism and other Surgical

Topics. '

'

1898. Thomas Clifford Allbutt, F.E.S., regius

professor of physics, University of Cambridge,

England. "Diseases of the Heart."

1899. Nicholas Senn, professor of surgery,

Eush Medical College, Chicago. "Topics in Gen-

eral Surgery. '

'

1900. Sir Michael Foster, professor of physiol-

ogy, Cambridge, England. "History of Physiol-

ogy."

1901. Sir Malcolm Morris, surgeon, skin de-

partment, St. Mary's Hospital, London. "Social

Aspects of Dermatology."

1902. Sir Charles B. Ball, regius professor of

surgery, University of Dublin. "Diseases of the

Eectum. '

'

1903. Oscar H. AUis, Philadelphia, Pa. "Dis-

locations and Fractures Involving Larger Bones. '

'

1904. William H. Welch, professor of pathol-

ogy, Johns Hopkins University, Baltimore. "In-

fection and Immunity."

1905. Sir Patrick Manson. "Tropical Dis-

eases. '

'

1906. John C. McVail. "Practical Hygiene,

Epidemics and Preventive Medicine. '

'

1910. Eeginald Heber Fitz, Hersey professor

of theory and practise of medicine, Harvard Uni-

versity, Boston. '
' A Consideration of Some Fea-

tures of the Lymphatic System. '

'

1911. E. Fuchs, professor of ophthalmology,

University of Vienna. "Importance of Ophthal-

mology in Its Eolation to Systemic Disease. '

'

1913. Edward Albert Schaefer, professor of

physiology, University of Edinburgh. "Internal

Secretion. '

'

UNIVEBSITY AND EDUCATIONAL NEWS
The sum of $2,430,000 was obtained for

Wellesley College in the fourteen months just

ended, according to a statement given out by

the treasurer. Of this amount $430,000, in-

cluding a conditional pledge of $200,000 from

the General Educational Board, was raised be-

fore the fire of March lY, when College Hall

was burned. The remaining $2,000,000 in-

cludes a pledge from the Rockefeller Founda-

tion of $750,000. Only three gifts of over

$10,000 have been received since last August.

One of these was made but ten days ago, and

was a gift from Mr. Carnegie of $95,000 for

the enlargement of the library.

The Massachusetts Institute of Technology

has received in gifts during the past year the

sum of $400,000, besides two items wherein

the institute is residuary legatee, and the

amounts have not been determined. Follow-

ing is the list: Bequest of Caroline L. W.
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French (outright), $100,000; (residue), $100,-

000; Lucius Tuttle, $50,000; Nathaniel

Thayer, $50,000; William Endicott (residue),

$25,000; Matilda H. Crocker (outright), $20,-

000; (residue), $20,000; Mrs. W. A. Abhe,

$10,000; gift for George Henry May scholar-

ship, $10,000; gifts for research in a number

of amounts, $10,000.

Ohio University, Athens, Ohio, has just put

into service its $15,000 electric light and power

plant. The boiler plant vras previously in-

stalled in connection veith the central heating

system, and the above sum covered the cost of

other station equipment, underground cables

connecting the station with the various build-

ings, and the necessary transformers. The
total capacity of the plant is nearly 400 horse-

power.

The complete report of the proceedings of

the First National Conference on Universities

and Public Service has been printed, extend-

ing to 350 pages. Copies will be sent free to

trustees and other university officers, public

officials, editors and librarians. To others it

will be sent at cost of publication on appli-

cation to Edward A. Eitzpatrick, Box 380,

Madison, Wisconsin.

H. J. Patterson has resigned as president

of the Maryland College and Station, to take

effect July 1, 1915, recommending in his let-

ter of resignation th-^ abolishing of the office

of president and the substitution of an ad-

ministrative commission consisting of a di-

rector of college work, the director of the sta-

tion, and the director of extension work. This

plan is under consideration by the board of

trustees.

DISCUSSION AND COBBESFONDJENCE

FRATERNITIES AND SCHOLARSHIP

The communication on " Fraternities and
Scholarship " published in a recent number of

Science^ touches a problem of decided inter-

est—the relation of fraternities to the welfare

of our higher institutions of learning—and

one vfhich has received much attention during

the past few years, particularly in the univer-

1 Science, October 16, p. 542.

sities and colleges of the south and west. The
treatment of the question by the writer who
happens to be the assistant dean for men in

the University of Illinois, although presented

in a very " readable " form, leaves much to be

desired however from even an elementary sta-

tistical standpoint, and the reader may well

hesitate as to the conclusions to be drawn from
the data presented, beyond the idea that fra-

ternities may be taught to appreciate the high

grades which are assumed to represent

scholarship. Perhaps the demonstration of a

proposition of this nature is sufficient, for the

opportunity to thus influence men separated

into groups competing with one another, goes

far toward justifying the existence of such

groups even though they may have certain

shortcomings.

While among all men students (2,600) there

is an increase in the average grade from 81.1

per cent.2 for the first semester of 1909-10 to

82.3 per cent, for the second semester of 1913-

14 and among fraternity men (700) from
78.7 per cent, to 81.9 per cent, for the same
period, the actual increase during the five

years is less, inasmuch as average second

semester grades are in every case higher than

first semester grades of the same college year,

a result undoubtedly due to the elimination

of the poorer students at the end of the first

semester. Therefore similar semesters should

be compared and the gain is from 81.4 per

cent, to 82.3 per cent, for all men students

—

relatively 1.11 per cent.—and from 79.7 per

cent, to 81.7 per cent, for fraternities—rela-

tively 2.51 per cent.

This is really a small increase to result

from a five-year propaganda and when taken

into consideration with other factors which

may have been instrumental in bringing about

the result, one might wonder as to whether

the smoke denoted a fire. The plotting of

graphs with relatively long ordinates often

conveys a misleading impression.

For the second semester of 1910-11 to the

second semester of 1913—14 there is practically

no gain for the average grade of all students

while fraternity students exhibit a gain ap-

2 Approximations from tbe published chart.
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proximating 1.7 per cent, relatively. Conse-

quently the non-fraternity graph—which un-

fortunately was not published—^must have

tended downward. The interpretation of this

result seems not to have been considered in

the paper and if we accept the interpretation

of the data as a whole as due to the greater

interest by fraternities in grades, the down-

ward movement of the plotted line is un-

doubtedly due to the transfer of men to the

one group at the expense of the other group.

Thus one might well regret that there were

not subdivisions Alpha, Beta, Gamma, etc.,

in the non-fraternity group in order to see if

the competition engendered would not raise

the average grade of all, instead of permitting

one to draw on the other for resources.

The statement is made that

in. 1909 the chapters were widely scattered up
and down the scale, and in 1914 they are closely

grouped around the fraternity average. This fact

means undoubtedly that during the interval be-

tween these years the fraternities have intensified

their attention to scholarship.

Such an opinion evidently based on the

range between chapters with the maximum
and minimum grades, which happens to be

smaller in 1914, is of course no criterion of
" scatter " as ordinary inspection should have

•demonstrated. Computing the coefficient of

variation based on chapter units, it may be

found that this has a value in 1909 of 2.44 =fc

.99 per cent, and in 1914 a value of 2.02 ± .95

per cent., a negligible difference.

It would have been of considerable inter-

est to have presented data for a discussion of

the possible effect the increased interest by
students in their marks might have had on
grading by the faculty although the latter will

deny it and even charge that such a sugges-

tion is heresy. Nevertheless it is not at all

impossible that the average gain of 1.11 per

cent, for all students is connected with a

factor of this nature, however unconsciously

the result may have been brought about.

The whole question as to the value of grades

as a criterion for scholarship and efficiency in

our higher institutions of learning, partic-

ularly where based on frequent examinations

throughout the semester, is still an open one,

although several interesting papers bearing on

the subject have been published. While the

individual who would normally " loaf " is thus

compelled to retain bookish facts temporarily,

there are others in which a distaste for a sub-

ject results from such methods. It is evident

however that until the grade of instruction in

our secondary schools is brought to a much
higher standard, we are not in a position to

adopt the plan of the German universities

and require a single examination period as a

preliminary to the conferring of the degree.

The publication of data relative to efficiency

in college instruction is to be commended, but

the interpretation of the facts will often pre-

sent many difficulties. The methods of cor-

relation are adapted to solving numerous
problems in pedagogy, and it is to be hoped

that not only from the University of Illinois

but also from a large number of other insti-

tutions may data be presented with a clear

mathematical treatment.

L. B. Walton
Kenyon College,

Gambier, 0.

sentiment versus education

Foe many years our principals, in secondary

schools, have been dinning into the ears of the

teachers the order to teach, not to " hear reci-

tations." The same bureaucrats have urged

the teachers to help the dull ones, letting the

bright ones find their own way. It has re-

sulted that by the time the teacher has gone

through the five formal steps the bright stu-

dents know enough to make a passable recita-

tion the next day, at least if the teacher proves

as " helpful " as the custom of the school re-

quires. The dull ones know that the matter

will be gone over and over again and they

see no necessity to study. The teacher has

displaced the text-book.

Our pupils do not secure the power to get

the meaning of any passage more complex

than what we find in the daily paper or

popular novel. This is partly due to the fact

that the teacher is ordered to use "simple

language, the language of all great writers."
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We have to define efficiency by " work out

divided by work in." The teacher has also

replaced the dictionary.

Our school work in what is called, from

custom, reading seems to consist in reciting

some " pieces," very ultra-modem, calling for

Bome acting and a little thought. Later the

pupils are required to learn what some critic

has said about the great works, with perhaps

extracts from the professor's doctorate thesis.

It is then certain that the pupil will not read

any of the books which he has heard called

classics.

A teacher found that his pupils could not

get what was in the book. They said :
" Why

do the books not present the matter as you

do ? " He wrote the book ; he reported that

the reviewers said that it was about as dry a

book as they had ever seen.

John N. James
Indiana, Pa.

the cotton worm moth

I WAS interested in Professor Fernald's note

on the cotton worm moth in your issue of

November 27. Professor Pernald reports that

few of these moths were taken in Massachu-

setts in 1912. Now in 1912 we had a great

flight of them here, the only invasion on a

large scale that I have heard of in this locality.

They were here by the tens of thousands,

literally covering the ground for a space of

100 square feet or so under some of the street

lights.

The moths arrived on the night of October

10; the night watchman in the village told

me they came in all at once at about 3 a.m.

and flew for a time in such swarms round the

electric lights " that you couldn't see the lights

for the moths." They were reported in large

numbers in at least one other village near

here; and my father who was then living in

London, Ontario, wrote me that there had

been an invasion there which arrived two or

three days earlier than ours here, but which

must have been on the same large scale as to

numbers.

It would be interesting to know whether

these were parts of the same front, or separate

swarms moving independently.

In 1913 I saw none here, but during the

past autumn there were a few specimens,

though I have no record of the date of their

appearance. A. P. Saunders
Clinton, N. T.

meteorological observations in germany

A LETTER dated Berlin, JSTovember 30, 1914,

from Professor Dr. Gustav Hellmann, director

of the Eoyal Prussian Meteorological Insti-

tute in Berlin, advises us that the usual reg-

ular observations are being maintained with-

out interruption throughout the German Em-
pire. So far as the internal weather forecasts

for Germany are dependent upon cable reports

from foreign countries they are made with

difficulty ; all such reports are at present inter-

rupted, even those from Iceland, since the

latter come over a Danish cable that lands at

Aberdeen where they are suppressed and are

not permitted to reach even Copenhagen. The

regular, though belated arrival of the Meteoro-

logische Zeitschrift, together with other scien-

tific publications show that the German scien-

tific world is far from suspending its existence

during its present struggle.

0. Abbe, Jr.

SCIENTIFIC BOOKS

An Account of the Mammals and Birds of the

Lower Colorado Valley, with Especial Refer-

ence to the Distributional Problems Pre-

sented. By Joseph Grinnell. University

of California Publications in Zoology, Vol.

12, No. 4, pp. 51-294, Pis. 3-13, 9 text

figures, March 20, 1914.

The report before us gives the results of an

expedition undertaken in the spring of 1910

by the California Museum of Vertebrate

Zoology. Since the founding of this mu-

seum by Miss Annie M. Alexander, in

1908, Grinnell and his staff have spent much
of their time in the field, accumulating

extensive series of specimens, representing the

fauna of California and adjacent states, and
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of the coast region as far north as Alaska.

This valuable material has been collected

largely with a view to the study of geographic

variation. Throughout that time, and indeed

for a much longer period, the author of the

present report has been active in describing

and subdividing species of Pacific Coast birds

and mammals.

A considerable proportion of the vertebrates

of this region are represented in different

parts of their range by different local races,

for which the term " subspecies " has gained

general acceptance. Indeed, the process of

" splitting " in these groups has been carried

to such lengths that a large majority of the

birds and about three fourths of the mammals
listed in the paper here considered are desig-

nated by trinomials. Outside of taxonomic

circles the feeling is sometimes expressed that

these trinomials stand for more or less ficti-

tious entities, the product of minds in which

the passion for detecting differences has al-

most reached the stage of paranoia. In quite

a different spirit is Bateson's recent advice

to the systematists to " subdivide their mate-

rial into as many species as they can induce

any responsible society or journal to publish,"

since " the collective species is a mere abstrac-

tion, convenient indeed for librarians and

beginners, but an insidious misrepresentation

of natural truth." ^ Whether these ultimate

subdivisions are termed species or subspecies

is, of course, a matter of secondary importance.

The main thing is that they should be de-

scribed and named.

It is probably no mere accident that several

of the leading exponents of the " isolation

"

theory of specific differentiation have done

much of their field work on the Pacific Coast

of North America. Here the subdivision of

the earth's surface by means of natural barriers

is carried to an extreme probably not else-

where found within the limits of the United

States. It is true that in many cases the areas

thus marked off differ very greatly in their

climatic conditions, as witness the abrupt

change which we encounter in crossing the

1 Bateson, '
' Problems of Genetics, '

' Yale Uni-

versity Press, 1913.

mountains from the Mojave Desert to the

orange belt of southern California. Any
specific differences which are met with on the

opposite sides of such a barrier might be

attributed to environmental differences acting

directly or indirectly. Such cases do not, of

course, prove anything as to the efficacy of

isolation per se in giving rise to divergent

descent lines.

In the lower Colorado River, however, Grin-

nell finds what he regards as a critical in-

stance. Here is a river, bordered on each side

by a vast expanse of desert, uniform in its

character for great distances, whether to the

right or left. Considered as a physical envi-

ronment, the California side of the river is

identical with the Arizona side. Tet of the 23

species of rodents collected in the valley of

the Colorado by the museum expedition of

1910 Grinnell and his party found 8 which

were absolutely restricted to one or the other

side of the river. These last were all strictly

desert-dwelling forms which probably never

visit the water's edge. On the other hand,

the inhabitants of the lower reaches of the

river bottom were found to be in every in-

stance common to the two banks.

The case upon which the greatest stress is

laid is that of two species of ground-squirrel,

belonging to the genus Ammospermophilus.

Twenty-four specimens of A. harrisi harrisi

were captured at scattered points on the Ari-

zona side of the river, while seventeen speci-

mens of the closely related A. leucurus leucurus

were taken on the California side, the two

occupying the same " ecologic niche " in their

respective territories. In no case was a single

individual found on the " wrong " side of the

river. These two species were seen at points

only about 850 feet apart in a direct line.

Commenting on this case, Grinnell remarks:

The sharp separation of the ranges of [such]

nearly related vertebrates by a barrier of such

narrow width is, to the best of the writer's

knowledge, not known elsewhere in North Amer-

ica.

The author makes the assumption common

to both Lamarckiaiis and Natural Selectionists

that morphological differences must, in some
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way, result from environmental differences.

But, in this instance, " the climatic features

(zonal and faunal, as well as associational)

are identical on the two sides of the river."

Therefore, it is "reasonable to presuppose

separate and rather remote centers of differ-

entiation, and convergent dispersal through

time and space which brought the resulting

types to the verge of the river, beyond which

they were unable to spread." It is needless to

point out that hypotheses exist, e. g., that of

" mutation," which do not invoke the aid of

environmental differences to account for all

specific change. According to such a view, the

" remote centers of differentiation " could be

dispensed with.

If, as Grinnell believes, the two sets of

animals " have undoubtedly descended from

ancestral lines, which have invaded the terri-

tory from the two opposite directions," already

specifically distinct, we can not see the force

of the conclusion that " adequate ground

is afforded for the belief that intervention of

barriers is a prime factor in the differentiation

of species." All the evidence shows in this

case is that the barrier has kept these species

apart. It may have had nothing to do with

their differentiation as species. Indeed, in the

absence of experimental evidence, we can not

even affirm with certainty that any physical

barrier has been necessary for the continued

maintenance of their specific distinctness. It

is not impossible that a high degree of sterility

would be found to exist between the California

and the Arizona species. Nevertheless, the

facts, as described, are of great interest. Fur-

ther expeditions should be sent into the valley

of the Colorado for the express purpose of test-

ing some of these important questions. And
the work should be done before nature's orig-

inal scheme of distribution has become hope-

lessly muddled through man's agency.

Grinnell recognizes " three distinct orders

of distributional behavior as regards terrestrial

vertebrates." First,

every animal is believed to be limited in distribu-

tion eonally by greater or less degree of tempera-

ture, more particularly by that of the reproduc-

tive season. . . . When a number of animals (al-

ways in company with many plants similarly re-

stricted) approximately agree in such limitation,

they are said to occupy the same life-zone.

Throughout this and many other papers by
the same author the " life-zone " conception

plays a prominent role. The zones recognized

by C. Hart Merriam are adopted by Grinnell,

and their existence accepted as a fundamental

datum, without the necessity of their being

justified to the reader. The author believes,

following Merriam, that the position and ex-

tent of these " zones " is determined by tem-

perature conditions. Yet it is obvious that,

throughout considerable portions of the con-

tinent, the details of temperature distribution

are not known with any approach to precision.

Thus, the actual criterion which the field

zoologist falls back upon in any given case is

the character of the fauna and flora which he

finds associated together. The presence of

certain species shows him that he chances to

be in this or that " life-zone." It is assumed,

though apparently seldom verified, that wher-

ever these particular species occur in conjunc-

tion, the temperature conditions are in some

essential respect similar.

It would seem a priori that in traveling

along a uniform gradient from a region of

higher to one of lower average temperature,

or vice-versa, one would continually pass into

and out of the ranges of species which found

their limits of physiological adaptability at

different points along the line. One would

scarcely expect to encounter critical points,

where the fauna and flora as a whole, or at

least the most characteristic members of it,

were suddenly replaced by a quite different

assemblage. Yet this is the essence of the

" life-zone " conception.

It would be foolhardy, indeed, for a zoologist

of limited field experience to criticize this con-

ception. It is doubtless based upon extensive

and accurate observations and represents real

facts. But unfortunately they are, in a high

degree, facts which, by their very nature, are

scarcely communicable to most biologists. Be-

fore the life-zone conception can be of much
service to the average student of evolutionary

problems it will have to be expressed in terms
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wliieli he is able to comprehend without ma-
king extended explorations, under the personal

escort of one of the initiated. Until then, such

expressions as " Upper Sonoran," " Transi-

tion " and the like will be to him mere empty
names, or at best, they will recall to his mind
certain colored areas, on a map of North

America, the boundaries of which seem to have

been chosen quite arbitrarily.

The second type of " distributional be-

havior " recognized by Grinnell is that which

he terms "faunal." The various life-zones

are each subdivided into a number of " faunal

areas " (or, more simply, " faunas "), " on the

causative basis of relative uniformity in humid-

ity." We must, at the outset, question the

wisdom of appropriating the word " fauna " for

use in such a restricted and technical sense,

particularly since quite a variety of meanings

have already been attached to it by previous

writers.

Grinnell regards it as "probable that every

species is affected by both orders of geographic

control" (i. e., temperature and humidity),

though believing the influence of temperature

to be the greater of the two. While this belief

in the role played by humidity does not appear

to be based, in any single case, upon exact

observational data, it would surely be unrea-

sonable to throw it out of consideration on

that account. One does not require an accu-

rate hygrometer to sense the difference in

humidity between the atmosphere of the red-

wood district of northwestern California and

that of the Mojave Desert. We can not help

wondering, however, whether sufficient care

has been taken to disentangle the effects of

atmospheric humidity from those of rainfall

and soil humidity. Regions of high atmos-

pheric humidity may be regions of high rain-

fall as well, but the reverse is not infrequently

true, as witness the coast of southern Cali-

fornia. It is a matter of common knowledge

that vegetation is far more affected by the

though the latter is also an important factor.^

moisture of the soil than by that of the air,

2 Transeau {American Naturalist, December,

1905) contends that the controlling influence for

plants is the ratio of rainfall to evaporation.

Since the distribution of animals is so largely

conditioned by that of plants, the indirect

effects of rainfall and soil humidity upon the

fauna of a region are beyond doubt. With
rodents and other burrowing animals it seems

not unlikely that the effects are much more

direct.

The third " category of distributional con-

trol " recognized by Grinnell is that which he

terms " associational." By " associations " he

means " tracts of relatively uniform environ-

mental condition, including their inanimate

as well as living elements." They are, of

course, subdivisions of a "fauna," just as

" faunas " are subdivisions of a " life-zone."

The " association " proper to a species repre-

sents its habitat, in the narrower sense, as

distinguished from its geographical range. It

is here that we find the most conspicuous

correlation of the " so-called adaptive struc-

tures of animals . . . with certain mechanical

or physical features of their environment."

The associations considered in the present

report are all (except one) named for some

characteristic plant, and, in fact, the term

itself is borrowed from the botanists, by whom
this conception was first developed. Ten of

these associations are distinguished in the

lower Colorado Valley traversed by the expe-

dition under consideration. This whole region,

however, belongs to the " Colorado Desert

Fauna " and to the " Lower Sonoran Life-

Zone."

The report contains a considerable fund of

valuable ecological detail, palpably based upon

careful observation, and in a large degree co-

ordinated, so as to lead to conclusions, or at

least to definitely formulated problems. In

this last respect it stands in gratifying con-

trast to the recent output of some of the pro-

fessed exponents of the science of ecology. A
highly interesting special instance is Grinnell's

discussion of associational restriction, as illus-

trated by the various species of pocket-mice

(Perognathus). Here a truly quantitative

mode of treatment has been resorted to, and

very instructive results reached, despite the

comparatively small number of individuals.
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If notliing more, they point out a promising

method of detecting and measuring associa-

tional preferences among animals wliicli may
be readily trapped.

The evolutionary theories of Darwin and

Wallace were largely founded upon personal

observations of geographical distribution. The

modern student of genetics, on the contrary,

carries on his studies for the most part in the

laboratory and the breeding pen. It is signif-

icant, therefore, that Bateson,^ perhaps the

foremost living Mendelian, devotes a consider-

able portion of a recent volume to the prob-

lems of geographic variation. And one can

hardly read that volume attentively without

being convinced that the field naturalist holds

the key to some of the most important secrets

of nature. It is not improbable, therefore, that

works of the sort here reviewed will come to

receive more serious consideration from those

who are concerned primarily with the problems

of organic evolution.

Feancis B. Sumner
ScBipps Institution por

BlOLOeiCAL Eeseaech,

La Jolla, Calif.

Chemical Technology and Analysis of Oils,

Fats and Waxes. By Dr. J. Lewkowitsoh.

Edited by George H. Warburton. Vol. II.

1914. Pp. 994. $6.50.

The first volume of this work appeared in

this country while the author lay dead. While

the death of an eminent chemist is always

to be regretted, in this case there was an addi-

tional reason for regret—the delay, or worse

yet, the possible non-appearance of the re-

mainder of the treatise. The delay has been

so slight as not to be noticed and the editorial

work has been most satisfactorily performed by

Mr. Warburton, who for seventeen years was

associated with Dr. Lewkowitsch in his analyt-

ical practise.

This volume has been increased in size by

thirteen per cent.; important additions have

been made in the articles on linseed, tung,

soy bean, cocoanut oils and candelilla wax, as

3 Op. cit.

well as minor additions to other portions to

bring them thoroughly up to date.

The work may fairly be described as monu-
mental; nothing would seem to have escaped

attention. Even the toxicity of the different

chlorides with two atoms of carbon has been

given, as having a bearing on their technolog-

ical uses.

Notwithstanding the very full table of con-

tents, the reviewer misses, and must wait a

year perhaps for, an index which it would

seem advisable to include in each volume.

Similarly the reviewer is inclined to question

the advisability of including the large amount

of statistical matter about the commercial

side. That, it would seem, might well form

the subject of a single volume, like the

author's "Laboratory Guide to the Fat and

Oil Industry " and be revised and brought up

to date more frequently. If the work con-

tinues to grow as it has in the past, it would

seem worth while to consider its publication

by some society, as its compeer "Beilstein"

has been taken over by the German Chemical

Society. A. H. Gill

SPECIAL ASTICLES

THE NITROGEN NUTRITION OP GREEN PLANTS

It is the teaching of botanists that green

plants obtain their nitrogen chiefly in the form

of nitrates, though ammonium salts may be

utilized to some extent by certain plants at

least. Exceptions to this general rule are

those plants provided with root-tubercles (and

bog plants and others which have mycorrhiza?).

These plants obtain their nitrogen in the form

of organic compounds made for them by the

bacteria growing in the tubercles.

That nitrogen circulates throughout the

structures of plants in organic combination

is certain. There does not appear to be any

reason why similar compounds which are solu-

ble and diffusible (amino acids?) should not

be taken up through the roots of plants and

utilized as such. It appears to the writer that

this must very probably be the case. Argu-

ments in favor of this view are:

1. The nitrogen nutrition of the leguminous
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plants and others with root-tubercles is of this

character.

2. The close symbiosis between " Azoto-

bacter " and similar nitrc^en-absorbing bac-

teria and many species of algse is well known.

3. The increased production of timothy and

other grasses when sown along with clover,

not merely following, has been demonstrated.

4. The vigorous growth of plants in soils

very rich in organic matter. Such material

inhibits the growth of the nitrous-nitric bac-

teria when grown in culture, and may do so in

soil, so that nitrates may not account for this

vigorous growth.

5. As a general rule the most fertile soils

contain the most bacteria.

6. The doctrine that nitrates furnish the

nitrogen to plants was established before the

activities of bacteria in the soil were suspected

and should be re-investigated under conditions

absolutely controlled as to sterility. It is

probably true in large part, but may not be the

exclusive method.

It would seem that one of the chief func-

tions of bacteria in the soil is to prepare solu-

ble organic compounds of nitrogen for the use

of green plants. It does not appear to be

really necessary that organic nitrogen com-

pounds decomposing in the soil must be " am-

monified," " nitrited " and " nitrated," as is

now generally held since Winogradsky demon-

strated the activities of bacteria in these lines

to account for the presence of nitrates in the

soil.

Experiments have been made by various ob-

servers in growing seedling plants of different

kinds in water culture with one, or in some

cases, several of the amino acids as sources of

nitrogen. Most of these experiments have

been disappointing. Plant proteins are nox

so different from animal proteins, nor plant

protoplasm (apart from the chlorophyl-

containing portions) from animal proto-

plasm as to lead one to suppose that it could

be built up from one or two amino acids

any niore than animal protoplasm can. The
writer is strongly convinced from investigations

on this subject for several years that it should

be thoroughly investigated. It will require

careful experimentation and possibly rather

large funds to provide the amounts of amino
acids that would probably be needed, but might

result in a decided change in current ideas of

soil fertility and in the use of nitrogen

fertilizers.

Chas. B. Moerey
Ohio State University

TSE PEILADELPSIA MEETING OF TEE
AMERICAN ASSOCIATION FOS TEE

ADVANCEMENT OF SCIENCE

The sixty-sixth meeting of the American
Association for the Advancement of Science

and of the affiliated national scientific societies

was held in Philadelphia, December 28, 1914,

to January 2, 1915. Houston Hall at the Uni-

versity of Pennsylvania was the headquarters

and most of the meetings of the sections and

afliHated societies were held in the various

buildings of the university.

The registered number of members in at-

tendance was one of the largest in the history

of the association, being 1,086. The number

for the affiliated societies could not be definitely

ascertained. A number of institutions sent

delegates to the meeting and ten foreign asso-

ciates were elected for the meeting. The fol-

lowing affiliated societies met during the week

:

American Physical Society.

The Geological Society of America.

Paleontological Society of America.

American Alpine Club.

American Society of Zoologists.

American Society of Naturalists.

American Association of Entomologists.

Entomological Society of America.

Botanical Society of America.

American Phytopathological Society.

Society for Horticultural Science.

SuUivant Moss Society.

American Microscopical Society.

American Pern Society.

American Anthropological Association.

American Folk-Lore Society.

American Psychological Association.

Southern Society for Philosophy and Psychol-

ogy.

Society of American Bacteriologists.

American Federation of Teachers of the Mathe-

matical and the Natural Sciences.
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Ameriean Nature Study Society.

School Garden Association of America.

Society of Sigma Xi.

The formal opening of the association took

place on Monday evening at the first general

session when the meeting was called to order

by the retiring president. Dr. Edmund B.

Wilson. Dr. Wilson introduced the president

of the meeting, Dr. Charles W. Eliot. After

the welcoming address and the reply by the

president, the retiring president delivered the

annual address, on " Some Aspects of Prog-

ress of Modern Zoology." This meeting was

followed by a reception to the members of the

association and affiliated societies by Provost

and Mrs. Smith in the university museum.

Two public lectures complimentary to the

citizens of Philadelphia and vicinity were

given during the week. The first was by Dr.

Dayton C. Miller on " The Science of Musical

Sounds," on Tuesday evening in the Asbury

M. E. Church; the second lecture was by Dr.

William H. Nichols on " The War and the

Chemical Industry," on Wednesday at the

same place. Both of these lectures were well

attended.

The sections and affiliated societies held

their meetings morning and afternoon during

the week and many important papers were

read.

Numerous smokers and dinners were held

by the various societies. The University of

Pennsylvania very generously furnished lunch-

eon each day in the gymnasium for all of those

in attendance.

The vice-presidential addresses given before

the sections were as follows:

Section A: " Tlie Object of Astronomical and

Mathematical Kesearehj '
' by Frank Schlesinger.

Section B :
" Eeeent Evidence for the Existence

of the Nucleus Atom," by A. D. Cole.

Section C :
" Theories of Fermentation, " by C.

L. Alsburg.

Section D: "Safety Engineering," by O. P.

Hood.

Section E :
" The Relief of our Pacific Coast, '

'

by J. S. Diller.

Section F :
" The Research Work of the Tortu-

gas Laboratory of the Carnegie Institution of

Washington," by Alfred G. Mayer.

Section G :
" The Economic Trend of Botany, '

'

by Henry C. Cowles.

Section H: "The Function and Test of Defi-

nition in Psychology," by Walter B. Pillsbury.

Section I :
" The Social and Economic Value of

Technological Museums," by Judson G. Wall.

Section K: "The Classification of Nervous Re-

actions," by Theodore Hough.

Section L :
" The American Rural Schools, '

' by

P. P. Claxton.

Section M :
" The Place of Research and of

Publicity in the Forthcoming Country-Life De-

velopment," by L. H. Bailey.

The most important actions of the council

were as follows

:

The election of 256 members and 620 fellows.

The committee on policy recommended the

following resohitions, which were adopted by

the council.

Hesolved, That the Committee on Policy shall

consist of the president, the permanent secretary

and nine other members, three to be elected an-

nually. Non-attendance at the meetings for one

year to constitute resignation from the com

mittee.

Second. The following committee was elected

to serve for one year: Messrs. A. A. Noyes, R. S,

Woodward and J. McKeen Cattell; to serve for

two years, Messrs. D. T. McDougal, W. J

Humphreys and E. L. Nichols; to serve for three

s. H. L. Fairchild and E. C. Picker

Third. Dr. Stewart Paton was elected to fill the

vacancy on the committee caused by the death of

Dr. C. S. Minot.

Fourth. Dr. Edward S. Morse and Dr. T. C.

Mendenhall were made life members of the as-

sociation under the terms of the Jane M. Smith

Fund.

Fifth. Herbert A. Gill was appointed as official

auditor for the association.

Sixth. That all committees of the association

which have not reported for two years be discon-

tinued.

Seventh. The nomination by the sectional com-

mittee of Section I of Mr. Elmer E. Rittenhouse

as a fellow and vice-president of that section was

approved.

Eighth. The nomination by the sectional com-

mittee of Section D of Dr. Frederick W. Taylor

as vice-president of that section was approved.

Ninth. There was voted an appropriation of
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$1,800 for the salary and expenses of tlie associate

secretary for the Pacific Coast Division for the

coming year and $400 for use in an eifort to in-

crease the membership and any sum received from

entrance fees in excess of $400 to be devoted to

the same purpose.

Professor Pickering gave a resume of the

work of the committee on expert evidence and

a report of progress on the vcork of the com-

mittee of one hundred on scientific research.

The following names were added to the

Pacific Coast Committee

:

Professor Henry Landes, University of Wash-
ington; President Enoch A. Bryan, State College

of Washington; President M. A. Brannon, Uni-

versity of Idaho; Professor Maxwell Adams, Uni-

versity of Nevada; Professor Joseph F. Merrill,

director of the School of Mines, University of

Utah.

The following resolution from Section K
was referred to the committee on policy:

Sesolved, That this association establish a stand-

ing committee of five members to be known .as

the "Committee on the Protection of Scientific

Eesearch, '
' that this committee from time to time

prepare and publish in the name of the associa-

tion such statements and resolutions as it may
consider necessary in tlie education of the public

concerning the value of animal experimentation

in the advancing of the medical and biological

sciences.

The two following resolutions were adopted.

Besolved, That there be authorized a finance

committee of three of which the treasurer shall be

a member and chairman.

Besolved, That a committee of seven be ap-

pointed on the administration of the income of the

research funds of the association, the committee

to be the five chairmen of the subcommittees al-

ready formed by the committee of one hundred

on scientific research, namely, Messrs. E. C.

Pickering, G. E. Cross, E. W. Brown, T. W. Rich-

ards and E. L. Nichols, and in addition Messrs.

E. G. Conklin and E. A. Harper.

Messrs. H. C. Cowles, Henry B. Ward and
Dr. Stewart Paton were elected members of

the council for three years.

A minute in memory of Charles Sedgwick

Minot presented by Mr. J. McKeen Cattell

was adopted by a rising vote.

The council at its final meeting passed reso-

lutions extending thanks to Provost Smith, of

the University of Pennsylvania, and to all the

organizations and institutions who did so much
for the comfort and entertainment of the

members of the association.

At the meeting of the general committee,

the following oflicere were elected:

Fresident: W. W. Campbell, University of Cali-

fornia.

Vice-presidents

:

Section A: A. O. Leuschner, University of Cali-

fornia.

Section B : Frederick Slate, University of Cali-

fornia.

Section C: W. McPherson, Ohio State Univer-

sity.

Section D : Bion J. Arnold, Chicago.

Section E: C. S. Prosser, Ohio State Univer-

sity.

Section F: V. L. Kellogg, Stanford University.

Section G: W. A. Setchell, University of Cali-

fornia.

Section H: G. M. Stratton, University of Cali-

fornia.

Section I : Geo. F. Kunz, New York.

Section K : F. P. Gay, University of California.

Section L: E. P. Cubberley, Stanford Univer-

sity.

Section M: Eugene Davenport, University of

Illinois.

General Secretary : Henry Skinner, Philadelphia.

Secretary of Council: W. E. Henderson, Ohio

State University.

C.-E. A. Winslow was elected secretary of

Section K, to fill an unexpired term of two

years.

Dr. L. O. Howard was again reelected per-

manent secretary for a term of five years.

The committee voted to hold the summer

meeting at San Francisco, August 2 to Y, and

the next winter meeting at Columbus, Ohio,

from December 27, 1915, to January 1, 1916.

A convocation week meeting in which all

scientific societies are invited to join is recom-

mended for New York City in 1916-17, and a

meeting in 1917-18 to be held in Toronto or

Pittsburgh.

E. L. WORSHAM,
General Secretary
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BECENT EVIDENCE FOB THE EXISTENCE
OF THE NUCLEUS ATOM^

The great French scientist Poincare,

just before his death two years ago, de-

scribed an atom before the French Physical

Society in these words:

Eaoli atom is like a kind of solar system

where the small negative electrons play the rSle

of planets revolving around the great positive cen-

tral electron which takes the place of our sun. . . .

Besides these captive electrons there are others

which are free and subject to the ordinary kinetic

laws of gases. The second class are like the com-

ets which circulate from one stellar system to

another, establishing thus an exchange of energy

between distant systems.

Such an atom is a world in itself and

strangely different from the kind we

learned about in our text-books twenty

years ago. One of the much used chem-

istries of that day put it in this way:

An.atom is the smallest portion of matter that

can exist; it is incompressible, indivisible and in

itself unchangeable.

How has this great change of view come

about? How has the indivisible unit

evolved into the complex microcosm we

now imagine? Time would fail us to trace

all the steps of the way; we will attempt

only to bring out some of the considerations

which have in the past three years led many
of our foremost thinkers to believe in that

particular type of atom which we may call

the nucleus atom. This type is similar to

that which Poincare pictured except that

the central body is much smaller—^very

1 Address of the vice-president and chairman of

Section B, Physics, of the American Association

for the Advancement of Science, at Philadelphia,

December 29, 1914.
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small indeed as compared with even the

minute electrons which circulate about it.

We will recall first several of the dis-

coveries which have forced us to abandon

the idea of an indivisible atom. The funda-

mental one was Sir Joseph Thomson's dis-

covery of the electron. In studying the

nature of the cathode rays he found that

they consisted of extraordinarily minute

particles all exactly alike, whatever the

nature of the gas within the tube might be.

In a series of brilliant experimental studies

he was able to show that the mass of one of

these electrons was only one eighteen hun-

dredth that of the lightest known atom.

Then came Zeeman's discovery^ that the

separate lines of many spectra are broken

up into two or more lines by the action of

strong magnetic fields. The study of this

effect made it quite certain that light radia-

tion is caused by the rapid vibration of

electrons in the luminous body. Therefore

electrons must be present in very many
kinds of matter—probably in all. The elec-

trons were early proved to carry a negative

charge of electricity. Soon they revealed

their presence in a great variety of ways

and assisted in the explanation of widely

different phenomena. But the correspond-

ing positive constituent of matter proved

singularly elusive although most diligently

sought for, and it is only very recently that

we seem to have traced it to its hiding-place.

Different views regarding the nature of

this positive constituent have led to much

diversity of opinion regarding the structure

of atoms. One of the most successful of

these theories is that proposed by Sir

Joseph Thomson in 1904.^ He supposed a

relatively large positive mass to exist

—

nearly as large as the atom—with the mi-

nute negative electrons distributed through

it in such a way as to make the system a

stable one. For easy mathematical treat-

ment he assumed the electrons at equal

distances apart in a series of concentric

circular rings. To secure stability and

illustrate certain atomic properties he

supposed these rings to be in rotation.

Thomson discussed many such configura-

tions and satisfactorily explained many
facts regarding the valency, the position in

the periodic system, the electropositive or

electronegative character and other chem-

ical properties of different substances.

A modification of Thomson's atom was
proposed by H. A. Wilson in 1911.* He
supposes each negative electron to be situ-

ated at the center of a positive sphere of

sufficient size to neutralize it electrically,

and the atom to be made up of a group of

such units, the total number being propor-

tional to the atomic weight. In other

words, Thomson's one relatively large posi-

tive mass is divided up into equal parts,

each one containing a single negative elec-

tron. The mathematical development of

this idea led to the result that the hydrogen

atom contains eight such units. The gold

atom would therefore contain about six-

teen hundred of them.

In the Thomson and the Wilson atoms,

the positive portion is diffused throughout

nearly the whole volume of the atom, a

region about one hundred millionth of a

centimeter in diameter. This type of

structure has accounted for many atomic

properties but has not been very successful

in explaining the position of the lines in

light spectra caused by vibrations in the

atom.

I wish to direct your attention to-day

more particularly to a type of atom in

which the positive charge—equal as before

to the sum of the charges of the negative

electrons—is highly concentrated at the

center of volume of the atom, occupying

only an exceedingly small part of the

volume. Nagaoka'* had discussed the sta-

bility of such an atom in 1904. Sir Ernest
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Eutherford revived it in 1911 to explain

phenomena observed by Geiger and Mars-

den,^ and achieved a striking success. The
facts observed were these; when a-rays

were allowed to pass through thin sheets of

metal, a small proportion of them were ob-

served to be deflected through very large

angles. Eutherford' made a theoretical

examination of the results of a single en-

counter between an a-particle and an atom

of the concentrated-nucleus type, and cal-

culated the proportion of the a-partieles

which would be deflected through various

angles by such encounters. Geiger^ then

made a new experimental study of the

scattering produced by gold foil and found
a very satisfactory verification of Euther-

ford 's formula. From the amount of scat-

tering at various angles, the value of the

nucleus charge was also calculated. For
gold it came out about 100 e. The general

conclusion was reached that the nucleus

charge is about one half the atomic weight

times the charge of an electron. But
Barkla" had earlier reached the same value

for the sum of the electron charges—which
in a neutral atom should equal the nucleus

charge—by observations on X-rays and the

use of a theory developed by J. J. Thom-
son. According to these views atoms con-

tain only about one sixteenth as many elec-

trons as they do on the theory of H. A.

Wilson.

On the assumption that large angles of

deflection are sometimes due to single en-

counters with an atom, large forces must
be postulated to swing the a-partieles so

considerably from their paths, forces so

large as to require an approach to within an
exceedingly small distance from the nu-

cleus center. This distance was calculated

to be about 1/3,000 of the atom diameter.

If this is true, the nucleus can hardly have

a diameter exceeding 1/5,000 that of the

atom.

The view that an a-particle may turn
through a large angle as the result of a
single encounter was strikingly confirmed

in 1912 by some remarkable photographs

of the paths of a-particles through a gas,

taken by C. T. E. Wilson.^" I have here

a reproduction of one of these photographs
which shows two abrupt bends in the trail

of a particle, one of 10.5° and the other of

43°. This second bend would certainly

seem to be a case of "single scattering."

The astonishing conclusion regarding the

small size of the nucleus has been confirmed

by some recent experiments of Marsden^^
in passing a-radiation through a gas.

A theory had been worked out by Dar-

win that when a-radiation entered hydro-

gen, a few H atoms would acquire from
close encounters with the a-particles a

velocity 1.6 times that of the striking

a-particle, corresponding to a range four

times that of the radiation. Marsden's
experiments were undertaken to test this

theory. He passed a-rays into hydrogen and
observed the scintillations on a zinc sul-

phide screen placed at various distances.

The range of the a-particles was found to

be 20 cm., but a few scintillations were
found when the screen was as much as 90

cm. distant, due seemingly to the rapidly

moving H atoms in their recoil from colli-

sion with the heavier a-particles. This was
a striking confirmation of Darwin's theo-

retical calculations. Calculation by his

method showed that the centers of the

nuclei during collision were not over

1.7 X 10"^^ cm. apart. This then would
be the maximum value of the sum of their

radii. This is smaller even than the former
result and also smaller than the accepted

value of the diameter of an electron.

Thus the nucleus of the atom appears to

be extraordinarily minute, and this suggests

an explanation of the somewhat paradoxical

result, that practically all of the mass of
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the atom seems to reside in the nucleus.

For if the size is extremely small its elec-

tromagnetic mass would—from the formula

2/3 ^be relatively large. So its mass

might be 1,800 times that of the electron

(and J. J. Thomson's experiments suggest

that no positive carrier has a mass smaller

than that amount) provided its diameter

were only 1/1,800 that of the electron.

From such consideration Rutherford^*

thinks it probable that the nucleus of the

H atom is, in fact, the long-sought positive

electron.

Attention has been forcibly drawn to

the nucleus type of atom within the past

year and a half by the extraordinary suc-

cess it has had as interpreted by Bohr,

Darwin and Moseley, in accounting for

the exact position of lines in the spectra of

gases. Their work has also served to bring

into the limelight the earlier and perhaps

equally striking work of J. W. Nicholson.

In November, 1911, he published a paper^^

in which he assumed the existence of sev-

eral elements with atoms of very simple

and definite structure. One of these he

called nebulium. In the neutral condition

it was supposed to have a positive nucleus

with charge 4 e, and around it at equal

distances apart in a circular path, rotated

four electrons each with unit charge e.

It might, however, lose one electron, when
it would become positively charged, its

three electrons now taking up new positions

a third of a circumference apart. Simi-

larly he supposed that the atom might take

up more electrons, and have a negative

charge.

He discussed mathematically the vibra-

tory motions of such an atom and showed

what kind of a spectrum the radiation

would furnish. The theoretical analysis of

the spectrum of his imaginary element

nebulium showed that all the characteristic

nebula lines of the Great Nebula in Orion,

leaving out those due to hydrogen and
helium, could be attributed to the vibrations

of the nebulium atom, except two lines. On
the very day he read this paper in England

a German astronomer, M. "Wolf ,^* presented

a paper in Heidelberg which described the

discovery that different lines of this nebula

were due to radiation from different parts

of the nebula, and that these two lines

which Nicholson had found exceptional

were due to a radiating source different

from that of the other lines. Whereas al-

most all the lines were due to radiation

from the bright ring of the nebula, these

two lines were caused by radiation from
different parts of the nebula, that for one

of them coming from the dark central

space and for the other chiefly from the

outer edge of the ring. All other lines had
their maximum brightness in the bright

ring itself.

Another imaginary substance which

Nicholson named protofluorine, he suc-

ceeded in connecting in a similar way with

the spectrum of the sun's corona.^' This

atom he supposes to have—when neutral

—

a nucleus 5 e with 5 electrons in a circular

orbit about it. He analyzes its radiation on

the assumption that it gives forth radia-

tion energy in quanta, as Planck has sup-

posed. He anticipates Bohr in the empha-

sis he gives to the idea of constancy of

angular momentum in the rotating elec-

trons. His calculations on this protoflu-

orine atom account satisfactorily for the

existence of fourteen out of the twenty-two

lines of the corona spectrum, with an aver-

age difference of less than one part in a

thousand between observed and calculated

values. His calculations also show the

magnitude of the positive or negative

charge of the atoms originating the vari-

ous lines. He concludes that in these

primitive forms of matter—nebulte and



January 15, 1915] SCIENCE 77

solar corona—very simple types of atom

exist, much more simple doubtless and more

amenable to calculation than are the atoms

of most terrestrial substances. "While the

correspondence between his calculated

spectra and those observed at Lick Observa-

tory is not so close as is that between theory

and observed spectra in the recent work

of Bohr, it is important to observe that

most of these results are obtained by means

of established mechanical principles and

without the use of such questionable as-

sumptions as the brilliant young Dane

cheerfully and confidently makes.

And now let us consider briefly the work

of Bohr. This is set forth in four papers'"

published in the Philosophical Magazine

between July of last year and March of the

present year. He starts with the Euther-

ford atom, i. e., a minute positive nucleus

with its system of electrons revolving about

it, the mass of the atom resident chiefly in

the nucleus and the number of electrons

approximately equal to half the atomic

weight. He admits the difficulty of secur-

ing stability in such an atom (as compared,

for instance, with Thomson's 1904 atom),

but thinks that this diiSculty can be re-

moved if we admit the insufficiency of the

classical dynamics to explain phenomena

involving atomic distances, and introduce

Planck's quantum into the equations. He
claims that this furnishes a basis not only

for a theory of atomic constitution but for

that of molecules as well. He differs from

Nicholson radically in assuming that when

in a state of uniform rotation, the electrons

do not radiate. This is not in accordance

with our ordinary electrodynamics. Each

atom, according to Bohr, has a number of

"steady states" during which the electrons

revolve uniformly and there is no radia-

tion. But in passing from one steady state

to another an electron winds inward to^v;^

the nucleus with its frequency increasing.

Its acceleration meanwhile causes radia-

tion, until the electrons settle into another

steady state and ceases for the time to.

radiate. In its stable state the angular

momentum of every electron is the same.

This agrees with Planck's idea of discon-

tinuous radiation and the amount radiated

in one emission for a vibrator of frequency

V is Thv where t is some integer and h is

Planck's "universal constant." Bohr

finds the equation for the relation between

the frequency, mass of an electron, charge

of electron, t and h. When t is made 2 ia

the equation, Balmer's series for hydrogea

is obtained, and for t= 3 the infra-redl

series which Ritz anticipated and Paseheni

found. T= 1 gives a series of lines in the-

ultra-violet and t= 4 and 5 in the infra-

red, neither of which has yet been observed'.

The lines observed by Fowler and by Pick-

ering he connects with helium instead of

with hydrogen.

From this equation he also calculates Ryd-

berg's number ^° and obtains 3.26 X 10^^.

Its observed value is 3.29 X 10^^, so that

the agreement of theory with observation is

satisfactory. The theory further requires

that very low gas density be required for

numerous spectrum lines and very great

gas volume for sufficient intensity. This

probably accounts for the fact that 33 lines

of the Balmer series for hydrogen can be

seen in celestial spectra while only 12 ap-

pear in terrestrial (vacuum-tube) spectra.

Prom the work of Barkla, and of Geiger

and Marsden on the scattering of radiation

Bohr accepts the view of van der Broek

that the number of electrons in an atom in

the neutral state indicates the position of

the element in the periodic table. Thus he

gives hydrogen one electron, helium two,

lithium three, beryllium four, etc. The

same number expresses the magnitude of

the positive charge on the nucleus.

It is difficult to pass upon the validity of
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some of Bohr's assumptions. So high an

authority as Jeans^^ calls it "a most in-

genious and suggestive, and I think we

must add convincing explanation of the

laws of series spectra," and yet he adds a

little later that the only justification for

the assumptions Bohr makes is "the very

weighty one of success." Eutherford

cautiously observes:

The theories of Bohr are of great interest and

importance as a first attempt to construct atoms

and molecules and explain their spectra.

The views of Rutherford and Bohr re-

garding the structure of atoms are strongly

supported by some striking experiments of

Moseley published during the past year.^^

His work utilizes the methods worked out

by W. H. and W. L. Bragg^" for measuring

the spectra obtained by reflecting X-rays

from the faces of crystals. Barkla and

Sadler-" showed in 1908 that if X-rays

from an ordinary tube fall on different

metals, "characteristic X-rays" are given

off—these being different for each metal.

Many metals can give out at least two dif-

ferent types of radiation. Barkla called

these the "K series" and the "L series"

radiations. For each metal the "K" radi-

ation is about 300 times as penetrating as

the " L " radiation. Kaye^^ has shown that

an element excited under suitable condi-

tions by rapid cathode rays gives out a con-

siderable portion of the X-rays produced

in the form of characteristic rays.

Moseley photographed the spectra ob-

tained by using a great variety of different

metals as targets for cathode-ray bombard-

ment. The X-rays so produced were re-

flected from a crystal face and then fell

upon the photographic plate. Spectra of

the third order showing fine sharp lines

were obtained. Similar results were se-

cured for over forty metals. For the ele-

ments of lower atomic weights, each spec-

trum showed two prominent lines, and the

spectrum of any element was almost ex-

actly like that of the element next below it

in the periodic table except that it was
shifted in the direction of shorter wave
length by about the distance between its

two lines. The radiation was of the "K"
type. Thus a close relation was estab-

lished between the X-ray wave-length and

chemical properties. Further, the fre-

quency of the principal line was found

to be proportional to {N-a)^, where N is an

integer and a is a constant equal to about

unity. N is called the atomic number of

the element. Thus is it 20 for Ca, 22 for

Ti, 23 for Va, 24 for Cr, 25 for Mn, 26 for

Fe, 27 for Co, 28 for Ni, 29 for Cu, 30 for

Zn, etc. These numbers are very nearly in

the orders of the increasing atomic weights,

but more exactly in the order of Men-

deleeff's periodic table. The numbers then

correspond with the changes in chemical

properties more nearly than do the atomic

weights. For instance, we have Fe, Co, Ni

representing both the chemical order and

order of the atomic numbers (26, 27, 28),

while Fe, Ni, Co is the order of increasing

atomic weights. It thus appears that this

atomic number is a more fundamental quan-

tity than is the atomic weight, or as Soddy^^

has put it,

It is the nuclear charge rather than the a,tomie

mass, which fixes the position of the element in

the Periodic Table.

A. van der Broek^^ had before this sug-

gested that the total number of unit

charges on the electrons of an atom is the

number representing the position of the

element arranged according to increasing

atomic weight. But in a neutral atom the

sum of the (negative) charges on the elec-

trons should equal the positive charge on

the nucleus, so that the two statements

amount to the same thing.

When the experimental values found for

the frequency were compared with those
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indicated by Bohr's theory, the agreement

was found to be a remarkably close one.

With elements of higher atomic weight

Moseley obtained spectra whose lines indi-

cated the Barkla "L type" of radiation.

The atomic numbers calculated from the

positions of the strongest lines of these

"L" spectra ranged from 40 for zirconium

to 79 for gold. These experiments then

give strong support to the hypothesis of

van der Broek that the total charge of the

electrons of an atom indicates its position

in the periodic system. Known elements

were found to correspond with all the num-

bers from 13 to 79 except three, indicating

that three elements probably remain to be

discovered. The wave-lengths of the char-

acteristic X-rays from the metal is of the

order of 1/1000 that of visible light (i. e.,

about 40 waves in .000001 inch).

During the past few months Rutherford

and Andrade^* have extended these meth-

ods of crystal reflection to the study of

radiation from Ra-B Ra-C. The y-ray

spectrum of Ra-B was found to be of the

same general type as that of the X-ray

spectrum from various heavy metals when
bombarded by cathode rays. The result

for soft y-rays from Ra-B shows that its

radiation belongs to the "L series" for

heavy metals. Moseley 's formula applied

to the measurement of the lines of the y-ray

spectrum gave N= 82, which is the atomic

number of lead. The atomic weight of

Ra-B is, however, 214, while that of lead

is 207. This difference is nevertheless fully

explained by a new generalization of Soddy
and Fajans which we will presently notice.

The experiments described in the second

paper were made with much more penetra-

ting y-radiation from both Ra-B and Ra-C.

This penetrating y-radiation from Ra-B was
found to correspond to the K series for the

same metal, lead. The still more penetrating

radiation from Ra-C has a line spectrum

of still higher frequency than the K type,

for which the name "H" series is sug-

gested. These rays are especially interest-

ing because they have by far the shortest

wave-lengths yet known, only about 1/8 of

the wave-length of the shortest X-ray waves

measured by Moseley or about 1/80,000 of

the wave-length of sodium light. Ruther-

ford in his comments on these waves very

justly remarks, "It is surprising that the

architecture of the crystals is sufficiently

definite to resolve such short waves."

During 1913 some remarkable work on

the relations of radioactive substances to

each other has given support to the nucleus

atom from an unexpected quarter. Fleck,^^

Russell,^" Von Hevesey,^' Fajans^* and

Soddy^^ have all had a share in this work.

They have found that when a radioactive

substance ejects an a-particle a substance

of different chemical properties and differ-

ent valency results. The new substance

lies two columns to the left in the periodic

table, has an atomic number two less and

an atomic weight about four less than the

parent substance. If however the radioac-

tive substance ejects a ;S-particle or elec-

tron, the new substance is one column to

the right in the periodic table, increases

one in atomic number, and does not change

in atomic weight. Plainly then two or

more elements may occupy the same posi-

tion in the periodic table, for if an element

loses in succession—in any order—two /S-

particles and one a-particle, its atomic

number will be again the same as it was at

first. Thus Ra-D has the atomic number

82 ; it loses a /3-particle and becomes Ra-B

with atomic number 83,; this loses another

/3-particle and becomes Ra-F with atomic

number 84; this finally loses an a-particle

and becomes lead, with the original atomic

number 82. The series Url, UrXl,
UrX 2 and Ur2 is of the same kind, except

that the particles are ejected in the reverse
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order, a, /?, j3. So the old difficulty of find-

ing places in the periodic table for the 34

radioactive substances now known has dis-

appeared, since they have but ten different

atomic numbers and require therefore but

ten places in the periodic table. Soddy has

introduced the term isotopes to designate

two elements occupying the same place in

the table. Isotopes are chemically insep-

arable and probably have identical spectra,

but they have different atomic weights.

It is evident that much remains to be

done before we have very definite ideas of

the structure of the nucleus atom. Many
questions are entirely unanswered. For ex-

ample, in how many rings do the electrons

lie 1 For hydrogen and helium as for nebu-

ulium and protofluorine (if they exist) the

electrons are so few that they doubtless all

lie in one ring, but there are reasons for

believing that in atoms of higher atomic

weight there are two or more rings. With

a large number of electrons present—with

the 100 electrons of the gold atom for in-

stance—there may indeed be several con-

figurations which will satisfy the condi-

tions of stability. Even for comparatively

light atoms Bohr^° supposes that as many

as five rings exist. Again from what part

of the atom of a radioactive substance do

these ejected a- and /?-partieles come?

Soddy^^ believes that both originate in the

nucleus, but that the chemical and the

electro-chemical properties are controlled

by the outer ring of the electrons. Mose-

ley regards the similarity of the X-ray

spectra of different metals as satisfactory

evidence that such radiation originates in-

side the atom, while light radiation is de-

termined by the "structure of the sur-

face." Rutherford^^ and Bohr both raise

the important question whether atomic

nuclei contain electrons, and both conclude

that they do. These and many other ques-

tions have already been asked but only

tentative and provisional answers have

thus far been given. Doubtless there is a

field here for much important experimental

and theoretical work in the immediate fu-

ture—a field which American physicists

will seek to cultivate with their European

brethren, who have done about all of the

work thus far.

These hasty considerations perhaps suf-

fice to show the varied character of the

lines of evidence that have been developed

during the past three years to give support

to some form of nucleus atom. Radioactive

phenomena. X-ray radiation and chemical

properties seem to give united testimony

for it. Doubtless the final type of atom

has not yet been described, for it is easy to

criticize the views of Nicholson, of Bohr

or any other who has proposed a model, but

it is probable that some form of nucleus

atom will soon receive general recognition.

1. Poincarg, Annual Eep. Smithson. Institution,

1912, p. 199.

2. P. Zeemann, Phil. Mag., 43, 226-239; 44,

55-60 and 255-259.

3. J. J. Thomson, Phil. Mag., 7, 237-265, 1904.

4. H. A. Wilson, Proo. Amer. Phil. Soo., 366

(1911); Phil. Mag., 21, 718 (1911).

5. Nagaoka, Phil. Mag., 7, 445 (1904).

6. Geiger and Marsden, Proc. Poy. Soo. A, 82,

495 (1909).

7. E. Rutherford, Phil. Mag., 21, 669-688

(1911).

8. H. Geiger, Proc. Man. Lit. and Phil. Soc,

55, Pt. II., p. XX (1911) ; Phil. Mag., 25, 604-623

(1913).

9. H. Barkla, Phil. Mag., 21, 648 (1911).

10. C. I. E. Wilson, Proc. Boy. Soc. A, 87, 277

(1912).

11. E. Marsden, Phil. Mag., 27, 824-830 (May,

1914).

12. E. Eutherford, Phil. Mag., 27, 488-499

(Mar., 1914).

13. J. W. Nicholson, Boy. Astron. Soc. M. N.,

72, 49-64 (1911).

14. M. Wolf, Nature, 89, 70 (Mar. 21, 1912).

15. J. W. Nicholson, Boy. Astron. Soc. M. N.,

72, 139-150 (1911).

16. N. Bohr, Phil. Mag., 26, 1-25 (July,



Janttaky 15, 1915] SCIENCE 81

1913); 476-502 (Sept., 1913); 857-875 (Nov.,

1913); 27, 506-524 (Mar., 1914).

17. J. H. Jeans, Beport B. A. A. S., Birming-

ham, 1913, 376.

18. H. G. J. Moseley, Phil. Mag., 26, 1024-34

(1913); 27, 703-713 (1914).

19. Bragg and Bragg, Proc. Boy. Soc. A, 88,

428 (1913), and 89, 246 (1913).

20. Barkla and Sadler, Phil. Mag., 16, 550-584

(Oct., 1908).

21. G. W. C. Kaye, Phil. Trans. Boy. Soc. A,

209, 123 (1909).

22. F. Soddy, "The Radioelements and the

Atomic Law" (Longmans, 1914), p. 41.

23. A. van der Broek, PhysiJc. Zeitsch., 14, 32

(1913).

24. Rutherford and Andrade, Phil. Mag., 27,

854 (May, 1914), and 28, 263 (Aug., 1914).

25. A. Fleck, Trans. Chem. Soc, 103, 381 and

1052 (1913).

26. A. S. Russell, Chem. News, 107, 49 (Jan.

31, 1913).

27. G. von Hevesey, PhysiTc. Zeitsch., 14, 49

(Jan. 15, 1913).

28. K. Fajans, PhysiTc. Zeitsch., 14, 131 and 136

(Feb. 15, 1913).

29. F. Soddy, Chem. News, 107, 97 (Feb. 28,

1913); Jahrli. BadioaU., 10, 188 (1913).

30. N. Bohr, Phil. Mag., 26, 496 (1913).

31. F. Soddy, "The Radioelements and the

Atomic Law" (Longmans, 1914), p. 39.

32. E. Rutherford, Phil. Mag., 27, 488-499

(Mar., 1914).

Alfred D. Cole
Ohio State University

ADDEESS OF TEE BETIBING VICE-PBESI-
DENT OF SECTION F OF TSE AMEBICAN
ASSOCIATION FOR THE ADVANCE-

MENT OF SCIENCE

Before proceeding to the special sub-

ject of this evening's address, which will

be upon the research work of the Tortugas

Laboratory of the Carnegie Institution of

Washington, your retiring vice-president

begs permission briefly to plead the cause

of the Zoological Section of the American
Association for the Advancement of Sci-

ence.

Our grandfathers founded this associa-

tion and during our fathers' day, in that

tense period wherein the foundations of

established beliefs seemed crumbling into

chaos before the onslaught of Darwinism,

the Zoological Section of the association

was a vital force in bringing order out of

the confusion of doubt and fear that beset

the America of the seventies.

Then, in after years, there came the

special societies, zoologists, anatomists,

physiologists, ornithologists, entomologists

and psychologists of America ; and our Sec-

tion F, having lost its appeal to the inves-

tigator as a clearing house for his ideas,

has sadly languished.

However, let us not forget that the Brit-

ish Association which two generations ago

was active in forming intelligent opinion

in England, once also languished from a

similar cause.

Then to our British cousins there came
the light of a great idea. The field of

their association expanded to embrace the

whole imperial realm. Great meetings were

held in Canada, South Africa and Aus-
tralia, and the colonies became intellec-

tually one with the mother country in a

sense never known before.

The British Association is no longer a

mere gathering of scientists, it is a mighty
power in preserving that world-wide sym-

pathy with ideals of democracy and fair

play upon which the very existence of

Britain's vast empire must depend. For
England's strength is neither in acres nor

in gold, but in the hearts of her sons who
toil at many a stubborn task in many a

distant land.

As servants of civilization, let the mem-
bers of our own association meet the mil-

lions of America in a similar spirit.

At these meetings, let us speak with

rather than to our countrymen.

Too often we may have looked upon the

public as something colossal, crude and
struggling, something far and apart from
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our cloistered world within the college

walls.

Let us come among our fellows not as

doctors gowned and coped, but as the simple

men and women that we are, seeking advice

and aid more often than we can impart

knowledge or develop wisdom. Eealizing

as we do that could we but exchange the

known for the unknown, the little that sci-

ence has achieved would appear contemp-

tible. From the frontiers of our culture we

gaze into the vast unknown, but it is but

little that we can see.

Our science is not alone the concern of

specialists but of every man and woman of

our land and with the advent of modern

medicine, antiseptic surgery, and a knowl-

edge of the law of heredity, great human
problems have arisen.

We now stand as trustees guarding

things of vast import for good or evil. The

very word eugenics conjures up problems

for the wisdom of humanity to solve.

These problems of science have shaped

themselves from out the mists of doubt

and lie as awful things upon our path, yet

the higher the precipices the safer the

harbor they enclose, and we await the wis-

dom of the wisest to guide us.

These are things too deep for the mere

scientist, they are for each and every one

of us, and the investigator is but one with

the vast public in giving heed to their solu-

tion.

Yet in a deeper, more far-reaching sense,

our association has a mission humanity-

wide in its embrace, and as the duel has

ceased to be respectable among individuals,

so let war come to be regarded among the

nations. It is with no boasting of virtue

that we men of science of America can take

this stand. We must speak as sinners

pleading with sinners. Let us not forget

that militarism has been in our own land as

well as elsewhere. Let us remember that

every generation of Americans has drawn
the sword, and that the most prolonged and

devasting conflict of the nineteenth cen-

tury was waged on our own soil over a

question which Great Britain solved

through a simple act of Parliament.

The light of civilization has glorified the

summit of our ideal but the vast mountain

below has forever remained dark in the

barbarism of the savage. Our new-born

love of all humanity is superimposed upon

ages of distrust, prejudice and hatred born

of ignorance, but let us recognize that the

spark of kindliness that seems so small

to-day is ours at least to foster until true

to its destiny it shines as a blessing to all

future generations of our earth.

To effect these things what better body

can there be than the men of science of the

nations of the earth acting in cooperation

with that vast multitude of our fellows from

whom we have received the blessed oppor-

tunity to labor and to serve.

The problems of our fathers' day were

trivial compared with these. Let us there-

fore be true to the old ideals of our Amer-

ican Association, and let it forever stand

for association in terms of mutual helpful-

ness between our public and our men of

science.^

Alfred G. IIayee

AID TO ASTBONOMICAL BESEAECH

The experience of the Eumford, Elizabeth

Thompson and certain other research funds

shows that great returns may be obtained from

relatively small grants to suitable persons.

Owing to the excellent organizations resulting

from the large sums given to astrophysics in

this country, astronomers are well qualified to

secure such results. Accordingly, the foUow-

1 Dr. Mayer devoted the remainder of the even-

ing to an account of the research work of the

Tortugas Laboratory of the Carnegie Institution

of Washington illustrated by colored lantern

slides.
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ing letter was sent, and the replies are given

below in tte order in which they were

received.

My Dear Sir: The greatest return in astronom-

ieal output, for a given expenditure, in my opin-

ion, could be obtained by moderate grants to lead-

ing astronomers. I am accordingly sending copies

of this letter to twelve of the American astrono-

mers who would, it seems to me, make the best use

of a grant of one thousand dollars a year for five

years. I want to publish these needs and then see

if the money can be obtained. Are you inclined

to make me a statement of about one hundred

words showing how you would apply such a grant f

I give below my own statement as an example.

Yours very truly,

Edwaed C. Pickering

Statement

The New Draper Catalogue will fill eight quarto

volumes of the Harvard Annals, and will give the

class of spectrum and magnitude of two hundred

thousand stars, or more. Miss Cannon has nearly

completed the observations, but publication could

be greatly expedited by the employment of an ad-

ditional assistant at an annual salary of five hun-

dred dollars. Another extensive research on the

photographic brightness of the stars by Miss

Leavitt, could be equally advanced in the same

way. In carefully organized routine work a great

increase in efficiency may be obtained by the use

of such assistants.

Professor C. L. Doolittle desires $500 to

$1,000 for publication of results already ob-

tained.

Professor E. W. Brown approves of the

determination of the position of the moon by

photography as described below by Professor

Eussell, and suggests a determ.ination of the

lunar parallax by a similar method.

Professor P. Schlesinger states that a very

efficient method for cataloguing stars by

means of a photographic doublet has been

developed at the Allegheny Observatory during

the past few months. This is being applied

to a zone four degrees wide at the celestial

equator. We have been urged by astronomers

here and abroad to extend this work to other

parts of the sky. A grant of $1,000 per annum
continued for about twelve years would enable

us to cover nearly the whole northern sky in

this way. Among other things, this work
would help materially the progress of the great

Astrographic Catalogue, and would increase

its value. If the same work were done by the

earlier and ordinary methods it would cost

not less than ten times as much and would be

far less accurate.

Professor S. A. Mitchell states that the

Leander McCormick Observatory has under-

taken as its principal work the photographic

determination of stellar parallax, an impor-

tant research to which the 26-inch telescope

is excellently adapted. The income of the ob-

servatory for the payment of all salaries (ex-

cept the director's), for maintenance, and for

improvements is less than $1,500 per year.

The award by Columbia University of the

Adams Eesearch Fellowship for the present

year has made possible a much needed increase

in staff. One thousand dollars per year would

permit the continuation of parallax work, and

would also allow expansion along visual lines

and in photometric work.

Professor F. Slocum states that the Van
Vleck Observatory will be finished during the

summer of 1915. The principal instrument

will be a new 18J-inch Clark refractor. The
mounting and clock work will be made by
Warner and Swasey. The observatory is to

be used by classes in astronomy of Wesleyan

University, but it is the intention of the

director to devote as much time as possible to

research. The chief feature of the proposed

program will be systematic observations for

the determination of stellar parallaxes. The
midnight hours, when parallax factors are

small, will probably be used for micrometric

or photometric observations. An assistant at

$1,000 per year to share in making the ob-

servations and to carry out the routine work

of computation would greatly increase the

efficiency of the observatory.

Professor E. B. Frost states that up to the

end of 1913, 5,100 stellar spectrograms had

been obtained with the Bruce spectrograph of

the Yerkes Observatory for the purpose of

determining the velocity in the line of sight

of northern stars, chiefly of spectral types

B and A, brighter than magnitude 5.5. Of
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these spectrograms it has thus far heen pos-

sible to measure only 2,740, or 54 per cent.,

owing to a lack of assistance in this work.

For 1910-13 the percentage measured is 48.

With an additional $1,000 per year for five

years, additional assistants could be obtained

so that these arrears of measurement could

be made up and this program of work com-

pleted.

Professor H. N. Eussell states that the pho-

tographic determination of the position of the

moon at Princeton University Observatory,

from plates taken at Harvard and measured

here, has given results probably more accu-

rate than any previous method of observation.

The provision of a salary of five hundred

dollars a year for a computer will enable the

continuation of this work, which must other-

wise be interrupted. An equal sum would

provide a computer to work on eclipsing varia-

ble stars. Material for accurate light curves

and elements of about one hundred of these

systems, as yet uninvestigated, is contained in

the Harvard photographs. The results regard-

ing the density, surface brightness, and other

characteristics of the stars would be of great

astrophysical importance.

Professor J. A. Miller states that the ener-

gies of the observing staff of Sproul Observa-

tory are largely devoted to research and stellar

parallax work. " With such a grant as you

propose at my disposal, I should employ two

assistants, one at $500 per year to do the

routine detailed work connected with a research

of this sort; the second to aid in the measures

and final reductions of the plates. I should

have to pay the second assistant $800 per

year, the difference between the $500 that you

propose and the $800 to be paid by the observa-

tory. I could thus materially increase the

quantity of our parallax output without in

any way affecting its quality. In addition,

this would enable us to utilize our present

equipment (without any additions whatever),

more nearly to its full capacity, by extending

our work into closely allied fields."

Professor J. Stebbins states that for the

past few years the work of the University of

Illinois Observatory has been the development

of an electrical method for the measurement

of the light of stars. " As the work is quite

new, we must do a considerable amount of ex-

perimenting in the laboratory with the object

of increasing the accuracy of observations at

the telescope. These investigations are all

carried on in addition to the regular instruc-

tion which must be done at a university ob-

servatory. We have some untrained student

assistants, but if we could get the services of a

regular man and keep him year after year, our

scientific output would be greatly improved

and increased. It is very probable that after a

certain time the university will be able to put

such a research position upon a permanent

basis."

Professor G. C. Comstock states that the

Washburn Observatory is engaged in deter-

mining the positions of several thousand

stars, averaging about seventh magnitude, to

be utilized in an extension of Boss's Prelim-

inary General Catalogue. Progress of this

work is greatly hindered by entire absence of

a computing staff. One or more computers

are sorely needed. A grant of $1,000 for a

single year would be of value in this connec-

tion but such a grant continuing over five

years would be much more than five times as

useful since at the outset much time is neces-

sarily given to training the computer to his

work. His efficiency increases with experi-

ence.

Professor Philip Fox states that the most

pressing need of the Dearborn Observatory is

in the line of measurement of the many plates

we have taken for the determination of stellar

parallax, and the reduction of these measures.

The series of plates now has reached 948, and

is being added to at the rate of about ten

plates on every clear evening. Additional

help for this work would greatly expedite its

progress.

Professor W. W. Campbell states that the

greatest return which the Lick Observatory

can make for a small additional expenditure

would come from the employment of a very

capable observer to assist with the spectro-

graphs attached to the thirty-six-inch refractor

and to the Crossley reflector. The demands
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upon sucli an observer are very severe because

the apparatus is extensive and complicated,

and skilled and constant care must be devoted

to the observations. Such services usually

begin to be satisfactory about two months

after the start is made, and their value in-

creases through many years. The salary of

such an assistant should be $1,000 for the first

year and there should be an increase of $100

each year until $1,500 is reached.

An unexpected result was that in nearly

every case, the principal need proved to be for

assistants. Some preferred one experienced

observer, others two computers. In some

cases, it is believed that if the work were once

started it would be continued by the univer-

sity. An astronomer can often direct one or

two assistants so that they will obtain as

accurate results as if he devoted the same time

to the work himself. A small appropriation

may thus double the output of his observatory.

My own application is included since I be-

lieve that as important results can be obtained

here as elsewhere, biit if all can not be pro-

vided for, I recommend that other astronomers

having fewer assistants should receive pre-

cedence. Even if only a portion of the sum
asked for could be provided, it is probable that

an extraordinary relative output would be

obtained. It is hoped that, in some cases,

those interested in a particular observatory

may be willing to supply its needs.

Edward C. Pickering

December 21, 1914

FBANCIS HUMPHBEYS STOBEB

Francis Humphreys Storer, of the Massa-

chusetts Institute of Technology and later of

the Bussey Institution of Harvard University,

was born March 2Y, 1832, and died July 30,

1914. His father was David Humphreys

Storer (M.D., LL.D.) and his mother was

Abby Jane (Brewer) Storer. He married

Catherine A. Eliot, sister of Charles W. Eliot,

June 21, 18Y1.

Professor Storer studied at the Lawrence

Scientific School in 1850-51. He was assist-

ant to Professor Cooke in 1853. He received

from Harvard University the degree of S.B.

in 1855 and the honorary degree of A.M. in

1870. Prom 1855 to 1857 he studied abroad

and from 1857 to 1865 he practised as a

chemist.

The writer knew him intimately from 1865

to 1870 when he was professor of general and
industrial chemistry in the Massachusetts In-

stitute of Technology and the writer was his

pupil. In that year he resigned his position to

become professor of agricultural chemistry in

the Bussey Institution; the next year' he be-

came dean, an office which he held until he

withdrew in 1907.

Professor Storer's pupils say of him that he

was the best of teachers of chemistry. He and

Professor Eliot were the pioneers in intro-

ducing the experimental method of giving in-

struction to classes in chemistry, and those

who were ripe for it found in it the greatest

inspiration. He was uniformly genial and had

a great faculty of imparting his knowledge

that was thoroughly interesting to his stu-

dents. He possessed one of the most fasci-

nating personalities of our day. Professor

Rogers and Professor Storer were the two most

inspiring teachers we had in the early days of

Technology. Many of the pupils owe their ab-

sorbing interest in science to these two strong

characters. In those days there were members

of the faculty who were in favor of letting

the students obtain the degree too easily;

Storer was foremost in opposing this laxity,

and insisted on the highest possible standard.

He was a thorough teacher and a gentleman of

high culture. He had a human side too, which

endeared him to his pupils. On one occasion

when an expedition was arranged to visit the

coal mine in Rhode Island, all the party had

arrived at the train and were excited and

anxious because Eli Forbes had not turned up.

At the last minute he appeared and stepped

aboard as the train started and Storer re-

marked " and here is Eli the most prompt of

us all."

All agree that his loss to Technology in

1870 was a severe one to that school.

Of his connection with the Bussey Institu-

tion it may be said he was always very ready
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to help in any investigation that looked to the

better condition of growing crops or of im-

proving the land. He covered a wide range in

those investigations and was sometimes criti-

cized for matters that were not understood or

seemed of small importance to ordinary inter-

ests. He was an excellent teacher and inter-

ested his pupils in the subject at hand, some-

times pretty dry, and did everything possible

to give those matters a practical turn. His

methods were clear and concise and he had

little sympathy with slack work.

He was observant of current events and al-

ways spoke his mind freely in comment. He
never " played to the galleries " but expressed

his opinion of affairs as they appeared to him.

The Bussey Institution never had much
money to carry on its work. Professor Storer

was thus hampered by lack of funds and he

was unfortunate in not having the faculty for

getting help of this kind. He drew freely

from his own funds, which could not have been

over large, to help the school and the indi-

vidual students.

In social intercourse he was never forward

at all. His wife was a great help to him in

this way, and they together did many kind

acts to a newly appointed instructor at the

Bussey Institution. On her death he drew

into himself more than ever and had little

intercourse in an every-day way with others.

Professor Storer's work is of the greatest

importance in agricultural chemistry; in a

way it is the foundation of modern agricul-

tural chemistry. When he began, it was all

new and he made the beginning.

Egbert H. Eichards

Boston, Mass.

THE ANTWERP ZOOLOGICAL GARDEN

Prom the date of the bombardment of Ant-

werp, apprehension has been felt regarding the

fate of the beautiful and costly zoological

garden of that city. Messrs. Lorenz and Hein-

rich Hagenbeck, both of whom are yet in Ham-
burg, alive and well, have furnished the Bul-

letin of the Zoological Society of New York
with a copy of a letter received by them from

Dr. Buttikofer, director of the Eotterdam

Zoological Garden, which reads as follows

:

All the bears ia the Antwerp Zoological Garden

were shot prior to the bombardment. The large

feline earnivora were put into strong transporta-

tion cages and removed to the rear of the gar-

den, likewise prior to the bombardment, while the

small felinse were transferred to cages in the cel-

lars of the Festival Building. A few days before

the surrender of the city, when the heavy can-

nonading started fires in all parts of the city,

which could no longer be put out in consequence

of lack of water, the large earnivora were like-

wise shot by resolution of the board of directors,

adopted contrary to the director's advice. None
of the other animals were killed, with the excep-

tion of a few venomous snakes. During the bom-

bardment only one shell dropped into the garden,

striking the ground in the open space for the

turtles, where it fortunately did no material dam-

age. Mr. L'hoest and his two younger children

were my guests from October 5 to the earlier part

of November, while the other members of his fam-

ily likewise came to Eotterdam towards the end of

the bombardment. Mr. L'hoest himself, whose

mind had suffered severely from the effects of the

terrible excitement and of the successive events

which overpowered him, also came to Eotterdam

for a few days, after the bombardment.

By the earlier part of November all the mem-
bers of the family had returned to Antwerp.

The garden and the animals kept there have

suffered no further damage during the seige, but

you will readily understand that the number of

visitors has so decreased as to be practically nil,

while the membership will undoubtedly be re-

duced to such an extent that the very existence of

the garden will apparently be put into serious

jeopardy.

Everything here is in good shape, although

there has likewise been a large decrease in our

receipts, which compels us to be exceedingly eco-

nomical. I presume that similar conditions pre-

vail in all the zoological gardens in Germany, as

well as in your country.

BENJAMIN PEIRCE INSTRUCTORSHIPS IN
MATHEMATICS

The Division of Mathematics in Harvard

University announces that hereafter on or

about the first day of March in each year it

will recommend two persons for appointment

to Benjamin Peirce Instructorships in accord-



JANUAET 15, 1915] SCIENCE 87

ance with the following regulations recently

adopted by the president and fellows of Har-

vard College, provided suitable candidates make
application: (1) Appointments shall be made
by the president and feUows on recommenda-

tion of the division of mathematics. Each

appointment shall be for one academic year

and shall carry a remuneration of not less

than $1,000 nor more than $1,200. (2) A
holder of an instructorship may be a candi-

date for reappointment, but no person shall

hold an instructorship for more than three

years. (3) Each instructor will be expected

to teach two and one half elementary courses

and one other course which would ordinarily

be of an advanced character. (4) Instructors

will be permitted to attend without charge all

courses of instruction under the faculty of

arts and sciences, and to enjoy the same library

privileges as other instructors. They will be

offered every facility towards the prosecution

of original scholarly work, the members of the

division being ready to give all possible aid

and encouragement. (5) A candidate for an

instructorship in any academic year must pre-

sent his name to the chairman of the division

on or before the first of February of the previ-

ous acadeinic year. He should offer at the

same time evidence of his capacity as a scholar

and a teacher. For this purpose he should

present such documents as: (o) a dissertation

accepted towards the fulfilment of the require-

ments for the degree of doctor of philosophy;

(6) published contributions to mathematical

science; (c) certificates as to his ability and

success as a teacher; (d) personal letters

relating to his character and qualifications for

the post.

In amplification of the above regulations it

may be pointed out that these newly-estab-

lished Benjamin Peirce Instructorships afford

an unusual opportunity for young men of good

training and ability at or near the beginning

of their teaching career. The appointments

are made on the basis of an open competition

;

Harvard has one of the best mathematical li-

braries in the country; the amount of work
required is very moderate (the " course " at

Harvard being three fifty-five-minute periods

a week throughout the year) and includes

opportunity for advanced teaching. This ad-

vanced instruction will be on subjects selected

in consultation with the instructor and, so far

as possible, in conformity with his wishes.

By exception applications will be accepted in

1915 as late as February 15. For further in-

formation address Professor Maxime Bocher,

chairman of the division of mathematics,

48 Buckingham Street, Cambridge, Mass.

COMMERCIAL GEOGEAFEY AND WOBLD
POLITICS

Dr. Arthur Dix contributes to the Geo-

graphische Zeitschrift for June 11 an article

with this title indicating a German point of

view prior to the outbreak of the war. As
summarized in the OeograpMcal Journal he

states that the tendency for inland commu-
nities to seek an outlet to the sea is becoming

so marked that, with rare exceptions, such

powers must now be regarded as in a state of

unstable equilibrium. Such states in the

general case must, in his opinion, either sub-

mit to be absorbed by the neighboring power

which blocks the road to the sea, or must
forcibly seize a stretch of seaboard. He gives

Asia as an example of a continent in which

independent inland states have now practically

ceased to exist, Africa as one in which they are

gradually disappearing. The Transvaal and

the Orange Free State are given as examples

of countries which, as soon as they acquired

extensive relations with the world market, fell

as booty to a neighboring power. As examples

of two inland states which must in the imme-

diate future undergo political change he gives

Abyssinia, which he regards as being probably

destined to fall into the hands of Britain, and

Servia, which must, he thinks, fight for her

free access either to the Adriatic or the Aegean.

Secondly, great powers which have already

one outlet to the sea tend to seek a double

access. France has of course this double

access already, but the founding of the triple

alliance, the recent history of the Russian

Empire, the opening of the Panama Canal,

some of the difficulties among the various

powers in Africa, the troubles in the Balkan



88 SCIENCE [N. S. Vol. XM. No.. 1046

peninsula, are all discussed from the point of

view of ttis search for an additional or an

easier access to another sea. Thirdly, mari-

time powers, in his opinion, necessarily strive

to extend their dominion over the coasts which

face their own. Eome and Carthage, Italy

looking across the narrow Adriatic, and also

across the Mediterranean to Tripoli, France and

Algiers, the designs of Britain upon the coasts

which encircle the Indian Ocean, are all given

as examples. Again he points out that when

any power possesses a part of a navigable

stream there is a tendency for it to seek to

extend its dominion down to the mouth.

Similarly, a colonizing power which has taken

possession of the mouth of a river tends also

to follow that river up to its source. The
same thing may tend to happen in civilized

countries, if the water of the river is used for

irrigation, or if stream control is necessary.

Thus the control of the lower course of the

Vistula by Prussia is difficult because its upper

waters are extra-Prussian. But the difficulty

'of the Polish question makes it necessary for

^Prussia to avoid covetousness in this connec-

Uion, while a frontier adjustment which would

deprive Prussia of the lower Vistula would cut

off wholly German territory from the empire.

The Ehine, he states, is another case where

purely political conditions stand in the way of

a natural economic tendency. It is an advan-

tage to Germany for the mouth of this river

to remain in the hands of a neutral state so

long as the neutrality of this state is

effectively maintained, for as it faces a power-

ful sea power, it would, if German, be liable

to blockade in war time. Again, the fact that

the Elbe and Danube are both Austrian as

well as German rivers means that those two

powers must either be allies or enemies, and

these rivers thus form part of the geographical

justification of the triple alliance. On the

other hand, the relation of the great rivers of

South America to the different states there

suggests to the author that the political divi-

sion of South America is in an unfinished

condition, and that great readjustment will

probably take place there.

Finally Dr. Dix is of opinion that a spe-

cifically modem cause of political differences

among nations lies in warring interests in

the construction of great transcontinental

railway routes. The permanent tension be-

tween Britain and Germany he ascribes, not

to the causes usually given on either side, but

to the great extra-European railway schemes

of the two powers. Germany, he says, is de-

sirous of constructing and controlling an east

to west line across the continent of Africa,

while Britain desires to complete the Cape
to Cairo route, to which Germany is strongly

opposed. Similarly, he states that Britain is

desirous of linking the Nile to the Indus by

rail, and therefore opposes the completion of

the Bagdad line to the Persian Gulf under

German auspices. These causes of dissension

might be got over by a mutual arrangement

between the powers, or by a German-British

alliance.

TEE SUXLEY LECTURE
The Huxley lecture at Charing Cross Hos-

pital was delivered by Sir Eonald Eoss on

November 2. From the report in the British

Medical Journal we learn that before pro-

ceeding to the main subject of his address,

which discussed recent advances in science

and their bearing on medicine and surgery,

with special reference to malaria and the trans-

mission of diseases, he paid a well-conceived

tribute to Huxley, who. Sir Eonald Eoss said,

was not only the bulldog of Darwin, and the

interpreter of Darwin's profundities to the

world, but also a patient and passionate in-

vestigator and a patient and dispassionate

thinker regarding phenomena. But, the lec-

turer continued, Huxley was still more: he

was a philosopher possessing all the very first

qualities required for true philosophy. The

clarity of his style was itself a guarantee of

the genuineness and completeness of his

thought. Secondly, his mind was fiercely

critical in its search for truth, and he accepted

nothing as fact which he himself had not en-

deavored to probe to the depths. Thirdly, no

one has ever doubted that his aim was, not to

astonish or to defeat or to persuade, so much

as to reach the actual truth of every matter
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with whicli lie dealt. He would have heen de-

lighted, had he lived, to recognize the bearing

of recent advances in science on the medicine

of the tropics. Sir Eonald Eoss devoted the

main part of his lecture to tracing the history

of the modern application of parasitology to

etiology and pathology, dealing in particular

with the growth of knowledge with regard to

filaria, piroplasma and the malarial organisms.

He sketched his own researches, the full his-

tory of which had, he said, been given in his

Nobel lecture. It was only after several years'

work that he recognized that the malarial in-

fection was carried by a certain genus of

mosquitoes only, not by Culex or Stegomyia,

but by the anophelines. He made the obser-

vation that the spores of the analogous malarial

parasites of birds which he had already recog-

nized in Culex entered the insect's salivary or

poison glands. This led to the disclosure of

the full truth, namely, that the parasites were

not only taken from man by the mosquitoes,

as Manson had supposed, and not only put

into man by the mosquitoes, as King supposed,

but that both hypotheses were true, the insects

carrying the parasites directly from man to

man. Summarizing the results obtained, he

said that from the time of the Romans it was

known that the malarial fevers were connected

with marshes and stagnant water in warm
countries. Later, when it was seen that the

disease was not confined to the proximity of

marshes, the theorists conceived that there

was a telluric poison which caused malaria

and was especially abundant in damp places.

All this was a very general proposition ; and in

order to prevent the disease, it was necessary

to undertake very extensive drainage. The
new knowledge obtained rendered it possible

to particularize the exact route of infection.

It was now known that the poison was not

spread uniformly in the air of warm countries,

but was always contained in the minute bodies

of certain insects, and more than that, in the

still more minute salivary glands of these

creatures. The discovery of the full life-cycle

of the parasites laade it possible not only to

predicate the route of infection, but to deter-

mine exactly which species of mosquitoes were

concerned, and to study the habits of the in-

culpated species. The genera Culex and
Stegomyia, which it was found did not carry

the malarial parasite, breed most commonly in

artificial collections of water around houses,

the anophelines breed principally in natural

collections of water such as marshes, puddles,

streamlets and the edges of lakes, ponds and
rivers. These observations showed the way to

other inquiries which cleared up the epidemi-

ology of yellow fever, sleeping sickness, tick

fever, plague and might possibly throw light

on that of dengue, Mediterranean fever and
measles.

SCIENTIFIC NOTES AND NEWS
At the meeting of the American Society of

Naturalists, held on December 31, 1914, Pro-

fessor Hugo DeVries and Professor Wilhelm
Eoux were elected to honorary membership.

SiGNOR GuGLiELMO Maeconi has been ap-

pointed a member of the Italian senate by
King Victor Emmanuel.

It is one of the privileges of the Spanish

Academia de Medicina that it is entitled to a

seat in the senate. The member of the acad-

emy recently elected senator in this way is

Dr. B. G. Alvarez, one of the editors of the

Pediatria Espanol.

Dr. Charles R. Van Hise, president of the

University of Wisconsin, has been elected presi-

dent of the Utilities Bureau, established as an

agency for municipalities in their dealings

with public utility companies.

De. Raymond Pearl, of the Maine Agricul-

tural Experiment Station, has been elected a

member of the editorial board of the Journal

of Experimental Zoology.

The American Institute of Mining Engi-

neers, the American Electrochemical Society

and the Mining and Metallurgical Society of

America are giving a complimentary dinner

on Friday, January 15, at the Hotel Plaza to

Dr. Frederick Gardner Cottrell, in charge of

the San Erancisco laboratory of the Bureau of

Mines, in recognition of his contributions to

research. It is well known that Dr. Cottrell

assigned the patents for his process of electro-
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static precipitation of fumes to the research

corporation, the receipts from licenses to be

used for the furtherance of research. As a

result of this gift the research corporation is

now in a flourishing condition.

The new officers of the Society of American

Bacteriologists are as follows:

President, T). H. Bergey, University of Pennsyl-

vania, Philadelphia, Pa.

Vice-president, John Weinzirl, Seattle, Wash-

ington.

Secretary-Treasurer, A. Parker Hitchens, Glen-

olden, Pa.

Council, K. F. Kellerman, W. A. Stocking, R. E.

Buchanan and H. J. Conn.

Delegate to the council of the A. A. A. S., M. J.

Bosenau.

The council of the society has decided to hold

the next annual meeting in Urbana, Illinois,

on December 28, 29 and 30 of December, 1915.

There will be a special meeting in the summer
in San Francisco the date of which has not yet

been fixed.

The Paleontological Society at its recent

Philadelphia meeting elected officers as follows

:

President, E. O. Ulrich, Washington, D. C.

Vice-presidents, J. C. Merriam, Berkeley, Cal.

;

Gilbert Van Ingen, Princeton, N. J.; F. H.

Knowlton, Washington, D. C.

Treasurer, R. S. Lull, New Haven, Conn.

Secretary, E. S. Bassler, Washington, D. C.

Editor, C. E. Eastman, New York.

Dr. E. F. Bashford has resigned the post of

general superintendent of the Imperial Can-

cer Research Fund, which he has held for the

past eight years.

Professor W. H. Kavanaugh, head of the

experimental department of the college of

engineering of the University of Minnesota,

has been elected chairman of the Minnesota

Section of the American Society of Mechan-

ical Engineering.

F. C. Dose has been appointed assistant in

animal nutrition in the Pennsylvania Insti-

tute of Animal Nutrition.

Dr. E. G. Fearnsides, Miss F. M. G. Mickle-

thwait and Dr. E. P. Poulton have been elected

to Beit Memorial Fellowships for Medical

Research.

Dr. J. Walter Fewkes, ethnologist of the

Bureau of American Ethnology, left Wash-
ington on January 6, to take up his fieldwork

in Arizona. Incidentally he will represent the

Smithsonian Institution at the inaugural

ceremonies of Eufus Bernhard von BUeinsmid

as president of the University of Arizona.

The exercises occur on January 11 and 12, at

Tucson, Arizona. At the conclusion of the

ceremonies. Dr. Fewkes will continue his

archeological work in that state, and then

proceed to New Mexico to conduct researches

concerning the early inhabitants of the lower

Mimbres Valley, in connection with which the

institution has recently published a report.

A SUCCESSFUL exploration tour through the

wilds of Patagonia has been made by Dr. L.

S. Rowe, of the University of Pennsylvania.

Accompanied by the director of national terri-

tories and the governor of the Territory of

Neuquen, Dr. Rowe traversed the southern

section of the Argentine from the Atlantic to

the Andes, and from parallel 37 to parallel 42

south. Dr. Rowe depicts in glowing colors

the agricultural and industrial possibilities

of this district, at one time looked upon as a

desert region.

A CABLEGRAM from Cairo, Egypt, has been

received at the University of Pennsylvania

announcing the arrival of Dr. Clarence S.

Fisher, leader of the university museum's
Eekley B. Coxe, Jr., expedition, to make
further excavations in Egypt.

Professor M. A. Rosanoff, of the Mellon

Institute and the Graduate School, Univer-

sity of Pittsburgh, lectured on January 4

and 5 before the New York University

department of chemistry, on the partial vapor

pressures of mixtures in their bearings on the

theory of solutions and the theory of distilla-

tion.

Dr. G. N. Stewart, of Western Reserve

Medical School, lectured before the Syracuse

Chapter of Sigma Xi on December 15, taking

as his subject " The Physiologist in the Hos-

pital and in the State." Other speakers this

semester have been Dr. F. P. Knowlton, of

the Syracuse Medical College, who spoke on
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November 10 on "Hunger and Allied Pbe-

nomena " and Professor Henry A. Peck, of

the Liberal Arts College, whose subject on

November 17 was " Some Recent Aspects of

the Nature and Extent of the Siderial Uni-

verse."

Me. Charles Hallock, the veteran author

and naturalist, founder of Forest and Stream

and the International Association for the

Protection of Game, is now living at the John

Dickson Home in Washington. He is full of

interesting reminiscences. He tells the story

that he first met the late Dr. Elliott Ooues at

the Smithsonian Institution when Ooues was

seventeen years old and took him with him on

an expedition to Labrador in 1860. They

made large collections and placed 164 skins in

the late E. D. Cope's museum at Philadelphia.

Mr. Hallock would be glad to hear from any

of his old friends.

At the annual meeting of the Mathematical

Association, January 9, the president, Sir

George Greenhill, gave an address on mathe-

matics in artillery science.

Mr. Hilaire Belloc gave the presidential ad-

dress at the annual meeting of the Geograph-

ical Association, held on January 7, at the

University of London.

A MEETING in commemoration of the four

hundredth birthday anniversary of Vesalius

was held at the New York Academy of Medi-

cine, January 7, at which Dr. William H.

Welch, of the Johns Hopkins University, de-

livered an address on " Vesalius and the Spirit

of the Time " ; Dr. Fielding H. Garrison,

editor of the Index Medicus, spoke on " Ana-

tomical Illustration Before and After Vesa-

lius," and Dr. Harvey Gushing, of the Har-

vard Medical School, delivered a lecture on
" The Portraits of Vesalius," illustrated by

lantern slides.

PRorESSOR N. C. DuNER, the distinguished

Swedish astronomer, secretary of the Swedish

Eoyal Society of Science, died on November

10, at the age of seventy-five years.

The U. S. Civil Service Commission an-

nounces an examination on February 2, for

engineer of mine-safety investigations in the

Bureau of Mines, Department of the Interior,

at New York, N. Y., at a salary ranging
from $3,000 to $3,600 a year. It also an-

nounces an examination for specialist in cot-

ton testing in the Office of Markets and Rural
Organization, Department of Agriculture,

Washington, D. C, at salaries ranging from
$1,800 to $3,000 a year.

The EoekefeUer Institute for Medical Re-
search will receive $200,000 under the will of

Henry Rutherford, for cancer research work.

This bequest was threatened by a contest of

the will filed by a cousin of the testator, but
the contest was dismissed and the will ad-

mitted to probate.

A Vienna medical journal, as quoted in the

Journal of the American Medical Association,

reports 844 eases of cholera with 331 deaths in

Austria during the week ended November 7,

including 90 cases in Vienna with 10 deaths.

During the following week there were 78 cases

in Vienna with 19 deaths.

The international service of astronomical

telegrams from Kiel having been interrupted

by the war, the management of the "Zentral-

stelle " has been passed over to Professor Elis

Stromgren, Copenhagen Observatory.

The Entomological Society of France has

resumed the publication of its Bulletin. No.
15 of 1914 has just reached this country. At
the meeting of October 14, the president, M.
AUuaud, in addressing the society stated that

in the absence of both of the secretaries at

the front the publication of Nos. 13 and 14 had
been delayed. He urged members still remain-

ing in Paris not to interrupt the regular

meetings under any pretext and to attend

regularly. He quoted the speech made by

Doctor Laboulbene at the meeting of January

11, 1871, during the siege of Paris, in which

the same course was urged. He further stated

that a bomb had been dropped by an aeroplane

very near the Museum of Natural History the

day before the meeting. He stated that MM.
Reymond Morgon and Andre Vuillet had

fallen in battle. Vuillet was well known in

this country on account of his publications

relating to the gipsy moth and its parasites.
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He was killed in an assault on September 10

at Ippecourt. Both of the secretaries, Dr. E.

Jeannel and Dr. Maurice Eoyer, were at the

front but in good health.

We learn from The Observatory that it is

proposed to recommence the publication of the

Gazette Astronomique, formerly issued by the

Astronomical Society of Antwerp. The occu-

pation of that town by the Germans occasioned

the temporary suspension of the Gazette. A
number of English astronomers, on the initia-

tive of Mrs. Fiammetta Wilson, of Bexley

Heath, have promised to aid by pecuniary as-

sistance and literary contributions. It is in-

tended to issue the Gazette monthly unless

funds and the material for printing should

justify publication at shorter intervals. The
minimum subscription will be five shillings,

but those who are able and willing to aid more

generously may subscribe half a guinea or a

guinea as a more effective means of carrying

out the idea of their Belgian comrades. The

Gazette will be published in French and Eng-

lish, and will be devoted to general astronom-

ical subjects. It is hoped that the first num-

ber of the new issue will be ready early in

January. Subscriptions and correspondence

should be addressed to Eelix de Roy, hon. sec.,

29 Stamford St., London, S.E.

Dr. George D. Hubbard, head of the de-

partment of geology at Oberlin College, has

issued a bulletin covering the work of the

Oberlin Geological Survey during the sura-

mer. From June 25 to August 14, Dr. Hub-
bard conducted a field survey in geology at

Glen Lyn, Virginia. The party consisted of

Professor and Mrs. Hubbard and nine stu-

dents, eight men and one woman. Three of

the students were graduates; seven were Ober-

lin men; one came from the University of

Cincinnati, and one from Houghton Semi-

nary, New York. The work consisted of the

making of a topographic map by means of

transit and plane-table, and the making of a

geologic map of about 40 square miles of hilly

country, partly in the folded strata of the

Appalachians and partly in the dissected Alle-

gheny plateau of nearly horizontal strata. A
large collection of rocks and fossils was made;

among the latter were several species of crin-

oids hitherto unknown in the Mississippian

rocks of this locality. These collections are

now being prepared and mounted for the

Oberlin Geological Museum.

With a view to prolonging the original sur-

vey of the Palestine Exploration Fund to the

Egyptian frontier, and so connecting it with

recent work of the Egyptian Survey Depart-

ment, a survey has been carried out under the

auspices of the same fund by parties headed

by Captain S. F. Newcombe, R.E. In a re-

port, written at Akaba in February of this

year and printed in the July number of the

Quarterly Statement of the Fund,' of which we
learn from the Scottish Geographical Journal,

Captain Newcombe describes the general pro-

gram of the survey, and the progress of the

work to date, while a postscript written in

June records the return of the party to this

country after completing its labors. The area

in question was but imperfectly known, and

the results are of some interest apart from
their purely cartographical value. Five parties

were engaged in the work, and the map was

made on the scale of 1 : 125,000, roughly con-

toured at 100-feet intervals. A triangulation

was effected, the fixed points of the Siani

boundary determined by the Egyptian survey

being carried further east, while in the north

a chain of triangles was carried across to con-

nect with the original Palestine survey. In

the south it was possible to save time and ex-

pense by observing large triangles, the exte-

rior points—Mount Hor and Jebel Taba

—

being observed from two mutually visible fixed

points over 40 miles apart on the Egyptian

frontier, and a framework thus supplied into

which subsidiary points could be easily fitted.

The main difficulties encountered were con-

cerned with transport, and the procuring of

guides and supplies, with a certain amount of

hostility on the part of the Arabs, but these

were on the whole successfully overcome. A
small area near Akaba had to be left unsur-

veyed owing to the unwillingness of the Turk-

ish authorities to give the required permis-

sion. This was, however, mapped by Major

Kitchener in 1883. The summit of Mount Hor
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(where tlie size and bright coloring of

" Aaron's tomb " were a distinct aid in the

observation of rays over 55 miles in length)

was fixed, relatively to the Siani survey, with

a probable error of only 30 feet. The other

results of the survey are mainly concerned

with archeology, in the interests of which

Messrs. Woolley and Lawrence, archeologists

connected with the British Museum, were at-

tached to the expedition for part of the time.

Special care was devoted to the accurate col-

lection of names of localities, which were

taken down, as pronounced by the guides, by

an educated Syrian of the party. That of

" Theigat el-Amirin," thought by Professor

Palmer to be possibly a relic of the Amorites,

turned out to refer to a tribal fight of about

150 years ago between the Azazma and Amiri

tribes. The Bedawin of this desert region

seem to have moved there only within the last

500 years. All roads have been inserted in

the new map, and a point of interest is the

discovery that the direct route from Kadesh
to Mount Hor is an easy road, though thought

by earlier writers to be impossible.

The Royal Engineers' Journal for May of

this year contains, according to The Oeograph-

ical Journal, an account by Captain C. W.
Biggs, E.E., of a recent somewhat serious en-

croachment of the sea at Fort Eicasoli, Malta,

and of the measures taken to cope with it.

The paper is illustrated by plans and photo-

graphs. The site of the encroachment is a

line of weakness, due apparently to a fault in

the rock structure, traversing the peninsula

on which Port Ricasoli is placed, on the north-

east of the Grand Harbor. The trace of the

bastion walls built by the knights of Malta

about 16Y0, shows that even then the inlet on

the line of fault existed. The winter storms

have gradually eaten into the fault and bur-

rowed a tunnel beneath the cliff, from which

a sort of chimney was formed leading to the

parade grounds above. Measures were there-

fore necessary to stop the encroachment, the

proposal adopted being one for the creation

of a breakwater across the mouth of the inlet

by means of a number of concrete blocks

chained together. The work has been con-

tinued for several successive years, the com-
paratively small blocks used at first proving

inadequate to withstand the heavy seas. Some
were washed out to the front, while others

sank in the sand. The weight of the blocks

was progressively increased until at last it

reached fifty tons each, and this seems to have

had a satisfactory result. Although some of

the blocks have been shifted by the winter

storms, this has now taken place inwards,

while the sea has helped to defeat itself by
piling up material behind the breakwater.

All that is thought necessary for the future

is the addition of more large blocks from time

to time, and continued filling in behind them.

In the thirty-fifth annual report of the

United States Geological Survey, Mr. Geo.

Otis Smith, the director, discusses partic-

ularly the province of the federal survey. An
amendment which was offered in Congress to

last year's appropriation bill would, if passed,

have restricted the geologic work of the survey

to the public lands. As the amendment failed

the only result was to attract more attention

to the basic investigative work of the survey,

which embraces all the lands of the United

States, the privately owned as well as the pub-

lic lands. The examination of private prop-

erty for private purposes is forbidden by the

organic act of the survey, but the examina-

tion of private lands must be included in any

general investigation. The determinative fac-

tor in the whole matter is whether the inves-

tigative work on privately owned lands yields

results that are merely of local and personal

interest or results that are of general and

national value. Land ownership is only an

incident when large questions of natural re-

sources are considered. The special interest

of the government in its own lands—the pub-

lic lands—being granted, it must be added, as

was suggested last year by Representative

Sherley at a hearing before the House Appro-

priations Committee, that " So far as the

development of the mineral resources of the

country is concerned, it is just as important

to know the resources of privately owned land

as of government-owned land." When it is

remembered that in the First Annual Report
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of the Geological Survey Director King proph-

esied for the United States a future annual

output of mineral products having a value of

a billion dollars, and that the present produc-

tion is two and one half times that amount,

it must be conceded that the desirability of

the federal scientific investigations of these

national resources is even greater than in 1880.

" It is a most conservative statement," Direc-

tor Smith says, " that at no date has the gen-

eral public been in closer touch with the

United States Geological Survey or made

larger use of the published or unpublished

results of its surveys and investigations than

at the present time."

UNIFEBSITY AND EDUCATIONAL NEWS

A BEQUEST of $3,000,000 to Oberlin College

by Charles M. Hall, the distinguished electro-

chemist and manufacturer of aluminum, is an-

nounced. The bequest is in the form of

$2,000,000 endowment to be used for any pur-

pose, $500,000 to be used to build an audi-

torium, $100,000 for the auditorium's main-

tenance, $200,000 to be spent for campus im-

provements; all property in Oberlin owned by

Dr. HaU, and a valuable art collection.

The will of Miss Grace Hoadley Dodge, for

many years known for her educational and

philanthropic activities in New York City,

contains bequests of $1,400,000 for educational

and charitable purposes, as well as a number

of deferred bequests of the same character.

The sum of $500,000 is bequeathed to Teachers

College, Columbia University, in the found-

ing and conduct of which she took an active

part. The college will receive two deferred

bequests, one of which may be large. To the

National Board of the Y. W. C. A. the sum of

$500,000 is left, and to the Y. W. C. A. of

New York City, $200,000.

At the meeting of the corporation of Har-

vard University on December 28, it was voted

to establish a separate faculty for the Bussey

Institution. The vote was consented to by the

board of overseers, and the new body at present

includes the following members: W. M.
Wheeler, Ph.D.; W. E. Castle, Ph.D.; E. T.

Fisher, A.B., M.F. ; E. M. East, Ph.D. ; C. T.

Brues, S.M.; I. W. Bailey, A.B., M.F., and

C. C. Little, S.D., of the Bussey Institution;

G. H. Parker, S.D. and W. J. V. Osterhout,

Ph.D., of the faculty of arts and sciences ; and

E. E. Tyzzer, A.M., M.D., of the medical

school.

Dr. C. E. Burke, lately of the University of

California, has been appointed instructor in

the department of chemistry at the University

of Vermont.

Dr. Howard D. Haskins, formerly associate

professor of bio-chemistry in the school of

medicine of Western Eeserve University, has

been appointed professor of bio-chemistry in

the medical department of the University of

Oregon.

Dr. Frederick D. Heald, of Philadelphia,

has been appointed professor of plant pathol-

ogy and pathologist, Washington State College

and Experiment Station, Pullman, Washing-

ton.

DISCUSSION AND COBBESPONDENCE

bateson's address, mendelism and mutation

In Bateson's thoughtful and stimulating

address,^ a recognized authority on evolution

attempts to summarize for us recent progress

in the study of that subject by analytical

methods. It would be well for all engaged in

some particular branch of this subject to at-

tempt thus to lift the eyes from the scene of

their individual labors and survey from time

to time the entire field. An indispensable

sense of proportion and perspective is thus

gained. This is my excuse for commenting

briefly on some of Bateson's fruitful ideas.

That evolution occurs all biologists agree.

That the organisms now existing on this earth

are different from those which formerly existed

here no one questions. But we are still ignor-

ant of how they came to be different. The

geological record indicates that the change was

gradual. The supposed ancestors of the horse,

1 Bateson, W., Address of the President of the

British Association for the Advancement of Sci-

ence, Science, N. S., 40, pp. 287-302, August 28,

1914.
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for example, are less and less like modem
horses the more remote in geological time are

the deposits in which their bones are found.

But students of evolution differ in their ideas

as to how gradual the progress of evolution has

been and is, for no one supposes the process

ended.

Within my view stands the sloping bank of

a reservoir, which most visitors ascend by a

flight of granite steps; but children often go

up the grassy bank wherever they happen to

encounter it. Either method takes one to the

top, the gradual or the stepwise mode of

ascent.

Evolution was thought by Darwin to occur

in two ways comparable with these, the grad-

ual and the stepvidse. From Darwin's vTritings

it would seem that he regarded the gradual

as the more common and important method
of evolutionary change among organisms, but

it is clear that he recognized stepwise or

" sport " variation as of considerable value,

particularly in the production of new vari-

eties under domestication.

But not many years after Darwin's death a

question arose in the minds of certain thought-

ful naturalists as to whether Darwin had

rightly estimated the relative importance of

these two methods of evolution. Galton,

Bateson and DeVries have laid increasing

emphasis on sport variations or " mutations,"

until these have come to be regarded by many
as of overshadowing importance in evolution.

The full-fledged mutation theory^ maintains

that evolution occurs hy steps alone, that is

that new species arise from old ones by single

discontinuous steps, never by gradual unin-

terrupted change. This theory has been the

guiding principle in evolutionary study in

recent years. Its basic idea is that natural

species are invariably discontinuous and that

intergrades between them do not occur except

possibly as the result of sporadic hybridization,

2 The term '
' mutation theory '

' is here used in

its widest sense, including not merely the ideas of

De Vries concerning evolution among the evening

primroses, but the general idea of discontinuity

in the origin of species previously outlined by
Galton and Bateson.

such intermediate forms being unstable and
so without significance. The attempt by Bate-

son^ to classify the variations which occur

within species led him to the conclusion that

only such variations as are discontinuous in

nature can have species-forming value, since

they alone are not " swamped by crossing."

This idea has been supported by the observa-

tion that among species regularly dimorphic

or polymorphic, the several forms which re-

main distinct, notwithstanding constant inter-

crossing, are Mendelian alternatives, conform-

ing with the laws of dominance and segrega-

tion. Many of the striking variations in color

and form which occur among domesticated

animals and plants follow these same laws so

that their rediscovery and verification in 1900

was rightly regarded as strong presumptive

proof of discontinuity in evolution. At about

the same time DeVries brought together in

his book entitled " The Mutation-Theory " a

large amount of evidence favoring the idea of

discontinuity in evolution most important of

which was the repeatedly verified polsrmorph-

ism of the seedlings produced by Lamarck's

evening-primrose.

Mendelian segregation, however, does not at

present offer a sufficient explanation of muta-

tion in the evening-primroses so that provi-

sionally we are forced to conclude with Gates*

that mutation and segregation following

hybridization are probably distinct phenomena.

It also remains doubtful whether the phe-

nomena observed among evening-primroses

occur at all commonly among other plants or

among animals. The so-called " mutations "

which Morgan has observed in the fly Droso-

phila are certainly not of this order, but are

clearly due to Mendelian factorial variation.

Many with Bateson think that Mendelism

affords a basis for the explanation of all evo-

lution and confidently expect the evening-

primroses sooner or later to be shown con-

formable with its fundamental ideas. In the

3 "Materials for the Study of Variation," 1894.

* Gates, K. E.,
'

' Breeding Experiments which

Show that Hybridization and Mutation are Inde-

pendent Phenomena," Zeits. f. ind. Abst. u.

Vererlungslehre, 11, pp. 209-279, 1914.
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latest statement of his views, Bateson argues

substantially as follows: Variations may be

large or small. Those which are small are

either not inherited or are of no consequence,

being " slight differences that systematists

would disregard." But large differences can

not arise " by accumulation of small differ-

ences." Hence only large differences have

evolutionary significance. In his own words :^

We have done with the idea that Darwin came

latterly to favor, that large difEerences can arise

by accumulation of small difEerences. Such small

difEerences are often mere ephemeral efEeets of

conditions of life, and as such are not transmiss-

ible; but even small difEerences, when truly ge-

netic, are factorial like the larger ones, and there

is not the slightest reason for supposing that they

are capable of summation.

Whether we may properly regard small differ-

ences as capable of " summation " depends

upon what we mean by summation. Phillips

and I^ have shown that in the case of piebald

rats the areas of white fur characterizing the

race may be either increased or decreased at

will and that the change takes place gradually,

progressing steadily generation after genera-

tion and far transgressing the original limits

of variation. The same is undoubtedly true

of similar variegated patterns which mendelize

among both animals and plants. Small differ-

ences which have arisen spontaneously have

certainly been aggregated in this case. But

crossing of the modified races shows that the

aggregated changes have not been summated

to such an extent that they constitute a single

Mendelian factor, except in one case, where it

seems quite possible that something of this

sort has occurred. I am by no means ready to

regard summation out of the question,

whether by that we mean mere aggregation or

fusion into a new Mendelian unit.

Bateson has further expressed the view that

evolution has occurred largely, if not exclu-

sively, by loss of Mendelian factors resulting

in striking variations that breed true from

their first appearance and thus render the

5 L. c, p. 285.

« Publ. No. 195, Carnegie Institution of Wash-

ington, 1914.

parent species dimorphic or polymorphic. That
many varieties of domesticated animals and

cultivated plants have originated in this way
will be admitted by any one who has studied

them genetically. Darwin himself pointed

out the importance of " sport " variation in

producing new varieties of animals and plants

under man's care and supervision and it is

known that similar variations occur in wild

species. But it is doubtful whether in a wild

species a sport originating in this way has

ever replaced the original form. Under do-

mestication it is only the constant interposi-

tion of man that keeps the favored sports alive.

Whether sport variation has had any part in

the evolution of species is accordingly very

doubtful. If we compare one wild species

with another, we commonly find existing be-

tween them not single striking differences

but numberless minute differences. Systemat-

ists usually name as diagnostic characters a

few of the more striking differences, ignor-

ing, as they are quite warranted in doing, all

minor ones, the enumeration of which is for

their purpose superfluous. But if one makes

an intensive study of related species he finds

that they differ in endless details of structure

and physiological behavior extending even to

differences in size of the constituent cells of

the body (Conklin), or of their parts (chromo-

somes, chromomeres, etc.). During recent

years, as the discrimination of species has be-

come more keen, it has talten on more and

more a quantitative expression. Series of

specimens are measured, and specific distinc-

tions are based on absolute and relative di-

mensions of parts, not on the " presence or

absence " of large striking features of organi-

zation. It is easy to dispose of the work of

the systematist by assuming that he does not

know his business, but is it wise to do so?

For other lines of evidence also indicate that

the differences between species are quantita-

tive and increase with genealogical divergence.

This for example is the conclusion reached

from such distinct methods of study as the

examination of the forms of hemoglobin crys-

tals in the blood of various species of animals

and of the precipitin reaction of the blood.
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But quantitative differences such as distin-

guish species are precisely those which do not

Mendelize in crosses. Bateson says (p. 291) :

Of the descent of quantitative characters we

still know practically nothing.

By which he probably means that we know
nothing Mendelian, since in this address he

treats Mendelism as the all-sufficient basis of

evolution, and ignores a decade of intensive

work in America directed toward the discovery

of Mendelian factors as a basis for quantita-

tive differences, a work participated in by

many different workers, all favorably dis-

posed toward the idea, but all unavailing. For

the uniform result of a cross which involves

quantitative differences is the production of

an intermediate, which in turn produces inter-

mediates only slightly more variable than the

races originally crossed. Dimorphism or

sharply discontinuous polymorphism is reg-

ularly wanting after size crosses. This is a

fatal objection to the idea that specific differ-

ences are diseontinuovis in origin. One who
advocates this idea has no choice at present

but to ignore (as Bateson does) all evidence

derived from the experimental study of this

subject.

The idea that large differences can not arise

by summation of small ones is rendered im-

probable by this evidence. For if the larger

(quantitative) differences can so readily be

broken down into smaller ones, it seems highly

probable that the process is reversible. In-

deed the experience of breeders shows that

it is. The dog-breeder alluded to by Bateson

who titrated his colored fluids to illustrate

blood dilution in crosses was, so far as quan-

titative characters are concerned, employing

a very apt method, notwithstanding Bateson's

disapproval of it.

Even sport variations, which truly Men-
delize, and which form the basis of color vari-

eties and other fancy varieties among animals

and plants, even these are capable of second-

ary break-down or " fractionation," as Bateson

admits. In making this admission he differs

from the supporters of the pure-line theory

who conceive that a Mendelian factor is in-

capable of change, but who apparently hold

the idea as an article of faith rather than one

requiring proof.

Secondary break-down or modification of

Mendelian factors is, however, coming to be

so generally recognized that a special name is

now applied to its products, that of multiple

allelomorphs. Even those who hold to the con-

ception of " pure lines " now recognize that

the same sport variation (" mutation " or

" locus ") may assume several different condi-

tions which viewed quantitatively form a

graded series; but they insist on the discon-

tinuity of the grades or forms which a Men-
delizing character may assume, maintaining

on a priori grounds that these stages can not

be bridged. The perilousness of such a posi-

tion is apparent from a single well-known case.

The first discovered Mendelizing character in

animals was albinism and it is one of the

simplest and clearest cut of all Mendelian

characters thus far discovered. It was not to

be expected that the single step between a

wholly uncolored and the normally colored

condition would be or could be bridged. Yet

two such intermediate stages have already

been demonstrated, which are unmistakable

allelomorphs of albinism, i. e., which behave

as alternative forms of the same genetic factor.

If two such intermediate stages may arise,

why may not others arise; why not a dozen,

why not a thousand ? Is it safe to assume that

this is not possible?

Bateson urges that in cases of color variation

such as that of the sweet-pea and the primrose

the large changes came first and the smaller

ones later by secondary break-down or " frac-

tionation." The argument implies, indeed, he

expressly claims, that large differences can

not be built up from small ones. I do not

believe that either paleontology or the history

of breeding will support Bateson in this claim.

On the former ground Osborn' holds to a

gradual origin of discontinuous differences

between organisms. A study of breeds of

animals in comparison with their wild orig-

inals or present-day representatives shows

' Osborn, H. F., '
' The Continuous Origin of

Certain Unit-characters as Observed by a Paleon-

toogist," Amer. Nat., 46, pp. 185-278, 1912.
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that variation has not occurred merely by large

losses subsequently fractionated so as to form
intermediates. Not merely intermediates arise

but also those which transcend any known
original sports. Original black races have

become blacker ; original yellow races have be-

come yellower ; white-spotted races have become

more spotted still at the will of the breeder.

Large races also become larger, and small

races smaller, under the hands of the fancier.

He does not limit himself to the production of

intermediates.

To suggest further that all variation tran-

scending limits previously existing is due to

loss of inhibitors and so is really retrogressive

is scarcely satisfying. It is a formal evasion

of the difSculty but in no sense a solution of

it. It belongs with the box-within-box idea

of development. I agree with Bateson that

variety formation within the higher animals

and plants seems to be very frequently by a

process of loss but I can not believe that this

is the exclusive process concerned in the for-

mation of new species or even of varieties. It

needs but to carry the idea to its logical con-

clusion to show its absurdity. Is man merely

an amoeba simplified by loss of inhibitors? I

can not believe so. I can not believe that

the original proteid molecule has since its

original synthesis only grown simpler. New
radicles have undoubtedly become attached to

it as side-chains replacing or supplementing

old ones and changing its properties. The liv-

ing substance is not merely losing constitu-

ents; it is also gaining new ones. Similarly

organisms, morphologically and physiologically,

change not merely by losses but also by gains.

It is impossible to explain evolution satis-

factorily by either process alone. The two go

hand-in-hand and no doubt are constantly

occurring among organisms. Change is uni-

versal. Mere subdivision of a species into

two groups of individuals, which are pre-

vented from intermingling, seems to be suffi-

cient in time to make the two groups speci-

fically distinct. Each keeps on changing in

so many different ways that it would be little

short of a miracle if both changed similarly

and simultaneously in all respects. Direct en-

vironmental effects are insufficient to account

for such organic changes, for among the best-

knovm illustrations of divergent evolution are

the animals of oceanic islands, close together

and subjected to the same climatic agencies,

undoubtedly descended from common ances-

tors at no remote period, yet having become
distinct, probably through numerous spontane-

ous changes which isolation prevented from
being ground dovpn to a common level by
inter-crossing.

These are commonplaces of evolutionary

knowledge, familiar to everyone since Darwin
and Wallace first called attention to them,

yet we are in danger of overlooking them for

the moment in our enthusiasm over a new
method of attacking the obstinate problems of

evolution. It may not be superfluous there-

fore to call renewed attention to them in this

connection. Spontaneous variation is stiU

with us and is as widespread as it was in

Darwin's time. It is doubtful whether un-

varying " completely homozygous " organisms

occur anywhere outside the text-books. In

the case of organisms known to be varying

genetically there is abundant evidence that

small variations are heritable no less than

large ones, and we are by no means " done with

the idea " that small variations are capable of

summation.

With Bateson we must deplore the necessity

of engaging merely in destructive criticism.

It is indeed " a low kind of work." It would

be so much easier, pleasanter, and more satis-

fying to adopt a single explanatory principle

for evolution and build on this. But it would

be foolish to go on building lofty superstruc-

tures of hypothesis on an insecure foundation,

and the more carefully we scrutinize the muta-

tion theory the more serious do our doubts

become whether it is a secure foundation for

evolutionists to build on. W. E. Castle

BtJssEY Institution,

FoKEST Hills, Mass.,

December 12, 1914

MASTODON TUSK IN GLACIAL GRAVELS

To THE Editor or Science : A tusk of a pro-

boscidean, probably Mastodon americanus, waa
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found recently in a gravel pit in Pony Hollow,

twelve miles southwest of Ithaca, N. T., on the

property of Mr. Bert Drake. Unlike most

Mastodon finds from this region this is not

postglacial. It was found in place twenty-four

feet below the surface in stratified sand and

gravel which was being used in good roads

work. The pit is in the base of an extensive

terrace whose top follows the valley wall high

above the outwash gravel plain which occu-

pies the fioor of the valley. The exact origin

of this Pleistocene terrace is obscure but it is

certainly not later than the end of the ice

occupation of the valley and may be earlier.

The tusk was broken in removing the gravel.

Two pieces, each about a foot long, from ten

to thirteen inches in circumference, were pre-

sented to the Paleontological Museum of Cor-

nell by E. A. Dahmen, the road engineer.

Three approximate measurements of the cur-

vature of the tusk gave from two feet one inch

to two feet eleven inches as the radius of

curvature.

Pearl Sheldon
Cornell University

SCIENTIFIC BOOKS

THE TRANSLOCATION OF MATERIAL IN DYING

LEAVES ^

The fact of an autumnal transfer of nu-

trient matter from leaves was first clearly

stated by Sachs, in 1863. Sachs's statement

was based on microscopical examinations of

the leaves of a series of plants in various stages

of their autumnal changes, whereby he deter-

mined that starch and chlorophyll disappeared

from leaves before their fall. He extended

this observation to cover most of the other nu-

trient materials in the leaf. Swart, however,

holds that the solution of this question in its

broader sense is to be had only by chemical

analyses such as he has made.

According to Swart, the first essential to a

correct answer is a correct wording of the prob-

lem, as follows

:

1 Swart, Dr. Nicolas, "Die StofEwanderung in

ablebenden Blattern," pp. 1-118, Taf. 5, Jena,

Verlag von Gustav Fiseher, 1914.

During the autumnal coloring of leaves ca.n.

there be determined, by chemical analysis, a trans-

location of nutrient materials during the period

extending from shortly before to directly after the

close of the yellowing?

It is essential to draw the time limits thus

sharply, since this period represents a sharply

limited, externally recognizable terminal pe-

riod in the life of the leaf, which in addition

to anatomical variations in the petiole, may be

directly recognized by the physiological proc-

esses which are indicated to us by the disap-

pearance of the chlorophyll. If we would an-

swer the question as to whether, before the fall

of the leaf, there may be demonstrated a trans-

fer of any substances, it is necessary to regard

only the period during which the leaf, as indi-

cated by these externally recognizable proc-

esses, prepares for its final act. After answer-

ing this narrower question, then we should

consider the amount of these materials in the

leaf at other periods of the year, in order to

arrive at a causal explanation of the phenom-

ena.

The necessary chemical analyses fall into

two groups : those which extend over the entire

vegetative period of the leaves, and those

which cover only the period directly before

and after yellowing. In most of the former

investigations the leaves analyzed began to be

removed from the tree at a late period, but

quite independent of the exact time when the

coloring began and ended. The value of the

results of such analyses must, therefore, be

estimated with caution since, even in most

favorable eases, they can only give us an an-

swer to the question of whether, in general, yel-

low leaves are poorer in their content of any

given substance than green leaves of any

earlier period. Thus a maximum or a mini-

mum in the proportion of the given material

in the intervening period would give results

entirely misleading with reference to the ques-

tion whose answer is sought.

Another objection to former researches that

extend over the entire vegetative period is that

very frequently a large number of leaves for

study were taken at one time from the same
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tree. By this act the metabolism of the re-

maining leaves is known to be altered. Thus,

for example, the rapidity of the translocation

of carbohydrates from leaves is increased with

the diminution of the number of leaves on the

plant; by partial defoliation transpiration

from the remaining leaf surfaces is increased,

and this is accompanied by a more rapid de-

pletion of starch. The taking in of the nu-

trient salts is also favored by a diminution in

the number of leaves.

If dead leaves are used in the analysis,

another source of error is introduced, since

substances may be washed out of dead leaves

exposed to the weather. In former researches

a yellow color has been held to indicate death,

and all yellow leaves accordingly designated

as dead. Swart discusses these, and other

sources of error in all researches on the subject

prior to Wehmer's Kriiik of 1892. He argues

with Wehmer that all results published before

his paper can be relied upon to only a limited

extent, but he disagrees (p. 37) with Weh-
mer's view that these results argue against the

validity- of the theory of a depletion before

leaf-fall, for he knows of no case where the

failure of a translocation has been demon-

strated beyond doubt.

In his own researches Swart employed the

method devised by Stahl, of cutting out, with

a die (or a cork-borer), portions of the leaves

for analysis, thus avoiding the troublesome

and inaccurate measuring of the area of an

entire leaf. Tabular statements of the results

of several analyses are given on pages 59 to

67, the material including leaves of Anthurium,

sp., Liriodendron Tulipifera, Ginho hiloia,

Laserpitium latifolium, Parothia persica,

2Eschylus Hippocastarmm, Salix caprwa, 8or-

hus intermedia, Quercus sp., and others. These

analyses show that the leaves in the brief pe-

riod preceding their fall and during their col-

oring, had suffered a loss of nitrogen, phos-

phoric acid and potassium, and these losses,

especially in the case of nitrogen and phos-

phoric acid, were quite considerable. These

results confirm in toto those of former investi-

gators. The slight loss of magnesia in indi-

vidual cases may, in the opinion of the author,

be attributed to variations in the analyses, in

consequence of the inequality of the research

material. Iron remains rather constant.

It is worthy of note that calcium, silica,

phosphoric acid and chlorine, materials which

at other times become richer in leaves, increase

only a little, or not at all. From this it may
be inferred that, in general, in the last vital

period of leaves, only slight additional quanti-

ties of nutrient salts are taken in from the soil.

On the other hand, the two analyses of Laser-

pitium (as shown in the table, page 67), in so

far as they are comparable, indicate that the

composition of leaves may vary considerably

in different years.

No general law or principle can be formu-

lated from the knovsm behavior of nitrogen,

phosphoric acid and calcium. Such an infer-

ence must be based on a study of all the in-

vestigations bearing on the subject. The fact

that the literature contains certain contradic-

tions as to the behavior of calcium, serves only

to indicate (in so far as the researches have

been carried out with sufficient care) that the

behavior of any given substance is not uniform,

but varies, within wide limits, according to

the plant and the external conditions.

In consideration of the rather considerable

losses, especially of nitrogen and phosphoric

acid, suffered by the leaves studied by Swart,

he finds himself in entire agreement with the

view for which Eamann and Stahl contend,

namely, that the loss of substances suffered by

leaves before their fall is wholly restricted to

their period of yellowing. Microscopic in-

vestigations of yellowed leaves (pages 70-96)

also substantiate this conclusion.

The second chapter is devoted to The Color-

ing of Leaves. Having demonstrated that the

translocation of nutrient materials, resulting

in a permanent loss of these substances from

the leaves, takes place in the relatively short

period of a few weeks' duration, marked exter-

nally by the loss of chlorophyll, the author

now turns his attention to this period, in order

to ascertain how far a study of the yellowing

of leaves would lead to the same conclusions as

did the chemical analyses.

The period of yellowing or of coloring in
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general, in which are completed those proc-

esses which are associated with the degenera-

tion of the leaves, varies in length (according

to the species of plant) from a few days to sev-

eral months. In unusually dry, or in wet cold

years (e. g., 1911 and 1912 in Germany), this

period began several weeks earlier than nor-

mally, and was of briefer duration. Under

these conditions the loss of substance which

leaves suffer through autumnal translocation

is notably less than under normal conditions,

especially when an early night frost brings the

life of the leaf to an abrupt end.

That the vascular bundles exert an influ-

ence upon the process of change of color is evi-

denced by the fact that the change always be-

gins in those parts of the parenchyma that are

farthest from the veins, and spreads thence by

•degrees, first to the smaller veins, then to the

main veins, reaching the petiole last of all.

As the yellow color spreads the stomata (as

Stahl has shown) quite generally become

closed.

Swart then asks what has become of the

chlorophyll, where the yellow color has ap-

peared, and notes that this question can not

he considered to advantage, except in the light

of the newer conceptions concerning the na-

ture of chlorophyll. Then follows a review of

the chlorophyll studies of Sorby, Tswett, Will-

statter. Kohl, Czapek and others. According

to Kohl (1902), there belong to the yellow pig-

ments of chlorophyll, carotin and two xantho-

phylls, a and ^. Tswett (1903) distinguished

in addition to carotin, three xanthophylls, a,

Oi, /?. From subsequent researches of Will-

statter we have become better acquainted with

two of these yellow accompaniments of chloro-

phyll. One is an unsatisfied carbohydrate, of

the composition C^H^,, identical with the caro-

tin of carrots. The second, the xanthophyll of

older authors, is an oxide of carotin, with the

formula C^„Hj„0,. Both pigments are crystal-

lizable. According to Willstatter, both these

yellow pigments play no role in photosynthesis,

but are concerned in respiration, and with this

view Swart agrees.

Eetuming now to the question as to the be-

havior of these green and yellow pigments.

during the yellowing of the leaves. Swart re-

jects the hypothesis that the green ones disap-

pear from the leaves, while the yellow ones, as

such, remain behind. As to whether the chlor-

ophyll is merely translocated as such, or

whether it first undergoes a decomposition,

there is no a priori reason for considering the

first alternative as correct, while at the same
time no instance is knovra where the colorless

rhizomes of our perennial plants become green

in winter. Observations of the bark of girdled

branches above the girdling, as compared with

the bark below the girdling, also give negative

results, and so on this ground also, we may
reject the hypothesis of a translocation of

chlorophyll as such.

If, however, the chlorophyll suffers a disin-

tegration, then either the disintegration prod-

ucts are removed from the leaf, or else they

remain where formed. Stahl (1909) showed

that the former is the case, and demonstrated

that the separation of a leaf from the stem, or

portion out of the leaf blade, caused a marked

retardation of the yellowing in the leaf or iso-

lated portion. The same result was obtained

on trees in the open, in the case of leaves at

the commencement of color change, by sepa-

rating a part of the blade from direct connec-

tion with the vascular bundles, by a cut or

simply by pinching. Swart has repeated these

experiments with the same results as those ob-

tained by Stahl. For their firmer establish-

ment, there is needed only the application of

the law of mass action. Swart, therefore, con-

cludes, with Stahl, that the chlorophyll passes

from the leaves into the stem in the form of

its disintegration products.

The question of the fate of the yellow color-

ing matters is next considered. Kohl held that

the yellow pigment that remains behind in

yellowed leaves consists of carotin and also of

the xanthophylls, a and /?, found by him in

green leaves, but that the yellow pigment of

the normal green chloroplasts remains unal-

tered during the autumnal color changes. In

direct opposition to this Tswett, by means of

his adsorption method, found that, in most

eases, the larger part of the yellow pigments in

yellowed leaves represents a new formation,
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whicli lie provisionally designated as autumn-

xanthophyll. The question as to whether it is

simple or complex, Tswett did not solve. If

Tswett's idea is correct, then it is highly prob-

able that we have to do here with a derivative

of the normal yellow pigment of the leaf—pos-

sibly with a further oxidation product of caro-

tin. Swart refers to the contrast (first noted

by Stahl) in the behavior of the yellow and

green pigments, and the biological significance

of yellowing and etiolation, showing how the

yellow pigments containing the elements 0, H,

and O, remain in the leaf, while the green pig-

ments, which contain also N and Mg (two ele-

ments whose retention by the plant is more im-

portant than that of the other three), are

transplanted back into the plant before the

death of the leaves.

Here is a lack of agreement with the results

of the chemical analyses, which show that the

magnesium is not removed from yellowing

leaves, and a satisfactory explanation of this

contradiction in favor of the results above

recorded is not at hand. One may consider

that the magnesium contained in chlorophyll

represents only a very small part of the entire

amount of that element which is present in

leaves, so that, considering the variations

which the results of the analyses always show,

the translocation of this small part may be

often not noticeable in the end result. Unless

we abandon the idea of a translocation of the

chlorophyll in the form of its disintegration

products, we must establish the fact that the

magnesium very probably takes no part in this

movement.

Swart then gives attention to the changes in

the cell contents of the yellowing leaves dis-

closed by a microscopical examination. Four

different processes (to which Sachs first called

attention) are studied: (1) The destruction of

the outer form of the chlorophyll grains, (2)

the disintegration of the green pigment, (3) the

translocation of the chlorophyll substance, (4)

the translocation of the starch. These proc-

esses, which may occur in any order or simul-

taneously, are studied and described. Con-

trary to Mer, Swart believes that the oil,

formed by the disintegration of the chloro-

phyll, remains in the leaf at the time of leaf

fall. Wide variations are noted in the behay-

ior of the starch. In some leaves which have

just begun to turn yellow, very little starch

was found, while in others, quite yellow, the

yellow portions were found to be full of starch".

Swart confirms the observations of Mer as to

the sequence of steps in the disappearance of

the starch, namely, first from the parenchyma

cells of the leaf blade, then from the veins of

the blade, and finally from the vascular bundles

.of the petiole. Small traces of starch remain

with the intact chloroplasts in the guard cells

of the stomata. It is not strange that traces

of starch remain in completely yellowed leaves,

when we recall that the solution of starch is

greatly inhibited by the very low temperatures

which often occur suddenly in autumn, and

that there is also a high content of insoluble

carbohydrate, as shown by chemical analysis.

As to the behavior of the plasma itself.

Swart failed to confirm the observation of

Kienitz-GerlofE that only disorganized rem-

nants of plasma are to be found in yellowed

leaves. The mesophyll cells give the impres-

sion of being very poor in plasma, in compari-

son to the parenchyma of the vascular bundles,

but the plasma utricle and the nucleus remain

intact. The cells of the leaf, even after leaf-

fall, are by no means dead. That a transloca-

tion of nitrogenous substance occurs (as the

chemical analyses conclusively demonstrated),

was also determined by the microscopical study.

This may be associated with a destruction of

the plasma and a transfer of the disintegration

products, but Swart could find no evidence of

a translocation of the plasma itself, as held

by Kienitz-GerlofE.

In 1860, von Mohl showed the untenableness

of Schacht's view that the death and fall of the

leaf was caused by the formation of the ab-

scission layer of periderm at the leaf-base, for

in many plants this layer does not form, and

in the cases where it is present the vascular

bundles are not interfered with by its forma-

tion. Observations to the same effect by Tison

were confirmed by Swart, who considers that

there is no longer any doubt that the forma-
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tion of the abscission layer does not interfere

with the translocation of materials between

stem and leaf, although, as Tison demonstrated,

thyloses may form in the vessels, and callus

in the sieve tubes, but other observed changes

(lignification, cork formation and stoppage by

wound-gum) take place only after the leaf

has fallen.

To test Tison's statements as to the forma-

tion of thyloses and callus. Swart employed

indigo-carmine, a stain that does not pene-

trate the protoplast, and is not poisonous (like

eosin) in concentrated solution. Branches

containing leaves that had begun to turn

yellow, as well as green leaves, were placed in

deep blue solutions in light, and the penetra-

tion of the stain followed by observing cross

sections. In all cases, within a few hours or

longer (varying according to the species or

the length of the branch), the stain had ad-

vanced into the vascular bundles of the petiole,

and even into the veins of the blades of the

yellowed leaves. The stain appeared earlier in

the green than in the yellow ones, although

the green ones were farther away, and this

may be explained by the stoppage of the sto-

mata above described. In how far the closing

of the stomata or the changes in the leaf base

are to be considered as the primary cause of

the diminished suction in the yellow leaves

was not determined. The fact remains that

any considerable stoppage of the path of liquids

is not the rule. The observation that com-

pletely yellowed leaves often remain for many
days in their exposed places on the tree with-

out becoming dry, leads us to the same conclu-

sion. The author also finds that the leptome

elements of the vascular bundles are not cut

off by the abscission layer, so that the trans-

portation of substances from the leaf is not

hindered in that manner. These facts meet

all objections to the transportation theory

based on the argument that the abscission

layer, being formed before yellowing begins,

prevents the passage of materials to and from

the leaf.

We are accustomed in our thoughts always

to associate leaf fall with a degenerative

change of color; but that leaves out of account

the periodic or the continual leaf-fall outside

of temperate regions, and even often in au-

tumnal leaf-fall, where we observe, especially

on certain trees, that many leaves fall when
still green, or only half colored. On more
careful investigation, however, these latter

eases are found to be due to some unfavorable

external conditions, such, for example, as

frost, which may cause a rupture of the leaf

by the formation, at night, in the abscission

layer, of ice crystals which thaw on the follow-

ing day. Other causes mentioned are storms,

sudden increase of turgor in the active zone,

disease of the roots or of the leaves them-

selves, and the leaving of collected plants for

too long a time in the collecting case. Thus
it is seen that plants shed their leaves, not

alone when they have ceased their function as

organs of nutrition, but also when the life of

the plant is threatened, especially as a result

of too great transpirational activity.

Mention is made of such trees as the beech,

hornbeam and oak, many or most of whose

leaves remain on during the winter, on account

of their failure to form the abscission layer

until the following spring.

The red pigment of the anthoeyan group,

occurring in solution in the cell-sap, and to

which the autumn landscape owes its special

charm, is also formed at other seasons. Its

appearance before the death of the leaf is re-

stricted to a relatively small number of spe-

cies, and then it does not replace the yellow

pigment, but only masks the latter. It often

occurs in mature leaves when there is no out-

ward indication of initial degeneration, such,

e. g., as the disintegration of chlorophyll. An
active assimilation, combined with a migration

of carbohydrates induced by nocturnal cold,

is a conditio sine qua nan for the accumula-

tion of sugar in the cell-sap, which, in turn,

is the antecedent condition for the formation

of the red pigment. Thus it is that we have

the most beautiful red colors in autumn when

cold nights alternate with warm days.

There follows a brief discussion of Pick's

theory that the presence of anthoeyan in leaves
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favors tlie digestion of starch and the trans-

location of carbohydrates, and especially that

it increases the activity of the starch-digesting

enzyme. Wortmann disagreed with this, but

Stahl, in his researches with variegated leaves,

found a satisfactory explanation of the favor-

able inifluence of the red pigment on the proc-

ess of the translocation of materials. The

formation of red pigment in leaves in spring

and fall, and in high mountains, in summer, is

associated with low temperatures which retard

the translocation of the photosynthate, and

thus decrease the activity of photosynthesis.

Stahl's thermoelectric investigations with red-

spotted leaves demonstrated an increased ab-

sorption of heat in those parts of the leaves

containing anthocyan. On the basis of these

results, Stahl modified Pick's thesis as follows

:

In the heat-absorbing red coloring matter of

leaves the plant possesses a medium, for accelera-

ting the transformation of matter and energy.

Contrary to the light-shield theory, which

holds that the anthocyan is a protection against

the destructive effect of a too intensive light

on the chlorophyll, Stahl's theory, especially

in view of the favoring of the process of trans-

location, has the advantage of either giving

biological significance to the red pigment in

autumn leaves, or of pointing the way to in-

vestigations of the metabolism in autumn-red

leaves.

It remains to be proved whether the favor-

ing influence of the red pigment on the trans-

location of material may actually be demon-

strated by comparative chemical analyses, or,

in other words, whether and in how far red

leaves, under the same conditions, suffer a

more thorough emptying out than do other

leaves on the same plant which have not formed

the red pigment. Swartz's analyses of green,

yellow and red leaves of Parottia persica, with

reference to nitrogenous contents showed that,

before leaf-fall, the red leaves are more thor-

oughly emptied than the yellow ones.

If a leaf is dropped from the branch shortly

after its color has turned (be the color either

yellow, red or white) the cells still remain

alive, except in a few cases where pari passu

with the loss of chlorophyll a brown pigment

spreads over the leaf-surface. The outer ap-

pearance and also the microscopical characters

indicate that the cells by no means contain

merely disorganized matter, but maintain their

complete vital functions until the appearance

of the brown and black color, which indicates

the death of the leaf. Thus, with Tswett,

Swart concludes that the color change of leaves

is not a postmortem decomposition, but a phys-

iological process, and that we have to distin-

guish two phases in the change of color, viz.,

the necrobiotic, with its yellow, red and white

tints, and the postmortem, characterized by
the appearance of brown and black color.

But Swart holds that the theory of trans-

location does not stand and fall with the ques-

tion as to whether the leaf during yellowing

becomes dead or not, for, as he has shown in

the investigations here recorded, the trans-

location of material still takes place from the

portions of leaves that have already entered

upon change in color. Nevertheless, Swart

adds, the theory, in consideration of certain

cases, must suffer a certain limitation.

A chapter on final considerations (pp. 97—

117) concludes the book.

0. Stuart Gagee

SPECIAL ARTICLES

ON THE ORIGIN OF THE LOESS OF SOUTHWESTERN

INDIANA 1

The gallant defenders of the grand old

aqueous theory of loess deposition seem to be

retreating southward, though their rear-guard

vigorously contests every district yielded. Just

now they seem to be crossing the Ohio River.

Humor has it that a strip on the north side

of the river in southwestern Ohio is still being

claimed; southwestern Indiana^ has been in

their undisputed possession for 10 years; and

the latest publications on the geology of west-

ern Kentucky and southeastern Missouri con-

tain such words as " the writer may state his

1 Published hy permission of the Director of

the United States Geological Survey.

2 Bull. Geol. Soo. Am., Vol. 14, pp. 153-176 and

the Patoka folio TJ. S. Geol. Survey.
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belief tliat the loess of the region under con-

sideration is of fluviatile and not of eolian

origin,"^ and " the submergence during the

deposition of the loess."*

However, changing the figure, there is rea-

son for suspecting that some have secret long-

ings for a geological statute of limitations

which would remove responsibility for state-

ments expressed a few years ago.

Fortunately for the sake of long and inter-

esting debate, it seems impossible to say the

last word on the origin of the loess. Never-

theless, some, perhaps weary of the contro-

versy, or perhaps for novelty, have seemed

ready to compromise and admit that some

loess may have had one origin and some an-

other. Such an interpretation was placed on

the loess of southwestern Indiana in the re-

ports just referred to, and the principal object

of the present communication is to suggest that

another view concerning this material may be

tenable.^ The suggestion is perhaps somewhat

tardy, but it has received several years of

careful consideration.

The correct interpretation of loess like that

of other geologic phenomena depends much
on the study of extensive areas. The writer's

first-hand knowledge of the loess comes from

most of the area of its occurrence in the

United States from Nebraska to Ohio, and

from Minnesota to Louisiana and also from

a part of that in Europe, but it has been par-

ticularly in the survey of the Quaternary geol-

ogy and physiography of a dozen quadrangles

in southern Illinois that he has been impressed

with the idea that the conclusions set forth

with regard to the loess of the Patoka quad-

rangle are not widely applicable. Naturally,

the attempt was made to correlate the work
in Illinois with that done in nearby districts,

3 Water Supply paper No. 164 U. S. Geol. Sur-

vey, p. 46.

^ '
' The Physiographic Development of the Low-

lands of Southeast Missouri," p. 30.

5 The loess is not the only surfieial material of

the Patoka quadrangle concerning which the

writer is inclined to a different view from that set

forth in the folio, but it is perhaps the most im-

portant.

and for this purpose the Patoka area has been
visited a half dozen times in as many difier-

ent years. The object of the later visits was
to review the work done in previous years and
to make sure that none of the critical places

had been missed, though a complete survey was
not undertaken.

Some quotations from the Patoka folio wiU
indicate the view there set forth.

Previous to the present survey of the region no
attempt had been made to differentiate the sUta,

but evidence is now at hand for separating them
into two types: (1) thick, yellowish, calcareous,

and frequently stratified silts along the immediate
borders of the Wabash Valley, which are desig-

nated marl-loess, and (2) the more clayey, oxi-

dized and structureless silts designated as com-
mon loess, forming the general mantle over the

surface more remote from the river. The first is

believed to be of aqueous and the second of eolian

derivation.

The marl-loess

occurs at all altitudes from the flood plain to the

500-foot level (120 feet above the river), at which

altitude it frequently forms broad terraces and
flats . . . burying a rugged rock or till topography.

The thickness of the marl-loess in these terraces

and flats is sometimes 40 feet or more, but thick-

nesses of 10 to 200 feet are more common.
The marl-loess is characterized by a high cal-

careous content and frequently by a sandy texture.

Calcareous concretions are exceedingly abundant.

In many instances it is delicately stratified and in

some cases is interbedded with sands or fine

gravels, or even carries scattering pebbles itself.

The perfection of their stratification, their in-

terbedding with sand and gravel, the presence of

pebbles in them, their terraced form, and their

limitations to the borders of the Wabash point to

water as the most probable agent in the accumu-

lation of the marl-loess deposits, the deposition

probably being in a fluvio-lacustrine body occupy-

ing the lower Wabash Valley, into which the

silt was brought from- the lowan ice sheet by the

Wabash Eiver.

The view expressed in the Bulletin of the

Geological Society of America, however, seems,

to be that the " marl-loess " is partly eolian

and the " common-loess " partly aqueous. To
the present writer it does not appear likely

that any of the loess of southwestern Indiana
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is water deposited or has any stratification ex-

cept in certain places where it has a very ob-

scure banding roughly parallel to the present

surface such as loess commonly displays.

However, some of the material included

under the head of " marl-loess " has a very

distinct and approximately horizontal strati-

fication. Most such material is sand of fairly

uniform grain, but layers and lenses of grav-

elly sand, calcareous sand, and also clay and

silt are common. The lime is especially abun-

dant in the lower ends of tributary valleys.

But, so far as the writer could find, this

material is not present at a greater altitude

than 440 feet or about fifty feet above the flood

plain, and it appears to him to be a part of a

widely developed system of valley fillings, rem-

nants of which he has traced through nine

states in the upper Mississippi Basin. The

tops of the remnants are generally 40-60 feet

above the present flood plains. The valley

fillings seem to have grown as units notwith-

standing the fact that some streams are greatly

overloaded and others not at all. It thus

happened that some tributaries were ponded oy

the filling in the main valleys into which they

discharged, and the deposits laid down in such

comparatively quiet water are fine-grained and

calcareous, the lime being largely in the form

of small irregular masses differing somewhat

from loess kindchen and possibly secreted by

plants.

Whatever the origin of the stratified mate-

rial, surely it is not correct to call it loess, for

it differs markedly in several respects from the

material known by that name elsewhere, par-

ticularly at the type locality in Germany.

The principal respects are that it is hetero-

geneous, being made up of material of all

degrees of fineness from clay to gravel, whereas

loess is very homogeneous; (2) that it is co-

extensive with the valley fillings above referred

to. Thus the " good sections of a very siliceous

form of the marl-loess ... in the bluffs at

Mt. Carmel," the writer would call good ex-

posures of waterlaid terrace sand, having no

relation whatever to the true loess.

It seems, further, that some wind-blown sand

has been included in the " marl-loess." The

vaUey filling along the Wabash has been the

source of much dune sand. Most of the dunes

are near the valley bottom, but some of the

sand has been carried up on the valley side

and some even to the top of the bluff and
neighboring divides. This seems to have hap-

pened in at least two different epochs, and
there appear to have been two or more epochs

of loess accumulation, though one is most im-

portant. As a result the sand and loess finger

into each other in places, but in no section are

there more than 2 or 3 layers of each.

It therefore seems to the writer that the
" marl-loess " includes

1. Ordinary bluff loess (the principal part).

2. Glacial outwash.

3. Deposits laid down in ponded tributaries.

4. Wind-blown sand.

The stratified and sandy material of classes 2,

3 and 4 are markedly different from true loess.

The division of the loess of the Patoka quad-

rangle into marl-loess and common-loess ap-

pears to have a relation to the fact that on the

bluffs near very large streams loess is generally

coarser (or at least more free from extremely

fine particles) and thicker and more calcareous

than at a distance of several miles. The
greater part of the material mapped as marl-

loess seems to be loess of the ordinary bluff

phase. That is to say, it is buff colored, soft,

massive, unstratified, homogeneous, calcare-

ous, earth. The particles are mostly angular

quartz grains, too small to be classed as sand

but some of them are clay. It commonly con-

tains shells of air breathing animals and is

characterized further by a tendency to develop

and retain vertical cliffs.

The fact that both the bluff-loess and the

clay-loess are best developed on the east side of

the valley seems more reasonably accounted for

by the prevailing westerly winds than by pos-

tulating that " the main current hugged the

western shore," especially since throughout

the Mississippi Basin the loess is more exten-

sive on the east side of the few main streams

than on the west.

The writer confesses- an inability to see the

" terrace form of the marl-loess " as described,

the top being said to have a position 500 feet
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above sea. As mapped, it lies at all altitudes

between 380 and 500, and there are somewhat

flattish areas at all altitudes, but especially at

440^50 the altitude of the top of the valley

filling in this region. Since divides generally

have a rounded profile, and those of this area

stand about 500 feet above sea, probably more

of the surface here is near that altitude than

any other, but the fact is scarcely evident from

the topographic maps.

Also the loess does not seem to the writer

to show a marked change in character at the

500-foot contour. In color, texture and other

physical and chemical characters, including

those brought out by mechanical analyses, acid

tests and the microscope, the material seems to

be a single deposit. In a very rough way the

altitude of the surface increases with distance

from the river and for this reason the highest

" marl-loess " may be, on the whole, a little

more like the clayey phase ordinarily found

at some distance from larger streams than the

average bluff loess, but the difference is slight

and there seems to be no noticeable change at

the 500 contour.

The statement that the range of fossils " is

coextensive with that of the marl-loess, none

being found above the 500-foot level " is not in

accord with the writer's observations. One
rather large collection was made at an alti-

tude of 555 feet, two miles north of the center

of Patoka and another at 525, one fourth of a

mile northwest of that point. Another collec-

tion was made two miles north and one and

one half miles west of Owensville at an alti-

tude of 535 feet. At the first named locality

the following species, all of which are land

shells, were collected: Pyramidula alternata

Say, Succinea sp. (young), Helicodiscus multi-

lineatus Say, Euconulus trochiformis Mon-
tague, Polygyra monodon Hock, P. hirsuta

Say, Pupa muscorum L., Helicina occulta Say.

The maximum thickness of the " marl-

loess " is only about 40 feet, and yet it is con-

tinuous except where it has been subjected to

severe erosion, as on the steeper valley sides.

If the " marl-loess " were water deposited

—

a valley filling now dissected—one might rea-

sonably expect to find remnants of triangular

cross section and limited extent located where
the meandering streams had chanced to leave

them, instead of an almost continuous layer

covering valley sides. The " marl-loess " as

mapped has a vertical range of 120 feet or

more, but the maximum thickness is scarcely

a third as much. Like true loess, it appears to

mantle hiU and valley alike, in places oblit-

erating minor irregularities, but nowhere

greatly modifying the major features.

The writer found no pebbles in place in the

material which he would class as loess, and
none in any of the material described as marl-

loess at a greater altitude than 440 or at most

450 feet. Pebbles are, to be sure, pretty good

evidence that a deposit is not eolian, provid-

ing they are certainly in place. But there are

so many ways in which pebbles are scattered

that unless they were certainly in place or

very nearly in place, it would seem unsafe to

regard them as evidence of water deposition.

The relation of the true loess to the gen-

eral form of the surface of southern Illinois

throws a rather important sidelight on the

problem. The Mississippi and Ohio are

bordered by high rough country and the gen-

eral surface slope is not toward these two prin-

cipal streams but away from them. The loess,

however, here as elsewhere, is thick, porous, cal-

careous and fossiliferous on the high hills near

the rivers and gradually becomes thin and clayey

toward the low country at some distance from

them. If the part below 500 feet were water

deposited, thousands of square miles of the

interior lowland must have been submerged

and this area should presumably have a con-

siderable deposit if not a thicker one than the

higher country, but the deposit is thin or

wanting in the lowland. It thickens gradually

toward the rivers and is thickest on the hills

where the water must have been most shallow,

along the Ohio and Mississippi. The bluff

loess certainly appears to be a single deposit

from the bases of the hills at 375 or 400 feet

to their crests at YOO or 800 feet where it is

thickest. The distribution of the loess is very

different from that of material known to be

waterlaid valley filling.

Briefiy, the writer believes that the so-called
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marl loess of southwestern Indiana consists of

wind deposited true loess, stream laid valley
filling, and dune sand, and that the true loess

part of it together with the " common loess "

corresponds to the well-known loess of other
parts of the Mississippi basin.

Eugene Wesley Shaw

SOCIETIES AND ACADEMIES
ST. LOUIS ACADEMY OF SCIENCES

At a meeting of the Academy of Sciences of St.

Louis, held October 19, Professor Nipher gave an
account of his work during the summer of 1914, at
his summer place in Hessel, Mich., on "Magnetic
Disturbances in the Earth's Field due to Dyna-
mite Explosions, Burning Black Powder and the
Fog-horn of a Steamer. '

'

The magnetic needle was mounted on a frame of
timber, the vertical posts of which were set two
feet into the ground. The frame and the boxes
containing the control magnets were loaded with
half a ton of rocks. The boxes containing the con-

trol magnets were also clamped to the frame with
large wooden clamps. The base of the air-tight

vessel containing the magnetic needle was also

clamped to the frame. The torsion head was
braced by means of wooden bars. Four cords at

right angles to each other were attached to the

torsion head. They passed outward and down-
ward through holes in the table, and upon them
were hung two bars of wood at right angles to

each other. These bars were also loaded with rock.

The apparatus was protected from heat effects by
a series of blankets within the tent, having air-

spaces between.

No difficulty was found in producing marked
local disturbances in the earth's field by means of

dynamite suspended in air to the east and to the

north of the tent. The needle being at right

angles to the magnetic meridian, this disturbance

indicated a variation in the horizontal intensity.

The amount of dynamite exploded varied from
half a stick six or eight feet from the tent, to

thirty sticks distant 275 feet. In the larger ex-

plosions, the sticks were placed end to end on bars

of wood having a cross section 1X14 inch. Each
stick of dynamite was securely held in place upon
the bar by means of a winding of heavy cord. The
ends of the bar suffered no appreciable injury.

Those parts in contact with the dynamite vanished
in. dust so fine that it was difficult to find any trace

of it. The changes in the position of the needle in

explosions of this character amounted to ten or
fifteen minutes of arc.

Much more marked effects were produced by
distributing half a stick of dynamite into a col-

umn about 15 feet in length.' It was packed closely
into the angle of a little trough of wood, which
rested upon a heavy beam of wood. The trough
was held in position by means of masses of rock
hung on cords. The column of dynamite was in
line with the needle and either above or below the
level of the needle. In this way deflections of
about one degree of are were produced. The di-

rection of deflection was reversed by reversing the
direction in which the explosion traversed the col-

umn. The end of the column nearest the needle
was distant from it about ten feet.

This seems to indicate that a magnetic field is

created around this exploding column, like that
which exists around a wire conductor carrying a
current of electricity. In most of the experiments
of this character only a small part of the column
exploded. It is believed that the conditions which
will cause an explosion of the entire column with
equal violence throughout have been finally at-

tained, and this work will be continued.

The black powder was spread over a platform hav-

ing an area of 25 square feet, placed a few feet from
the west side of the tent. The amount of powder
spread over the platform was from 25 to 50 pounds.

The flame shot upward to a height of 15 to 30 feet.

The lines of the earth's field were defiected around
the region filled by this flame. The intensity of

field within the tent was momentarily increased.

The deflection of the needle amounted to from 25

to 50 minutes of arc.

At the request of Professor Nipher, the captains

of the steamers of the Arnold Transit Co. were in-

structed by the president, Mr. Geo. T. Arnold, to

blow a loud and prolonged blast on their fog-horns

when at the nearest point to the observing station.

This distance was about half a mile. Appreciable

effects were thus produced when the air was quiet,

the sky was clear and the intensity of the field

had reached a high value. The result in every

case was to decrease the intensity of the earth's

field.

In two cases the blast from the 5 o'clock boat

was at once followed by a premature appearance

of the sunset disturbance. Ehythmical vibrations

over from 10 to 20 degrees of arc at once fol-

lowed, and continued for four or five minutes.

This result needs further examination under more

favorable conditions. „ „
C. H. Darforth,

Secording Secretary
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TEE OBJECT OF ASTRONOMICAL AND
MATHEMATICAL BESEABCm

During the first years in the life of the

American Association for the Advance-

ment of Science it was customary for the

members to meet in much broader groups

than they now do. As the membership grew

and as the number of papers increased, it

became necessary to divide the association

into smaller and smaller groups. Section

A as we now know it was organized in 1882.

It was a happy circumstance that the plan

adopted in that year did not separate the

astronomer from the mathematician. For
a time this section played a very impor-

tant part in the history of American sci-

ence; the meetings were well attended and
both the mathematician and the astronomer

contributed numerous and weighty papers.

In more recent years our section has lost

something of its former influence. The
establishment, about twenty-five years ago,

of what is now the American Mathematical

Society did much to draw away the inter-

est of mathematicians; and even of astron-

omers, for in the records of that society we
find a goodly number of purely astronomical

papers, and two of the earliest presidents

were astronomers. Fifteen years ago what

is now the American Astronomical Society

was formed, and this has still further in-

creased the separation between the two sci-

ences. It seems a great pity that the two

should so seldom find themselves together

in the same room. The astronomer, in

common with the physicist, the chemist and

1 Address of the vice-president and chairman of

Section A, Astronomy and Mathematics, Ameri-

can Association for the Advancement of Science,

Philadelphia, December, 1914.
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others, greatly needs the help that the

mathematician can give. On the other

hand, I believe that the mathematician has

something to learn from the astronomer

with regard to the point of view from which

he pursues his researches. The difference

in this respect between the two is becoming

greater and greater. In choosing a subject

for an address this afternoon, I thought

it best to take advantage of one of the rare

opportunities that an astronomer as such

gains audience with the mathematicians,

and to dwell upon this difference of view-

point, with the hope of aiding in bringing

together those who have meat and can not

eat, and those who would eat but want it.

Any such attempt, however ineffective by

itself and however feeble in itself, is well

worth while.

This difference in view-point is nothing

more than a recurrence of the struggle that

occurs in every kind of human activity be-

tween the essentials of a subject and the

technique of that subject. It is a remark-

able fact that the outcome of this struggle

is not always in favor of the former, but

that mere technique is sometimes able to

gain permanent mastery and to submerge

completely the objects for which it was

created. The best illustration of this is

to be found in the painter's art. "We know
that there was a time when painting was

regarded as a mode of expression through

which lessons might be taught and learned,

or through which at least the world might

be amused. But for many a long day

painters have refused to take this view of

their art. They hold in frank contempt a

picture that tells a story, and their stand-

ards of what constitutes a great picture are

unintelligible to any one who is not him-

self a painter. You will remember the pic-

ture by Whistler, at the Metropolitan Mu-
seum of Art in New York, called "A Wo-
man in White." Although executed in

oils, it is wholly in black and white. We
are told that it was painted to show that

certain effects could be produced in oils

without the use of color. Here then is a

painting that artists deem a great one, al-

though to the general public it has no sub-

ject at all and conveys next to nothing.

The majority of modern paintings belong

to the same class and it has gotten to be

well understood that artists are to paint

only for other artists. In any definition

of a great painting, skill and technique are

indispensable, but a man is at once called a

Philistine if he asks that artists use their

talents for some other purpose than merely

to record and exhibit personal achievement.

Painting and poetry are arts that in

their essentials are much the same, their

chief difference being one of tools. But
while the painter has glorified his tools

more and more, the poet has kept his head,

and has not forgotten what tools are for. I

suppose it would be possible to construct a

poem without using any other vowels than

o and u. If so we should have the literary

counterpart of Whistler's "Woman in

White." Of course such an effort would

not be regarded seriously for a moment,

nor should we tolerate in literature any

mere exhibition of technique. Yet tech-

nique is quite as indispensable here as in

painting, and great facility is as rare in the

one art as in the other.

Astronomy and mathematics have their

technique and are having their struggle

with it. A century ago Gauss, a great

mathematician and a great astronomer,

speaking for his times as much as for him-

self, announced as his motto, "Pauca sed

matura," and adopted as his crest a tree

laden with fruit, few in number but re-

markable for their perfection. Such senti-

ments as these and the feeling that lay be-

hind them have undoubtedly done more to

hinder the progress of science than to ad-
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vance it. If there is any question as to

what Gauss meant, we have only to turn to

his biography to find the answer. He did

not care to touch in print any subject that

he felt he could not exhaust; merely to

contribute to it seemed to hitn like pluck-

ing unripe fruit. Thus his published work,

extensive though it is, represents only a

part, and it may be only a small part, of

the unremitting labor of this wonderfully

fertile brain. We know, for example, that

Gauss had developed the principles of the

method of least-squares while he was still

in his teens, but it was not until fourteen

years later that he ventured into print on

this subject. He would doubtless have

wished to delay even longer had not Legen-

dre in the meantime unearthed and pub-

lished the same principles. "We can make

a good gTiess at the reasons for Gauss's

delay. The method of least-squares is

founded upon an assumption which can

be put in various forms, but which al-

ways remains an assumption. Gauss

would doubtless have wished to prove this

assumption from fundamental principles

or at least to have given it a more axio-

matic dress; but this neither he nor any

one that has come after him has succeeded

in doing. An even better illustration of

the former attitude of men of science in

the matter of their obligations to science,

is afforded by Gauss's part in the history

of non-Euclidean geometry. In a letter

to a friend he states that he had occupied

himself extensively with Euclid's axiom

concerning parallels and goes on to out-

line very briefly some of the results he had

obtained. This letter contains all that is

known of these researches. A few years

after it was written Lobatchewski pub-

lished the little book in which he proves

that the parallel axiom is no axiom at all,

but a pure assumption, and shows that

another kind of geometry is imaginable in

which the opposite assumption is made.

In view of this work, it would have been

necessary for Gauss to revise what he had
already done before publishing it. He
preferred, however, to suppress it alto-

gether, and when after his death his scien-

tific effects were overhauled, no trace of

this subject was found among his papers.

It will be understood that it is not Gauss

that I am presuming to criticize, but

rather the times in which he lived. That

was an age when it was taken for granted

that a man should think of his scientific

reputation as coming first, and when the

form in which he gave his researches to the

world was considered as important as their

content. In more recent times the man of

science has taken a new view of his calling

and of his duties, and it is largely because

of this new policy that progress has been

so rapid in some directions. In astron-

omy, for example, the great strides that

have been made in the present generation

can be attributed to two things ; first, there

is the unprecedented concentration of ef-

fort. Great telescopes have been erected

and great observatories have been built

for the purpose of solving single problems

or a single group of closely related prob-

lems. If these problems should remain un-

solved in our time the work will be carried

forward by a succeeding generation and

perhaps completed many years after those

who initiated it have passed away. Co-

operation is another powerful implement

that time has placed in the hands of the

astronomer, more precious to him than any

telescope or any observatory can be.

Thanks to it, no pressing problem appears

at present above our horizon that is too

great for him to attack. If you will ex-

amine the working programs of our astro-

nomical institutions, you will find that

much the greater half of what they are

doing is being carried out with direct ref-
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ence to the needs and the activities of

other institutions. Cooperation often

makes severe demands upon the individ-

ual; it means that he must be willing to

use his mental and his material equipment

in furthering an impersonal plan; it

means that he must sometimes subordi-

nate his own judgment to that of others;

it means that he must sometimes use

methods that he would to like to modify

in some particular if he were working

alone.

I believe that it is true that the astron-

omer has broken more completely with an-

cient tradition than has the mathemati-

cian. Many of the latter are still inclined

to take what may be called the artistic view

of their work; they refuse to admit that

mathematics is a means to some other end,

and they frankly assert (half in jest and

half in earnest) that their science need

have no reference to material things. A
few years ago a prominent mathematician,

speaking I think from the very chair that

I am vacating to-day, quoted with sym-

pathy the sentiment that mathematics is

born and nourished out of the play in-

stinct of mankind. It is difficult for me to

see the difference between this view and

the view that a chess player takes of his

game. In the one we may start if we like

with a set of axioms and an arbitrary set

of postulates without inquiring whether

they apply to the world around us, and we
may then amuse ourselves by tracing the

consequences. The chess-player does this

very thing : he sets out with a set of axioms

that he calls rules and a set of postulates

that he calls openings, and after the ex-

penditure of much thought and ingenuity

he is able to trace the consequences.

It is understood, I hope, that I have been

speaking in averages. By no means all

astronomers have gotten rid of the artistic

notion in their work, and by no means all

mathematicians have severed their connec-

tion with the real world by applying the

square-root of minus unity. But there is

no denying that the idea of cooperation in

a broad sense has not yet taken a strong

hold in mathematics. Whether as great

advantage would flow from cooperation

between one mathematician and another,

as is the case in astronomy, it is not for me
to say. But when we come to speak of co-

operation between mathematics and the

other sciences, the benefits that would fol-

low are diificult to overestimate. Let me
spend a few minutes in pointing out how
greatly the help of the mathematician is

needed in a single astronomical subject,

namely, that which concerns spectroscopic

binaries. If in these remarks I emphasize

individual stars, Algol for example, you

will understand that these are types of a

large class, and that the problems they

present are of cosmieal importance.

The first star to be recognized as vari-

able in its light was probably Algol. The

Arabs seem to have made this discovery,

for it is difficult to account otherwise for

the very apt name they gave the star, Algol

or El Ghoul, the changing spirit or

demon. The same discovery was inde-

pendently made by others, among them

Goodricke of England in 1782, when he

was eighteen years of age. Goodricke con-

tinued to observe the star until he had de-

termined the period and the nature of the

light changes, and he advanced what we
now know to be the true explanation of its

changing light, namely that Algol is peri-

odically eclipsed by a darker companion

of nearly the same size as itself. This

conjecture was a very bold one in that day,

for we must remember that binary stars

were then unknown. A great many double

stars had been detected, but it was sup-

posed that these were the result of per-

spective and chance. It was about this
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time thait Michell showed that on the doe-

trine of probabilities double stars were

too numerous to be fortuitous groupings

in all eases, so that binary stars were in a

sense discovered by a mathematician and

not by an astronomer. Twenty years

later Hersehel proved at the telescope that

some double stars are real binaries, and

that they revolve around each other by rea-

son of their mutual attractions.

In 1880 Pickering showed that Algol's

changes in light conform well with the

eclipse explanation, and he suggested that

the matter might be settled by the spectro-

scope. He argued that the orbital velocity

of Algol due to the attraction of the dark

companion should be considerable, and

should change its sign according as the

observations are made before or after the

time of minimum light. The spectroscope

was not quite ready at that time to handle

problems of such delicacy, but a few years

later Vogel succeeded in greatly increas-

ing its accuracy for the determinations of

velocities, by substituting the photographic

plate for the human eye. Algol was

among the first stars to be tested by Vogel,

and his observations indicate precisely such

velocities as the eclipse explanation im-

plies. This explanation has been ac-

cepted without reserve since that time,

and has been extended to all the numerous

variables of the same kind that have in the

mean time been discovered.

It was early noticed by Argelander and

others that the period of Algol, the time

between two successive light minima, is

not constant. Attempts were made to

represent these inequalities by formulae

involving the second and higher powers of

the time, but the star refused to conform

to such equations. In 1888 Chandler ex-

amined this question with great thorough-

ness; he showed that by the introduction

of periodic terms aU the observations up

to that time could be well represented.

The most important of these terms has a

coefficient of 173 minutes and a period be-

tween 130 and 140 years. To account for

this Chandler supposed that the system

contains a third body, and that Algol and
its eclipsing companion revolve around

the common center of gravity of all three

bodies in this long period. The dimen-

sions of this orbit were supposed to be

such that the light equation in it for an

observer on the earth would be 173 min-

utes, and thus the eclipses would be ad-

vanced or delayed by this amount, ac-

cording as they occur on the nearer or the

farther side of this vast orbit. Chandler

was quick to see that this explanation en-

tails irregularities in the proper motion

of Algol, and that these might be large

enough to be unearthed from meridian ob-

servations. An examination of all the ma-
terial of this kind then available con-

vinced him that such an effect is really

present, the coefficient of the oscillation

coming out l."3, and its period 131 years.

This result was apparently confirmed in a

general way by Searle at Harvard Observa-

tory, making use of additional observa-

tions secured for this express purpose.

Baushinger, however, after applying to

the catalogue positions the best available

systematic corrections, concludes that there

is no evidence whatever of a periodic term

in Algol's proper motion. In the follow-

ing year, Boss overhauled the same obser-

vations once more and decided that the

probabilities were in favor of the presence

of a term with a period of 131 years, but

with a coefficient much smaller than that

found by Chandler, 0."5 against l."3. In

later years Boss seems to have changed his

mind as to the reality of this term; for in

his Preliminary General Catalogue, pub-

lished in 1910, he treats Algol as though

its motion were uniform, although in the
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case of other stars in this catalogue he de-

votes much attention to periodic inequali-

ties.

It should be remarked that the absence

of an appreciable periodic term in the

proper motion does not necessarily imply

the non-existence of Chandler's third body,

since his theory does not demand any par-

ticular coefficient for this periodic term.

The only condition is that that coefficient

must be at least twenty times the star's an-

nual parallax, and thus an accurate deter-

mination of the latter quantity would

throw some light upon the present ques-

tion. Unfortunately no determination of

the parallax accurate enough for this pur-

pose has as yet been made.

Starting with Chandler's inequality of

173 minutes, Tisserand has attempted an

explanation that does not assume the pres-

ence of a third body. He shows that if

Algol be slightly flattened and if the orbit

of the eclipsing satellite be somewhat ellip-

tical, the orbit itself will revolve slowly and

uniformly in the same direction as the or-

bital motion of the satellite. Consequently

the eclipses will occur earlier than the aver-

age time if the periastron point is in the

half of the orbit that precedes eclipse, and

later than the average if the periastron

point is in the half that follows eclipse.

This explanation is beautifully simple, and

for a time seemed to be the key to the

puzzle. I am able to say, not without some

regret, that Tisserand 's explanation is no

longer tenable. In his memoir the follow-

ing relation is established:

Period X eccentricity = 3.1416 X the

inequality. In this case the period is 2.87

days, and the inequality found by Chand-

ler is 173 minutes; an eccentricity of 0.13

is therefore demanded, but this is out of

the question. A long series of spectro-

graphic observations made at the Alle-

gheny Observatory shows conclusively that

the eccentricity of this orbit can not pos-

sibly be as great as 0.13, that it is more
likely than not to be under one fifth this

amount, and that therefore no inequality

greater than forty minutes can be plausibly

accounted for in this way.

Shortly after Chandler's formula for the

inequality was published, the star (always

El Ghoul) thereafter began departing from

it little by little, until now the eclipses

occur more than an hour later than the

formula implies. The character of the in-

equality is once more in doubt, but as the

existence of some kind of inequality is be-

yond question, this does not lessen the ne-

cessity for an explanation.

While the chances in favor of the reality

of Chandler's third body have been grow-

ing less and less, evidence has been steadily

accumulating in favor of an entirely differ-

ent third body in this system. Since the

publication in 1890 of Vogel's classic obser-

vations, it has been well known that the

radial velocity of Algol is affected by an

oscillation whose semi-amplitude is about

forty kilometers, and whose period is the

same as that of the light changes, 2.87 days.

In 1906 Belopolsky of Pulkova detected the

presence of another oscillation in the radial

velocity, the amplitude being much smaller

than the other, and the period several hun-

dred times as long. Observations made at

the Allegheny Observatory have confirmed

this discovery in an unmistakable way.

The period of this new oscillation is found

to be a little less than two years. It could

be explained by the presence of a third

body of such mass and so situated that the

projected distance from Algol to the center

of gravity of all three bodies is about two

thirds of the distance from the earth to the

sun. It is natural to inquire whether other

explanations are not possible, or, in other

words, whether the shifts in the spectrum

lines from which this third body is inferred
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may not arise from other causes thaa

changes in velocity. This disturbing ques-

tion is one that frequently recurs to the

mind of the astronomer. Happily, in this

case it can be answered in the negative

without hesitation. The presence of the

third body necessitates a light equation

similar to that imagined by Chandler, but

now of course with a period of less than

two years and with a small amplitude.

This amplitude can be computed in ad-

vance; we find that it amounts to about

five minutes of time. I have examined the

rich photometric material on this star ac-

cumulated in the second half of the nine-

teenth century and have found that this

light equation is actually present. This

seems to leave no doubt that the shift in

the spectrum lines is nothing other than an

effect of velocity and that the system of

Algol contains at least three bodies, only

one of which is visible in even our most

powerful telescopes.

It is at this point that the man at the

telescope must turn to the mathematician

and ask him whether this third body can

in any way produce the long inequality in

Algol's period, that is, in the time that

elapses between successive eclipses. If

this should be found not to be the case,

what dynamical explanations are possible

other than those already tested and re-

jected?

The answer to these questions would

doubtless apply to other eclipsing vari-

ables, for many of these show similar in-

equalities in their periods, though as yet

in only one other case has the presence of

a third body been demonstrated.

A somewhat similar problem is presented

by the so-called secondary oscillations that

have been announced for certain spectro-

scopic binaries. If we observe the veloci-

ties in a system as carefully as we can, we
may draw a curve that expresses the rela-

tion between time and velocity. Curves

of this sort from various stars will differ

widely from each other, but all must con-

form to certain restrictions, which are in

fact those that follow from Kepler's laws.

Now for the majority of binaries this is

found to be the case, and by assuming that

the orbit of the body we have observed has

certain dimensions, shape and situation,

the velocity curve can be represented

within the limits that the accuracy of the

observations leads us to expect. But
this is not always so : a number of spectro-

scopic binaries were found for which the

velocity curve did not conform to simple

elliptic motion. It was then assumed that

the system must contain a third body
whose attraction causes perturbations in

the place and in the velocity of the bright

component that we observe. By adopting:

suitable mass and distance for this body
it was found possible to represent the ve-

locity curve fairly well. Too much em-

phasis should not be placed upon such a

representation, however; the assumption

of a third body is very much like the adop-

tion of additional pairs of Fourier terms

in an empirical formula, and it would
have to be a velocity curve of very com-

plex form that did not resemble, within

plausible limits, one of the great variety

of curves that so many terms would yield.

It has developed recently that many of

the cases in which secondary oscillations

were appeirently present could be ex-

plained as a systematic error of observa-

tion. This is caused by the presence on

the plates of the spectrum of the fainter

component which sometimes blends with

that of the brighter in such a way as to

distort the measures. Leaving out of ac-

count all the stars whose secondary oscil-

lations can be explained in this way, we
find that practically all the remaining

cases are also variable in their light, but
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not in sucli a way as to permit the eclipse

explanation to apply. This circumstance

causes the observer once more to inquire

whether the shifts in the spectrum lines

that he observes are always velocity ef-

fects, or at any rate whether they are due

to orbital motion. These remaining cases

have another peculiarity; the period of the

secondary oscillation is always found to

be either just one half or just one third of

that of the principal oscillation. If we

interpret this in terms of a third body we

have a system in which the three compon-

ents are close together and revolve

around each other in simply commensu-

rate periods. It is for the mathematician

to say whether such a system can be stable,

and therefore whether such a third body

is possible. Although this is a problem of

many years' standing it has not yet been

approached from the mathematical side,

so far as, I am aware. It seems probable

to the speaker that such a system will be

found to be unstable, for reasons similar

to those that account for the dark divisions

in Saturn's rings and for the gaps in the

distances of asteroids from the sun, these

divisions and gaps corresponding to places

where the periods would be simply com-

mensurate to that of one of Saturn's satel-

lites in the one case, and to that of Jupiter

in the other. It is worthy of remark that

in not a single instance where a third body

has been inferred from a commensurate

secondary oscillation, has this body been

confirmed by a subsequent detection of

its spectrum or otherwise. It is true that

in Lambda Tauri two oscillations, both of

short period, have been detected ; but these

periods seem to bear no relation to each

other.

A mathematical problem connected with

binaries, more important than either of

the above, has to do with the origin of

these systems. This is one of the few prob-

lems in sidereal astronomy with which the

mathematician has concerned himself to

any great extent, but it is still far from

being in a satisfactory state. The past

history of the moon, in a dynamical sense,

formed the subject of an exceedingly la-

borious investigation by George Darwin

more than thirty years ago. He concluded

that the earth and the moon had once

formed a single body and that they had

broken away from each other by a kind of

fission induced by the rotation of the body

on its axis. Tidal friction is now set up;

it causes the two bodies to draw away from

each other, the month to become longer

and the orbit of the moon to become some-

what eccentric. Darwin and others have

extended this reasoning to double stars,

and here the recent work on spectroscopic

binaries seemed to afford a striking con-

firmation of the theory. It has been found

that close binaries almost invariably have

circular orbits and that their physical con-

dition, as revealed by their spectra, is of

the sort that is generally accepted as indi-

cating youth. Widely separated binaries,

on the other hand, are apt to have eccen-

tric orbits and to show signs of old age.

Still more recently the mathematical side

of the question has been reviewed by Moul-

ton, Jeans, Russell and others. It now ap-

pears that Darwin's results are at least

incomplete and that the causes he adduces

are not sufficient to account for the genesis

of the moon or for that of double stars.

The chief difficulty is that tidal friction is

not competent to drive apart to any great

distance two bodies of comparable mass

that have separated by fission. It appears

probable in this view that the separation

must have occurred long before the bodies

formed stars, that is, while they were still

nebulae. The difficulties of reconciling cer-

tain observational facts with this view are
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great, but it would be out of place to re-

count theni here.

We see that binary systems offer a rich

field for the labors of the mathematician.

Other subjects in astronomy are equally

inviting, and I have no doubt that other

sciences have as much to offer. An emi-

nent psychologist, for example, has said

that the time has come for a great mathe-

matician to concern himself with psycho-

logical problems. There is a proverb to

the effect that to him that is well shod the

whole earth is covered with leather. And
so the mathematician may walk where he

pleases. "What particular path he chooses

is not a matter of great importance, but it

is important that he be abroad and doing,

and that he do not sit at home admiring

his shoes.

Science has often been likened to a war-

fare, and such a simile as this naturally

recurs to the mind at this time. We may
think of science as at first occupying a

small domain surrounded by the vast terri-

tories of the unknown. In the early days

it was easier than now to add to this do-

main. A single bold spirit, starting out in

almost any direction, could often wrest

much from the adversary. But as the do-

main of science increases, so also do the

extent and diversity of its boundaries.

The more obvious points of vantage are al-

ready taken and the character of the war-

fare must change. The day of guerilla

warfare is gone, it is now necessary to act

in larger groups and for each man to be

willing to serve at the side of others. This

policy often requires the suppression of

personal ambition, and deeds of individual

heroism become less freqiient; but great

victories are to be won in either kind of

warfare only if the soldier is imbued with

such a spirit as this.

Frank Schlesingee
Allegheny Obseevatoky or the
University op Pittsbuegh

TSE PLACE OF FOBESTRT AMONG NAT-
UBAL SCIENCES!

In an old forest magazine. Sylvan, is a
story about Germany's great poet, Karl von
Schiller. Schiller, taking rest at Illmenau,

Thuringen, met by chance a forester who
was preparing a plan of managetment for the

Illmenau forest. A map of the forest was
spread out on which the cuttings for the

next 220 years were projected and noted

with their year number. By its side lay

the plan of an ideal coniferous forest

which was to have materialized in the year

2050. Attentively and quietly the poet

contemplated the telling means of forest

organization, and especially the plans for

far distant years. He quicldy realized,

after a short explanation, the object of the

work and gave vent to his astonishment:

"I had considered you foresters a very

common people who did little else than cut

down trees and kill game, but you are far

from that. You work unknown, unrecom-

pensed, free from the tyranny of egotism,

and the fruit of your quiet work ripens

for a late posterity. Hero and poet attain

vain glory; I would like to be a forester."

An opinion not unlike that held by
Schiller before meeting with the forester

still commonly prevails in scientific circles

in this country. It is quite generally be-

lieved that foresters are pure empiricists;

something on the order of gardeners who
plant trees, of range-riders who fight for-

est fires, or lumbermen who cruise timber,

carry on logging operations or manufac-

ture lumber and other forest products;

that for whatever little knowledge of a

scientific character the forester may need

in his work, he depends on experts in other

branches of science; on the botanists for

the taxonomy of the trees, on physicists,

chemists, and engineers for the proper

understanding of the physical, chemical

1 Paper delivered before the Washington Acad-

emy of Sciences on December 3, 1914.
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and meclianical properties of the wood ; on

the geologist and soil physicist for the

knowledge of sites suitable for the growth

of different kinds of trees; upon the plant

pathologist for the diseases of trees; upon

the entomologist for the insect enemies of

the forest, and so on.

Such an impression is undoubtedly

strengthened when the activities of such

an organization as the Forest Service are

considered. The placing under manage-

ment of about 200 million acres of forest

land has been an administrative problem

of enormous magnitude. The administra-

tion of this vast public property involves

many large industrial and economic ques-

tions, and affects intimately a number of

varied and important interests: the lum-

ber industry, the grazing industry, water

power development, navigation, municipal

water supplies, agricultural settlement,

mining development and the railroads.

In launching this first great public enter-

prise, undertaken in the face of very

strong opposition, administrative activities

appeared to overshadow research work.

In this way doubtless many scientific men
have gained the impression that forestry

has little to do with science, which seeks

for the causal relationship of things and

for the establishment of laws and prin-

ciples, that forestry is rather a patch work

of miscellaneous knowledge borrowed from

other sciences and assembled without par-

ticular system to help the practical admin-

istrator of forest property.

My endeavor in this paper will be to

show that this impression is erroneous.

While it is true that forestry as an art, as

an applied science, utilizes results fur-

nished by the natural and engineering

sciences, while it is also true that the for-

ester's activities—particularly during the

pioneer period of establishing forest prac-

tise—^may be largely administrative in

character, there is nevertheless a funda-

mental forest science which has a distinc-

tive place. As with all others the science

of forestry owes its distinctive character to

its correlation from a certain point of view

of parts of certain other sciences, such as

mathematics, botany, entomology, civil

engineering and chemistry. But these are

only auxiliary to the resultant science

—

forestry—which rests upon a knowledge of

the life of the forest as such, and which

therefore depends upon the discovery of

laws governing the forest's growth and de-

velopment.

It is in this field chiefly that foresters

may claim some scientific achievement,

some contribution to general science. Sci-

ences do not develop out of curiosity; they

appear first of all because there are prac-

tical problems that need to be solved, and

only later become an aim in themselves.

This has been equally true of the science

of forestry. The object of forestry as an

art is to produce timber of high technical

quality. In pursuing this object, the for-

ester very early observed that tall, cylin-

drical timber, comparatively free of knots,

is produced only in dense stands, in forests

in which the trees exert an influence upon
each other as well as upon the soil and

climate of the area occupied by them. He
further discovered that the social environ-

ment produced by trees in a forest is an

absolutely essential condition for the con-

tinuous natural existence of the forest

itself. If the forester had not found forests

in nature, he would have had to create

forests artificially in order to accomplish

his practical purpose, since it is only

through the control and regulation of the

natural struggle for existence between trees

in the forest that the forester is capable of

managing it for the practical needs of man.

Thus from the very nature of his dealings

with the forest the forester was forced from
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the beginning to consider the forest not

merely as an aggregation of individual

trees but as communities of trees—tree

societies—and first from purely utilitarian

reasons, developed a science upon which the

practise of silviculture now rests.

Forestry as a natural science, therefore,

deals with the forest as a community in

which the individual trees influence one

another and also influence the character

and life of the community itself. As a

community the forest has individual char-

acter and form. It has a definite life his-

tory; it grows, develops, matures and

propagates itself. Its form, development

and final total product may be modified by

external influences. By abuse it may be

greatly injured and the forest as a living

entity may even be destroyed. It responds

equally to care and may be so molded by

skillful treatment as to produce a high

quality of product, and in greater amount

and in a shorter time than if left to nature.

The life history of this forest community

varies according to the species composing

it, the density of the stand, the manner in

which the trees of different ages are

grouped, the climatic and soil factors which

affect the vigor and growth of the indi-

vidual trees. The simplest form of a forest

community is that composed of trees of one

species and all of the same age. When
several species and trees of different ages

occupy the same ground, the form is more
complex, the crowns overlapping and the

roots occupying different layers of the soil.

Thus, for instance, when the ground is

occupied with a mixed stand of Douglas fir

and hemlock, the former requiring more

light, occupies the upper story, and because

of its deeper root system extends to the

lower lying strata of the soil. The hemlock,

on the other hand, which is capable of grow-

ing under shade, occupies the understory,

and having shallow roots utilizes largely the

top soil.

There are forest communities, such for

instance as those typical of northwestern

Idaho, where western larch, Douglas fir,

western white pine, white fir, western red

cedar and hemlock will all grow together.

Such a forest is evidently a very complex

organism, the stability of which is based on

a very nice adjustment between the differ-

ent classes and groups occupying the same
ground. Any change in one of these classes

or groups must necessarily affect the other.

If, for instance, in the Douglas fir-hemlock

forest, the Douglas fir is cut out, the re-

maining hemlock trees are likely to die

out because their shallow roots are left

exposed to the drying effect of the sun and
wind. It is only by a thorough understand-

ing of such mutual adjustments that the

forester is capable of intelligently handling

the forest. "With the great number of spe-

cies that are found in this country, with the

great variety in climatic and other physical

factors which influence the form of the

forest, it is self-evident that there are many
forest communities, each with distinctive

biological characteristics, which offer a wide

field for scientific inquiry. Amid the great

volume of administrative phases of the

work in the Forest Service this main objec-

tive has never been lost sight of in

handling the national forests. The Forest

Service is now spending nearly $300,000

annually for research work, it maintains

eight forest experiment stations and one

thoroughly equipped forest products labo-

ratory, and is doing this work solely to

study the fundamental laws governing the

life of the forest and their effect upon the

final product—wood.

Forestry may be called tree sociology

and occupies among natural sciences the

same position as sociology among human-

istic sciences. Sociology may be based

upon the physiological functions of man
as a biological individual. A physician,

however, is not a sociologist, and social
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phenomena can be understood and inter-

preted only in the light of sociological

knowledge. So also with forestry. For-

estry depends upon the anatomy and

physiology of plants, but it is not applied

anatomy and physiology of plants. With
foresters, anatomy and physiology of plants

is not the immediate end but enters only

as one of the essential parts without which

it is impossible to grasp the processes that

take place in the forest. As the science of

tree societies, forestry really is a part of

the larger science dealing with plant asso-

ciations, yet its development was entirely

independenjjf of botanical geography.

When the need arose for the rational

handling of timberlands, no science of plant

association was in existence. Forestets

were compelled to study the biology of the

forest by the best methods available; they

used the general scientific methods of in-

vestigation and developed their own meth-

ods when the former proved inadequate.

I am frank to admit that the present

knowledge of plant associations in botany

has not yet reached a point where foresters

could leave wholly to botanists the working

out of the basic facts about the life of the

forests which are needed in the practise of

forestry. When the general science of

plant associations has reached a higher

state of development, the two may possibly

merge, but not until then.

In developing the science of tree asso-,

ciations, the forester has been unquestion-

ably favored by the fact that the forests,

being the highest expression of social plant

life, afford the best opportunity for ob-

serving it.

The reason for the ability of forest trees

to form most highly organized plant soci-

eties lies in their mode of growth. Each
annual ring of growth, together with the

new leaves that appear every year, are in

reality new colonies of cells. Some of the

cells die toward the end of the vegetative

season; others continue to live for a num-
ber of years. When the conditions of life

in a forest have changed for a certain tree

;

when, for instance, from a dominant tree

it became a suppressed one, the new col-

onies of cells formed during that year, and
which sustain the life of that tree, are natu-

rally adapted to these new conditions.

The same is true when a suppressed tree,

through some accident to its neighbors,

comes into full enjoyment of light. The
last annual growth is at once capable of

taking advantage of the new situation

created in the forest. Therefore, as long

as the tree can form annual rings, it pos-

sesses the elasticity and adaptability essen-

tial for trees living in dense stands. It is

only when a tree is suppressed to a point

when it can not form new growth that it

dies and is eliminated from a stand. Be-

cause of the fact that the forest is the

highest expression of social plant life, the

foresters occupy the strategic position from
which they command vistas accessible only

with difficulty to other naturalists. In

this lies the strength of forestry, its peculiar

beauty, and the debt which natural science

owes to it. It is a significant fact, although,

of course, only of historic importance, that,

according to Charles Darwin^ himself, it

was '

' an obscure writer on forest trees who,

in 1830, in Scotland (that is, 29 years be-

fore the 'Origin of Species' was published),

most expressly and clearly anticipated his

views on natural selection in a book on

Naval Timber and Arboriculture." For
the same reason it was foresters, who, long

before the word "ecology" was coined,

have assembled a vast amount of material

on the life of the forest as a plant associa-

tion—the basis of their silvicultural prac-

tise. Warming, Sehimper, and other early

writers on ecology, borrowed most of their

2 '
' Origin of Speeies. '

'
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proofs and examples from the facts estab-

lished by the foresters, and the forest liter-

ature of to-day is still practically the only

one which contains striking examples of the

application of ecology to the solution of

practical problems.

One discovery recently made at the "Wind

Eiver forest experiment station in Oregon

comes particularly to my mind. In north-

western Idaho where the western white pine

is at its optimum growth and is greatly in

demand by the lumberman, our former

method of cutting was to remove the main

stand and leave seed trees for the restock-

ing of the ground. In order to protect the

seed trees from windfall, they were left not

singly but in blocks, each covering several

acres. The trees left amounted often to

from 10 to 15 per cent, in volume of the

total stand, and since they could not be

utilized later they formed a fairly heavy

investment for reforesting the cut-over

land. A study of the effect of these blocks

of seed trees upon natural reforestation has

proved that they can not be depended upon,

at least within a reasonable time, to restock

naturally the cut-over land. The distance

to which the seed is scattered from these

seed trees is insignificant compared with

the area to be reforested. Splendid young
growth, however, is found here and there

on cut-over land, away from any seed

trees, where the leaf litter is not completely

burned. It is evident, therefore, that the

seed from which this young growth origi-

nates must have come from a source other

than the seed trees. The study of the leaf

litter in a virgin stand showed that the

latter contained on the average from one

to two germinable seeds per square foot.

Some of the seed found was so discolored

that it must have been in the litter for a

long time. Thus it was discovered that

the seed of the western white pine retains

its vitality for years while lying in the duff

arid litter beneath the mature stands, and

then germinates when the ground is exposed
to direct light by cutting. It was found
similarly that in old Douglas fir burns,

where the leaf litter was not completely

destroyed, the young growth invariably

sprung up from seed that had escaped fire

and had been lying dormant in the ground.

Should a second fire go through the young
stand before it reaches the bearing stage,

the land may become a complete waste, at

least for hundreds of years, although there

may be seed trees left on the ground.

This conclusively proves that the young
growth comes from the seed stored in the

ground before cutting took place and not

from the seed scattered after cutting by the

seed trees left.

The wonderful capacity of the leaf litter

and duff of the cool, dark forests of the

Northwest to act as a storage medium for

the seed until favorable conditions for its

germination occur is confined not only to

the Douglas fir and western white pine but

to the seed of other species which often

grow together with them, such as Noble fir,

amabalis fir, western red cedar and hem-
lock. The subsequent appearance of other

species in a Douglas fir or western white

pine stand depends apparently to a large

extent upon the seed stored in the ground

at a time when the original forest still

existed. This discovery revolutionizes our

conception of the succession of forest

stands, since it shows that the future com-

position of the forest is determined by the

seed stored in the leaf litter; and the ap-

pearance of seedling's first of one species

and then of another results simply from the

differences in the relative endurance of

seed of the different species that are lying

in the ground. Besides being of scientific

importance this discovery has also a great

practical significance. It accentuates the

disastrous consequence of a second fire in

an old burn because no more seed remains

in the ground while the capacity of the few
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seed trees that may be on the bum is very-

limited in restocking the ground. This dis-

covery enabled the service to change mate-

rially the present methods of cutting in the

white pine and Douglas fir forests, to the

mutual advantage of the government and

of the logging operators.

I shall give briefly a few other illustra-

tions of the life of the forest which stamp

it as a distinct plant society.

The first social phenomenon in a stand

of trees is the differentiation of individuals

of the same age on the basis of differences

in height, crown development and growth,

the result of the struggle for light and

nourishment between the members of the

stand. A forest at maturity contains

scarcely 5 per cent, of all the trees that have

started life there. Yet the death of the 95

per cent, is a necessary condition to the

development of the others. The process of

differentiation into dominant and sup-

pressed trees takes place particularly in

youth and gradually slows down toward

maturity. Thus, in some natural pine

forests, during the age between 20 to 80

years, over 4,000 trees on an acre die;

whereas at the age between 80 and 100 only

300 trees die. "With some trees this natural

dying out with age proceeds faster than

with others. Thus in pine, birch, aspen,

and all other species which demand a great

deal of light, the death rate is enormous.

With spruce, beech, fir, and species which

are satisfied with less light, this process

is less energetic. The growing demand for

space with age by individual trees in a

spruce forest may be expressed in the fol-

lowing figures

:

Sq. Ft.

At 20 years of age 4

At 40 years of age 34

At 60 years of age 70

At 80 years of age 110

At 100 years of age 150

If we take the space required by a pine

at the age between 40 and 50 years as 100

;

then for spruce at the same age it will be

87; for beech 79; and for fir 63. This

process of differentiation is universal in-

forests everywhere.

Another peculiarity that marks a tree

community is the difference in seed produc-

tion of trees which occupy different posi-

tions in the stand. Thus if the trees in a

forest are divided into five classes ac-

cording to their height and crown devel-

opment, and if the seed production of

the most dominant class is designated

as 100, the seed production for trees

of the second class will be 88 ; for the third

class, 33; for the fourth class only .5 per

cent., while the trees of the fifth class will

not produce a single seed, although the age

of all these trees may be practically the

same. The same struggle for existence,

therefore, which produced the dominant

and suppressed trees works toward a natu-

ral selection, since only those which have

conquered in the struggle for existence, and

are endowed with the greatest individual

energy of growth, reproduce themselves.

In a forest there is altogether a differ-

ent climate, a different soil and a different

ground cover than outside of it. A forest

cover does not allow aU the precipitation

that falls over it to reach the ground. Part

of the precipitation remains on the crowns

and is later evaporated back into the air.

Another part, through openings in the

cover, reaches the ground, while a third

part runs down along the trunks to the

base of the tree. Many and exact measure-

ments have demonstrated that a forest cover

intercepts from 15 to 80 per cent, of precipi-

tation, according to the species of trees,

density of the stand, age of the forest, and

other factors. Thus pine forests of the

north intercept only about 20 per cent.,

spruce about 40 per cent., and fir nearly 60

per cent, of the total precipitation that falls

in the open. The amount that runs off

along the trunks in some species is very
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small—less than 1 per cent. In others, for

instance beech, it is 5 per cent. Thus if a

certain locality receives 50 inches of rain,

the ground under the forest will receive

only 40, 30 or 20 inches. Thus 10, 20 and

30 inches will be withdrawn from the total

circulation of moisture over the area occu-

pied by the forest. The forest cover, be-

sides preventing all of the precipitation

from reaching the ground, similarly keeps

out light, heat and wind. Under a forest

cover, therefore, there is altogether a differ-

ent heat and light climate, and a different

relative humidity than in the open.

The foliage that falls year after year

upon the ground creates deep modification

in the forest soil. The changes which the

accumulation of leaf litter and the roots of

the trees produce in the soil and subsoil

are so fundamental that it is often possible

to determine centuries after a forest has

been destroyed, whether the ground was

ever occupied by one.

The effect which trees in a stand have

upon each other is not confined merely to

changes in their external form and growth

it extends also to their internal structure.

The specific gravity of the wood, its com-

position, and the anatomical structure

which determines its specific gravity differ

in the same species, and on the same soil,

and in the same climate, according to the

position which the tree occupies in the

stand. Thus in a 100-year-old stand of

spruce and fir the specific gravity of wood
is greatest in trees of the third crown class

(intermediate trees). The ratio of the

thick wall portion of the annual ring to the

thin wall of the spring wood is also differ-

ent in trees of different crown classes. The

difference in the size of the tracheids in

trees of different crown classes may be so

great that in one tracheid of a dominant

tree there may be placed three tracheid

cells of a suppressed tree. The amount of

lignin per unit of weight is greater in domi-

nant trees than in suppressed trees.

Forest trees in a stand are thus influ-

enced not only by the external physical

geographical environment, but also by the

new social environment which they them-

selves create. For this reason forest trees

assimilate, grow and bear fruit differently

and have a different external appearance

and internal structure than trees not

grown in a forest.

Forestry, unlike horticulture or agricul-

ture, deals with wild plants scarcely modi-

fied by cultivation. Trees are also long-

lived plants; from the origin of a forest

stand to its maturity there may pass more
than a century. Foresters, therefore,

operate over long periods of time. They
must also deal with vast areas; the soil

under the forest is as a rule unchanged
by cultivation and most of the cultural

operations applicable in arboriculture or

agriculture are entirely impracticable in

forestry. Forests, therefore, are lagely the

product of nature, the result of the free

play of natural forces. Since the foresters

had to deal with natural plants which grew
under natural conditions, they early

learned to study and use the natural forces

affecting forest growth. In nature the

least change in the topography, exposure or

depth of soil, etc., means a change in the

composition of the forest, in its density, in

the character of the ground cover, and so

on. As a result of his observations, the

forester has developed definite laws of

forest distribution. The forests in the

different regions of the country have been

divided into natural types with correspond-

ing types of climate and site. These nat-

ural forest types, which by the way were

also developed long before the modern con-

ception of plant formations came to light,

have been laid at the foundation of nearly

all of the practical work in the woods. A
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forest type became the silvicultural unit

which has the same physical conditions of

growth throughout and therefore requires

the same method of treatment. The manner

of growth and the method of natural re-

generation once developed for a forest type,

hold true for the same type no matter

where it occurs. After the relation be-

tween a certain natural type of forest and

the climate and topography of a region has

been established, the forest growth be-

comes the living expression of the climatic

and physical factors of the locality. Sim-

ilarly, with a given type of climate and

locality it is possible for the forester to

conceive the type of forest which would

grow there naturally. The forester, there-

fore, may speak of the climate of the beech

forest, of the Engehnann spruce forest, of

the yellow pine forest. Thus, if in China,

which may lack weather observations, we
find a beech forest similar to one found in

northern New York, we can be fairly cer-

tain of the climatic similarities of the two

regions. More than that, a type of virgin

forest growth may serve as a better indi-

cation of the climate of a particular local-

ity than meteorological records covering a

short number of years. A forest which has

grown on the same ground for many genera-

tion is the result not of any exceptional cli-

matic cycle, but is the product of the aver-

age climatic conditions that have prevailed

in that region for a long time. It expresses

not only the result of one single climatic

factor, but is the product of all the climatic

and physical factors together. Similarly,

the use of the natural forest types for deter-

mining the potential capacity of the land

occupied by them for different purposes is

becoming more and more appreciated.

When the climatic characteristics of a cer-

tain type of forest, for instance those of

Engelmanu spruce in the Rocky Mountains,

is thoroughly established, the potential

capacity of the land occupied by it for

agriculture, grazing, or other purposes is

also largely determined.

Observations of the effect of climate upon
forest growth naturally brought out facts

with regard to the effect of forests upon
climate, soil and other physical factors and
led to the development of a special branch

of meteorology, known as forest meteorol-

ogy, in which the foresters have taken a

prominent part. "While there are some

phases in forest meteorology which still

allow room for disagreement, some relation-

ships established by foresters are widely

accepted. One of these is the effect which

forests have upon local climate, especially

that of the area they occupy and of contigu-

ous areas. Every farmer who plants a

windbreak knows and takes advantage of

this influence. Another relation is that be-

tween the forest and the circulation of

water on and in the ground, a relation

which plays such an important part in the

regimen of streams. Still a third one, as

yet beyond the possibility of absolute proof,

is the effect of forests in level countries, in

the path of prevailing winds, upon the

humidity and temperature of far-distant

regions lying in their lee.

If in the field of botany the forester has

contributed to the progress of botanical

geography and in the realm of meteorology

has opened new fields of investigation, his

influence in wood technology has been in

changing entirely the attitude of engineers,

physicists and chemists in handling wood
products. The methods of studying the

physical, mechanical and chemical prop-

erties of wood were, of course, those used in

engineering by chemists and physicists;

but the forester has shown that wood, un-

like steel, concrete or other structural mate-

rial, is subject to altogether different laws.

Wood, he has shown, is not a homogeneous

product, but is greatly influenced by the
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conditions in the stanfl rrom -which it comes.

"Were it not, therefore, that mechanical

properties can be tied up with some definite

forest conditions and correlated with some

readily visible expression of tree growth,

such as the number of rings per inch or the

specific gravity of the wood, timber would

be too much of an indefinite quantity for

architects and other users of wood to handle

with perfect safety. To find such a rela-

tion is just what the foresters have been

attempting to do and most of the studies of

the strength of wood have been with the

view of establishing certain relations be-

tween the mechanical, physical and anat-

omical properties of the wood. Some of

these relations I may mention here.

One of the earliest relations which for-

esters have established with a fair certainty

is that between the specific gravity of the

wood and its technical qualities. Some of

the foresters even go so far as to claim that

the specific gravity of wood is an indicator

of all other mechanical properties and that

the strength of wood increases with the

specific gravity, irrespective of the species

and genus. In other words, the heavier the

wood, all other conditions being equal, the

greater its strength. Even oak, which

formed apparently an exception, has been

recently shown to follow the same law. If

there is still some doubt that the specific

gravity of wood can be made a criterion of

all mechanical and technical properties

of wood, the correlation between the specific

gravity and the resistance to compression

end-wise (parallel to the grain) is appar-

ently beyond question. Thus by the specific

gravity the resistance to compression end-

wise can be readily determined. The com-

pression end-wise equals 1,000 times the

specific gravity minus 70, when the mois-

ture contents of the wood is 15 per cent., or

C= 1,0008— 70.

Since in construction work the most de-

sirable wood is the one which possesses the

highest strength at a given weight, the ratio

between the compression strength and the

specific gravity was found to express most

clearly the strength of wood. This ratio,

however, increases with the increase in the

specific gravity, a fact which further sub-

stantiates the law that the specific gravity

of wood determines its mechanical prop-

erties.

Another relation which has been fairly

established is that between the resistance

to compression end-wise and the bending

strength of timber. (By the resistance

compression end-wise, therefore, the bend-

ing strength of timber can be determined.)

One of the other properties of wood,

namely hardness, was found to have a defi-

nite relation to the bending and compres-

sion strength of wood and this fact tempts

the conclusion that by hardness alone all

other mechanical properties can be deter-

mined. The test for hardness is very

simple: it can be made even by a small

manufacturer and therefore the whole

problem of wood testing would be greatly

simplified. Hardness was also found to

have a definite relation to the proportion

of the summer wood in the annual ring,

and consequently to the specific gravity of

the wood. The specific gravity of wood is

determined by its anatomical structure, by

the proportion of fibro-vascular bundles,

their thickness and length, the proportion

of thick-walled cells, medullary rays, etc.

The anatomical structure in its turn is

probably determined by the combination of

two factors—the amount of nourishment

in the soil and the intensity of transpira-

tion. The mechanical properties of wood

come, therefore, within the control of the

forester who raises and cares for the forest.

There is another field of scientific en-

deavor in which foresters in this country

may claim some credit. This is in the field
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of forest mathematics. One unfamiliar

with forest growth can hardly realize the

difficulties in the way of measuring the

forest crop, the amount of wood produced

in a forest composed, for instance, of many
different species, sizes and ages. If a tree

resembled any geometric body, such as a

truncated cone, or an Appolonian para-

boloid, it would be a simple matter to deter-

mine its contents by applying the formula

for such body. But a tree's form does not

coincide with that of any known geometric

body, so that it would seem that the only

possible way of determining the contents

of the trees forming a forest would be by
measuring each single tree. Evidently this

would be an entirely impracticable task.

The common practise of determining the

contents of trees either in board measure

or in cubic feet is to measure a large num-

ber of trees of a given species in a given

locality and apply the average figures to

the trees of the same diameters and heights

within that locality. Since there are, how-

ever, a great many species of trees in this

country, some of which have a very wide

geographic range, this method necessarily

involves the preparation of a large number
of local volume tables and hence the meas-

urement of hundreds of thousands of trees.

The measurement of the taper of a large

number of trees has shown that there are

certain critical points along the stem of a

tree, the ratio between which expresses the

form of the tree in a sufficiently accurate

manner. It was found that trees hav-

ing the same total height, the same

diameter breast-high (4^ feet from the

ground), and the same ratio between the

diameter at half the height of the tree and

the diameter breast-high, must invariably

have the same cubic contents irrespective

of the species of the tree or the region in

which it grows. Thus whether it be a

Scotch pine of northern Sweden, a yellow

pine of Arizona, a mahogany of the tropics,

or a scrubby birch of the Arctic Circle,

the volume of the tree may be expressed by
means of one simple relationship. The dis-

covery of this very simple relation provides

for the first time a basis for the construc-

tion of a universal volume table. The
mathematicians of the earlier period sought

in vain to find a formula by which the cubic

contents of a tree could be expressed. What
the mathematicians failed to develop by
the deductive method, foresters have found

by the inductive method. With a reliable

table for converting cubic measure into

board measure for trees of different sizes

the universal volume table expressed in

cubic feet could be translated into a uni-

versal table expressed in board feet, which

is the measure peculiar to this country.

There is another contribution of which I

am somewhat hesitant to speak for it is not

a contribution to pure science, if by sci-

ence is meant only the physical or natural

sciences. Since, however, it touches the

interests of a large number of people, I

may be forgiven if I say a few words about

it. It is a contribution to what one econ-

omist has aptly called the "science of social

engineering." The transfer of the forest

reserves in 1905 to the Department of Agri-

culture marked a new departure in the na-

tional economic life. It recognized the new
principle that the nation's resources should

be managed by the nation and directly in

the interests of the whole people; it recog-

nized that these resources should be devel-

oped collectively rather than individually

and indirectly. Nearly ten years have now
passed since the inauguration of this policy.

The record of what has been accomplished

and the manner in which many of the prob-

lems have been approached and solved must

unquestionably be considered a contribu-

tion to the methods by which similar prob-

lems may be handled by the nation in the
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future. In the administration of the na-

tional forests there is being developed

gradually what I believe to be a truly scien-

tifie system for attaining a concrete eco-

nomic end, a system of controlling certain

correlated industries with a single purpose

in view—the maximum of the welfare of

the nation as a whole. In spite of many

mistakes which we have undoubtedly made

and which we have attempted to correct as

we went along, in spite of the lack of prac-

tise and experience in solving the problems

at hand, this new policy, it seems to me, has

already proved entirely safe and workable.

On the occasion of the visit of the associa-

tion to Stanford University on Wednesday,

August 4, Professor Harris J. Ryan wiU give

demonstrations with high potential electric

currents in the new laboratory which has been

equipped for high potential experimentation.

Henky S. Graves

TJ. S. FoKEST Service

MATSEMATICS, ASTMONOMY AND PHYS-
ICS AT TEE CALIFORNIA MEETING

A JOINT session of the American Mathe-

matical Society, the American Astronomical

Society and Section A of the American Asso-

ciation for the Advancement of Science will

be held on Tuesday, August 3, at the Univer-

sity of California, for the presentation of two

addresses

:

The Human Signifleanee of Mathematics: by

Professor C. J. Keyser, Columbia University, New
York.

The Work of a Modern Observatory: by Dr.

(Jeorge E. Hale, Mount Wilson Solar Observatory.

On Friday, August 6, the American Astron-

omical Society and others interested in astron-

omical research will make an excursion to the

Lick Observatory, Mount Hamilton, near San

Jose. The director of the Mount Wilson Solar

Observatory, near Pasadena, extends a cordial

invitation to men of science interested in

astronomical and physical research to visit the

observatory either before or after the San

Prancisco meeting of the association.

Physicists are invited to attend a joint ses-

sion for mathematics, astronomy and physics

on Tuesday, August 3. One session of the

meetings devoted to physics will give consid-

eration to recent speetroscopical investigations.

SCIENTIFIC NOTES AND NEWS

Dr. Charles H. Herty, professor of chemis-

try in the University of North Carolina, has

been elected president of the American Chem-

ical Society for the year 1915. The address

of the retiring president, Professor Theodore W.
Richards, of Harvard University, written for

the Montreal meeting of the society which was

abandoned on account of the war, has been

printed in the Journal of the American Chem-

ical Society for December. The subject is

" The Present Aspect of the Hypothesis of

Compressible Atoms."

The Perkin medal of the Society of Chem-

ical Industry will be conferred on Dr. Edward

Weston on the evening of January 22, at the

Chemist's Club, New York City. Dr. Charles

F. Chandler wiU present the medal and an

address will be made by Dr. L. H. Baekeland.

On January 20, 1915, the Medical Society

of the District of Columbia held a memorial

meeting in honor of the late Dr. A. F. A.

King, who died on December 13, 1914. The

following appreciations were presented: In

Memoriam, Resolutions by Committee, Dr. D.

S. Lamb; Biographical Sketch, Dr. Henry D.

Fry; Dr. King as an Author, Dr. Barton

Cooke Hirst ; Doctor King on Mosquitoes and

Malaria, Dr. L. O. Howard; Doctor King as a

Teacher, Dr. Sterling RufBn; Doctor King as

Dean of the Medical School, Dr. D. K. Shute;

Personal Characteristics, Dr. A. R. Sbands.

The Rev. Sir John Twisden, formerly pro-

fessor of mathematics in the Staff College of

the British army, has died at the age of nearly

ninety years.

M. Alfred Fournier, formerly professor of

dermatology and sypbiligraphy at the Univer-

sity of Paris, has died at the age of eighty-

two years.
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British New Tear's honors include two

kniglithoods conferred on scientific men—Dr.

James Johnston Dobbie, F.E.S., principal of

the government laboratories, formerly professor

of chemistry at the University College of

North Wales, and Frank Watson Dyson,

F.R.S., astronomer royal since 1910.

Dr. Henry S. Drinker, president of Lehigh

University, was re-elected president of the

American Forestry Association at the meet-

ing held in New York City last week.

Herr E^l Benz, founder of the German
automobile firm, Benz and Company, has been

given the doctorate of engineering by the

Technical Institute of Karlsruhe.

The council of the Geographical Society of

-Philadelphia has authorized the holding of

monthly meetings for study and research, in

addition to the usual illustrated lectures on

travel and exploration. The first of these

meetings was held on the evening of January

15, when Professor D. W. Johnson, of Colum-

bia University, addressed members of the so-

ciety on " The Physiographic Features of

Western Europe and Their Influence on the

Campaign against France." Professor John-

son has also given illustrated lectures on the

same subject recently before the New York
Academy of Sciences, the Brookljoi Institute

of Arts and Sciences, and the American Geo-

graphical Society.

" Our Natural Resources : Their Economic
Significance," is the subject of a series of illus-

trated lectures to be given by Associate Pro-

fessor J. Paul Goode, of the department of

geography in the University of Chicago, be-

ginning January 11, at the Berwyn center of

the University Lecture Association. The pur-

pose of the course is to discuss the great re-

sources of the country from the point of view

of their physical origin, and to trace the in-

fluence of these physical conditions on our

daily social life. The subjects of the individ-

ual lectures are as follows :
" The Evolution of

a Continent," " Our Obligation to the For-

est," " The Age of Steel," " The Social Signif-

icance of Wheat," " The Reclamation of Arid
Lands," and " When the Coal is Gone."

An illustrated lecture was given by Pro-

fessor R. D. Salisbury, dean of the Ogden
School of Science, University of Chicago, on
January 8, before the Southern Geographical

Society, Knoxville, Tennessee. The subject

of the lecture was " In and About Patagonia,"

and related to views and experiences of a stay

of two months in that region for certain stud-

ies in connection with the Geological Survey
of Argentina.

John A. Mathews, Ph.D., Sc.D., general

manager of the Halcomb Steel Company, will

deliver on February 1, an illustrated address

upon " Iron in Antiquity and To-day " before

the Syracuse University chapter of Sigma Xi
and the Syracuse branch of the Archeologieal

Institute of America, of which Dr. Mathews
is vice-president. The lecture will be illus-

trated and the date is February fifth.

We learn from foreign journals that the

memorial at Finse, Norway, in honor of Cap-

tain Scott and his companions was unveiled

on December 28 by Dr. Skattum, vice-presi-

dent of the Norwegian Geographical Society.

The memorial has taken the form of a monu-
ment about 20 feet high bearing the names of

the explorers—Captain R. F. Scott, Dr. Wil-

son, Captain L. E. G. Oates, Lieutenant H. E.

Bowers and Petty Officer Evans—and an in-

scription reading :
" Erected by Norwegians

in honor of Antarctic research and heroic

courage."

Dr. J. W. Spengel, professor of zoology at

Giessen, has been elected a foreign member
of the Royal Upsala Academy of Sciences.

De. Johann Hjort, director of the fisheries

of Norway, lectured before the Washington

Academy of Sciences and the Biological So-

ciety of Washington on January 19, his sub-

ject being " Migrations and Fluctuations of

the Marine Animals of Western Europe."

An English correspondent informs us that

Professor Albrecht Penck who, since his re-

turn frora Australia with a load of geograph-

ical information, had been detained in Lon-

don by the British government, was allowed

to go back to Berlin on December 31, since it

no longer seemed probable that the Germans
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would have any opportunity for making hos-

tile use of his knowledge. While in London

Professor Penck has been given all facility

for his studies in the government museums

and libraries, and in the rooms of the Geo-

logical Society of London.

According to Das TJmschau, Dr. Oskar Iden-

zeller and his wife, sent last year by the Ham-
burg Museum of Ethnology to make explora-

tions in northern Siberia, have been impris-

oned. The St. Petersburg Academy of Sci-

ences has sent a protest to the Russian min-

ister of the interior.

The Cutter Lectures in Preventive Medi-

cine for the year 1915 will be given at the

Harvard Medical School by Dr. Victor C.

Vaughan, professor of hygiene and physiolog-

ical cheniistry and dean of the school of medi-

cine and surgery of the University of Michi-

gan, and Dr. Joseph Goldberger, surgeon.

United States Public Health Service, Wash-
ington, D. 0. Dr. Vaughan will lecture on
" The Phenomena of Infection " on April 14,

15 and 16. Dr. Goldberger's subject will be
" Diet and Pellagra " and will be given in one

lecture on April 2. These lectures are given

annually under the terms of a bequest from

John Clarence Cutter, whose will provided

that the lectures so given should be styled the

Cutter Lectures on Preventive Medicine, and

that they should be delivered in Boston, and be

free to the medical profession and the press.

Others interested are cordially invited.

Dr. Clinton Wagner, formerly a well-

known physician of New York, and first pro-

fessor of laryngology and rhinology in the

New York Post Graduate Medical School, has

died in Switzerland at the age of seventy-

'

four years.

Sir Egbert Simon, professor of therapeutics

in the University of Birmingham, has died at

the age of sixty-four year^.

Dr. Karl Schnabel, formerly professor in

the Prussian mining school at Clausthal, has

died at the age of seventy-two years.

Professor Otto Sackur has been killed by
an explosion in the laboratory of the Kaiser.

Wilhelm Institute at Dahlem, where experi-

ments in high explosives were being con-

ducted.

Dr. Herbert Stance, decent for chemistry

at Giessen, and Dr. F. W. Hinrichsen, decent

for chemistry at the Berlin Technical School,

have been killed while serving as lieutenants

in the German army.

Dr. M. Heyde, decent for surgery at Mar-
burg, and Dr. Karl Miiller, assistant in the

Institute of Oceanography at Kiel, have died

from typhoid fever contracted while serving

as physicians with the German army.

The Civil Service Commission of Cook
County, HI., will hold an examination during

the latter part of January, 1915, for the posi-

tion of director of the Psychopathic Institute

of the Juvenile Court. The director is re-

quired to make a thorough physical and mental

examination,' including laboratory and psy-

chological tests, of the delinquent and depend-

ent children referred to the institute by the

court, and must interpret the tests and make re-

ports of the examinations for the guidance of

the judge in deciding the cases. The position

pays $5,000 per year, and any citizen of the

United States may apply for entrance to the

examination, but the applicants should have

a medical degree or at least an experience in

nervous and mental diseases, in practical psy-

chology, or in psychopathic work among
juveniles or adults, either in connection with

courts or clinics. Persons interested in the

examination may secure applications by ad-

dressing Cook County Civil Service Commis-

sion, Chicago, niinois.

The report of the proceedings of the general

committee for promoting the establishment of

an Imperial College of Tropical Agriculture 'is

referred to in the Pioneer Mail ai December 4

and quoted in Nature. It is stated that Mr.

E. N. Lyne, director of agriculture, Ceylon,

says he thinks that the West Indies will now
support Ceylon's claims to be the home of the

college. The committee resolved to take steps

to raise £40,000 for building and endowing the

college, of which £20,000 should be asked from
the governments concerned, including India,

and the remainder be raised by public suh-



130 SCIENCE [N. S. Vol. XLI. No. 1047

scriptions, provided governments contribute

the share stated. It was also resolved to col-

lect £5,000 for the erection of a hotel for Euro-
pean students. The committee has not selected

Ceylon for the site ; at the same time it favors

that country.

The weekly French scientific journal. La
Nature, which suspended publication at the

beginning of August, began again on Decem-
ber 12.

Dr. O. p. Hay, research associate of the

Carnegie Institution of Washington, D. C,
who is making a study of the Pleistocene ver-

tebrates of North America for the institution,

delivered before the Science Club of the Uni-
versity of Texas on December 21, an illustrated

lecture entitled " The vertebrate fauna of the

Pleistocene epoch." Dr. Hay called attention

to the characteristic mammoth, mastodon,
sloths, bisons and horses of the Pleistocene,

showing illustrations of the skeletons, jaws,

and restorations of the more prominent species.

A series of maps was exhibited showing the

distribution of the various species during vari-

ous stages of the Pleistocene.

Under the auspices of the department of

geology and geography of Harvard University

a series of five public lectures will be given in

the geological lecture room. University Mu-
seum, at 4 P.M. These lectures have been
arranged in response to a real interest in the

influence which geographic conditions have or

may have upon the present European war.

Monday, January 18.—"The Physical Geog-
raphy of Central and Western Europe." (Illus-

trated.) Professor William M. Davis.

Wednesday, January 20.—'
' Some Military Fea-

tures along the Western Front." Professor Rob-
ert M. Johnston.

Monday, January 25.—"European Weather and
the War. '

' Professor Robert DeC. Ward.
Wednesday, January 27.—'

' The Food Supply in

Europe." Professor Thomas N. Carver.

Friday, January 29.—"Mineral Resources of
Central and Western Europe." Professor Henry
L. Smyth.

In connection with these lectures certain

maps and charts of special geographic inter-

est will be displayed in the lecture room, which
will be open at 3 :30 on the days of the lectures.

The legislature efficiency committee, in its

report on the administrative system of Illinois

which appeared December 7, makes according

to the Journal of the American Medical Asso-

ciation the following recommendations: The
reorganization of the various health agencies

into a state health department to be under the

direction of a salaried health commissioner;

an unpaid state health board of five officers to

be appointed by the governor; the state health

department to have supervision over the exam-

ination and licensing of physicians, pharma-

cists, dentists and nurses, and the regulation

of those organizations which carry on other

professions and trades for the protection of

public health; a small board or committee to

be provided for each profession to arrange for

examinations, issue licenses and to revoke same

for cause; the clerical and administrative work

in connection with such examinations to be

handled through one office and the action of

the examining boards in revoking licenses, to

be subject to review by the state board of

health. The board of barbers' examiners to be

abolished and the power of sanitary control

over barbers to be exercised by the health de-

partment; the law for the collection of vital

statistics to be made more effective ; the pharm-

acy law to be revised; the cold storage of food

products to be regulated and a state sanitary

code to be enacted.

Part of the government's exhibit for the

Panama-California exposition at San Diego

leaves Washington this week. This portion

has to do with the national forests of 'New

Mexico, and will be shown in the New Mexico

building, the exhibit having been prepared in

cooperation with the state board of exposition

commissioners of that state. The material

also shows specimens of the principal timber

trees of New Mexico alid their uses. Other

exposition material is to leave soon for San
Eraneiseo, where it wiU form a part of the

Panama-Pacific exposition. Part of this is

being prepared through cooperation between

the forest service and the United States civil

service commission. The commission passes

on the qualifications of aU candidates for
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positions in the forest service, testing the fit-

ness of those who wish to become forest officers

through outdoor examinations in riding, sur-

veying, timber estimating, and similar mat-

ters as well as by more conventional methods;

its exhibit will illustrate the duties of these

officers. Cooperation also exists in the prep-

aration of exhibit material, between the for-

est service and the bureau of education. This

shows how forest subjects are used in the pub-

lic schools, in connection with nature study,

commercial geography, agriculture and the

like. One of the exhibits is a display made

by the normal school pupils of the District of

Columbia, in which a number of those who are

studying for teachers' positions entered a prize

contest on tree study. Each of the contes-

tants prepared a separate exhibit showing the

life history and the products of individual

trees, such as white pine, hickory or sugar

UNIVESSITY AND EDUCATIONAL NEWS
Pomona College, Claremont, Cal., has com-

pleted the collection of an endowment fund of

one million dollars toward which the General

Education Board contributed $150,000.

Mrs. Eussell Sage, who had undertaken to

give $100,000 towards a $500,000 dining hall

for Princeton University, has increased her

ofEer to $260,000, provided an equal sum is

collected by July 1. Sums amounting to $75,-

000 have been subscribed, of which $30,000 are

due to efforts of the sophomore class.

By the will of the late Dr. T. Bell, of New-

castle, the sum of £3,000 is bequeathed to the

Armstrong College.

Dr. p. J. Anderson, formerly field pathol-

ogist with the Pennsylvania commission for

the investigation and control of the chestnut

blight disease, has been appointed instructor

in botany at the Massachusetts Agricultural

College.

Dr. Harry M. Ullmann has been made pro-

fessor of chemistry at Lehigh University, in

charge of the department. Ralph J. Pogg,

assistant professor in the department of civil

engineering, has been made associate professor.

DISCUSSION AND COSBESPONDENCE
OCCURRENCE OF SILVER SCURF OP POTATOES IN THE

SALT LAKE VALLEY, UTAH

While making a plant disease survey in the

Salt Lake Valley, Utah, during the past sea-

son the writer's attention was called to some
diseased potatoes, which, upon examination,

proved to be infected with the silver scurf

fungus (Spondylocladium atrovirens Hartz).

Microscopic examination of the organism to-

gether with the study of the fungus in pure

culture proved its identity beyond a doubt.

Both the conidial and sclerotial stages were

found in great abundance on potato tubers

collected from various parts of the valley.

The conidia are dark brown and elongate-ovate

with the apex narrowed and subhyaline. They
are found to be five to eight celled, and aver-

age approximately 42 microns in length by
about 8J microns in diameter. A large num-
ber of measurements gave lengths ranging

from 30 to 75 microns, and diameters ranging

from 6 to 11 microns. The conidia are borne

in more or less irregular whirls on the upper

half of the eonidiophores which vary consider-

ably in length, but averaging about 125

microns. In addition to the characters of the

fungus, the typical appearance of infected

spots on the tubers leaves no doubt as to the

identity of the disease; the silvery or glisten-

ing appearance of the spots showing very

plainly. The presence of the minute black

sclerotia is also very characteristic. Typical

specimens of discolored, shrunken and shriveled

tubers showing the later stages of the disease

were also found in considerable abundance.

Very little is to be found on this disease in

American plant pathological literature. It

was first seen by Clinton^ in 1907; Orton^

mentions it as spreading rapidly in the

eastern states; Melhus^ states that the disease

has been found on potatoes from Maine, Ver-

mont, New York, Virginia, West Virginia,

1 Clinton, G. P., Connecticut Agricultural Experi-

ment Station, Annual Report, 1908.

2 Orton, W. A., Farmers' Bulletin No. 544, U. S.

Department of Agriculture.

sMelhus, I. E., Circular No. 127, Bureau of

Plant Industry, U. S. Department of Agriculture.
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Florida, Wisconsin and Kansas. Eecently

silver scurf has been reported from Oregon*

and Washington.^ It has been very diffi-

cult to trace the introduction of this dis-

ease into Utah for the reason that the potato

growers are not always informed as to the

source of their seed tubers. In most cases

the seed was said to have been purchased from

other points within the state of Utah, but in

some instances it was definitely ascertained

that the seed came from Idaho. It is cer-

tain, therefore, that seed planted on new soil,

with the resultant crop developing the disease,

must have been infected previous to being

planted. The writer believes that the silver

scurf disease of the potato is widespread

throughout the intermountain states partic-

ularly in Utah and Idaho. P. J. O'Gaea
Pathological Laboratory,

Dept. op Ageictjltural Investigations,

American Smelting and Repining Co.,

Salt Lake City, Utah,

December 9, 1914

A SIMPLE device FOB COUNTING SEEDS

In preparing tests of seed germination a

great deal of rather monotonous work is re-

quired in counting the seeds. The device to

be described was worked out to obviate part

of this labor, and has proved very efficient in

our seed laboratory. In the hope that it wiU

save valuable time for other workers in this

field the following description is presented.

Pressure Tubing to Suction Pump.

The seed counter is made from a piece of

brass or copper tubing 20 cm. in length and

about .5 cm. in diameter. This is bent in the

middle at an angle of 45° and then on one

* Bailey, F. D., "Phytopathology," 4: 321-322,

August, 1914.

5 Eees, H. L., Western Washington 'Experiment

Station Bulletin, 1 : 15-16, 1914.

side filed almost paper thin for a distance of

8 cm. At intervals of .1 em. on this flattened

side ten holes of suitable diameter are punched
with a needle and hammer. One end of the

tube on the side nearest the holes is sealed with

solder or sealing was, and the other end is

connected by .5 cm. rubber pressure tubing to

a small Richards air pump.

The seeds to be counted are placed in a flat

tray and the pump started. The suction

through the fine openings holds the seeds in

lots of ten to the tube, which are removed by

a flick of the finger. In case more than one

seed adheres to a hole the extra ones can be

quickly removed by tapping the tube, or with

the finger. It will be found advisable to have

tubes made up with various sizes of holes, one

for small seeds such as tobacco, with openings

as small as can be made with a No. 7 needle;

one with medium-sized holes of .5 mm., which

are best adapted to seeds of the size of radish,

clover, etc., and one with holes of 1 mm. in

diameter. Seeds with a very rough exterior

such as beet seed do not lend themselves well

to this method of counting as the surface is

too uneven to be held by the suction. Large

seeds—^beans, peas and corn for instance—are

too heavy to be held by the suction produced

by the small Richards pump, but there is no

doubt that with a stronger suction such as that

produced by a vacuum cleaner this method

could be used in counting these heavier seeds.

Orton L. Clark
Massachusetts Agricultural

Experimental Station,

Amherst, Mass.,

November, 1914

THE JOURNAL "iSIS"

To THE Editor of Science: I beg to call

your attention to one of the incidents of the

war which is likely to be overlooked in the

midst of all the excitement of daily battles

and the destruction of life and property. I

refer to the devotion to scholarship, to duty,

and to educational ideals shown by Dr. G.

Sarton, of Wondelgem-lez-Gand, editor of

Isis, in continuing the publication of this im-
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-portant journal in spite of the invasion of his

city and country, and under circumstances

that must be most trying. Isis was founded

in 1913, its purpose being to consider the his-

torical development of aU the various human
disciplines, a field not covered by any other

publication. It appears about four times a

year, is edited in a dignified and thoroughly

scholarly manner, and takes rank with the

best scientific periodicals of the day. Its

articles appear in the four languages of the

various international congresses, but the edi-

torial matter is in French. It should have

place in every general reading room, and par-

ticularly in the libraries of all institutions of

higher learning.

It occurs to me that this is the time of all

times to encourage a Belgian scholar of inter-

national standing, struggling to continue so

important a publication. I have been glad

to send my own subscription in advance, and

I shall be glad to forward such subscriptions

as may be sent to me. The price is $3 a year

. ($6 for Vol. I.) and if one should wish the

journal from the beginning, $12 would pay for

the back numbers and one year in advance.

I undertake this work merely to help a

worthy cause, but without any personal guar-

antee as to the effect of the war upon the

enterprise. I have been glad to send my own
money, and I hope others will join in the

worthy cause. David Eugene Smith

Teachers College,

Columbia University

SCIENTIFIC BOOKS
Anesthesia. By James Tayloe Gwathmey,
M.D., and Charles Baskeeville, Ph.D.,

F.C.S. New York and London, D. Apple-

ton and Co. 1914. Pp. xxxii + 945. Il-

lustrated.

The subject of anesthesia in surgical oper-

ations has attracted the attention of medical

men and others for three quarters of a cen-

tury. Between 1840 and 1850 the successful

use of ether was introduced in this country,

and of chloroform in Great Britain. Al-

though other substances were soon after

recommended for general anesthesia, some of

which came into limited use, these two well-

known liquids have remained the standard

agencies for the production of insensibility to

pain in operations practically down to the

present time.

In recent years, however, there has been a

widening of the field, largely because of new
discoveries and the introduction of local an-

esthetics to supplant, in many cases, the

earlier ones with profound general effects. A
voluminous literature has been accumulating,

not only in the way of papers, but also in the

form of longer treatises. Most of this has

been of interest to medical men only and has

been written for those engaged in some field

of medical or surgical work.

But in this country the whole subject of

anesthesia has become of more popular inter-

est, as witness the discussions in the monthly

magazines, and even in the daily press, on the

subject of the "twilight sleep" in its rela-

tions to midwifery. At the present time the

newspapers bring us many accounts of the

difficulties of surgery on the European battle-

fields, where the supply of ether and chloro-

form is sometimes insufficient for the needs.
~

Medical men and laymen alike have been

ready for a discussion of the whole subject of

anesthesia along somewhat broader lines than

obtained in the past literature, and such a

discussion is found in the work which is the

subject of this review. The authors bring a

wide range of experience to the task. One of

them is a specialist who has done much to ^
perfect the technique of the administration

of certain anesthetics, and who has been one

of the foremost advocates of the proposition

that the administration of an anesthetic is

in itself an operation calling for special skill

and experience, and which should not be

turned over to any interne or advanced stu-

dent who happens to be at hand. The other

author is one of our well-known chemists who
has had an extended and unique experience

in the preparation and the study of the prop-

erties of a group of pure anesthetics. He is

the author of a number of valuable articles

on the subject of pure anesthetics.

The work, therefore, brings evidence of
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first-hand knowledge, trustworthy in detail.

Besides this the recorded experience of promi-

nent writers is condensed and presented in such

a way as to make the book a reference work

covering a wide range of topics, in which the

historical treatment is a prominent feature.

The literature references are very full and

sufficient to afford the specialist a ground-

work for following up the details of any given

topic.

As much of the work in modern anesthesia

is of a somewhat special character which

could not be well covered by one or two writ-

ers, the authors have wisely called on men

especially expert in their lines to contribute

certain chapters. In this way anesthesia by

colonic absorption, local anesthesia, intra-

venous anesthesia and spinal analgesia and

spinal anesthesia have been specially treated.

Some of these topics, the last one for example,

have been much debated and the authors have

presented the views of the opponents as well

as the friends of the innovations. It can not

be said that a partisan attitude appears

markedly anywhere in the book. There are

also chapters on the application of hypnotism

and mental suggestion to the production of

anesthesia, and one on the medico-legal status

of the anesthetist. The reviewer will not at-

tempt to pass on the merits of these more spe-

cial discussions. They are referred to in

order to give an idea of the range of topics

covered in the work.

Of more special interest to chemists and

the general scientist are the chapters giving

lists of all the anesthetics which have been

in use, with extended notes on the properties

and behavior of the more important ones.

The discussions on the chemistry of ether

and chloroform are especially full. Here we

find a good summary of the work of Dr.

Baskerville. There can be no question of the

value of this part of the work to any one who

wishes to become familiar with the chemical

phases of the subject of anesthetics.

While the book, as a whole, wiU find its

most numerous readers among medical men, it

may be cordially recommended to the general

scientific student who may be interested in

securing a comprehensive view of the im-

portant field. J. H. Long

Food Products. By Henry C. Sherman,

Ph.D., Professor of Food Chemistry, Colum-
bia University. New York, The MacmiUan
Company. 1914. Pp. 694. Price, $2.25.

The author's purpose is stated as follows:

" In this volume it is sought to incorporate in

the subject-matter of a general study of foods

the results of these recent advances which

heretofore have been too widely scattered to

be readily accessible." The author's experience

as a teacher has shown him how difficult it is

to find the material one needs for a compre-

hensive study of foods. He has rendered im-

portant service to his fellow teachers and to

all who are interested in the scientific study

of foods in putting into one book so much
valuable material for reference.

His discussion of the nutritive value and

place in the diet of the different ts^pes of food

is, as one would expect of the author of " Food

and Nutrition," a particularly strong, clear

and authoritative interpretation of the recent

advances in the study of nutrition.

The reviewer feels that the value of the

material as a text book would be improved by

placing the chapter on Food Legislation in

the appendix along with the Eules and Eegu-

lations for the Enforcement of the Food and

Drugs Act. She also suggests that Chapter

IX. should precede Chapter VIII., or at least

that the general statements concerning veg-

etables should be given before the discussion

of any part of the group. It seems a little

strange, with the author's leaning toward

chemistry, that he does not suggest a chem-

ical classification of vegetables in addition to

the others given. One wonders why the dis-

cussion of the starches was not followed di-

rectly by that of the sugars instead of placing

fats and oils between. However, the arrange-

ment of material, concerning which there is a

great difference of opinion, is a very minor

matter in comparison with the advantage of

having at hand for reference so admirable

a book. Isabel Bevieb

UNivERsirr OP Illinois
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The Naturalist's Directory. Compiled in 1914.

Salem, Samuel E. Cassino, 1914.

This used to be a book useful to aU natural-

ists, and there is no good reason why it should

not continue to be so if the work were well

done and the data edited with reasonable care.

The new edition leaves one under the impres-

sion that the care taken with it was limited in

amount and poor in quality. At page 12Y

under the general head of the scientific soci-

eties of the United States and Canada, and

imder the subhead " California " are given

nine Canadian societies, while one other Cana-

dian society is given on page 129 under the

subhead " Canada." Under the " District of

Columbia" at page 128 only one society is

given; three others are put under "Canada"
on page 129. The American Association for

the Advancement of Science is listed under

Massachusetts at page 130. The names and

addresses in some of the foreign countries con-

tain an unusually large number of errors. In

one of those countries eight names and ad-

dresses contain twenty typographic errors.

One only needs to look for the names of a few

of the scientific societies he knows of or for a

dozen or so of the naturalists he knows to find

the weakness of the book. It is a great pity.

A book such as this one pretends to be, and

carefully edited, would be of great service to

naturalists all over the world.

J. C. Branner

FEATEBNITY GBADSS AT PUBBVE UNI-
VEBSITY

I HAVE read with considerable interest the

recent article in Science on " Fraternities and

Scholarships at the University of Illinois,"

by Professor Warnock, since a state of affairs

somewhat similar to that he describes exists at

Purdue University.

A report made in 1910 by the chairman of

the committee on student organizations at

Purdue showed a relatively low grade of

scholarship in the fraternities. As no decimal

grades are used on the registrar's books, the

report took into account merely the percentage

of A grades in the various groups. This aver-

age for the whole student body including the

fraternities was 64 per cent.

The average for the honor fraternities, Tau
Beta Phi and Alpha Zeta, was 85, and for one

departmental fraternity, Triangle, 66 per cent.

All the other fraternities were below normal,

ranging from 57 for Acacia to 31 for the

solitary sorority. Furthermore, it was shown
that although fraternity members constituted

but 30 per cent, of the total attendance, 70 per

cent, of all students dropped for poor scholar-

ship were fraternity men.

The attention of the fraternities was called

to this state of affairs and various efforts were

made to stimulate greater interest in scholar-

ship among the members.

The Alford trophy was first competed for

in 1912 and won by the Delta Tau Delta. This

is a bronze plaque suitably mounted and pro-

vided with a silver plate for inscriptions and

was offered by Professor T. G. Alford. It ia

awarded each semester to the Greek-letter fra-

ternity making the best record in scholarship,

and must be won four times to give permanent

possession. It has so far been held by the

Delta Tau Delta, Phi Kappa Sigma, Sigma
Phi Epsilon and Kappa Sigma.

In 1914, Professor James Troop offered a

silver cup for special and honorary fraternities

not eligible for the Alford trophy. This was

won in the spring of 1914 by Alpha Gamma
Eho, an agricultural fraternity.

A somewhat uniform plan for recording the

monthly standing of their members was adopted

by the various clubs and fraternities, and in

general much more attention was paid to

scholarship than had hitherto been the case.

Besides the standings given out by the

registrar's office in connection with the award-

ing of the trophies, decimal ratings for all

fraternity and club members are prepared by

the chairman of the committee on student

organizations and sent to the respective chap-

ters. Comparisons are made showing whether

the members and the chapter as a whole are

gaining or losing, and attention is called to

the standing relative to other organizations.

As far as can be judged from the returns,

the various agencies mentioned have stimu-
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lated an interest in scholarship among the The organizations are arranged in the order

officers and members of the various organiza- corresponding to the grades for the second

tions, with the result that the average stand- semester. Several comparisons are interesting

:

ing of men inside the fraternities compares 1. The general average of the fraternities

very favorably with that of non-fratemity is half a point higher than the general student
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politan Club or Corda Pratres, considering

that it is largely made up of foreigners more

or less unfamiliar with our language and our

educational methods.

Observation of the grades of various indi-

viduals and classes has shovm that carelessness

in pledging is largely responsible for fluctua-

tions in scholarship. A sudden drop in the

standing of an organization is usually due to

the entrance of an inferior group of freshmen.

Sometimes this one class will handicap the

whole organization for several years. Other-

wise the weeding out of incompetents and close

supervision of the weak will remove the diffi-

culty in a year's time. There is at the present

time a general disposition on the part of the

fraternities not to initiate pledges who are

conditioned in any way.

A comparison of the class averages of fra-

ternity men is made in the accompanying

table

:

College Tear 191S-19U

First semester

Second semester

The gradual elimination of the unfit and the

survival of the fit is pretty closely shown by

these figures.

When we come to study the records of indi-

vidual organizations for a period of years, we
find some interesting facts.

In 1912 the Sigma Pi, a new chapter, was

at or near the bottom of the list with a grade

of Y6.3. Six months of determined work on

the part of its officers and members put it

tenth in a list of twenty-eight organizations

with a grade of 81.9 and second in a list of

thirteen Greek letter fraternities.

On the other hand, one of the house clubs

through carelessness in its pledges and its

house rules has dropped in one year from the

fourth to the twenty-fourth place.

One of the fraternities, Sigma Nu, has re-

mained consistently near the bottom of the

list, never rising higher than No. 21 and being

now No. 2Y in a list of twenty-eight.
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ing information as to the relative stemding of

fraternity men, reasons for any deficiencies

which might exist and possible advantages to

offset such deficiencies. Replies were received

from the universities of Illinois, Iowa, Michi-

gan, Wisconsin and Minnesota. Although

there was naturally considerable variety of

opinion, on the whole the replies were favorable

to the fraternities, assuming that the latter

were normal and were properly governed.

The grade of scholarship was generally ad-

mitted to be somewhat lower, but on the other

hand it was conceded by most of the writers

that fraternity men took a more active part

in student affairs.

The accompanying table shows the condi-

tions existing at Purdue and at Wisconsin in

1911 and it is possible that the relative values

would be much the same to-day.

may be is due rather to environment than to

character or ability. C. H. Benjamin
Purdue University

Fraternity Men in Student Activities
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American Agricultural Colleges and Experi-

ment Stations we hear the insistent cry for

more research, for more men capable of the

scientific investigation of problems.

Where are we to find men, how are we to

train men who have a natural aptitude for

research? Under all the conditions prevail-

ing in our state universities, their peculiar

type of organization and government, how are

we to create and to maintain an atmosphere

in which genuinely free minds of high en-

dowments and proven ability may work and

grow, following research problems through

years to their legitimate conclusions? In

short, how are we to bring the experiment

stations up to the level of the world's best

work and thought in science?

The problem is a large one, it touches most

vitally and most fundamentally the whole

organization of the state university. It is a

problem to be studied with the utmost earnest-

ness: are there not ways in which the older

universities with established standing may
help the newer ones toward a solution?

Few educated men are in any true sense

fitted for research and investigation. Much
depends upon the training of the man; far

more upon the natural gifts and endowments
of his mind. It is so easy to endow a college

with money: it is so hard to endow it with

brains! Men of intelligence, men of rare

natural gifts, may be attracted to an experi-

ment station if conditions in the state uni-

versity to which it is attached are favorable

to a man's best development of his best self.

And what, then, are the favoring conditions

which make possible in a university a high

type of research? A careful canvass of the

faculty of one of the larger and older insti-

tutions brought out the following opinions.

1. Non-interference with the time, the plans,

and the work of the research man. This is a

negative condition. Why should it be just the

one thought of first of all? I think it is be-

cause it is the one condition hardest of all to

obtain and hardest to maintain in the Ameri-

can state university.

Changes in boards of control and in ad-

ministrative heads, changes in buildings and

equipment brought about by rapid and poorly

coordinated growth, pressure for results from

researches which can bear fruit only after pro-

longed development and in the course of time,

a lack of popular appreciation of the out-

standing value of laborious, unselfish inves-

tigation, that itching for publicity which

afflicts many estimable colleges, combinations

of teaching or extension or other duties ill-

mated with research, vexatious and disturbing

financial systems—all these things and many
others break into the time and thought of men
engaged on research problems, oftentimes to

the ruin of weU-planned work.

Under such conditions many a piece of re-

search, well-conceived and promising, has

dwindled like a tree planted in a cellar, until

it has died at last and borne no fruit.

Sometimes, too, the pressure for immediate

results has led to shallow, popular work, or to

a jumping at conclusions akin to quackery.

Sometimes legislatures have been led to make
great appropriations to such work because of

its popular and flashy character; and their

money has been wasted, their confidence im-

paired. Even in hurried America there is no

way in which we can force the tree of knowl-

edge to bear fruit before its season.

2. Another important set of conditions

allied to the first is that supplied by the type

of supervision and direction in vogue. In

any research institution the only form of ad-

ministration or direction which can be suc-

cessful is the type implied in the word leader-

ship. Above all other things, research, scien-

tific investigation, is a product of the indi-

vidual mind, or of a group of minds working

on related aspects of the same subject. Re-

search is original, original in method and

means and in the end sought. If it is not

original, then it is not research, l^o man can

tell in advance what are to be his methods and

what his results. If he can tell, then his work

is not investigation at all; but demonstration,

a retracing of the path found by other minds.

The whole trend of thought in college and

station work in America indicates that the

greatest responsibility of the leaders in ad-

ministration, their duty and their pleasure.
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must be to attract and to hold strong, inde-

pendent minds, free in thouglit and fearless in

character: and then, wholly subordinating the

machinery of administration to the ends

sought, to lead those minds into the best and

highest and most original service of which

they are capable. Good administration, like

good literary style, sinks itseH and loses itself

in the things said and done, and in the work

and thought.

In its relation to the whole university as a

division or department of the larger whole it

it evident that genuine research in the experi-

ment station can progress only where the

atmosphere of the university is just, thought-

ful, conservative; and in accord with the best

traditions of university life and thought.

I have spoken of two fundamental condi-

tions, non-interference and leadership, which

within the state universities will favor re-

search of a high character. There are other

favoring conditions which the universities of

high development may establish from without

for the benefit of the research spirit in the

experiment stations. Let us discuss now two

means by which they may exercise a profound

influence for good. (1) Why may not the

great universities regard the experiment sta-

tions as graduate schools? That is what they

soon come to mean to the men who do re-

search work in them under happy auspices.

When the atmosphere of the university is

favorable to research: -when men are recog-

nized and honored by their colleagues and by

the administration because of the high char-

acter of the research papers which they have

published, then the experiment station becomes

a school, a higher university for the members

of its staff. In many a university the young

man working for his doctor's degree in regular

course is not enough alone : he is not forced to

draw heavily enough upon his own mental re-

sources: to an extent hardly recognized, he

may actually develop not his own ideas and

lines of thought, but those of the teacher

whose mind overshadows him. A research

problem in an experiment station is a better

test of what the man really knows and can

do toward the development of that new knowl-

edge which is advancement. In the experi-

ment station the research worker must build

his own road into the unknown.

I hope the time may come when the larger

and older universities will be glad to place

students of exceptional power and maturity

and promise in the experiment stations to work
upon special problems allied to agriculture in

preparation for the doctor's degree. The station

should furnish books, laboratory, equipment,

money enough to enable the aspiring research

student to live in relative comfort. But above

all it should supply an atmosphere which

would welcome and stimulate, and encourage

the keenest thought and the bravest effort.

Upon the completion of the work to a definite

stage, it should be published as the station's

contribution to knowledge in that field and as

the thesis of the candidate for the doctorate.

The completion of successful work giving evi-

ence of genuine ability would almost inevi-

tably lead to the employment of the man
somewhere in experiment station work. Thus
the stations would enrich themselves by add-

ing to their workers young men of demon-

strated ability, of high ambition and marked

promise, and of preparation under the most

favorable conditions. (2) Yet another way in

which colleges of high grade and established

reputation may do much toward advancing

the scientific character of the work done by the

experiment stations is by conferring the doc-

tor's degree on men now in station work whose

bulletins form a genuine contribution to

knowledge.

It is the writer's firm belief that no single

agency and no combination of agencies will

or can do so much for the elevation of the

scientific work of the experiment stations as

the interest and the cooperation of the older

colleges with established reputations and fine

traditions. The stations will strive then by

every means in their power to make them-

selves worthy of such distinguished recogni-

tion and support. The treatment of accredited

institutions as graduate schools and the prompt

recognition of research work by the confer-

ring of the doctor's degree will exert a con-

tinual and powerful infiuence for good upon
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the character of the work done in the experi-

ment stations.

Samuel Bradford Doten,

Director Nevada Agricultural

Experiment Station

Univeesity op Nevada,

October 19, 1914

Into the upper end of this tube is fitted a

wooden plug, X, bored to take a small screw

SPECIAL ASTICLES

A DEVICE FOR PROJECTING A SMALL SPOT OF

LIGHT SUITABLE FOR EXPLORING PHOTO-

SENSITIVE AREAS ^

In experimental work on light reactions the

question of the precise location and extent of

the photosensitive areas frequently presents it-

self. If the organism under observation hap-

pens to be small, or if minute sensitive ele-

ments are scattered in various parts of the

integument, the problem has its difficulties.

One of the obvious methods of attack is to

explore the animal with a spot of light. To be

of practical value for this sort of work the

light spot must be small, clearly defined, and

without halo, and it should be possible to direct

it with the utmost ease and precision. Vari-

ous devices have been employed for this pur-

pose, none of which has proved entirely satis-

factory. The use of a " pinhole " aperture does

not give a sharply defined spot of light at a

convenient working distance. An elaborate

system of collecting and focusing lenses is

expensive and is very likely to be cumbersome

to handle. After trying various schemes, I

found that by inserting a small tungsten bulb

into a microscope in place of the ocular and

projecting the rays through the objective, a

spot of light could be produced which fulfilled

the requirements admirably.^

The accompanying figure shows the details

of the apparatus. A piece of brass tubing, P,

is turned to fit into the draw-tube of the

microscope in place of the ocular, a collar being

left on it to prevent it from sliding in too far.

1 rrom the Museum of Comparative Zoology,

Harvard University, and the Anatomical Labora-

tory of the School of Medicine, Western Beserve

University.

2 The idea of utilizing the lenses of a microscope

was suggested by Dr. Clark of the Physics depart-

ment of Harvard University.

Fig. 1. A Device for Projecting a Small Spot

of Light Suitable for Exploring Photosensitive

Areas. TV, wires from batteries to light; X,

wooden plug fitted into the tube P, and bored to

receive socket ; S, screw socket for light ; L, 2i-volt

tungsten '
' flash-light '

' bulb ; D, metal diaphragm

with small circular aperture; Z, cork collars hold-

ing diaphragm in place; G, diaphragm to cut out

reflection from inside of tube, P; P, brass tube

fitting into microscope in place of the ocular; T,

draw-tube of microscope; M, barrel of microscope;

P,, construction lines indicating formation of the

image, I; 0, ocular; /, inverted and reduced image

of aperture in diaphragm, D.
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socket.^ A two and one half volt tungsten bulb

L, run by dry cell batteries furnishes the light.

Immediately in front of the light a removable

metal diaphragm, D, is inserted through a slot

cut in the side of the tube. The aperture in

the diaphragm has, for the sake of convenience

and clearness in drawing the figure, been repre-

sented much larger than it is desirable to make
it. A circular aperture of from one haK a

millimeter to a millimeter in diameter is a

convenient size. If it is desirable to change

the size of the light spot, a set of diaphragms

of various sizes can easily be made. A second

diaphragm, G, made of black cardboard and

held in place by being cemented on to a cork

collar should be inserted at the lower end of

the tube carrying the light. This diaphragm

serves to cut out any reflection from the inside

of the tube. Its aperture should be about five

times the diameter of that in the diaphragm,

D. A low-power objective will be found most

serviceable for projecting the light, as it brings

it to focus at a distance from the microscope

sufficient to allow the experimenter a clear field

of vision in directing the spot. It has also the

advantage of a greater depth of focus than a

high power objective, making it much easier

to keep the light spot in sharp focus on a mov-

ing animal. The adjustable A* lenses are

of about the right magnifying power and offer

the additional advantage of allowing consider-

able variation in the size of the light spot

without a change of diaphragms.

The spot of light produced by this apparatus

is, of course, an image of the portion of tung-

sten filament not cut out by the diaphragm, D,

reduced as many times as the objective magni-

fies, and projected at the focal point of the ob-

jective. By the use of a moderately high-

powered lens the spot can be made as small as

it is possible to follow with the naked eye, and

absolutely without halo if the diaphragms are

properly adjusted. It is at the same time very

brilliant, and will be found to elicit a marked

3 Sockets of a size which fits readily into a micro-

scope and which receive the standard sized flash-

light bulbs can be obtained of any electrical sup-

ply house under the name of "telephone booth

sockets. '

'

response from forms which are at all sensitive

to stimulation by light. With it I have forced

blow-fly larvffi to crawl in flgure-of-eight loops

only five or six centimeters in diameter.

In using the light to follow a moving
animal, the barrel of the microscope is re-

moved from the stand and held in the hand

like a pencil. One can in this way direct the

light with great ease and precision. I have

found it so handled, very satisfactory both as

a means of exploring for photosensitive areas

and as a means of subjecting a limited region

to continued stimulation while maintaining

the surrounding tissues unstimulated.

Bradley M. Patten
School of Medicine,

Western Reseeve Univeesity

THE AMESICAN PHYSIOLOGICAL SOCIETT

The 27th annual meeting was held in the physio-

logical laboratories of the Washington Univer-

sity Medical School, St. Louis, Mo., December 28-

31, 1914. Fifty-six of the societies' 208 members

were present. Five scientific sessions were held,

three of these being joint meetings with the other

societies of the federation, at which the following

papers and demonstrations were presented:

W. B. Cannon, C. A. Binger and E. Fitz, "Ex-
perimental Hyperthyroidism. '

'

H. K. Basinger and A. L. Tatum, "Studies on

Experimental Cretinism. '

'

W. L. Gaines, "The Action of Pituitrin on the

Mammary Gland."

George B. Eoth, "The Several Factors Involved

in the Standardization of Pituitary Extracts."

H. C. Dallwig, A. C. Kolls and A. S. Loeven-

hart, "The Eelation between the Erythrocytes and

the Hemoglobin to the Oxygen of the Eespired

Air. '

'

J. A. E. Eyster and W. J. Meek, '
' The Path of

Conduction for the Cardiac Impulse between the

Sino-auricular and the Aurioo-ventricular Nodes. '

'

C. Brooks and A. B. Luckhardt, "An Experi-

mental and Critical Study of Blood Pressure

Methods. '

'

F. C. Becht and M. McGuigan, "Mechanical

Factors in the Flow of Cerebro-spinal Fluid."

Katherine E. Drinker and C. K. Drinker, "The
Effect of Eapid and Progressive Hemorrhage upon

the Factors of Coagulation."
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F. C. McLean, '
' On the Concentration of Sodium

Chloride in the Serum and its Eolation to the

Rate of Excretion in Normal and Diabetic Men."
F. S. Lee and D. J. Edwards, "The Action of

Certain Atmospheric Conditions on Blood Pressure

and Heart Rate."

M. L. Fleisher and Leo Loeb, "The Lytic Ac-

tion of Tissues on Blood Coagulum.

"

Ida H. Hyde, "The Influence of Light on the

Development of Vorticella.

"

A. L. Beifeld, H. Wheelon and C. E. Lovelette,

"The Effect of Pancreas Extract on Sympathetic

Irritability. '

'

B. H. Schlomovitz, J. A. E. Eyster and W. J.

Meek, "Distribution of Chromotropio Vagus Fi-

bers within the Sino-aurieular Node."

Ida H. Hyde, "The Eolation of the Nervous

System to a Tunicate Larva."

J. E. Murlin and B. Kramer, '
' The Influence of

Sodium Carbonate on the Glycosuria, Hypergly-

cffimia and the Eespiratory Metabolism of Depan-

ereatized Dogs."

J. J. E. Maeleod, "The Possibility that some of

the Hepatic Glycogen may Become converted into

Other Substances than Dextrose."

E. T. Woodyatt, "Narcotics in Phlorhizin Dia-

betes. '

'

E. S. Hoskins, "Adrenal Deficiency."

H. McGuigan, " Hypoglycsemia.

"

J. Auer and F. L. Gates, "Some Effects of

Adrenalin when Injected into the Eespiratory

Tract. '

'

B. W. Keeton and F. C. Koch, "The Distribu-

tion of Gastrin in the Body."
F. T. Eogers and -L. L. Hardt, '

' The Eelation of

the Digestion Intractions to the Hunger Contrac-

tions of the Stomach (Dog, Man)."
F. D. Zeaman, J. Kohn and P. E. Howe, "Re-

cuperation: Nitrogen Metabolism of a Man when
Ingesting Successively a Non-protein and a Nor-
mal Diet after a Seven-day Fast."

H. C. Bradley, '

' Some Studies in Autolysis. '

'

H. McGuigan and C. L. V. Hess, "The Diastase

of the Blood."

W. E. Burge, "The Bate of Oxidation of En-

zymes and their Corresponding Pro-enzymes."

C. Voegtlin, '
' The Harmful Effect of am Exclu-

sive Vegetable Diet."

E. L. Opie and L. B. Alford, "Fat Infiltration

of the Liver and Kidney induced by Diet."

V. H. Mottram, "On the Nature of the Hepatic

Patty Infiltration in Late Pregnancy and Early

Lactation. '

'

F. B. Kingsbury and E. T. Bell, "The Synthesis
of Hippuric Acid in Experimental Tartrate Ne-
phritis in the Babbit."

C. Brooks and A. B. Luckhardt, "Blood Pres-
sure Methods."

J. Erlanger and W. E. Garrey, "Demonstration
of a Point-to-point Method for Analyzing Induc-
tion Shocks by Means of the String Galvanom-
eter. '

'

B. M. Patten, "A Device for Projecting a Small
Spot of Light Suitable for Exploring Photo-sensi-

tive Areas."

S. Amberg and D. MeClure, "Demonstration of
the Effect of Sodiumiodoxybenzoate on Inflamma-
tion Caused by Mustard Oil."

Worth Hale, "An Arrangement of the Porter
Clock to give Three Time Intervals at the Same
Time. '

'

F. L. Gates, "A Portable Eespiratory Machine
Furnishing Continuous, Intermittent and Eemit-
tent Streams of Air."

P. A. Shaffer, "The Determination of Blood
Sugar. '

'

Eight papers were placed on the program to be
read by title only. But besides these eight papers,

sixteen additional communications placed on the

program to be reported were read by title only,

owing to the authors being absent from the meet-

ing. It needs scarcely be pointed out that the

failure of these 16 papers seriously marred the

scientific program. The secretary hopes that this

meeting will stand as the high water mark of the

disgraceful habit of reporting papers to be read

without going to the meeting to present them. In

cases of unavoidable absence through sickness, the

secretary should be notified, so that readjustments

may be made even after the program is in print.

And as for those who ask to be placed on the pro-

gram and then choose to stay away from the meet-

ings the secretary feels that the annual meetings

of our society are too important to be made the

subject of practical jokes of that type.

Some important changes in the constitution

were adopted. The importance of research as the

qualification for election to membership in the so-

ciety was more explicitly emphasized. Voting by

mail or proxy was abolished. The management of

the American Journal of Physiology, owned and

published by the society, was entrusted to the coun-

cil; and the council was enlarged from five to

seven members.

In recognition of Dr. W. T. Porter's great serv-

ice to physiology in founding the American Jour-
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nal of Physiology and successfully publishing it

for many years, the council was entrusted to ar-

range for the dedication of a volume of the Jour-

nal to Dr. Porter.

The following persons were elected to member-

ship in the society: A. Arkin, University of West

Virginia; A. T. Cameron, University of Manitoba;

P. M. Dawson, University of Wisconsin; C. M.

Gruber and E. B. Krumbhaar, University of Penn-

sylvania; E. N. Harvey, Princeton University;

11. L. Higgins, nutrition laboratory of the Car-

negie Institution; Jessie L. Kiag, Goucher College;

P. C. McLean, Rockefeller Institute; S. Morgulia

and E. L. Scott, Columbia University; G. B. Roth,

Hygienic Laboratory, Washington.

Officers for 1915

President—W. B. Cannon.

Secretary—C. W. Greene.

Treasiorer—J. Erlanger.

Additional Memters of the Council—W. H.

Howell, J. R. Maeleod, W. E. Garrey, W. J. Meek.

Despite the imusual defaults in the matter of

the scientific program, and the presence of only a

few members from the Atlantic seaboard, the meet-

ing was a success, due largely to the considerate

efforts and the generous hospitality of the "local

committee." The opportunity to inspect the new

laboratories and the hospitals of Washington

University Medical School by itself more than

compensated for the trip to St. Louis. It appears

that this school has actually made an advance be-

yond the '
' stone age '

' of the American universi-

ties in general. In material equipment for med-

ical research and teaching, Washington Univer-

sity Medical School is second to none, if not su-

perior to all other medical schools in this country.

A. J. Carlson,

Secretary

University op Chicago,

January, 1915

TSE AMEBICAN MATHEMATICAL SOCIETY

The twenty-first annual meeting of the society

was held at Columbia University on Friday and

Saturday, January 1-2, 1915, the attendance at

the four sessions including 95 members, a consid-

erable increase over previous records. The occasion

was especially marked by the delivery of Presi-

dent Van Vleck's retiring address, the subject of

which was "The role of the point-set theory in

geometry and dynamics."

At the opening session President Van Vleck took

the chair, being relieved by Vice-president L. P.

Eisenhart and at the closing session by the Presi-

dent-elect, Professor E. W. Brown, and Vice-presi-

dent Veblen. The following new members were

elected: Dr. Plorence E. Allen, University of Wis-

consin; Dr. Nathan Altshiller, University of Wash-
ington; Dr. D. F. Barrow, University of Texas;

Dr. R. B. Robbins, Sheffield Scientific School; Mr.

C. H. Teaton, University of Chicago. Fifteen

applications for membership in the society were

received.

At the annual election the following officers

and members of the council were chosen:

President—E. W. Brown.

Vice-presidents—F. R. Moulton, Oswald Veblen.

Secretary—F. N. Cole.

Treasurer—J. H. Tanner.

Librarian—D. E. Smith.

Committee of Puilication'—^F. N. Cole, VirgU

Snyder, J. W. Young.

Memiers of the Council—G. D. BirkhofE, 0. E.

Glenn, R. G. D. Richardson, W. H. Roever.

The total membership of the society is now 722,

including 72 life members. The treasurer's re-

port shows a balance of $9,461.75. Sales of publi-

cations during the past year amounted to $1,843.67.

The library now contains about 5,100 volumes, ex-

clusive of unbound dissertations.

A most agreeable social concomitant of the an-

nual meeting was the dinner and smoker at the

Yale Club on Friday evening. Seventy members

took advantage of this opportunity to renew and

extend the acquaintance which is one of the valued

objects of the society.

The following papers were read at this meeting:

L. P. Eisenhart :
'

' Transformations of sur-

faces Q."

L. L. Silverman : "On the notion of summabil-

ity for the limit of a function of a continuous

variable."

A. B. Coble: "A configuration in finite geom-

etry.
'

'

A. B. Coble :

'
' The elliptic norm curve in S,.

"

J. E. Rowe: "The symmetric and actual form

of certain combinants of two binary m-ics.

"

Arthur Ranum: "On the differential geometry

of the cyclic (circled) surfaces."

A. B. Frizell: "An enumeration of integral alge-

braic polynomials. '

'

Dunham Jackson: "Expansion problems with

irregular boundary conditions. '

'

G. M. Green :
'

' Hypersurfaces and families of

curves defined by solutions of a partial differen-

tial equation of the second order. '

'
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Caroline E. Seely: "Certain non-linear integral

equations. '

'

E. B. Van Vleck, presidential address: "The
rfile of the point-set theory in geometry and dy-

namics. '

'

W. F. Osgood: "On the division of space of n

dimensions by a simple closed surface. '

'

G. D. Birkhoff :

'
' The functions of several vari-

ables defined by linear difference and differential

equations. '

'

G. D. Birkhoff: "Note on the reducibility of

maps. '

'

Virgil Snyder and F. E. Sharpe: "Certain

quartic surfaces belonging to infinite discontinu-

ous Cremona groups."

H. S. Vandiver: "A property of cyclotomic

integers and its relation to Permat's last

theorem. '

'

J. L. Coolidge: "Circular transformations and
complex space. '

'

G. A. Miller: "Note on several theorems due to

A. Capelli."

Edward Kasner: "The generalized concept of

differential element."

P. N. Cole: "Note on solvable quintics.

"

G. C. Evans: "Note on the variation of a func-

tion depending on all the values of another func-

tion. '

'

E. V. Huntington: "A set of postulates for

elementary dynamics" (preliminary communica-

tion).

E. E. Moulton: "The solution of an infinite

system of implicit functions. '

'

C. N. Haskins :
" On the roots of the incomplete

gamma function."

W. C. Graustein :
'

' On the geodesies and geo-

desic circles on a developable surface. '

'

D. F. Barrow: "Oriented circles in space."

James Maclay: "A transformation of polynom-

ials relatively to the exponents. '

'

J. W. Alexander II: "A method for resolving

the singularities of algebraic manifolds."

T. H. Gronwall: "On the summation method of

de la VallSe-Poussin.

"

T. H. Gronwall: "An integral equation of the

Volterra type. '

'

T. H. Gronwall :
" On the distortion in conformal

representation. '

'

The winter meeting of the society at Chicago

was held on December 28-29. The next regular

meeting of the society will be at Columbia Univer-

sity on February 27.

F. N. Cole,

Secretary

SOCIETIES AND ACADEMIES
THE BIOLOGICAL SOCIETY OF "WASHINGTON

The 528th meeting was held in the Assembly
hall of the Cosmos Club, October 17, 1914, with

President Paul Bartsch in the chair.

Eesolutions on the death of Theodore N. Gill, a

founder and farmer president of the society, were
presented.

Under the head of Brief Notes, etc., L. O.

Howard presented evidence to show that, contrary

to report, no birds had been killed in connection

with arsenical spraying for the destruction of the

gypsy moth in New England. Paul Bartsch re-

ported that English sparrows destroyed many
army worms on Washington lawns during the re-

cent invasion by those insects.

The regular program followed.

A Mouse that Lives in Treetops: Vernon Bailey.

An account of the history and habits of Fhena-
comys longicauda as observed by the speaker near

Eugene, Oregon.

Botanical Collecting in the Northwest: A. S.

Hitchcock.

A general account of a trip to the northwestern

part of the United States and British Columbia
during the past summer in search of grasses.

The Present State ,of Fox-farming : Ned Deae-
BOEN.

Observations made in Prince Edward Island and
elsewhere during the past spring.

The 529th meeting was held October 31, Presi-

dent Bartsch presiding.

The program consisted of two communications.

Pelage Variations of American Moles: Hartley
H. T. Jackson.

Twenty Years' Experience with Great Apes of
Western Africa: E. L. Gabnee.

Mr. Garner's lecture was profusely illustrated

with lantern slides and gave much new informa-

tion relative to African chimpanzees and gorillas.

The 530th meeting was called to order by
President Bartsch, November 14, 1914.

Brief notes were presented by Marcus M. Lyon,

Jr., L. 0. Howard, A. D. Hopkins and W. H. Os-

good.

Three communications were presented.

Certain Miocene Fossils: Wm. Palmee.

The fossils exhibited were obtained by the

speaker at the cliff deposits near Chesapeake

Beach, Md. Owing to the scanty material on

which Cope's types in the Philadelphia Academy
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were based, it was frequently impossible to iden-

tify the material collected.

Arabic Zoology: Paul B. Popenoe.

A sketch of the rise of Arabic zoology, with

curious extracts from the treatise on the subject
'

' Hayat al Hayawan '
' by Kamal al Din Muham-

mad ibu Musa al Damiri, published in the four-

teenth century and still the standard authority

among Moslems.

A National Bird Census: Wells W. Cooke.

An account of the plans followed and results ob-

tained last June in an attempt by the Biological

Survey in cooperation with ornithologists to count

the birds that nest within the United States.

The 531st meeting was held November 28, with

President Bartsch in the chair.

Under the heading Brief Notes, Dr. J. W. Stiles

gave a brief account of experience in sanitation in

relation to hookworm disease.

Wm. Palmer exhibited some interesting fossils

from the Miocene deposits near Chesapeake

Beach, collected during the past week.

Three communications were presented.

A Porcupine Slcull Shoioing an Extra Pair of

Upper Incisors: Makcus M. Lton, Jr.

The specimen under consideration is believed to

be unique. It was collected, by Dr. Abbott in

Borneo. The extra incisor was regarded as a per-

sistent milk tooth. Lantern slide pictures of the

skuU were shown.

Notes on Some Pishes Collected ty Dr. Mearns in

the Colorado Eiver: J. 0. Snyder.

The species found in the Colorado basin are dis-

tinct from species found elsewhere. The faunas of

other river basins of the West show the same fea-

ture. From evidence shown by genera the speaker

concluded that communication between the basins

must have been at a very remote period and by way

of the head waters. He exhibited specimens

taken by Dr. Mearns.

Notes on Some Birds Observed on the Florida

Keys in April, 1914-

Observations as related to birds seen during an

8 days' cruise among the Florida Keys last April.

Most of the stay was at Bird Key. Lantern slides

were used in illustration.

The 532d regular and 35th annual meeting was

held December 12, 1914, President Bartsch presid-

ing. The annual reports of officers were received.

The election of officers for 1915 resulted in the

following selections:

President—Paul Bartsch.

Vice-presidents—A. D. Hopkins, W. P. Hay, J.

N. Eose, Mary J. Eathbun.

Becording Secretary—Marcus M. Lyon, Jr.

Corresponding Secretary—W. L. MeAtee.

Treasurer—Wells W. Cooke.

Members of Council—Hugh M. Smith, Vernon

Bailey, Wm. Palmer, N. HoUister, J. W. Gidley.

D. E. Lantz,

Becording Secretary

THE SCIENCE CLUB OF THE UNIVERSITY
OF WISCONSIN

The first meeting of the Science Club of the

University of Wisconsin was held at the Univer-

sity Club on January 6, 1915.

Professor Daniel W. Mead, of the department of

hydraulic and sanitary engineering of the Uni-

versity of Wisconsin, gave an account of his visit

to China last summer, where he and Col. W. L.

Siebert, and Arthur P. Davis, chief of the U. S.

Eeelamation Service, were called by the Chinese

government for consultation upon the problem of

preventing floods and reclaiming for agriculture

lands now inundated by rivers and the sea.

The lecture was devoted mainly to an account of

the engineering works of the Chinese. These are

for the most part ancient, as there has not only

been no new construction but the ancient works

have been allowed to fall into disrepair.

The most notable works of the Chinese are their

bridges, walls for defense, and dikes, levees and

canals for navigation, irrigation and protection

against floods. These are characterized by enor-

mous expenditure of labor and material in their

construction. Evidences of the ignorance and

superstition of the constructors abound, and in

many cases reduce the effectiveness of the works

very materially.

The existing government in China recognizes

the need for extensive reconstruction and exten-

sion of works for defense against the floods that

destroy millions of the people each century. The

visiting engineers were received with greatest re-

spect and were afforded every facility for • their

work by representatives of the national and local

governments.

The lecture was illustrated with many beautiful

lantern slides prepared and colored by Japanese

artists from photographs made by Professor Mead
during his trip.

The meeting was preceded by a dinner at the

University Club by members of the Science Club,

their wives and guests. Eric E. Miller,

Secretary
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TEE AMEEICAN ASSOCIATION OF UNIVEB-
SITY PBOFESSOBS

INTBODUCTOBY ADDBESS

In calling this meeting to order, I wish

first to say a few words about the services

performed by the committee on organization

—and I am sure none of them will think

it invidioiis if I refer particularly to the

work of the secretary, Professor Lovejoy,

who has borne the heat and labor of the day

more than any one else. All of its members

are busy men and the work they have done

is a labor of love. It is but fair to them

that it should be known to all that their

labors, continued for over a year, have been

singularly free from a disposition on the

part of any one to push a particular scheme

or ride a particular hobby. If any one,

perchance, has come here to-day with a fear

that something is to be sprung upon the

meeting, or that the committee has, as the

saying goes, something up its sleeve, pray

let him disabuse himself of the idea. The

committee has tried to do nothing more

than had to be done to bring together a

representative body, without reference to

factions or sections; to get matters into

shape to facilitate discussion and economize

time.

Doubtless we have made mistakes. But

they are only such as are incident to get-

ting a large enterprise under way, espe-

cially considering the lack of authoritative

precedents to follow, and the lack of such

clerical and other machinery as the organi-

zation itself will bring into being. The

committee found itself between the Seylla

of doing nothing definite and the Charybdis

of doing so much as to forestall action that
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ought to be taken only by the organization

itself. So it thought its main effort should

be to collect representative opinions and to

secure the adhesion of a body of men large

enough to represent different types of in-

stitutions, different lines of work and differ-

ent sections of the country. Each mem-
ber of the committee was asked to pre-

pare two lists of names ; one of men of full

professorial rank in his own institution,

and the other of men (of like grade) in his

own subject, irrespective of institutional

connection. Then these two lists were com-

bined so as to include names found on

either. To simplify the work, invitations

were not sent to men in institutions repre-

sented by less than five names.

You will readily see that there was no

available way for standardizing the basis

of selection employed by the more than

thirty men on the committee. Hence it is

not only probable that there are omissions

of teachers who should have been asked,

but that there is inequity of distribution

among different institutions and branches

of learning. But I am sure that there is

no inequality which can not readily be

straightened out in the workings of the

association itself. It should also be stated

that the draft of a constitution to be sub-

mitted has not, for lack of time and be-

cause of the wide geographical distribution

of the men on the committee, been author-

ized by the committee as a whole. This is

hardly to be regretted for it reserves for

each member complete freedom of action,

and emphasizes the point that the chief

object of its preparation is not to supply

an ideal or final draft, but a definite basis

for discussions to bring out and register

the will of the meeting. At the same time

it should be said that the draft does not

represent so much the wishes of the mem-
bers of the subcommittee personally as the

preponderant drift of the opinion-s ex-

pressed in letters in reply to the circulars

sent out.

As much as this I should probably have

felt like saying in any case. But the com-

mittee has asked me also to speak upon the

reasons for calling this assembly together.

What is the proposed association for? Any
proposal to increase the existing number
of associations, meetings, etc., assumes a

serious responsibility. The burden of

proof is upon it.

We are in a period of intense and rapid

growth of higher education. No minister

of public education controls the growth;

there is no common educational legislature

to discuss and decide its proper course; no

single tribunal to which moot questions

may be brought. There are not even long-

established traditions to guide the expan-

sive growth. Whatever unity is found is

due to the pressure of like needs, the influ-

ence of institutional imitation and rivalry,

and to informal exchange of experience and

ideas. These methods have accomplished

great things. Within almost a single

generation our higher education has under-

gone a transformation amounting to a revo-

lution. And I venture to say that, in spite

of the deficiencies we so freely deplore, no

country has at any time accomplished more

in the same number of years.

But have we not come to a time when

more can be achieved by taking thought

together? In the future, as in the past,

progress will depend upon local efforts in

response to local needs and resources. We
have the advantages as well as the disad-

vantages of the lack of the European sys-

tem of centralized control. So much the

more reason for the existence of a central

body of teachers, which, lacking official and

administrative power, will express the

opinion of the profession where it exists

and foster its formation where it does not

exist. I am a great believer in the power
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of public opinion. In this country nothing

stands against it. But to act, it must exist.

To act wisely, it must be intelligently

formed. To be intelligently formed, it must

be the result of deliberate inquiry and dis-

cussion. It can not be developed in corners

here and there; it can not be the voice of

a few, however wise. It must be formed

democratically; that is, cooperatively. All

interests, however humble, must be heard;

inquiry and conference must glean all the

experiences available; decision must be

based upon mutual consultation.

The need of a voluntary organization is

the greater because of certain facts in the

history of the American university. The
rapid growth already referred to has

occurred under a machinery designed for

very different conditions. We are doing

our educational work under methods of

control developed decades ago, before any-

thing like the existing type of university

was thought of. Our official methods of

fixing fundamental educational polity as

well as of recruiting, appointing, pro-

moting and dismissing teachers, are an in-

heritance from bygone conditions. Their

lack of adaptation to the present situation

is due not to sinister intent, but to the fact

that they are a heritage from colonial days

and provincial habits. The wonder is not

that there is so much restlessness and fric-

tion, but that there is not more. A system

inherently absurd in the present situation

has been made workable because of the

reasonableness and good will of the gov-

ernors on one side and, even more, of the

governed on the other.

All the more need, then, of ascertaining,

precipitating in discussions and crystalliz-

ing in conclusions the educational experi-

ences and aspirations of the scholars of the

country. I confess myself unable to under-

stand the temper of mind which anticipates

the danger of what some term trades-union-

ism or of interference with constituted ad-

ministrative authorities as a result of the

formation of this organization. As to the

latter: I know of few teachers who wish

additional administrative work : most would

be glad of relief from duties that do not

seem exactly significant and that are time-

consuming. But it is not expedient, in

view of the trust committed to us, to main-

tain a state of affairs which makes difficult

or impossible among college teachers the

formation and expression of a public opin-

ion based on ascertained facts. I can not

imagine that existing authorities will not

welcome the results of inquiries and dis-

cussion carried on by a truly representa-

tive body of teachers. To think otherwise

is to dishonor both ourselves and them.

The only thing which is undignified and

intolerable is that teachers, individually or

collectively, should indulge in carping

criticism of boards of trustees when they

have not thought it worth while to cultivate

an enlightened educational polity among
themselves nor found the means for making

themselves heard. If we do not like the

present situation we have nobody but our-

selves to blame.

Let me add that I can think of nothing

so well calculated to lift discussions of edu-

cational defects and possibilities from the

plane of emotion to that of intelligence as

the existence of a truly representative body

of professors. The best way to put educa-

tional principles where they belong—in the

atmosphere of scientific discussion—is to

disentangle them from the local circum-

stances with which they so easily get bound

Tip in a given institution. So to free them

is already to have taken a step in their

generalization. The very moment we free

our perplexities from their local setting

they perforce fall into a truer perspective.

Passion, prejudice, partisanship, cowardice

and tniculence alike tend to be eliminated,
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and impartial and objective considerations

to come to the front. The very existence of

a recognized free forum of discussion with

one 's fellows gathered from all parts of the

country will make for sanity and steadi-

ness quite as much as for courage.

The fear that a "trade-unionism" of

spirit will be cultivated is ungrounded. I

have great respect for trade unions and

what they accomplish. Many of the ques-

tions which have been suggested for con-

sideration by this body have their economic

aspect. Since economic conditions seriously

affect the efficiency and scope of our educa-

tional work, such topics are surely legiti-

mate ones for inquiry and report. But the

term trades unionism has been used to sug-

gest a fear that we are likely to subordinate

our proper educational activities to selfish

and monetary considerations. I have never

heard any one suggest such a danger

for the American Bar Association or the

American Medical Association. Pray, are

the aims of college teachers less elevated?

Or is it that our position is so much less

assured that any organized association must
take on such a color ? Are we animated by
a narrower or more sordid spirit ? Is there

anything in the history of our body which

indicates materialism of spirit, or indeed

anything but an idealism which lends itself

to being imposed upon rather than to prop-

aganda in behalf of narrow trade interests ?

Ladies and gentlemen, I resent such insinu-

ations. I can not believe that we are fallen

so low that association for the purpose of

careful investigation and discussion of

common educational interests can be inter-

preted by any right-minded person as a

rebellious and mercenary organization. If

we have so fallen, something immensely

more radical than the formation of this

organization is the indicated remedy.

A word upon the subject of the relation

of the association to academic freedom

may be in place, especially as it has been

mistakenly stated in the public prints that

this matter is the chief cause of the forma-

tion of this organization. I do not know
any college teacher who does not believe

that cases of infringement may arise. I do
not know any who does not hold that such

infringement, when it occurs, is an attack

i\pon the integrity of our calling. But
such cases are too rare to demand or even

suggest the formation of an association like

this. Existing learned societies are already

disposed to deal with eases of infringement

as they may come to light, and in my opin-

ion it is a matter of detail rather than of

principle whether they should be dealt with

by such special bodies or by a more inclu-

sive body like this. In any case, I am confi-

dent that the topic can not be more than an
incident of the activities of the association

in developing professional standards, stand-

ards which will be quite as scrupulous re-

garding the obligations imposed by freedom

as jealous for the freedom itself. The
existence of publicly recognized and en-

forced standards would tend almost auto-

matically to protect the freedom of the

individual and to secure institutions

against its abuse.

In conclusion, let me say that proposing

such an association as this is to my mind
but proposing to apply to our common call-

ing the standards and ideals to which

we have been trained, each in his special

line of work. In his own branch, each of

us recognizes how little he can do by him-

self; how dependent his efforts are upon

cooperation and reinforcement by the work

of a multitude of others. Let us cultivate

a like social sense of the wide educational

interests we have in common; of our de-

pendence upon one another as institutions

and as teachers. In his own specialty,

each of us recognizes the need of careful

study of facts before coming to a conclu-
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sion. Shall we not require of ourselves a

similar scientific spirit as we try to settle

educational questions? A more intense

consciousness of our common vocation, our

common object and common destiny; and a

more resolute desire to apply the meth-

ods of science, methods of inquiry and

publicity, to our work in teaching—^these

are the things which call for the existence

of organized effort. Surely we shall have

the judgment, the courage and the self-

sacrifice commensurate with reverence for

our calling, which is none other than the

discovery and diffusion of truth. No one

has any illusions about what can be imme-

diately accomplished. Let us therefore

arm ourselves with patience and endurance

in view of remoter issues. No one under-

estimates the practical difficulties in our

way. But arming ourselves with the good

will and mutual confidence our profession

exacts of us, we shall go forward and

overcome them.

John Dewet

OBGANIZATION OF THE AMERICAN ASSO-
CIATION OF UNIFEBSITY

PBOFESSOBS

The meeting called for the purpose of

organizing this association was held in the

auditorium of the Chemists' Club, New
York City, on the afternoon and evening

of Friday, January 1, and the morning of

Saturday, January 2, 1915. Over 250 were

in attendance in the course of the three

sessions. Professor John Dewey, of Colum-

bia University, called the meeting to order

and delivered an introductory address upon

the purpose and possibilities of such an

association, as conceived by the committee

on organization, of which he had served as

chairman. Nominations for the chairman-

ship of the meeting being called for. Pro-

fessor Dewey was nominated and elected

permanent chairman, and Professor Over-

street, of the College of the City of New
York, recording secretary. Addresses in

support of a motion to proceed to the or-

ganization of the association were made by
Professors Guthe of Michigan, Thilly of

Cornell, West of Princeton, Howard of

Nebraska; and a letter from Professor

Gildersleeve of Johns Hopkins was read.

The motion was unanimously carried.

The consideration of the draft of a con-

stitution submitted by the committee on
organization was then begun. This took

up most of the afternoon and evening and
a part of the morning session. In order

that the alternative plans of organization

might receive full discussion, the meeting,

in most cases, voted upon the principles in-

volved in the several articles, rather than
upon the language of the instrument. A
committee was appointed to draw up the

text of a provisional constitution in con-

formity with the action taken by the meet-

ing, this draft to be submitted for ratifica-

tion at the next annual meeting. The deci-

sions of the gathering with respect to the

principal features of the plan of organi-

zation were as follows

:

1. Name.—^After the consideration of a

number of alternatives, it was voted that

the name of the society be '

' The American
Association of University Professors."

2. Eligibility for Membership.—It was
voted that any person may be nominated

for membership who holds and for ten

years has held a teaching or research posi-

tion in any one, or more than one, American

university or college, or in a professional

school of similar grade; provided, that no

person not having teaching or research for

his principal occupation, and no administra-

tive officer not giving a substantial amount

of instruction, shall be eligible. Nomina-

tions for membership may be made to the

council by any three members of the asso-

ciation; nominations thus made, and ap-
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proved by tlie council, will be voted upon

at annual meetings, a two-thirds vote being

required to elect. For the guidance of the

council in acting upon nominations, it was

voted, upon motion of Professor Janeway,

that "it is the sense of this meeting that

the association shall be composed of college

and university teachers of recognized

scholarship or scientific productivity."

It was voted that all persons to whom
invitations to attend the first meeting had
been sent by the committee on organiza-

tion may become members of the associa-

tion by signifying to the secretary their

desire to do so, within three months from
January 1, provided that they hold posi-

tions in institutions of collegiate or uni-

versity grade and that their duties are not

solely administrative.

3. Officers.—^It was voted that the officers

of the association shall be a president, a

vice-president, a secretary, a treasurer, and
a council consisting of the foregoing and
30 additional members. The president and
vice-president are to be elected by a major-

ity vote for a term of one year; the secre-

tary and treasurer are to hold office for

three years. Thirty members of the council

are to be elected for the first year, lots

being drawn to determine which shall hold

office for one, for two and for three years,

respectively; at each subsequent annual

meeting ten members of the council are to

be elected by a plurality vote to hold office

for three years. The council has power to

arrange the program for the annual meet-

ing and to appoint committees to investi-

gate and report upon subjects germane to

the purposes of the association. During

the year 1915 the council is authorized to

spend such sums out of the funds of the

association as may be necessary for the

business of the year, and also to defray

expenses incurred in the organization of

the association.

4. Local Societies.—The question of the

formation of local societies was discussed

at some length. Although the sentiment

of the meeting was apparently unfavorable

to this plan, the council was authorized to

take the matter under consideration and to

report at the next meeting upon the desir-

ability of the formation of institutional or

territorial chapters.

5. Dues.—The annual dues were fixed

at $2.00.

The greater part of the concluding ses-

sion was given up to the discussion of

topics to be placed upon the program of

the association for the ensuing year. The
secretary of the committee on organization

read a number of interestingly diverse

topics suggested in writing by members not

present. A paper by Professor Royce of

Harvard University on "The Case of

Middlebury College and the Carnegie

Foundation" was read, proposing as a

suitable subject the question of "the limits

of standardization" in educational methods

and organization, and the "standardizing"

activities of extra-academic corporations.

This subject, and the two following, were

finally recommended to the council as the

topics most suitable for examination by
special committees and report during the

coming year: methods of appointment and

promotion; the manner in which the uni-

versity teaching profession is at present re-

cruited, with especial reference to the exist-

ing system of graduate fellowships and

scholarships. Upon Professor Seligman's

motion the council was also instructed to

attempt to bring about a merging in a new
committee of the committees already created

by the economic, political science and so-

ciological associations to deal with the sub-

ject of academic freedom, the joint com-

mittee to be authorized to investigate the

subject in behalf of this association and to

report at the next annual meeting.
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The committee appointed to present nom-

nations for officers for the year 1915 re-

ported, through its chairman, Professor

Tatlock, of Michigan, that in the time at

its disposal it had not been able to make
sufficiently well-considered nominations for

more than twenty-eight places on the coun-

cil. Professor H. C. "Warren, of Princeton

University, who was nominated for the

secretaryship, declined the nomination.

The following were elected: President:

John Dewey, Columbia University, educa-

tion; Vice-president: J. M. Coulter, Uni-

versity of Chicago, botany; Treasurer: J.

C. Kolfe, University of Pennsylvania,

Latin. Members of the council : M. Bloom-

field, Hopkins, Sanskrit; E. Capps, Prince-

ton, Greek; A. P. Carman, Illinois, phys-

ics; A. S. Cross, Tale, English; G-. Dock,

Washington University, St. Louis, medi-

cine; H. D. Poster, Dartmouth, history;

B. C. Franklin, Stanford, chemistry; C.

M. Gayley, California, English; E. G.

Harrison, Yale, zoology; "W. H. Hobbs,

Michigan, geology; A. R. Hohlfeld, Wis-

consin, German; G. E. Howard, Nebraska,

history; A. 0. Lovejoy, Hopkins, philos-

ophy; W. T. Magruder, Ohio, engineering;

J. L. Meriam, Missouri, education; A. A.

Michelson, Chicago, physics ; W. B. Munro,

Harvard, political science; A. A. Noyes,

Massachusetts Institute of Technology,

chemistry; E. C. Pickering, Harvard,

astronomy; H. C. Warren, Princeton,

psychology; R. Weeks, Columbia, Romance

philology; H. S. White, Vassar, mathe-

matics; J. H. Wigmore, Northwestern,

law; W. P. Willeox, Cornell, economics.

The officers elected were given power to

fill the vacancies remaining in the council,

and to elect a secretary to serve during the

year; it was voted that, pending the elec-

tion of a secretary. Professor Lovejoy, of

Johns Hopkins University, be asked to

continue to discharge the duties of that

office.

Votes of thanks were extended to the

Chemists' Club for their courtesies; to the

Women's University Club for hospitalities

to woman members of the profession in at-

tendance at the meeting ; and to the officers

and members of the committee on organi-

zation. The meeting, notable in the his-

tory of the American universities and dis-

tinguished by the number of eminent

scholars attending and by the interest and

quality of its discussions, then adjourned.

It is perhaps advisable to put on record

at this time the history of the steps, ante-

cedent to this meeting, taken in the organi-

zation of the new association. The project

was initiated by a communication signed

by most of the full professors of the fac-

ulty of the Johns Hopkins University,,

which was sent, in the spring of 1913, to»

the members of the faculties of nine other

universities, inviting the latter to consider

the advisability of the formation of such a

society, and to send delegates to an in-

formal conference for discussion of the

matter. A favorable response was received

in all cases, and statements expressing a

conviction of the desirability of the crea-

tion of some such professional association

were drawn up and signed by members of

the faculties of nearly all the universities

addressed. The proposed conference was

held at Baltimore on November 17, 1913;

it was attended by 18 delegates from

the following universities: Clark, Colum-

bia, Cornell, Harvard, Johns Hopkins,

Princeton, Wisconsin and Yale. The chair-

man of this conference. Professor Bloom-

field, was authorized to appoint a com-

mittee on organization, representing the

principal subjects of study and the prin-

cipal universities. This committee, under

the chairmanship of Professor Dewey,

after prolonged discussion, decided that
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it would not attempt to define the condi-

tions of eligibility for membership, but that

invitations to join in the formal organiza-

tion of the association should be sent to

persons of full professorial rank whose

names appeared on the lists of distin-

guished specialists prepared for the com-

mittee in each of the principal subjects,

provided that such professors were con-

nected with institutions having five or more

names upon these lists. Some 650 of those

to whom these invitations were sent have

thus far expressed their sympathy with the

general purposes formulated in the circu-

lar of the committee on organization, and

their purpose to adhere to the association.

In accordance with the action above re-

ported, members of the university teaching

profession who did not receive invitations

to the New York meeting, and who desire

to become members of the Association, are

asked to signify that desire to any of their

colleagues who are already charter mem-

bers or who may become such during the

period allowed for that purpose—the first

three months of the present year.

A. 0. LOVEJOT,

Seci-etary

Johns Hopkins University

TBE AMERICAN ASSOCIATION FOB TEE
ADVANCEMENT OF SCIENCE

SAFETY ENGINEEBINGT-

The address which forms part of the

duty each year of your successive chair-

men might have for its unvarying subject

the newest subdivision of the engineer's

field, since each year seems to furnish a

new title to our lengthening list of engi-

neering specialists.

One of the late differentiations calls at-

1 Address of the vice-president and chairman of

Section D of the American Association for the

Advancement of Science, Philadelphia, Decem-

ber 31, 1914.

tention to the field of safety engineering,

and I bring to your attention some phases

of this work. This portion of the field of

engineering can not be said to involve any

radically new fact or discovery, but to be

rather a new grouping of interests as a re-

sult of a change of accent among the many
industrial factors. In developing any engi-

neering design there is usually a compro-

mise between prime factors which dominate

the result and minor factors which receive

less accent; so also in industrial life such

prime factors as production, cost, profits,

expansion, etc., have heretofore received

the greater accent, while the item of safety

of the employee and the public, which has

always been a factor in design and in man-

agement, has oftentimes been given rela-

tively small weight. There is a rapidly

growing feeling that every industry should

receive its workers each day in fit condi-

tion and should return them to their homes

whole and in like fit condition. Strong ac-

cent is now being given to this idea, which

has resulted in a movement of very con-

siderable momentum, and this change in

accent is finding its expression in various

legislation, in workmen's compensation

acts, in the whole safety movement, includ-

ing the work of safety engineering. Safety

engineering has for its object the elimina-

tion of industrial accidents. While the re-

sult of such an accident was borne largely

by the injured individual, the prevention

of accidents remained more or less of a

minor factor in indvistrial problems, but as

the industry is required to carry directly

a larger share of the burden resulting from

accident, the problem has become one of

prime importance. Bach engineer, me-

chanical, electrical, civil and mining, is now
asked to view his work from a new angle.

Guards, guides and protective devices are

added where it was perfectly evident these

devices should have been before, but it be-
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comes equally evident that this is a most

superficial and inadequate treatment of a

subject of large proportions. Statistical

information is needed as to the kind of in-

jury and the success of preventive meth-

ods. Questions arise as to the bearing on

the accident problem of nationality, gen-

eral intelligence, age, temperance, fatigue,

housing, lighting and a multiplicity of fac-

tors usually considered as outside of the

field surveyed by the engineer. The purely

engineering phase of this problem has been

variously estimated as forming only 10 to

25 per cent, of the whole, the problem be-

ing more largely one of mental attitude

toward the thought of safety on the part of

the employee and the whole organization,

but the engineer's point of view seems par-

ticularly favorable a's a point of departure

for exploring the whole field and reducing

observations to concrete changes in equip-

ment and management. This situation has

produced the safety engineer. His work

is a new grouping of studies and interests.

Beside his purely engineering training he

is brought close to the doctor, the chemist,

the social worker, the statistician, the works

diplomat, the psychologist, the labor or-

ganization, legislative limitations and the

lawyer. He can no longer measure all his

work directly in dollars and he looks first

to a column of statistics for evidence of his

profits.

In the large industrial organizations the

best engineers are thus engaged, under the

immediate observation of the administra-

tive head. The excellent results which

have been obtained in the reduction of acci-

dents accounts for the enthusiasm shown

by industrial safety workers and organiza-

tions.

Much of this work requires only special

attention to the idea of safety as an impor-

tant matter, time, patience, careful obser-

vation, and the application of obvious rem-

edies which are already in use. The great

need at this point is for standardization of

method. Considerable sums are expended
for protective devices and constructions

which are more or less inadequate and
which have to be replaced as the art de-

velops. In fire protection and electric

installation, it has been found necessary to

standardize equipment and a similar need

is to be met in safety methods and devices.

This can be brought about by preparing

standard detailed specifications covering

each case or by requiring the use of ap-

proved devices, the approval to be issued

by some investigative body provided for

the purpose. Detailed specifications are

apt to be confusing and cumbersome and
lack the simplicity of an approval system.

The approval of safe devices must, how-

ever, be done by some body whose decisions

will command general support as being the

result of careful investigation.

In the mineral industries where the gov-

ernment has provided an investigative

bureau for the specific purpose of "increas-

ing safety," the method of granting ap-

proval to safe devices after careful investi-

gation is already in operation and has so

far provided a list of permissible explosives,

approved miners' electric lamps, explosion-

proof electric motors, switches, etc. Such
work must of necessity move slowly, for

careful investigation requires both time

and money. For the general industrial

field other interests are preparing to pro-

vide a means of standardizing similar to

that brought about by the underwriters'

fire insurance regulations.

Much of the more obvious preventative

measures can be recognized by members of

any and every organization, but there is a

class of investigation the need of which has

become quite evident which can not be ex-

pected of the usual industrial organization.

Unsafe conditions are sometimes the result



156 SCIENCE [N. S. Vol. XLI. No. 1048

of obscure physical facts, not so readily

apparent, and these cases require long and

careful scientific investigation with ade-

quate laboratory facilities. An excellent

illustration of this is found in the hazard

of coal-mine explosions. Such a subject is

one studied with difficulty by a single indus-

trial organization and must be referred to

some agency specially equipped for inves-

tigative work involving engineering, chem-

istry, physics and a very considerable ex-

penditure of funds. The mining industry

presents many such problems, such as the

ignition of gases and various coal dusts by

explosives, by electric sparks, and static

discharges, and by filaments of broken elec-

tric lamps. The permissible limits of vitia-

tion of mine air by natural gases, oxidiza-

tion of timbers, dusts and fumes and by the

use of internal combustion engines for

haulage; these require extensive physio-

logical as well as field and laboratory in-

vestigation. The deterioration of vital parts

of equipment by fatigue, shock and corro-

sion demands laboratory investigation to

devise means for proper protection and

inspection.

Every industry will present similar

safety problems that must be studied more

carefully than can be expected of the un-

aided industrial organization. It is this

phase of safety engineering that I wish to

specially emphasize.

There are several agencies that can be

expected to meet in various degree this

need. One of the most promising is that

of cooperation between a group of mem-
bers of an industry and established labo-

ratories, federal, state or educational, which

laboratories may be specially fitted by men
and equipment for investigating the special

problem in hand. By this method the

industry furnishes funds for the work

while the laboratories furnish oversight,

direction and experience in similar inves-

tigations. An investigation of the causes

of explosion of grain dust by a group of

millers and men interested in coal-dust ex-

plosions from the Federal Bureau of Mines

illustrates this method. Such cooperation

between industrial organizations and inves-

tigative agencies in safety problems should

be greatly extended.

Investigative work in engineering labo-

ratories connected with educational insti-

tutions have confined their attention largely

to questions of efficiency. The present in-

creased accent on problems of safety should

find a similar accent in college engineering

courses. Courses in engineering design and

construction could without change in hours

or relative weight in the whole course give

increased emphasis to questions of safety

by a careful selection of illustrative prob-

lems. Many organizations require that

every drawing be "checked for safety" so

that each construction has been criticized

from this point of view and made to con-

form to safety standards. The standard

screw and nut which has demanded the at-

tention of generations of budding engineers

in courses in drawing and design should

find a worthy running mate in the standard

safety hook or guard railing or belt pro-

tection. This change of emphasis should

follow also into the engineering laboratories.

As an illustration, it is essential for safety

that gasoline locomotives used in mines or

any enclosed space shall produce exhaust

gases as free from carbon monoxide as pos-

sible. The size of machine that can safely

be used under any given mine condition is

a function of this carbon monoxide output,

and a study of the performance in this re-

gard is of quite as much importance as a

study of the capacity or economy of the

engine.

State engineering experiment stations in

those states which have established such

institutions can also be expected to take an
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increasing interest in investigations of

safety problems peculiar to the industries

of each state. Their function has been to

investigate fundamental problems relating

to the efficient use of the material resources

of the state, but the change of emphasis

brought about by the safety movement will

make safety problems of equal moment.

Another agency for the organized study

of safety problems is found in the banded

casualty insurance companies, who are in

a peculiarly favorable position to bring an

economic pressure to bear upon the indus-

tries to install standard, adequate safety

devices. They propose to offer a reduction

in rates where approved safety devices are

installed and the underwriters' laboratories

are hereafter to test approved safety de-

vices to reduce accident risks as well as de-

vices for reducing fire risks.

The general government is also aiding in

safety engineering, as it is the province and
duty of the Federal Bureau of Mines to

conduct investigations with a view to in-

creasing safety in the mining, quarrying,

metallurgical and other mineral industries.

This is the first government bureau to be

established with the specific object of study-

ing industrial safety in fields other than

transportation. The laboratory facilities

include an equipped coal mine for the study

of mine explosions, chemical and physical

laboratories, and the new buildings about

to be commenced include mechanical and

electrical laboratories.

These numerous agencies for the careful

study of safety problems, which lie just

behind the field of the self-evident and in

the land of the more or less obscure, will

each contribute something to the motley

interests of the safety engineer and wiU

help to eliminate industrial accidents.

0. P. Hood
U. S. BxjKEAU OP Mines

ISOSTASY AND BADIOACTIVITYi

It is the purpose of this paper to point

out some apparent discrepancies between

the observations of geodesists on isostasy

and the inferences which some radiologists

have drawn as to the great age of certain

specimens of minerals. It seems well to

begin by reviewing the results of isostatic

investigations in order to estimate the

degree of confidence to which they are en-

titled; and recent advances in radiology

demand similar attention.

Correlation of these widely distinct re-

searches is possible because it happens that

the emission of heat by a globe whose excess

temperature is due solely to radioactivity

obeys Fourier's law exactly as does that

emitted by a hot but radioinactive globe.

Geology as a science is conditioned by
the state of the earth's interior, and our

knowledge of its constitution is now ad-

vancing. So late as the foundation of this

society in 1889 the Cartesian doctrine of

a fluid earth enclosed in a very rigid shell

a score or two of miles in thickness was
held by most geologists. "We now know
that the globe is solid and on the whole of

great rigidity and probably divisible info

at least four distinct shells each more rigid

than that overlying it, that the irregular-

ities in density and structure which are so

marked at the surface extend only to a

depth of something like a fiftieth of the

earth's radius; that open cavities or cracks

may exist at depths of 20 miles and very

possibly down to the level of isostatic

compensation. "We know too that the earth

is radioactive but that the radioactivity is

superficial, reaching only to a moderate

though uncertain level ; we also know, how-

ever, that the earth's heat is not wholly

1 Abstract of the presidential address before the

Geological Society of America, December, 1914.

The fuU paper is too long for oral delivery and
only this abstract was read at the meeting.
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of radioactive origin. More Information is

certainly in store for us, for Mr. Michelson

is now measuring the terrestrial tides in

terms of the wave-length of light, while

methods have been developed by which the

distribution of density above the level of

isostatic compensation can be studied.

Thus the future is full of hope. The

rational method of attaining it is to make
trial hypotheses, and to devise methods of

testing them.

Laplace seems to have been the first to

grasp the problem of isostasy and in 1818

he maintained that the irregularities of

the earth and the causes which disturb its

surface extend to but a small depth. I do

not find in his memoirs any rigorous proof

of this interesting anticipation. Sir John

Herschel in 1833 regarded the earth as a

yielding mass and considered erosion and

deposition as the primum mobile of geology,

but he did not pursue the subject. Arch-

deacon Pratt in 1858 first expressed the

hypothesis of isostasy in exact terms, dis-

cussing it mathematically and adducing

evidence in its favor from the geodetic

survey of India.

As we all know, the enormous labor need-

ful to prove the hypothesis from deflections

of the vertical was undertaken by Mr. John

F. Hayford. Mr. Helmert characterized

Hayford's investigation as "truly magni-

ficent" and called the underlying idea the

Pratt-Hayford hypothesis.

Helmert himself devised a method of

testing isostasy by observations on the in-

tensity of gravity instead of deflections.

His results coincide almost exactly with

Hayford's and thus immensely strengthen

the theory. At Helmert 's suggestion also

Mr. O. Hecker made many observations on

the intensity of gravity at sea. These ob-

servations are indeed of inferior accuracy,

but suffice to prove that isostatic compensa-

tion exists beneath the Atlantic and the

Pacific as well as under the United States.

In my opinion the geodetic evidence for

isostasy is so manifold and so consistent as

to amount to proof. Equilibrium is nearly

or quite complete at a depth of between 110

and 140 kilometers, the most probable

value being near 120 kilometers.

Messrs. Hayford and Bowie have also

investigated the effect of isostasy on the

intensity of gravity in the United States

and at selected stations in other parts of

the world. This research confirms the

existence of isostasy, but reveals certain

anomalies due either to imperfect compen-

sation some 120 kilometers from the sur-

face or to irregularities in the distribution

of density, or to both causes.

It is shown in my paper that the largest

deflections in the United States and also

the largest anomalies could be accounted

for by a spherical batholith, say of peri-

dotite, just buried beneath the surface and
having a diameter of 8^ miles. Of course

such a batholith would not be considered

surprising by geologists. When the exist-

ence and abundance of dikes, sills and lac-

coliths at all accessible levels is considered,

as well as the probability of their prevalence

at aU levels above the deepest volcanic foci,

it appears that heterogeneities in the earth's

outer shell are of the order of magnitude

needful to account for the gravity anom-

alies. In short there is much evidence for

the conclusion that compensation at the

compensation level is very nearly complete.

If so, the mass beneath that level must be

almost free from strain and can have cooled

but little from its primeval temperature.

On the isostatic theory the continents

stand out above the bottom of the ocean be-

cause of inferior density. This inferiority

may be due to higher temperature or to

voids such as joints, or to both. A third

possibility is that it might be due to litho-

logical differences, but of that there is no
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evidence. The sub-continental temperature

is comparatively high; for the thermo-

metric gradient shows that at the level of

average sea bottom the rocks below the

continents have a temperature of about

100°, while at the bottom of the sea the

thermometer stands near zero. As for

crushing and jointing, recent experiments

in my laboratory show that the volume of

a brittle substance such as sulphur, con-

fined in a brass tube, may be increased to

the extent of more than six per cent, by
bending the tube. There can be no ques-

tion that rocks would behave in much the

same way under such confinement as that

to which deep-seated rocks are subject.

If the average subcontinental mass down
to the compensation level had 3 per cent,

more voids than the sub-oceanic mass, this

would account for the present mean eleva-

tion of the land. The same result would

follow if the average temperature under the

continents were 40° higher than under the

ocean. Or again, the combination of 20°

excess of temperature and 1^ per cent.

excess of voids would account for the con-

tinents.

If the areas occupied by the continents

were originally bounded by the same level

surface as the ocean bottoms, but possessed

a smaller conductivity, so that they cooled

more slowly, then it can be shown that the

earth would constitute an imperfect heat

engine and that abundant energy would

be available for crumpling and crushing

of the rocks or for the elevation of the

continents.

Passing now to the recent developments

of radiology, that wonderful branch of

physics has very recently developed fresh

surprises. Rutherford has put forward a

nuclear theory of the atom, and van den

Broek has shown that the place of an ele-

ment in the periodic table is determined not

by its atomic weight, but by the number of

positive electric charges carried by the nu-

cleus. This number of charges is known as

the atomic number.

Now comes the astounding feature of the

subject. It has been definitely discovered

by Mr. Soddy, Sir Ernest Rutherford and
others that a single atomic number may be

borne by each of several substances which
may have different atomic weights and, in

the case of radioactive substances, differ-

ent stabilities, but which are inseparable by
ordinary chemical or physical properties.

They display the same chemical reactions,

the same electrochemical behavior, the

same spectrum, the same volatility. It

would appear, according to Rutherford,

that the charge on the nucleus is the funda-

mental constant which determines the phys-

ical and chemical properties of the atom.

Soddy calls the members of a group of ele-

ments bearing a single atomic number and
occupying therefore a single place in the

periodic table "isotopes."

So far as lead is concerned, this revolu-

tionary doctrine has been authoritatively

confirmed by T. "W. Richards, who actually

finds the atomic weight of lead from urani-

nite deposits unmistakably lower than that

of ordinary lead.

The discovery of isotopism sufficiently

explains the great discrepancies in the ages

of minerals as computed from the uranium-

helium ratio and the uranium-lead ratio.

These ratios also no longer seem adapted

to age determinations. It seems very pos-

sible, however, that the growing knowledge

of atomic structure may eventually lead to

trustworthy methods of age determination

from radioactive phenomena; but in the

meantime other methods must be resorted to.

If the earth has cooled externally from

a high temperature, there must be a cer-

tain level at which the temperature of the

rock most closely approaches the melting

point at the prevailing pressure. This may
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be called the euteetic level because the

additional temperature necessary to fusion

would there be a minimum. The question

then arises what relation may be supposed

to exist between the euteetic level and the

level of compensation.

In computing the temperature distribu-

tion of a cooling globe which owes a part

of its heat to compression, or to initial tem-

perature, and another part to radioactivity,

it is necessary to proceed by trial and error,

or to test various assumptions and consider

which best fits the facts. I have assumed

various ages and computed other condi-

tions corresponding to the actual heat

emission of the globe. These other eondi-.

tions are the depth of the euteetic level,

the thickness of the radioactive shell (sup-

posed uniform) and the proportion of the

surface gradient due to radioactivity. Two
cases are of special interest, the assumed

ages being 68 million years and 1,314

million years.

For the lower age the euteetic level is at

a depth of 121 kilometers, and thus coin-

cides with Hayford's compensation level,

the radioactive layer is 2.58 kilometers thick

and radioactivity supplies % of the surface

gradient or of the earth's heat emission.

For an earth 1,314 million years old the

euteetic level lies at 300 kilometers, the

radioactive layer is 12 kilometers thick and

just Ys of the surface gradient is due to

radioactivity. In this ancient earth the

highest temperature excess due to radio-

activity would be found at and below the

bottom of the active layer and would

amount to only 106°. This is not much in

comparison with the temperature of lavas

and, if this age is the highest worth con-

sidering, most of the earth's heat must be

due to compression.

So great an age as 1,314 million years

seems incompatible with other features of

the problem. This age implies that a thick

shell extending from the compensation level

downward to and beyond the euteetic level,

a shell more than 200 kilometers in thick-

ness, has cooled after solidification through

an average temperature interval of about

600°. Now the geodesists have shown that

at the compensation level the strains must

be small, and I have given reason for be-

lieving these strains even smaller than those

computed by the geodesists. But I hold it

impossible that a layer of rock 200 kilo-

meters thick can cool 600° without setting

up large strains.

On the other hand, no such difficulty

arises in the case of an earth 68 million

years old, for it is easy to show that only a

very small amount of cooling has occurred

below its euteetic level. Furthermore, in

this case the level of compensation acquires

a definite and intelligible physical inter-

pretation. Local fusion would bring about

compensation. Where, then, should we
look for compensation if not at the euteetic

level?

In such speculations as this some lati-

tude must be allowed. If, as the geodesists

suspect it may be, the compensation level

is as deep as 140 kilometers, and if this is

also the euteetic level, the earth is 100

million years old, the radioactive layer is

4.74 kilometers thick and 26 per cent, of

the heat emitted by the earth is of radio-

active origin.

It has often been asserted that the dis-

covery of radioactivity indefinitely pro-

longs the probable age of the earth. To me
it seems that the determination of the level

of compensation limits both the age of the

earth and the amount of radioactive matter

in its outer shell. Geoege F. Becker
U. S. Geological Survey

THE CONSTITUTION OF TEE ATOM^

The subject of the constitution of the atom

has come into extreme prominence—great ad-

1 From the address of the president of the Eoyal

Society, Sir William Crookes, at the anniversary

meeting on November 30, and printed in. Nature,
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vances have been made—while much light has

been thrown on the ultimate structure of

matter. Tears ago, during the persistent and

systematic fractionation of yttrium, I ex-

plained that I had succeeded in separating

the atoms of the so-called elements into

groups; these groups undoubtedly exhibited

different phosphorescent spectra and presum-

ably had different atomic weights—although

from the chemical point of view all the groups

behaved similarly. I concluded that, of the

lines and bands of the compound spectrum

of an element, some are furnished by certain

atoms and some by others. I pointed out that

this was not likely to be an isolated case; that

probably in all so-called elements the whole

spectrum, does not come from, all the atoms

—

that different spectral rays come from differ-

ent atoms, which may be interpreted to mean
that there are definite differences in the inter-

nal motions of the several groups of which the

atoms of a chemical element consist. I ven-

tured to suggest a possible explanation of these

facts, based on the assumption that acting on

the original protyle were two forces—one of

the character of time, accompanied by a lower-

ing of temperature, while the other, swinging

to and fro like a pendulum, and having periodic

cycles of ebb and flow, rest and activity, would

be intimately connected with the force of elec-

tricity. I arrived at a presentation of the ele-

ments on a lemniscate path which seemed to

me to throw some light on the question of their

genesis. My researches seemed to show that

the persistence of the ultimate character, the

eternal self-existence, the fortuitous origin of

the chemical elements, could no longer be re-

garded merely as probable.

Apparently bodies exist which possess close

upon the same atomic weights and combine in

definite proportions with other substances and

yet exhibit certain minute differences. For

these substances, which are capable of being

isolated and identified, I suggested the name
" meta-elements." Thus there appears to me
to be a gradation of molecules of different

ranks between the atom and the compound

—

and these aggregations of atoms in certain

circumstances might well pass for simple ele-

mentary bodies.

In recent years the old idea of the ultimate

atom as a solid particle, spherical or otherwise,

has slowly, almost imperceptibly, given way
to the more rational conception of a minute

planetary or " Saturnian " system of dazzling

complexity; the conception is many-minded,

aided here and there by facts that failed to

fall in with the old lines of thought. Among
the most prominent men through which the

new conception has come to light, we have

Kelvin, Stoney, Thomson, and, more recently,

headed by Sir Ernest Eutherford, a host of

vigorous workers in the new science of radio-

activity, who have built up a conception of

atomic physics often " hard to be understood,"

but that probably is a move in the right direc-

tion. Sir Ernest Eutherford supposes the atom

to be composed of a nuclear positive charge,

exceedingly small compared with the sphere

of action of the atom, and consisting of a

number of unit charges. Surrounding this

nucleus is an external shell in which a num-
ber of separate negative electrons are dis-

tributed. Professor Soddy—whose name is

closely associated with that of Sir Ernest

Eutherford—is one of the earliest workers

in radioactivity, and has developed a theory of

the chemistry of the radio-elements based upon
the periodic law and a modified form of lem-

niscate spiral where the existence of pseudo~

elements having slightly different atomic

weight but identical chemical properties are

set out. These " isotopic " elements occupy

the same place in the periodic table. He has

thus arrived, by a totally different path from

the one I traveled, at the conception of an ele-

ment having atoms of different weight though

chemically identical. The theory has recently

received some confirmation by the analyses of

the lead that is found in the minerals pitch-

blende, thorianite, etc. In my own laboratory

a spectroscopic examination of the lead from

Cornwall pitchblende has shown traces of

thallium not found in pure assay lead; the

unexpected presence of this element may have

some bearing on the slightly different atomic

weight values recorded for the lead extracted

from the radio-minerals.

Without risking a charge of being unduly

optimistic I think I may believe we are on the
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brink of striking developments in our knowl-

edge of the structure of tb.e elusive atom.

Whatever may be the outcome of researches

now prosecuted with so much zeal and success,

I feel that Addison was speaking with the

voice of prophetic truth when, more than a

hundred years ago, he said:

Every atom is a standing miracle and endowed

with sueh qualities as coiild not be impressed upon

it by a Power and a Wisdom less than infinite.

SCIENTIFIC NOTES AND NEWS
The colleagues of Professor Theobald Smith

on account of the impending severance of his

connection with Harvard University after a

service of twenty years to become a member of

the Eockefeller Institute of Medical Eesearch,

are arranging to present a bas-relief of Pro-

fessor Smith to the medical school and reduc-

tions of this will be made and presented to

each donor of $10 or more to the fund. A
complimentary dinner will be given to Pro-

fessor Smith on AprU lY.

A " GoRGAS Medal " to be given yearly in

honor of Surgeon-General Gorgas has been

established by the medical reserve corps, TJ. S.

army, New York state division. This medal

is open to competition to members of the

medical corps of the United States army, to

medical reserve corps of the army and to

members of the medical corps of the organized

mUitia. Officers may submit papers on any

subject of a medico-military nature.

The Cornell Society of Civil Engineers held

on January 23 in New York City its tenth

annual dinner and reunion. The chief guest

was Professor Charles D. Marx, of Leland

Stanford Junior University, who has recently

been elected president of the American Society

of Civil Engineers.

Dr. J. Scott Keltie, secretary of the Eoyal

Geographical Society, has been awarded the

Cullum gold medal of the American Geo-

graphical Society.

The Academy of Natural Sciences of Phila-

delphia has elected as correspondents Frank

Dawson Adams, of Montreal, and Alfred

Werner, of Zurich.

Dr. H. E. Eobertson, of the University of

Minnesota, is working in Professor Aschofi's

laboratory and clinic at Ereiburg, Baden. He
reports himself as the only foreign student at

present in attendance. The staff of over thirty

members has been reduced to five and the

number of students from 130 to 40.

Three physicians of forty who took the

recent civil service examination for the posi-

tion of director of public health education,

in the city of New York, have been placed on

the eligible list, and President Henry Mosko-

witz of the municipal commission is reported

to have said that an appointment will be made
within a few days by Health Commissioner

Goldwater. The eligible candidates are: Dr.

Ira S. Wile, Dr. Winthrop Talbot and Dr.

Charles F. Bolduan.

The Fenger Fellowship of $600 for 1915 has

been assigned to Dr. George L. Mathers, of

the resident staff of the Cook County Hos-

pital, Chicago, who will carry on work on cer-

tain bacteriological problems in pneumonia.

Mr. George P. Vanier, of Steelton, Pa., has

been awarded a certificate of merit by The

Franklin Institute, Philadelphia, Pa., for his

potash bulb. This bulb has been particularly

designed for use in the determination, in in-

dustrial laboratories, of the total carbon in

iron or steel. Mr. Vanier is chief chemist of

the Pennsylvania Steel Co., Steelton, Pa. He
has also designed zinc tubes and sulphuric

acid bulbs for use in connection with the

Vanier combustion train for the determuiation

of carbon in steel by the direct combustion

method with the electric furnace.

Professor Arthur Keith, conservator of

the museum at the Eoyal College of Surgeons

of England, wiU deliver, during the latter

part of March, a course of five lectures on

the bearing of recent discoveries on our con-

ception of the evolution and antiquity of man.

Colonel George W. Goethals, who has been

appointed Stafford Little lecturer on public

affairs at Princeton University for this year,

delivered an illustrated lecture on the Panama
Canal at Princeton on Wednesday evening,

January 27, in Alexander HaU. Owing to the
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difSculty in arranging satisfactory dates,

there will be only one Stafford Little lecture

this year, instead of the usual two. The lec-

ture will be published by the Princeton Uni-

versity Press in the Stafford Little lecture

series, the former volumes in the series being

by Grover Cleveland, Joseph H. Choate, Elihu

Root and J. G. Schurman.

At the Founder's Day celebration of Clark

University on February 1 the speaker will be

Dr. E. S. Lillie, professor of biology in the

university. His subject is " The Relation of

Universities to Investigation."

On the return from his recent journey west,

Dr. Ales Hrdlicka, of the U. S. National Mu-
seum, lectured, under the auspices of the

Archeological Institute, on " The Origin and

Antiquity of the American Indian," and on
" Evolution of Man in the Light of Eecent

Discoveries," at San Diego, Los Angeles,

Stanford, Berkeley, San Francisco, Denver,

Colorado Springs and Pueblo.

Professor Clara A. Bliss, of the depart-

ment of chemistry of Wells College, is on

leave of absence for a second year and is study-

ing at Columbia University. Dr. Minnie A.

Graham continues as acting professor during

Miss Bliss's absence.

Mr. N. C. ISTelson, of the American Mu-
seum of Natural History, has returned from
several months' archeological field work in

New Mexico, where his work was a continua-

tion of that of previous years on the ancient

villages of the Tanos, south of Santa Fe.

According to daily papers Mr. Burt M. Mc-
Connell, who was secretary to Stefansson, the

explorer, and meteorologist of the Canadian
Arctic expedition is seeking to induce either

the United States government or private citi-

zens to send two hydro-aeroplanes into the far

north to search for the explorer, who has not

been heard from in over a year. Mr. McCon-
nell has returned from Ottawa, where he tried

to interest the Naval Service Department in

the project. He was told that nothing could

be done at this time. The belief in Canada is

that Stefansson and his two companions,

Anderson and Storkerson, are still alive and

doing the work planned.

The city of Philadelphia, acting on the

recommendation of The Franklin Institute,

Philadelphia, Pa., has awarded the John Scott

legacy medal and premium to Dr. Charles

Edward Guillaume, of Sevres, France, for his

alloy invar. This alloy contains approximately

63.8 per cent, iron and 36.2 per cent, nickel.

It is characterized by possessing an extremely

small coefficient of linear expansion, about

0.0000004 per degree Centigrade. Within the

limits of atmospheric temperature change, its

expansion is very exactly proportional to the

temperature. It has a modulus of elasticity of

about two thirds that of steel, and its hard-

ness is greater than that of hard brass. Invar

has found a wide application in metrology and
horology. In the former, it is particularly

useful for secondary standards of length, and
in the latter it is employed for pendulum
rods, compensating devices for torsion pen-

dulums and balance wheels correcting the

secondary error of temperature in chronom-

eters. Dr. Guillaume has done a large amount
of research work in connection with iron-

nickel alloys, in the course of which he also

discovered platinite.

Professor Lewis Lindsay Dyche, professor

of systematic zoology and taxidermy and cura-

tor of birds and mammals in the University

of Kansas, died on January 20, at the age of

fifty-eight years.

Dr. Dudley Peter Allen, professor of prin-

ciples of surgery in the medical department of

Western Eeserve University, Cleveland, for

many years, and later emeritus professor, died

on January 6, at the age of sixty-two years.

Mr. Thomas Bryant, a distinguished British

surgeon, has died at the age of eighty-six

years. He retired from the surgical staff of

Guy's Hospital in 1888, delivered the Hun-
terian oration in 1893 and served as president

of the Eoyal College of Surgeons of England

from 1896 to 1899.

Surgeon-General William Henbt Mo-
Namara, of the British army, died on January

9, at the age of seventy years.

The death is announced, at seventy-one

years of age, of Lieut.-Col. D. D. Cunningham,
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r.E.S., formerly professor of physiology in

the Medical College, Calcutta.

At the meeting of the Entomological Society

of France on November 11, the president an-

nounced the death at the front of Leon Garreta

and Jean Chatanay, two lieutenants of the

reserve and members of the society. The

president also announced that it has been de-

•eided to place a tablet in the library upon

which shall be engraved the names of mem-
hers of the society who have fallen and may
fall during the war. He also announced that

Captain A. Magdelaine and Messrs. J. de

Muizon and J. Surcouf, also members, had

been wounded but were convalescent, while

J. Herve-Bazin was in the hospital with

tjrphoid fever. All of these men are known to

American entomologists through their writings.

The following resolution was unanimously

adopted at the annual meeting of the Federa-

tion of American Societies for Experimental

Biology held in St. Louis, on December 28:

Wheeeas, Various of the European nations

"svith which many of our members are related by

iDirth, descent or intellectual friendship are now

•at war,

Resolved, That we extend to the scientific men

'within these nations the hope of an early and en-

'during peace, which will leave the nations with no

permanent cause of rancor towards each other, and

which will insure to each the glories of scientific

and humanitarian achievement in accordance with

its own conception of these ideals.

The Society of American Bacteriologists

held its annual meeting in Philadelphia at

the Laboratory of Hygiene, University of

Pennsylvania, December 29, 30 and 31, 1914.

The following officers were elected:

President: T>. H. Bergey.

Vice-president : John Weinzirl.

Secretary-Treasurer : A. Parker Hitchens.

Council: K. F. Kellerman, W. A. Stocking, Jr.,

U. E. Buchanan and H. J. Conn.

Delegate to the American Association for tlie

Advancement of Science: M. J. Eosenau.

The next regular meeting of the society will

be held in TJrbana, Illinois. The chairman of

the local committee is Professor H. A. Hard-

ing. A special meeting of the society will be

held in San Francisco during the summer.

The American Microscopical Society at

present holds only business meetings. At the

recent meeting at Philadelphia the following

officers were elected:

President: Professor C. A. Kofoid, University

of California, Berkeley, California.

First Vice-president: Professor L. D. Swingle,

University of Utah, Salt Lake City, Utah.

Second Vice-president: Dr. N. A. Cobb, U. S.

Department of Agriculture, "Washington, D. C.

Executive Committee : Professor J. P. Campbell,

University of Georgia; Professor L. E. Griffin,

University of Pittsburgh; Professor A. L. Wei-

man, University of Cincinnati.

Bepresentative on the council of the American

Association: Drs. H. L. Shantz and R. H. Wol-

cott.

The report of the custodian showed that the

Spencer-ToUes research fund closely ap-

proaches $5,000. The income of this fund is

now available for aid in research in any micro-

scopic field. Applications should be made to

Dr. H. B. Ward, University of Illinois,

Urbana, HI. The membership of the society

was shown to have increased steadily for the

last four years and now totals 399. The in-

come for the year was $1,380. The secretary

of the society is Professor T. W. Galloway,

MUlikin University, Decatur, 111.

The American Folk-Lore Society met in

Philadelphia, on December 30, 1914, in affilia-

tion with the American Anthropological Asso-

ciation and Section H of the American Asso-

ciation for the Advancement of Science. Dr.

Pliny Earl Goddard, president of the society,

was in the chair. The papers read were as

follows

:

"The Relation of Folk Lore to Anthropology

(presidential address)," by Pliny Earl Goddard.

"The Ejiowledge of Primitive Man," by A. C.

Goldenweiser.

"European Tales Among the North American

Indians," by Stith Thompson.

"The Magic Boat," by Phillips Barry.

Officers elected for 1915 are as follows

:

President: Dr. Pliny Earl Goddard, American

Museum of Natural History, New York.

First Vice-president: Professor G. Ii. Kittredge,

Harvard University.
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Second Vice-president: Professor J. Walter

Fewkes, SmithsoniaiL Institution.

Editors: Professor Franz BoaSj Columbia Uni-

versity; Professor Aurelio M. Espinosa, Stanford

University.

Secretary: Dr. Charles Peabody, Cambridge,

Mass.

Treasurer: Mr. E. W. Eemiek, Boston, Mass.

Nearly all the papers and practically all

the discussion at the recent Chicago meeting

of the American Philosophical Association

centered on practical ethical questions forced

to the front hy present international, political,

social and economic conditions. The American

Philosophical Association and the Western

joined in their meetings, and these two in

turn had a joint session with the Political

Science Association, the Association of Amer-

ican Law Schools, and the American Histor-

ical Association, on the subject of Democracy

and Responsibility. The officers elected by the

American Philosophical Association for the

ensuing year are: President, Professor A. C.

Armstrong, of Wesleyan University; Vice-

president, Professor W. E. Hocking, of Har-

vard; Secretary-Treasurer, Professor E. G.

Spaulding, of Priuceton.

There has recently been received a notice

from Professor Fehr, of Geneva, secretary of

the International Commission on the Teach-

ing of Mathematics, giving the decision of the

central committee to abandon the meeting

planned for August, 1915, and also to postpone

the preparation of such committee reports as

relate to the work of European countries.

The new radium laboratories of Manchester

Infirmary, which contain radium of the value

of £20,000, raised by public subscription a few

months ago, have been formally opened by

the mayor of the city. A staff of experts will

specialize on efforts to apply the radium for

the arrest and elimination of cancer. The

equipment of the laboratories is second to

none in the kingdom, and in the 16 rooms

allotted to this special work there is ample

provision for administering the treatment to

patients.

The board of managers of the New York

Zoological Society held their annual meeting
on January 19. It was reported that the

Aquarium drew 2,029,707 visitors last year and
the park zoological gardens 2,020,433, a sub-

stantial increase over 1913. The annual

maintenance cost to the city last year was 5.8

cents a visitor, the appropriations being the

same as planned for next year, $247,000. On
January 1 there were at the park 4,353 ani-

mals, representing 1,179 species, and the

aquarium 5,169 specimens of 199 species.

Animals acquired during the year cost $25,000.

The most notable was a female gorilla brought

from Africa by an expedition directed by Mr.

E. L. Garner.

The department of public health of the

American Museum of Natural History is at

present engaged in the preparation of a spe-

cial exhibit of military hygiene and sanita-

tion, dealing with the health of armies, the

hygiene of the individual soldier and the gen-

eral problems of camp sanitation. A number
of new exhibits illustrative of insect-borne

diseases were added to the department's dis-

play during 1914, the most important single

exhibit being a model of the flea (carrier of

bubonic plague) 1,728,000 times natural size,

prepared by Mr. Ignaz Matausch. The his-

tory of the bubonic plague in the past is shown

by reproductions of a number of early paint-

ings and by a series of maps illustrating the

geographic spread of disease during its his-

toric epidemics. A series of photographs of

four American army surgeons who dis-

covered the mosquito transmission of yellow

fever, has been hung near the entrance of the

hall.

UNIVEBSITT AND EDUCATIONAL NEWS

The alumni of Stevens Institute of Tech-

nology were told at their annual dinner in the

Hotel Astor on January 23 that their ten-day

campaign to raise $1,360,000 had yielded

$1,164,269, and that an extension of time had

been granted in which the remainder might

be collected. Dr. Alexander 0. Humphreys,

president of the institute, made the confident

prediction that the whole amount would be

raised by the end of this week.
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The Harvard University corporation has

set aside $100,000 to pay Belgian professors

who tave been driven from their land by the

war and may give courses at Harvard Uni-

versity next year.

James E. Magee, '59, has left $20,000 and a

certain further residuary portion of his estate

to Haverford College, to be added to the gen-

eral endowment fund.

The Evans Museum and Dental Institute

Building, which will be occupied by the School

of Dentistry of the University of Pennsylvania,

will be formally dedicated on February 22.

The Harvard Medical School wiU hereafter

admit as regular students men who have com-

pleted two years' work in a college or scientific

school of high rank, provided they present

certificates (a) that they have stood in the

upper third of their class, (i) that one year's

course has been taken in physics, biology, gen-

eral chemistry and organic chemistry, and (c)

that they have a reading knowledge of German
or French.

DISCUSSION AND COBBESPONDENCE
PROFESSOR Daly's igneous rocks and

THEIR ORIGIN

To THE Editor op Science: Permit me to

say a few words in regard to the criticism'- by

Mr. J. P. Iddings of a book recently published

by Mr. E. A. Daly and entitled " Igneous

Eocks and Their Origin." The criticism is

of the destructive, not to say the volcanic,

type, and one may well imagine Mr. Iddings

laying down his pen with the deeply felt con-

viction that a heretical and dangerous book

has finally been disposed of.

I am afraid Mr. Iddings underestimates the

strength of his opponent and he probably does

not realize what strong influence the Daly

theories, particularly the stoping theory, have

on the younger generation of geologists. Mr.

Iddings thinlcs that the author of this book

suffers from an exuberant, if not a disordered,

imagination. What Mr. Daly thinks about

the imaginative qualities of his critic has not,

1 Science, November 13, 1914.

so far, been made public. An impartial ob-

server would probably say that the ideal petrol-

ogist would be produced could a " syntectic "

assimilation be effected of the two.

It seems to me that Daly's book is one of the

best ever written on the subject of igneous

phenomena. The principal facts are assem-

bled in the first part of the book, illustrated

in abundance from the best sources and from

occurrences all over the world. In the second

part the theories and hypotheses are set forth,

and illustrated in the same lavish manner from

the whole world's literature. It is not neces-

sary to agree with all of the author's views; I

certainly disagree most heartily with some of

them. The book is not a " college petrog-

raphy " to be put into the hands of the

beginner, but the advanced student can not

fail to be stimulated by these suggestive and

brilliant discussions. Just to point out one

line of argument: The theory of gas action,

cupolas and " blow-piping " is a most inter-

esting and important subject, very largely

neglected in most discourses on intrusions.

As far as his criticism of the " quantitative

classification " is concerned, Mr. Daly does

not stand quite alone. There are many of us

who fail to see in this elaborate system any-

thing but an admirable card classification of

analyses.

I venture to suggest, in conclusion, that the

unfavorable criticism in Science does not

represent the impartial opinion of petrologists

in general.

Waldemae Lindgeen
Boston, Mass.

SCIENTIFIC BOOKS

Photo-chemistry. By S. E. Sheppaed, School

of Agriculture, University of Cambridge.

Longmans, Green and Company. 1914.

Pp. ix + 461.

In this new volume of the series of " Text-

books of Physical Chemistry," edited by Sir

WilLiam Eamsay, Dr. Sheppard, of Cambridge,

presents us with a most painstaking piece of

work, and one which for its size is unusually

comprehensive. The author presents his sub-
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jeet-matter in eleven chapters, of whicli the

titles are as follows : Historical—The Measure-

ment of Light Quantities—The Energetics of

Radiation—Economic and Energetic Relations

of Actual Light Sources—The Absorption of

Light—Statics and Kinetics of Photo-chemical

Change—^Dynamics of Photo-chemical Change

—Special Photo-chemistry—Radiant Matter

and Photo-chemical Change—The Genesis of

Light in Chemical Change—Organic Photo-

synthesis.

The first four chapters do not carry us

much beyond photo-physics, but give a very

satisfactory resume of those divisions of

optical physics vehich are of primary impor-

tance in photo-chemistry. Beginning with

Chapter V., the subject-matter becomes in-

creasingly chemical in character, and the book

ends with an excellent account of the more
recent investigations into the character of the

chlorophyll reactions.

To the reviewer the author's method of

treatment seems most commendable. Such
principles as may be considered thoroughly

established are treated with scientific concise-

ness and brevity, not in general, however,

without the presentation of sufiicient numer-

ical data for illustration. In dealing with

matters which are still in the formative stage,

a condition true of so much of photo-chemistry,

the author does not dogmatize, but usually

leaves the reader with quite the impression

that the state of knowledge concerning the

subject warrants. This makes the book valu-

able not only for the knowledge which it im-

parts, but also for its stimulus to critical

thinking.

The book is made up quite directly from the

original literature of the subject and is amply

provided with citations and references. The
author's personality shows itself not only in

the thoroughness with which the material has

been digested and assimilated, and later organ-

ized for the purpose of clear presentation, but

also in not infrequent elucidating discussions

and in occasional flashes of imaginative ex-

planation. The reviewer's impression is that

we have here the work of one thoroughly im-

bued with his subject, and at the same time

entirely competent to handle it. The book
should prove valuable not only to those desir-

ing admittance to the charming mysteries of

photo-chemistry, but should also be welcome
as an additional weapon in the armory of the

initiated.

S. W. Young
Stanfoed University

The Hydrogenation of Oils; Gaialyzers and
Catalysis and the Generation of Hydrogen.
By Carlton Ellis. New York, D. Van
Nostrand Co., 1914. Price $4.00 net.

The book considers very fully the methods
of hydrogenation, the various catalyzers, both

the base and rare metals, and the mechanism
of hydrogen addition. Besides this, the sub-

jects of the analytical constants of the oils

and their uses both for culinary purposes and
soap making are thoroughly dealt with. About
one third of the book is devoted to the methods
for the generation of hydrogen, which is of

prime importance: these include water gas,

decomposition of hydrocarbons, steam on
heated metals, acids on metals, the electrolysis

of water, and the safety devices for handling

the gas.

A feature of the book is the very complete

citation of references and patents from the

three principal languages.

The volume satisfactorily fills a decided want
and may be unreservedly recommended to all

interested.

A. H. Gill

A Text-looh of Medical Entomology. By
Walter Scott Patton, M.B. (Edin.),

I.M.S., King Institute of Preventive Medi-

cine, Madras, and Francis Willm.m Cragcj,

M.D. (Edin.), LM.S., Central Research

Institute, Kasauli, Punjab. Christian Liter-

ature Society for India, London, Madras

and Calcutta. 1913. Pp. xxxiv + Y68.

84 pis. £1-1-0.

The protozoologist, parasitologist or physi-

cian who has occasion to deal with the arthro-

podan carriers of diseases produced by bac-

teria. Protozoa, or nematodes, has long been

hampered in his investigation by reason of
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the relative inaccessibility of tlie pertinent

entomological literature. It is widely scat-

tered in expensive journals of restricted cir-

culation, often out of print, and very generally

not to be had under any circumstances by

workers on the firing line of research in the

tropics far from libraries. To investigate even

the commonest insects such as the house fly,

the flea, the louse and the bed bug, requires an

extensive and expensive library and when this

is in hand the entomological novice is all too

often nonplussed by the exasperating hiatuses

in the information available and still more

by the perplexing confusion in technical

anatomical nomenclature as for example in

the case of the wing veins of insects, and the

parts of the thorax of the house fly. Text-

books of entomology contain so little of the

data essential to the workers in the fields of

preventive and comparative medicine that

they are practically useless as aids to the in-

quiring specialist.

This need (which has grown so rapidly in

recent years) of an adequate text-book in this

field bids fair to be very adequately met by

Drs. Patton and Cragg's "Medical Entomol-

ogy." The book is itself a product of this need

of this frontier of science, for it has been pro-

duced by two experienced workers in the Indian

Medical Service, and has been adequately

illustrated and well printed in India.

The reader might perhaps infer from this

that the book was a provincial one adapted

to the locality of its origin. The insects with

which it deals are most of them cosmopolitan,

often to genera, and in many important in-

stances, as in the fly, flea, louse and some

mosquitoes, even to species. But far more

important than the objective cosmopolitanism

of the work is the broad and comprehensive

outlook of the authors and their very sincere

and painstaking effort manifest throughout

the work, to make the book widely useful,

soundly accurate, fairly complete, and wisely

proportioned. The result is a treatise which

will be indispensable to every worker in med-

ical entomology in tropical or temperate lands.

It treats in extenso of insect morphology,

drawing its material from those genera and

species of medical importance with especial

emphasis upon the Diptera. The classifica-

tion is likewise carefully worked out with

detailed treatment where significant, as for

example in the case of those most concerned

or under suspicion as carriers, such as the

Psychodidas, Tabanus, Anopheles, Siegomyia,

OEstrid larvse, Musca and Glossina. The life-

history, breeding habits, seasonal prevalence,

relation to environmental factors and the

methods of collecting, rearing and feeding are

carefully noted and the pitfalls which await

the inexperienced worker are very frequently

pointed out. One chapter is devoted to the

fleas, one to the Ehynchota or bugs, and an-

other which will be especially welcomed, to

the Anoplura or lice. In every case the treat-

ment is not restricted to known carriers, but

others which are equally wont to fall into the

hands of inquiring specialists are included.

The known relations to disease are cited as in

the many species of Anopheles, and the types

of parasites known to occur in the insect, their

location in the body, and in the life history,

and the modes of infection, in fact the full

medical bionomics of host and parasite are

all briefly summarized.

The Acari and Pentastomida receive a full

discussion, especially the first-named group,

and there is a brief and rather inadequate

section (the last) devoted to Cyclops in rela-

tion to the guineaworm. A closing chapter

deals with those special forms of technique

in the preparation of Arthropodan tissues

and organs for microscopical examination

which are supplementary to the usual lines of

instruction given in medical education.

Brief bibliographies of the most important

papers, synoptic keys of large groups such as

Anopheles, by locality, for example of the

Philippine Islands, simple but clear and ade-

quate and fairly abundant illustrations, a fuU

index, and a well organized and clearly written

text all combine to render very useful an ex-

cellent scientific treatise. The defects due to

inadequate editing in matters of correlation

of references and in elimination of some ob-

scurities of statement, to incomplete or in-

conveniently located explanations of figures.
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and to some important omissions in bibliog-

raphies may well be corrected in a later edition.

Charles Atwood Kofoid
Uniyersity op California

SPECIAL ABTICLES

THE SIMPLEST CONSTITUENTS REQUIRED FOR

GROWTH AND THE COMPLETION OP THE
LITE CYCLE IN AN INSECT (dEOSOPHILA)

The green plants are able to build up all tbe

complicated proteins, polysaccharides and fats

of their tissues from nitrates, phosphates and

sulphates, on the one hand, and from C0„, on
the other. Those microorganisms which can

not form sugar or starch from CO. must be

offered a more complicated compound than COj
for the synthesis of their carbohydrates. They
may be able, however, to form all their pro-

teins from an ammonium salt or a single

amino-aeid. This astonishing synthetic power

is in sharp contrast to the behavior of mam-
mals which, according to Osborne and Mendel,

can not grow unless one or more proteins are

offered to them, for the reason that they lack

the power of manufacturing the majority of

amino-acids required for the building up of

the proteins of their body.

Eecent experimenters have pointed out that

in addition to the chemically well-defined con-

stituents of food, other more or less mysterious

constituents, which only the living body can

produce, are required for the growth of mam-
mals. Thus Hopkins, and Osborne and Mendel
have found that certain unknown constituents

of milk or butter have a specific effect upon
the growth of rats, and Allen has found that

even a Diatom (Thalassiosira) grows incom-

parably better if one to four per cent, natural

sea water is added to the culture medium.

It seemed of interest to find out which sub-

stances are required for the growth and the

completion of the life cycle of such highly

specialized animals as insects. The banana

fly (Drosophila) , on account of the ease with

which it can be raised, served as an object for

our investigations.

We wish to report only on one group of the

experiments we have made, namely, those re-

ferring to the source of nitrogenous compounds

required for the growth and the complete life

cycle of these insects. Our culture medium
consisted of a solution of the purest cane sugar
or grape sugar obtainable, or of both, to which
certain inorganic salts (Kahlbaum's purest)

were added. To this medium was added a very
small quantity (about 0.25 gram) of mechan-
ically macerated Schleicher and Schiill filter

paper (No. 589, "Blue Eibbon"), chiefly to

keep the flies from drowning and to facilitate

the raising of the larvse. Dr. Levene was kind
enough to have a nitrogen determination of

the filter paper made, which showed that its

nitrogen content is 0.008 per cent. In such a

solution the flies laid their eggs. The larvse

hatched and increased slightly in size during
the first days, but then their growth stopped,

although they lived for a considerable time.

If, however, a small quantity of one or two
amino-acids, e. g., alanine or glutaminie acid

or others, or certain ammonium salts, e. g.,

ammonium tartrate or succinate or a combina-
tion of one ammonium salt and one amino-
acid, was added, the larvK grew to fuU size

and metamorphosed into pupse and normal
flies.

In these experiments everything used was
sterilized, and in addition the culture media
were heated for fifty minutes to about 100° 0.

;

but since the flies were not sterile, the develop-

ment of bacteria was ncjt excluded. The flies

were removed as soon as a sufficient number
of eggs had been laid. In the majority of

experiments no visible fungus formation

occurred. When visible fungus growth took

place the larvae, as a rule, soon died or failed

to develop.

If in these experiments the larvae were

actually able to manufacture all the compli-

cated nitrogenous compounds of their body

from one or two amino-acids or from one

ammonium salt, without the aid of bacteria,

it would indicate a power of synthesis equal

to that of bacteria. In this connection it is

of importance that the larvae of the banana fly

can be raised on their natural vegetable food

without bacteria. Thus Guyenot has succeeded

in raising aseptically forty successive genera-

tions of Drosophila, thereby proving that for
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the normal nutrition of Drosophila no bac-

terial action is required.

It will be our nest task to attempt to raise

the flies aseptically on our artificial culture

media, to decide whether or not in our experi-

ments bacteria performed the work of syn-

thesis for the larvse.

It was natural to raise the question to what

extent the nitrogen content of the filter paper

contributed to the result. The fact that no

larva was able to grow on filter paper, water,

sugar and salts alone indicates that the nitro-

gen content of the filter paper played prac-

tically no role in the nutrition. Moreover, the

amount of N contained in the filter paper was

negligible compared with the amount of N
added in the form of amino-acid or ammonium
salts. One culture contained, as a rule, 200 mg.

glycocoll or other amino acid, i. e., roughly

between 30 and 40 mg. of nitrogen. The 250

mg. of filter paper added to the culture con-

tained only 0.02 mg. of nitrogen. The nitro-

gen in the filter paper was therefore about

between 1/2,000 and 1/1,500 of the total nitro-

gen in the culture medium. Nevertheless, it

is a fact that in liquid cultures without filter

paper—in this case glass beads were used to

prevent the drowning of the files—^the yield

of larvse was very much smaller than with

filter paper. It should also be stated that the

larvse ate little if any of the filter paper. It

wiU be one of the tasks of our further experi-

ments to find out what caused the difference

in the two cases.

Jacques Loeb
The Eockefellee Institute

POE Medical Eeseaech,

New Yoke

TEB BOTANICAL SOCIETY OF AMEMICA
The ninth annual meeting of the Botanical So-

ciety of America was held in the Medical School

of the University of Pennsylvania, Philadelphia,

Pa., December 29-31, 1914. The following offi-

cers were elected for the ensuing year:

President—John M. Coulter.

Vice-president—E. A. Harper.

Treasurer—Arthur Hollick.

Councilor—"W. F. Ganong.

The resignation of George T. Moore as secre-

tary was accepted and Mr. H. H. Bartlett, of the

Department of Agriculture, elected to fill the un-

expired term.

The council for 1915 will consist of above offi-

cers and George P. Atkinson and David Pairchild.

The following botanists were elected to member-

ship: Adeline Ames, Department of Agriculture,

Washington, D. C. ; E. G. Arzberger, Bureau of

Plant Industry, Washington, D. C. ; Freda M.
Bachmann, Milwaukee Downer College, Mil-

waukee, Wis.; Samuel M. Bain, University of Ten-

nessee, KnoxviUe, Tenn. ; A. L. Bakke, Ames,

Iowa; Henry W. Barre, Clemson College, S. C;
H. P. Barss, Oregon Agric. Coll., CorvalUs, Ore-

gon; E. Kent Beattie, Bureau of Plant Industry,

Washington, D. C; Albert T. Bell, University of

Louisiana, Baton Eouge, La.; H. M. Benedict,

University of Cincinnati, Cincinnati, O. ; E. C.

Benedict, 2303 New Kirk Ave., Brooklyn, New
York; Charles Brooks, Bureau of Plant Industry,

Washington, D. C; E. P. Bioknell, 30 Pine St.,

New York City; Guy E. Bisbey, Brooklyn Botanic

Garden, Brooklyn, N. Y.; Harry P. Brown, 219

Linden Ave., Ithaca, N. Y. ; Stewardson Brown, 20

East Penn St., Philadelphia, Penna. ; Edward
Sandford Burgess, Hunter College, New York
City; Gertrude S. Burlingham, 556 Lafayette Ave.,

Brooklyn, N. Y.; George H. Chapman, Mass.

Agric. College, Amherst, Mass.; C. Harvey CrabOl,

Va. Agr. Exp. Sta., Blacksburg, Va. ; Eichard O.

Cromwell, North Carolina Agric. Exp. Sta., West

Ealeigh, N. C; Gilbert Cameron Cunning'ham,

Burlington, Vt. ; Charles C. Deam, Bluffton, Indi-

ana; W. W. Eggleston, Dept. of Agriculture, Wash-

ington, D. C. ; John H. Ehlers, Univ. of Michigan,

Ann Arbor, Mich.; Julia T. Emerson, 131 East

66th St., New York City; T. J. Fitzpatrick, Oot-

ner University, Bethany, Nebraska; Eloise Gerry

(U. S. Forest Service), 616 Lake St., Madison,

Wis.; Melvin E. Gilmore, Neb. His. Soc. Museum,

Lincoln, Nebraska; John P. Helyar, New Bruns-

wick, New Jersey; Bascombe Britt Higgins,

Georgia Exp. Sta., Experiment, Georgia; H. B.

Humphrey, Dept. of Agric, Washington, D. C.

;

L. M. Hutchins, Bureau Plant Industry, Washing-

ton, D. C. ; H. S. Jackson, Oregon Agric. College,

Corvallis, Oregon; Cyrus A. King, Erasmus Hall

High School, Brooklyn, N. Y.; B. F. Lutman,

University of "Vt., Burlington, Vt.; Fred McAllis-

ter, University of Texas, Austin, Texas; Walter B.

McDougall, University of Illinois, Urbana, Uls.

;

S. M. McMurran, Bureau of Plant Industry,

Washington, D. C; K. K. Mackenzie, 139 North

Walnut St., East Orange, New Jersey; W. E.

Manewal, Univ. of Virginia, Charlottesville, Va.

;

H. F. Meier, Syracuse University, Syracuse, N.
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Y.; H. G. MaeMillan, Univ. of "Wisconsin, Madi-

son, Wis. J J. N. Martin, 507 Welch Av., Ames,

Iowa; Edgar Nelson, Gainesville, Fla. ; J. B. S.

Norton, Maryland Agrie. Exp. Station, College

Park, Md.; P. J. O'Gara, Medford, Oregon; A.

Vincent Osmnn, Mass. Agrie. College, Amherst,

Mass.; Frederick S. Page, University of Vermont,

Burlington, Vt. ; A. K. Peitersen, University of

Vermont, Burlington, Vt. ; Permen L. Pickett,

Bloomington, Indiana; J. M. Eeade, University of

Georgia, Athens, Georgia; J. W. Roberts, Uept. of

Agrie, Washington, D. 0. ; Winifred J. Eobinson,

Vassar College, Poughkeepsie, N. Y. ; John Henry
SchafEner, Ohio State University, Columbus, Ohio;

Annie Morrill Smith (Mrs.), 78 Orange St.,

Brooklyn, New York; Neil Everett Stevens,

Bureau of Plant Industry, Washington, D. C.

;

Wilmer G. Stover, Ohio State University, Colum-

bus, O.; G. P. Van Eseltine, U. S. National Her-

barium, Washington, D. 0. ; Arno Viehoever, De-

partment of Agriculture, Washington, D. C. ; J. E.

Weir, Bureau of Plant Industry, Washington,

D. C; John Minton Westgate, Department of

Agriculture, Washington, D. C; E. B. Whitney,

Institute of Industrial Eesearch, Washington,

D. C. ; Yungyen Young, University of Illinois,

Urbana, 111.; John A. Stevenson, Estacion Insu-

lar, Eio Piedras, Porto Eieo.

The following members were elected Fellows:

Frank M. Andrews, LeEoy Abrams, Carletou E.

Ball, Joseph S. Caldwell, G. N. Collins, Arthur J.

Eames, Theodore C. Frye, Leonard L. Harter,

Charles F. Hottes, Lewis Knudson, Wanda M.

Pfeiffer, S. B. Parish, Frederick J. Pritchard, J.

B. Eorer, Charles A. ShuU, Edmund W. Sinnott,

Laetitia M. Snow, William C. Stevens, U. E.

Safford, Walter P. Thompson, Eeinhardt Thiessen,

James M. Van Hook.

On the afternoon of December 30 a symposium

on '
' The Genetic Eelationship of Organisms '

' was
held. The subject was considered under the fol-

lowing heads

:

1. "Morphology as a Factor in Determining

Genetic Eelationships. " Dr. J. M. Greenman, Mis-

souri Botanical Garden.

Discussion led by Dr. A. S. Hitchcock, Depart-

ment of Agriculture.

2. '
' The Genetic Eelationship of Parasites. '

'

Dr. F. D. Kern, Pennsylvania State College.

Discussion led by Dr. C. L. Shear, U. S. De-

partment of Agriculture.

3. '
' The Experimental Study of Genetic Eela-

tionship." Dr. H. H. Bartlett, U. S. Depart-

ment of Agriculture.

Discussion led hj Dr. B. M. Davis, University

of Pennsylvania.

The address of retiring President D. H. Camp-
bell, on "Present Tendencies in Botanical Work
in America," was delivered at the dinner for all

botanists on the evening of December 30.

An Endophytic Endodermal Fungus in Solanum
tuberosum: E. Mead Wilcox, Geo. K. K. Link
AND FLOKENCE A. MCCOBMICK.
A preliminary account of an endophytic fungus

in Solanum tuberosum. This fungus is found
throughout the whole plant but is confined to the

endodermis, and, in the usual vegetative propaga-

tion of the potato proceeds from the tuber through

the shoots to the daughter tubers. A discussion

of its possible relation to tuberization is included.

JReport on Cultures with Foliaceous Species of
Peridermium on Pine Made in 1914: George G.

Hedgcock and Wm. H. Long.

This paper gives a summary of an extensive

series of experiments with six of the foliicoloua

species of Peridermium on pines of the United
States, viz., Peridermium acicolum Underw. &
Earle, P. carneum (Bose.) Seym. & Earle, P. deli-

catulum Arth. & Kern, P. inconspicuum Long, P.

intermedium Arth. & Kern, and P. montanum
Arth. & Kern. A total of 712 inoculations were
made with these species and the species of Coleo-

sporvum, of which these Peridermia are alternate

forms. The results of the experiments are revolu-

tionary, since they indicate that at least four of

these species of Peridermium, and the related spe-

cies of Coleosporium belong to one polymorphic

species, and that the transfer from one herbaceous

host to another is accomplished through the aecial

forms in the pines.

Origin and Development of the Lamellae in Co-

prinus comatus, atramentarius and rmcaceus:

Geoege P. Atkinson.

The origin and development of the lamellae is

described and compared with the two types al-

ready known in Agaricus and Amanitopsis.

The Specific Identity of Phallus impudicus and
Dietyophora duplioata: Geo. F. Atkinson.

The only differential character between these

two species is the possession of an rndusium by
the latter. The indusium varies in strength of

development. Sometimes it is strongly developed,

sometimes very weakly so, sometimes wanting or

only a fundament of it in. the embryonic stage.

The Relationship of Endothia parasitica and Be-

lated Species to the Tannin Content of the Host
Plants: Mel. T. Cook and Gut West Wilson.
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EndotMa parasitica (American and Chinese

strains), E. radicalis and E. radicalis mississippien-

sis were grown on a culture medium to which had
been added different percentages of commercial

tannin and special extracts prepared by Mr.

George A. Kerr. Extract "1-X" was soluble in

water; "2-X" in water and alcohol; both were

tannins, and the second between 95 and 100 per

cent. pure. A third extract, "3-X, " contained the

coloring matter which is usually estimated as

tannin. The results of the experiments indicate

(1) that commercial tannins are variable and
probably not pure tannin; (2) that ordinary com-

mercial tannin and pure tannin extracts are not the

same; (3) that we do not know the form or quantity

of tannin or tannin-like substances with which the

fungus comes in contact in the host plant; (4)

that the food supply influences the vigor of the

fungus and its power of resistance; (5) that

high percentages of tannin usually cause a re-

tardation of germination, frequently followed by
an abnormal growth of aerial mycelium; (6) E.

radicalis mississippiensis was most resistant, E.

parasitica second and E. radicalis third; (7) that

the American strain of E. parasitica was more
resistant than the Chinese strain

; ( 8 ) E. para-

sitica may feed to some extent on the tannin; (9)

specially prepared pure tannin extracts were less

toxic than commercial tannin; (10) coloring ma-
terials which are usually estimated as tannins were

toxic; (11) tannic acid is toxic to many para-

sitic fungi, but there are other compounds as-

sociated with it which are more toxic and which

may be more important in the economy of the

host plant.

A New North American Endophyllum: J. C.

Arthub and F. D. Feomme.
The supposed aeeiospores of Aecidium tubercu-

latum Ellis & Kellerm. were found to produce

promyeelia and basidiospores when germinated on

the surface of water or of a non-nutrient agar or

gelatine. They are, therefore, to be considered

teliospores of the same character as those present

in the genera Endophyllum, and Gymnoconia. The

morphological features of this species, especially

the cupulate, bullate sorus and the presence of a

peridium, together with the habit of perennating

in the host are characteristic of the genus Endo-

phyllum.

The fungus occurs on species of CalUrhoe, Sidal-

cea and Althaea in Kansas, Nebraska, Colorado

and Wyoming.
This is the first North American rust whose as-

signment to the genus Endophyllum has been

proved by germination tests.

Sow to Use Aecium, and Similar Terms: J. C.

Arthue.

The terms pycnium, aecium, uredinium and
telium and their derivatives were introduced into

the terminology of mycology by the writer in 1905.

These terms were intended to meet certain defi-

nite requirements, and not as simplified forms of

terms in common use. They have been accepted

by maBy writers, either wholly or in part, and

have been accorded a place in recent large dic-

tionaries. The present paper is intended to point

out the application of the terms, and to show
wherein some extension of the terms has developed

which impairs their value and is likely to lead to

confusion of ideas.

Cultures of TJredineae in 1912, 1913 and 19H: J.

C. Arthur.

The present report continues a series extending

over sixteen consecutive years on the results ob-

tained from protected cultures of various species

of rusts. Out of the very large number of trials

made during the three years covered by the report,

about seventy were successful in producing infec-

tion, involving about thirty species. Probably

half the successful cultures do little more than,

confirm previous work with the same species. A
large part of the remainder, however, extend our

knowledge of the species considerably. Some show

that what have been considered valid species, e. g.,

Tuocinia tosta, P. vulpincidea and P. Dulichii, are

to be reduced to synonymy. A few cultures dem-

onstrated the full life history of species never be-

fore cultured.

The North American Species of Allodus: C. E.

Orton.

The genus Allodus of the Uredinales was

founded by Arthur in 190& and embraces those

species of the genus Puccinia auct. which have

only pycnia, aecia (aecidium type) and telia in

their life cycle. The present study has been made

almost entirely from the taxonomic standpoint and

shows in North America about forty-eight species,

Diagnostic descriptions and a key to the species

are included, together with discussions and notes

of interest to investigators in this class of fungi.

Foreign species have been carefully compared,

but are not included in the present paper.

Correlated species of rusts in the genera

Dicaeoma, Dasyspora and Uromycopsis have been

enumerated so far as time has permitted, and show

some interesting genetic relationships.
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North American Eiists with Caeoma-liJce Sori: C.

A. LUDWIG.

TMs paper takes up a discussion of the eaeoma-

like stage in the life history of certain North

American rusts. A eaeoma is understood to be a

structure in which the spores are catenulate and

the sorus is not delimited by peridium, paraphyses,

or similar means for preventing true coalescence

of sori. The material thus included is divided

into five groups represented by the genera Coleo-

sporium, Melampsora, Neoravenelia, Gymnoconia

and Eriosporangium (in part). An attempt is

made to arrange the species of Coleosporium

chiefly according to their morphological charac-

ters with a view to the ultimate combination of

some of them, since it seems likely that there are

"more species of Coleosporium in the books than

in nature. '
' In the Melampsora group one new

combination is made and one new species de-

scribed. In the genus Eriosporangium the species

E. Syptidis (M. A. Curt.) Arth. is shown to have

a distribution limited to the United States instead

of extending to the West Indies and Central Amer-

ica, as heretofore considered.

The Fenicillium Group—Vertieillatae of Wehmer:
Charles Thom.

A series of strains of Fenicillium beginning with

the aseugerous form of P. luteum and ending

with P. purpurogenum are linked into a series by

certain common characters. The conidiophore

produces a single whorl of fertile branches

(metulae). Wehmer uses this character to name
a section, Vertieillatae, of the genus. Each

branch bears a verticil of sterigmata or conidia-

bearing cells, dosely parallel, enlarging from the

base upward 5-8 microns, then tapering to form

a lanceolate point ending in a conidium-produeing

tube, with a total length from 12 to 15 microns.

The eonidia in the series are elliptical, or more or

less fusiform, rarely approach to globose, smooth

or slightly rough, with a majority of spores in

each culture, showing a size typical of the strain,

while some vary widely enough to approach the

range of size found in the group 2 to 3 by 2.5-4

microns. In colony character, the surface my-

celium shows yellow granules which in some be-

come reddish with age and changed reactions. The

amount of yellow depends (1) upon the amount

of surface growth, hence becomes abundant if the

colony is floocose or is very slight in strains with

short, separate conidiophores ; (2) in the quantity

of green eonidia produced thus P. luteum shows

only a trace of green and P. purpurogenum only a

trace of yellow.

The species at the P. luteum end of the series

produce orange shades in substrata containing

sugars with only partial, or slow, transformation

to red. P. purpurogenum and its close allies pro-

duce only traces of this orange color, but an
abundance of a rich red coloring matter. Cultures

will be shown to illustrate these points.

Spermatia of the Higher Ascomycetes: B. B.

HiGGINS.

While studying the life cycle of some fungous

parasites during the last two years, spermatia

have been found in some twenty species. In all

cases studied they develop late in the fall simul-

taneous with the development of young stages of

the ascocarp and, in at least eleven species, with

carpogonial structures.

These twenty species are scattered through four

orders of the Ascomycetes, viz., Phaoidiales, Peri-

sporiales, Vothidiales and Sphaeriales, which indi-

cates that spermatia are of quite general occur-

rence and may have an important bearing on the

classification and relationships of the group.

The Fapulospora Question as Belated to Ascoiolus

:

B. 0. Dodge.

Species of fungi producing so-caUed Urooystis-

like spores, papulospores, are found in several

widely separated groups. Many of such forms

have been connected with hypocreaceous Ascomy-

cetes.

I have found a Fapulospora closely associated

with Ascoiolus magnificus either as a parasite or

as an asexual spore form of the Ascoholus. If the

former is the case the mycelium of the parasite is

intrahyphal; if the latter be true, then the phe-

nomenon known as " Durehwachsung " is ex-

tremely complicated in the mycelium of this

Ascoiolus.

Further recent comparisons of papulospores with

those of Vrocystis and their description as inde-

pendent Hyphomycetes are quite beside the ques-

tion. It is plain
, that they are spore bodies

either of the perfect stage of the fungus with

which they are associated or of a parasite upon
that fungus.

The Effect of Centrifugal Force on Plants: P. M.
Andrews.

Climatic Distrihution of the Various Types of

Angiosperm Leaf-Margin and Their Physiolog-

ical Significance: I. W. Bailey and E. W. Sin-

NOTT.

Foot Hatits of Desert Plants and the Beaotion of

Boots to Soil Temperature: W. A. Cannon.

There are three well-mar'ked types of roots of
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the desert perennials. These are in brief: (1)

roots which never penetrate the ground deeply,

whatever may be its character. Most cacti have

roots of this kind; (2) roots which penetrate

deeply and which have a few or no roots near the

surface of the ground. A typical example is found

in Koeberlinia, although Prosopis, also, usually

has roots of this type. And, finally, (3) many

plants have roots which are intermediate between

these extreme forms, and which may be said to be

of a generalized character. Covillea, and many
other species, have generalized root-systems.

The absorbing roots of the superficial type, type

1, lie, for the most part, from 5 to 15 cm. beneath

the surface, while the anchoring roots are usually

not much over 30 cm. deep. Since most of the

roots of this type are absorbing roots, it follows

that most of the roots are placed close to the

surface of the ground. The deeply placed roots,

type 2, on the other hand, may lie from 2 m. to

5 m. and much deeper, and have few superficial

absorbing roots. The generalized root-systems

may occupy any horizon between immediately be-

neath the surface of the ground and a depth of

2 m. or over. There is apparently no differentia-

tion into anchoring and absorbing roots in class 2

and class 3.

A study of the mean maxima soil temperatures

for a depth of 15 cm. and 30 cm. shows that the

annual swing is from 46.5° F., in January, to

94.5° F., in July, at the shallower depth, and from

39.0° F., to 87.5° F., at the greater depth. Thus

there is a difference at the beginning of the most

active growing season of 7° F., in soil tempera-

tures between a depth of 15 cm. and a depth of

30 em. The temperature decreases with depth, so

that as far as the records show, at depths less than

15 em. the maxima temperatures in midsummer

are greatest.

From the striking difference in root habit and

from the marked difference in soil temperatures

which comes with variation in depth, it follows

that, in nature, plants having root habits of so

diverse a character as has been given must needs

be exposed to widely different temperature condi-

tions of the soil.

Associated with the fact last presented is the

one that perennials, with different root habits, have

each their characteristic reaction to soil tempera-

tures. For example, Prosopis, with a deeply pene-

trating root-system, exhibits, so far as its roots are

concerned, active growth between temperatures

(less than) 15° C. and 42° C. While Fouquieria,

with a root-system resembling very nearly that of

the cacti, exhibits little root growth in soil tem-

perature under 20° C, and the same is true of

Opuntia versicolor. The rate of growth increases

with temperature rise until an optimum is reached

between 30° C. and 35° C, although growth con-

tinues to 40° C, and above.

Thus, to an extent not now known, perennials

with strikingly different root types show unlike

and characteristic response to soil temperatures.

It is thought that the difference in temperature

response, coupled with differences in soil tempera-

ture, are the definitive factors which bring about

the characteristic distribution in the soil of the

roots of the species studied. It is largely because

of these conditions, also, that "exposures" are so

important in determining the characteristic distri-

bution of many species, especially in arid or semi-

arid regions.

Effect of Temperature on Glomerella: C. W.

Edgekton.

Different species or strains of the genus Glome-

rella respond, differently to different tempera-

tures. One form, the one found on bean, Colleto-

triclmm lindemwfhianum, is very susceptible to

high temperatures, growth ceasing at about a tem-

perature of 31° 0., thus explaining why this form

is not prevalent during the hot part of the sum-

mer or in warm climates. The different Glome-

rella strains fall into several classes in regard to

the temperature factor. These classes are repre-

sented by such forms as Collectotrichum linde-

muthianum, CoUetotricJium lagenarmm, a slow-

growing form from apple, a fast-growing form

from apple, and Gloeosporium musarum. Nearly

fifty different cultures have been grown at tem-

peratures ranging from 14° C. to 37.5° C.

The Nature of Antagonism: W. J. V. Osterhout.

As the result of his studies on permeability the

writer finds it possible to predict what substances

will antagonize each other in their action on liv-

ing tissues. This . opens the way to a general

theory of antagonism.

The Chemical Dynamics of Living Protoplasm:

W. J. V. OSTEEHOUT.

By means of electrical measurements it is pos-

sible to follow reactions in living protoplasm with-

out interference with the progress of the reaction

or injury to the protoplasm. It is thus possible

to determine the order of the reaction and to as-

certain whether the reaction is reversible. It ap-

pears in many cases that the reaction is reversible

up to a certain point; beyond this it is irreversible.

The reasons for this are discussed.
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The Nature of Mechanical Stimulation: W. J. V.

OSTEBHOUT.

The chief difficulty whieli a theory of mechan-

ical stimulation must meet is the production of

chemical reactions by a mechanical disturbance.

This diESeulty is met by supposing that the me-

chanical disturbance breaks down semipermeable

surfaces, thus allowing substances to react which

were previously kept apart. Experimental evi-

dence is brought forward in support of this view.

Studies in Plant Oxidases: G. B. Reed.

1. Evidence for the General Distribution of the

Oxidases.—Some algae which have been reported

to be without oxidases were found to contain a

ferment capable of activating the oxidation of a

specific group of compounds.

2. The Formation of Indophenol Granules.—
Indophenol granules were found to form in cells

which had been killed by agents which do not

affect oxidases, but did not form in cells killed by

agents known to destroy oxidases.

3. On the Separation of Oxidase Seactions from

the Caralase Beaction.—By subjecting colloidal

platinum to active oxygen at an anode its oxidase

activity towards gum guaiacum and potassium

iodide was increased, while its catalase activity was

decreased; and by treating with active hydrogen

at a cathode the opposite effects were produced.

Bright platinum after anodic oxidation has a defi-

nite oxidase action, but no catalase action. Some

plant extracts were found which contained oxi-

dases, but no catalase.

4. An Acid-stable Oxidase.—While the oxidases

are ordinarily inhibited by a slight degree of

acidity, an oxidase was obtained from pineapples

and some other fruits capable of withstanding

0.1 M. HCl.

Enzymes of the Marine Algcs: A. E. Davis.

Continuing the work begun with Fucus, isola-

tion and identification of enzymes occurring in

representative marine forms of the greens, browns

and reds has been carried on. The results ob-

tained show certain differences for the different

groups of algaa: carbohydrases attacking the

various polysaccharides are generally distributed

in the greens and reds; when present in the

browns they are much less active, and in a few

genera have not yet been detected with the meth-

ods used. Compared with potato leaf tissue pre-

pared in the same way, the earbohydrase activity

of Viva lactuca, the most active form studied, was

about half,

o Proteinases acting upon albumin, legumin and

peptone in neutral and alkaline solution were iso-

lated from the majority of the forms worked with

and, as was true for the carbohydrases, were most

active in certain of the greens and reds. No
amidase action was observable.

With the exception of a few forms lipase was

found to be very generally present, being especially

active in Chondrus and Desmerestis ; on the other

hand, fatty esters were not acted upon.

Oxidases and peroxidases were foimd in but

one form

—

Agardhiella. In this both were quite

active, comparing favorably with potato tuber

tissue. Catalases were present in all forms.

The total number of enzymes isolated was small

when compared with the tissues of the higher

plants, and their action decidedly slower. In gen-

eral this action was greater in the greens and the

reds than in the browns.

Concerning the Measurement of Diastase Activity

in Plant Extracts: Chas. 0. Appleman.

Several methods have been proposed for the

measurement of the velocity of diastase activity

in plant extracts. The procedure adopted by sev-

eral investigators is based upon the determination

of the amount of reducing sugar, usually calcu-

lated as maltose, produced by the action of a defi-

nite amount of extract upon an excess of soluble

starch for a definite length of time at constant

temperature. The Kjeldahl "law of proportion-

ality" is sometimes observed and sometimes ig-

nored. The general inapplicability of this method

for plant extracts is very strikingly shown in the

following table, which refers to the diastase activ-

ity in glycerine extracts from cold storage pota-

toes:

TABLE I

Increase in Milligrams of Sugar at 40° C. Per

Hour Per 100 GrftHiB of Potato Pulp

Date of Total Reducing Sujar Total

Analysis Calculated as Maltos* Sugar

November 28 17.0 3.6

December 20 24.6 3.7

January 13 81.9 3.7

Calculated on the basis of increase in total re-

ducing sugars or maltose in the extract after incu-

bation with soluble starch, the tubers would show

a very marked increase in diastase with storage,

but when calculated on basis of increase in total

sugar, the diastase activity remains practically

constant. The amount of sucrose in the tubers

in.creases with cold storage. It is extracted with

the diastase and is inverted at the incubation tem-

perature, according to the law of the mass action.
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Since non-reducing, hydrolyzable sugars are pres-

ent in many plant tissues and are subject to wide

variation in the same tissue, the above described

method in unmodified form is not reliable.

Electrolytic Determination of Exosmosis from the

Soots of Anesthetized Plants: M. C. Mekbill.

Subjecting growing plants of Fisum sativum to

the iniluenee of illuminating gas and ether vapor

causes a marked exosmosis from the roots. The
plants were grown for several days in full nutrient

solution and, after thorough rinsing of the roots,

were placed in redistilled water whose specific con-

ductivity was approximately .000002. Immedi-

ately afterward the plants were subjected for

varying periods to the gas or vapor, and the effect

determined by frequent measurements of the con-

ductivity of the water as contrasted with that in

which control plants were placed and also by sub-

sequently growing fresh seedlings in the water.

The exposures were made in all cases under bell

jars. Where the roots were exposed directly to

the anesthetics the resulting exosmosis was more

rapid than where the roots were kept in the water

during the exposure. In the former case the root

turgor decreased greatly, while in the latter case

the tops were affected, ibut the roots remained nor-

mal in appearance even though the exosmosis was

abundant, thus indicating a disappearance of min-

eral nutrients from the tops. With older plants

the increased conductivity was less than with

younger plants, thereby indicating greater resist-

ance to the anesthetics.

Some Relations of Plants to Distilled Water and

Certain Dilute Toxic Solutions: M. C. Merrill.

A careful determination was made of the inter-

val during which Pisum sativum seedlings could

grow in redistilled water and in certain toxic so-

lutions, and then recover when later placed in full

nutrient solution. The benefits to be derived

from renewing the distilled water every four days,

as contrasted with the condition where it was not

renewed, were evidenced in most cases by better

growth in the distilled water or greater recovery

in the full nutrient solution. Horse beans (Vicia

faha) were more marked than Pisum sativum in

their behavior toward the renewal of the distilled

water, those in which the distilled water was re-

newed showing more than double the growth. Bac-

terial and fungous action is undoubtedly an im-

portant factor, as demonstrated by the effect of

boiling the water. The evidence indicates that

there are several factors entering into the so-

called harmful action of distilled water. Striking

changes in the conductivity of the distilled water

were found when plants were placed in it during

various stages and conditions of growth.

Bevegetation of Abandoned Soadways in Eastern

Colorado: H. L. Shantz.

A roadway consisted of a trail formed by driv-

ing repeatedly over the short grass sod. After a

few years a new road was formed at the side of

the old trail. In this way many roads were
formed and successively abandoned. The plant

succession on these abandoned roadways consists

of an early and late ruderal association followed

by either the Artemisia-Gutierrezia association or

the wire-grass association. The final stage or

Grama-Buffalo grass association becomes estab-

lished in from twenty to thirty years.

Is the Flora of the Prairie and Steppe of Arctic

Origin?: B. Shimek.

The conclusion of the paper is opposed to the

widely prevalent conception that the flora of the

steppes (and incidentally of the prairies) is of

Arctic origin, and that the "steppe" condition is

an evidence of a colder climate. The fact that

certain plants (and, even more conspicuously, cer-

tain animals), more particularly in Europe, are

now found only in the far north, but formerly ex-

isted much farther south, is not regarded as evi-

dence of a much colder earlier climate in these

more southerly regions, for we probably have to

deal here with remnants of a formerly widespread

flora and fauna now largely restricted through

man 'a influence.

Comparisons are made of plant lists showing

distribution in both Europe and North America,

and on this basis, and on the basis of structural

adaptation to habitat, and habit, the conclusion is

drawn that the plants of these treeless areas

reached their present state under the influence of

dry conditions, and that their present distribution.

was accomplished by advance from regions south

of the glacial limit.

Growth-forms of the Flora of New YorTc and
Vicinity: Norman Taylor.

The study of climate, through the study of the

vegetative response to it, involved the dividing of

all vegetation into 10 or 12 different categories.

Eaunkiaer has called these '
' growth-forms, '

' which

are based on the amount and kind of protection,

exhibited by the growing or perennating shoots

during the winter or critical season. The useful-

ness of the method lies in its value as a basis of

comparison between different floras, different ele-

ments of the same flora, and even smaller cate-
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gories of vegetation. By calculating the percent-

ages of tlie growth-foims in the flora of difEerent

regions, we get the record of the vegetative re-

sponse to climate, with all its infinite variation.

Applying the method for the flora of the vicinity

of New York, where, excluding weeds, ferns and

parasites, there are 1,907 wild species, the per-

centages of growth-forms are as follows:

Megaphanerophytes 52 per cent.

Mesaphanerophytes 4.03 per cent.

Microphanerophytes 7.18 per cent.

Nanophanerophytes 3.51 per cent.

Chamaephytes 5.29 per cent.

Hemioryptophytes 33.29 per cent.

Geophytes 20.23 per cent.

Helophytes and Hydrophytes 11.74 per cent.

Therophytea 13 per cent.

The percentage of geophytes is larger than that

for any region yet studied, leading to the conclu-

sion that the climate near New York is of such a

nature that the development of geophytes is espe-

cially favored. Studies were also made on the

northern and southern elements of the flora of

New York, and on the high-mountain species of

the region; the percentage of growth-forms being

given for each of these groups, and for difEerent

regions of the earth's surface to compare with

the local flora near New York.

The Effect of Breeding and Selection upon the

Percentage of Total Alkaloids in some Species

and Hyirids of the Genus Datura: Feed A.

Miller and J. W. Meadee.

Through selection and hybridization an attempt

has been made to develop a strain of stramonium

which would show an increased percentage of

alkaloids over that of the commercial stramonium

leaf used for medicinal purposes. All selected

plants have been carefully inbred. The alkaloidal

assays have been made upon samples of air-dried

leaves from individual plants. The species so far

used are Datura stramonium L., D. tatula L. and

D. ferox It.

On the Nature of Mutations: E. Ruggles Gates.

Hybrids of (Enothera iiennis Linnaeus and O.

franciscana Bartlett in the First and Second

Generations: Bradley Moore Davis.

Among the contrasting characters of the parent

species is one especially well adapted to a genet-

ical study. In CEnothera biennis the papillae at

the base of long hairs follow the color of the

green stems; in 0. franciscana the papillae are

bright red. Hybrids of reciprocal crosses all

have red papillEe, the color thus appearing as. a
simple dominant. Cultures of the hybrids in the

second generation totaled 1,806 plants from sow-

ings of 3,554 seed-like structures; 1,679 rosettes

sent up shoots during the season, and on every one

of these plants the papilla were bright red.

There was thus a failure of the color character to

segregate in the T, in cultures containing 1,679

plants, and its behavior was not what might have

been expected from/ Mendelian experience. How-
ever, it should be noted that of the 3,554 seed-like

structures sown 1,748 failed to germinate, although

seed pans were kept for 8-10 weeks. Also that

127 plants either died during the season or else,

remaining as rosettes, failed to send up shoots

upon which observations could be made. It is

thus possible that the absence of a class of green-

stemmed reeessives may be associated with this

high degree of seed sterility, the cause of which

is as yet not known, or with the failure of some
plants to mature.

In previous papers mention has been made of

the fact that the -Pi hybrids of the cross fran-

ciscana X biennis in many characters were simi-

lar to (Enothera Lamarckiana, differing from this

plant only in relatively small plus or minus ex-

pressions of these characters. The second genera-

tion of this cross, as was to have been expected,

presented a wide range of forms, and among these

were a number of plants with combinations of

characters that appear to have fulfilled in essen-

tials the requirements of a synthetic LamarcTciana-

like hybrid. Further generations from these se-

lected plants will be grown to test their further

range of variation.

A detailed account of the above-considered cul-

tures wiU later be published.

Inheritance of Certain Seed Characters in Corn:

E. A. Harper.

The various pigmentations of the integument,

aleurone layer and endosperm are metidentical

characters in Detto's sense, that is, the same in

the cells as they are in the tissues or the kernel,

as a whole. The pattern in the case of streaked

or mottled grains is a character of the tissue, as a

whole. The form of the dent kernels; is a char-

acter of the kernel, as a whole, due to the nature

and distribution of the starch and other elements

in the tissues. The wrinkled form of the kernels

of sweet corn is more nearly identical with the

shrinkage of the individual cells of the endo-

sperm. By crossing, intermediates may be ob-

tained between any two such contrasting chaxae-
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ters, and selection tends to develop fixity of type,

tbougli the range of variation may at first be

even higher than that of the parent types.

Inheritable Variations in the Yellow Daisy (Bud-

hecJcia hirta) : Albert F. Blakesleb.

Variations in the following characters have been

found in the wild yellow daisy: absence of rays

and their presence in rather definite numbers

from 8 to 30 and to perfectly double forms;

width of rays; diameter of head from 1 to 5

J

inches; color of rays from pale straw color to deep

orange; relative intensity of color in inner half of

ray forming a lighter or darker ring; different

intensities of mahogany color at base of ray on

upper side; mahogany on under side of ray; con-

striction of ray at tip, at middle, or at base—

-

those constricted at tip either rolled in or rolled

out to give the "cactus" type seen in Dahlias—
those constricted at base without change in color

or characterized by lighter color or by presence of

black pigment on constricted areas; transforma-

tion of rays into tubes giving "quilled" type;

the position of rays, bending upward, horizontal,

reflexed, straight or variously twisted; the shape

and size of disk; the color of disk from yellowish

green through several grades of purple to almost

black; vegetative characters such as height,

branching, size and shape of leaf, fasciations, etc.

Evidence from the distribution of the variants

in nature and from their reappearance in sowings

from open-pollinated heads shows that most, if not

all, these variations are inherited. The basal

splash of mahogany on the ray seems to be in-

herited as a simple Mendelian dominant. Other

characters are being investigated.

Bud Variations in Coleus: A. B. Stout.

The phenomena of bud variation in Coleus and

the behavior of pedigreed plants of vegetative

propagation illustrate, in the case of red pigmen-

tation, most clearly the behavior of a metidentioal

character, and show equally well that the distribu-

tion of colors in patterns is epigenetic in nature,

and is, without doubt, due to physical and chem.-

ical processes quite analogous to the Liesegang

precipitation phenomena by which Gebhardt re-

produced in a most strikiag manner certain mark-

ings that occur in the wings of butterflies.

Plants propagated vegetatively through six gen-

erations developed two types of changes: (1)

fluctuations and (2) muta:tions. Although the

different patterns which arose were remarkably

constant in vegetative propagation, each exhibited

further changes in the epigenetic development and

distribution of the red pigmentation. The phe-

nomena associated with the appearance and sub-

sequenli behavior of the different bud variations

are quite similar to the phenomena of variation,

mutation and alternative inheritance in a seed

progeny of hybrid origin.

The Morphology of the CEnothera Flower: George

Harrison Shull.

The hypanthium of CEnothera and other Ona-

graeeous genera is usually described in taxonomie

works as a " calyx-tube. '
' In one of my hybrid

(Enotheras a complete series of transitional stages

was presented, connecting the normal type of

flower, sessile with a long hypanthium, with pedi-

cellate flowers wholly lacking a hypanthium. This

indicates that the hypanthium is of cauline nature.

The Morphology and Systematic Position of Podo-

mitrium: D. H. Campbell.

The genus Podomitrium comprises two species,

P. phyllanthus from the Australasian region, and

P. Malaccense, which has hitherto been reported

only from Singapore and New Caledonia. The

writer collected the latter species in Borneo and

the Philippines.

Podomitrium malaccense closely resembles in

appearance a Blythia, and sterile plants are indis-

tinguishable. The position of the reproductive

organs of the former, in special ventral branches,

at once distinguishes it from Blythia.

The anatomy of the thallus, as well as the form

of the apical cell, is practically identical in

Podomitrium and Blythia.

The antheridia in Podomitrium are borne on

special ventral shoots. In structure, and in the

scales covering them, they most nearly resemble

Morhia or Calycularia.

The archegonia are also borne in special shoots.

The arehegonial receptacle is very much like that

of Blythia. The embryo is much like that of

Blythia or Symphyogyna, but the basal appendage

(haustorium) is somewhat less developed.

The fully developed sporophyli closely resembles

that of Blythia, from which it differs in the more

clearly marked foot, and in the presence of a over-

well developed apical elaterophore. The spores,

in size and surface sculpturing, are hardly distin-

guishable from Blythia radiculosa.

On the whole, Podomitrium seems to be more

nearly related to Blythia than to Melzgeria, with

which it is usually associated. This study of

Podomitrium confirms the view that there is no

certain distinction to be drawn between the fam-

ilies AneuracesB and Blythiacese.
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Fiber Measurement Studies; Length Variations:

Where They Occur and Their Relation to the

Strength and Uses of Wood: Eloise Gerrt.

I. The results of the study of one white pine

tree indicate: (These are 'based on the measure-

ments made on 6j600 fibers from 66 specimens.)

1. The length of fibers varies with their posi-

tion in the tree.

A. In (1) a disk from the butt (age 250 years,

distance above the ground approximately two

feet) and in (2) a disk near the top (about 82

feet above the ground) the shortest fliers were

found near the pith. An increase in length was

apparent from the center outward. This was

somewhat irregular (slides). No constant fiber

length was attained.

B. In 26 bolts, taken at about 2i to 3 inches

from the pith, at 4-foot intervals between the

butt and the top of the tree, a tendency toward

an increase in average fiber length was apparent

for about two thirds of the height of the tree.

2. TJie relation tetiveen the flier length and

the strength values of the wood was indetermi-

nate; no direct effect dependent on length alone

could he found. The following indications were

obtained, however:

A. From butt to top the S. G. and strength de-

creased but the average fiber length increased.

B. In some loblolly pine the late wood was

about twice as strong as the early wood; the rela-

tive fiber length was as 2.69 is to 3.03 mm.
C. In Eotholz the fibers are also stronger (in

compression) and shorter than those in normal

wood.

That is, the shortest but at the same time the

thickest-walled fibers were present iu the strong-

est specimens.

II. The general range of variation in fiber

length was not found to be greater within the

species than in the individual tree.

1. Longleaf pine {Finus palustris) (1,700 meas-

urements of 15 specimens).

2. Douglas fir (Fseudotsuga taxifolia) (900

measurements of 5 specimens).

The longest fibers were found in the earliest

springwood; the length then decreased gradually

and the shortest fibers were present in the last

formed layers of the ring.

III. Certain general relationships also noted:

1. The root fibers of longleaf pine and white

pine were found to have a fiber length as long as

or even longer than that of the trunk fibers. This

may enable the pulp mill to utilize stumps ob-

tained where land is being cleared or the chips

from which resin has been extracted for a strong

craft pulp.

2. In general the hardwoods or angiosperms
have a shorter fiber than the softwoods or gymno-
sperms. All other things being equal, the strength

of a pulp varies with the length of the fibers com-
posing it.

3. The early or springwood fibers are always

longer than the late or summerwood fibers. The
data obtained from about 80 specimens indicated

that less than one fourth of the fibers found in

every hundred macerated fibers were summerwood.
In two cases the summerwood fibers made up
about one third of this amount; in both cases this

large number of fibers was found in wood from
very low down in the tree. The per cent, and
character of the summerwood fibers are signifi-

cant factors in determining the character of a

wood to be used for pulp.

Changes in the Frvdt Type of Angiosperms Co-

incident with the Development of the Herbace-

ous Habit: E. W. Sinnott and I. W. Bailey.

Angiosperms vrith fleshy fruits are almost in-

variably trees, shrubs or climbing herbs. Terres-

trial herbs practically always have dry fruits.

Herbs seem to have been developed from woody
plants in relatively recent times. It is therefore

evident that with this change in habit there must

have been changes in many families from a fieshy

type of fruit to a dry one. This is apparently

due to the fact that most frugiverous birds are

reluctant to feed on the ground and that herbs

have consequently been obliged to develop new
methods for seed dispersal.

Some Effects of the Brown-rot Fungus upon the

Composition of the Peach: Lon A. Hawkins.
This paper describes the results of several series

of experiments on the effect of the brown-rot

fungus upon certain carbon compounds in the

peach fruit. In the experiments one half of the

peach was inoculated with the fungus, while the

other was retained sterile under the same moisture

and temperature conditions as a control. At the

end of two or three weeks the two portions were

analyzed. It was found that in the rotted por-

tion the pentosan content was practically the

same as in the sound half; the acid content was

increased; the amount of alcohol-insoluble sub-

stance which reduces Fehling's solution when

hydrolyzed with dilute HCl was decreased; the

total sugar content was decreased, while the cane

sugar practically disappeared.
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Senile Changes in the Leaves of Vitis vulpina and

Certain, other Perennial Plants: H. M. Bene-

dict.

It has been found by an investigation extend-

ing through a period of seven years that in the

leaves of V. vulpina and other plants there oc-

curs evidence of seniUty. Similarly aged leaves

of differently aged plants (age being reckoned

from date of last reproduction from seed) show

marked differences in the extent of veinage. The

aggregates of mesophyll cells enclosed within the

smallest veinlets^ which may be termed vein-islets,

are uniformly smaller in leaves of old plants than

in leaves of young plants. In other words, leaves

of old plants have a higher percentage of vascular

tissue than leaves of young plants; consequently

they are less efficient photosynthesizing organs,

and this has been proved by experiment. A for-

mula is presented showing the method for deter-

mining age of Vitis vulpina from the character of

its veinage. The juvenile veinage is restored only

after sexual reproduction. Finally, a theory of

sexuality is proposed, based upon loss in permea-

bility.

Influence of Certain Salts on Nodule Production

in Vetch: Me. Kno.

Calcium salts are essential for nodule produc-

tion in vetch. The substitution of borium or

strontium to a limited degree permits also of

nodnle development. The relation of balanced

solution to nodule production has also been in-

vestigated.

Physiological Studies of Bacillus Badicicola of Soy

Bean: J. K. Wilson'.

This investigation confirms earlier work as re-

gards the influence of nitrates on nodule produc-

tion, and indicates in addition that sulfates in

relatively weak concentration inhibit the process.

Chlorides and phosphates stimulate nodule pro-

duction, while ammonium salts are inhibitory. The

significant fact was developed that while nodule

development was prevented by the presence of

nitrates, phosphates and ammonium salts, yet the

organism retained its vitality in the presence of

these salts. Whether the effect of the salt is upon

the root, such as to make it resistant, or upon the

organism can not yet be stated.

Direct Absorption and Assimilation of Carbohy-

drates by Green Plants: Lewis Knxjdson.

Confirming and extending the work of Laurent,

Molliard and others, it has been found that a va-

riety of plants are able to absorb and assimilate

various sugars, including lactose. Plants em-
ployed are timothy, vetch, onion, radish, pea, cab-

bage, clover, flax and corn. Lactose has been

found to be utilized by vetch, radish and onion

but not by timothy. For corn the sugars in order

of '

' preference '
' by the plant are glucose, levu-

lose, cane sugar and maltose ; for vetch, cane sugar,

glucose, maltose and lactose. Experiments on the

influence of concentration of the sugar on growth,

influence of sugars in respiration and color pro-

duction have also been made. A study of the

influence of sugars in enzyme production is now
progressing.

A Preliminary Study of the Chlorophyll Com-
pounds of the Peach Leaf: Howard S. Reed
AND H. S. Stahl.

The investigations were undertaken with espe-

cial reference to the foliage of peach trees having
'

' yellows. '
' The chlorophyll compounds were ex-

tracted and separated by the use of inactive sol-

vents. The diseased leaves differ from the healthy

in both the quality and quantity of chlorophyll

derivatives extracted. The derivatives have been

identified by their color, solubility, spectra and

other properties.

Among others, the following derivatives have

been found in healthy peach leaves: chlorophyll a,

chlorophyll b, phytorhodin, chlorophyllin, phseo-

phytin, phseophorbide, methyl-phasophorbide, methy-

chlorophyllid, phytoehlorin, carotin, and xantho-

phyll.

As the disease advances there is a decrease in

the quantity of both chlorophyll and chlorophyll

derivatives. The diminution of the green series

is greater than that of the yellow-brown series.

Bespiration in Apple Leaves Infected loith Gymno-
sporangium: Howard S. Reed and 0. H. Cra-

BILL.

The respiration of apple leaves has been studied

with reference to the pathological effects of infec-

tion. Foliage was studied at various stages in the

development of the disease, using both Ganong^
respirometer and Sach's baryta methods. The

diseased leaves uniformly produce more carbon-

dioxide than healthy leaves in the same intervals.

Various factors influence the process.

The Absorption and Excretion of Electrolytes by

Lupinus albus in Dilute Simple Solutions of

Nutrient Salts: R. H. True and H. H. Bart-

LETT.l

1 Office of Plant Physiological and Fermenta-

tion Investigations, Bureau of Plant Industry, U.

S. Department of Agriculture.
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The behavior of seedlings of Lupinus albus

toward distilled water and toward simple solu-

tions of salts containing ions regarded as essen-

tial to the normal nutrition of higher green

plants was studied by the water culture method,

the plants being kept in darkness. The stronger

concentrations employed were comparable with

the soil solution under conditions found in the

vicinity of Washington, D. C. The absorption of

ions from the solutions and the loss of ions to the

solution were measured by the Wheatstone bridge

in terms of change of electrical conductivity.

The plants give up their salts to distilled water

at a variable rate until death ensues from exhaus-

tion. Solutions of KH2PO4 and KCl act essen-

tially like distilled water.

In K^SOi and KNO3 a slight absorption phase is

seen in the most favorable concentrations result-

ing in a minimal net gain in electrolytes to the

plant. Otherwise the results differ little from

those seen in the phosphate and chlorid solutions.

Sodiumi chloride affects permeability and growth

essentially like KNO3 and K^SO..

In the most favorable concentrations, of

Mg(]Sr03)2 and MgSOi there is a slight but clearly

developed absorption phase resulting in a net gain

of electrolytes to the plant. A net loss takes place

in the more dilute solutions and in the greater

concentrations toxic action develops.

In CaCNOa), and CaS04 solutions all concentra-

tions studied support an active absorption of

electrolytes and apparently enable the plants not

only to retain the salts already present, but also to

make net gains from the solutions.

The Absorption and Excretion of Electrolytes by

Lupinus albus in Dilute Solutions Containing

Mixtures of Nutrient Salts: E. H. Tetie and
Haklet Haeeis Baetlett.

Seedlings of Lupinus albus were grown in dark-

ness in graded solutions of pairs of nutrient salts,

the higher concentrations being comparable with

the soil solution. Absorption or excretion of elec-

trolytes by the roots was measured as changes of

electrical conductivity.

The results obtained show that the gain or loss

of electrolytes by the plants is in eases influenced

by the antagonistic action of ions.

The Transpiration Sate on Clear Days as Modi-

fied by the Daily Change in Environmental Fac-

tors: L-JMAN J. Beiggs and H. L. Shantz.

The transpiration of a number of crop plants

has been measured by means of automatic bal-

ances at Akron, Colorado, during the past three

years. Automatic records have also been secured

of the evaporation from a freely exposed water

surface, the depression of the wet bulb, the inten-

sity of the solar radiation, the air temperature

and the wind velocity. The present paper com-

pares the results of such measurements for clear

days. The transpiration curves are based on a

large number of measurements, and expose the

normal behavior of these plants on clear days.

delation of Transpiration to the Composition of

White Pine Seedlings: Geoege P. Buens.

The experiments reported at the Atlanta meet-

ing were repeated during the summer of 1914, with

the addition of two beds in which the physical

conditions were changed by means of one and two

covers of cheesecloth. The seedlings were grown

in five beds each with a different rate of transpira-

tion.

Seeds 'Were sown in May and the first analysis

was made of seedlings gathered August 11. This

analysis showed the following amounts of protein

and soluble ash:

Seedlings
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but as they mature their walls thicken and beeome

differentiated into a thick inner and a thin outer

layer. At the instant of discharge the inner layer

swells and becomes gelatinous, the outer layer is

irregularly ruptured, and the egg is forced

through the opening, thus formed, sometimes to a

distance of 0.24 mm. In escaping the egg is still

enclosed by the gelatinous inner layer, but is soon

set free by the solution of this layer.

'The observed facts indicate that the force

utilized in discharging the eggs is obtained solely

by the swelling of the inner layer with the con-

traction of the stretched outer layer of the

oogonium wall.

Both at Beaufort, N. C, and at Naples, about

65-75 per cent, of aU the eggs of each crop were

discharged within a single hour of a siugle day,

beginning at about the time of the first observable

traces of dawn.

The swelling of the inner layer of the oogonial

wall, with the resultant discharge, did not occur

in eggs that were killed by heat, cold or chem-

icals, and was practically or entirely prevented by

anything that interfered with the life conditions.

It could not be initiated by any means before the

usual time for discharge, but, as the usual time

approached, seemed slightly accelerated by trans-

fer from a moist dish to sea water.

The above facts seem to indicate that the swell-

ing of the inner layer of the oogonial wall is under

the direct control of the protoplasm, or that it is

accomplished by means of enzymes formed by

the protoplasm and affected by the same condi-

tions that affect the living substance. Of these

two possibilities, the latter seems more probable.

Cell Division and the Formation of Colonies of

Volvox: E. A. Haspee.

The planes of the first two divisions of the

mother cell of the young colony intersect at right

angles. The plane of the third division lies so as

to form the well-known cross figure. The factors

determining this deviation from Sach's principle

of rectangular intersection are associated with the

surface tension developed in. a plate made by
successive bipartition of cells, and lead to the

further incurving of the plate and formation of

the globular colony.

Prochromosomes in Synapsis: C. A. Darling.

The work on prochromosomes by Eosenberg,

Overton and others has suggested the possibility

that some cells might be found the study of which

would considerably increase our knowledge con-

cerning the behavior of the chromosomes in synap-

sis and reduction. Such cells have been found in

the Norway Maple Acer platanoides.

In the so-called resting stage of the nucleus of

the pollen mother cell in this species are 26 defi-

nite bodies corresponding in number to the 26

chromosomes found in the vegetative cells at the

time of division; most of these bodies, or pro-

chromosomes, are distributed about the periphery

of the nucleus, but a few are to be found lying

close to or against the nucleus. Upon staining

with safranin, gentian-violet and Orange G., these

26 prochromosomes are stained blue and the nu-

cleolus red, so that the two are readily distin-

guished. At this stage the linin threads take the

stain only sparingly. At least some of these

threads appear to be attached to the prochromo-

somes; in some cases the threads are connected,

forming a sort of net with nodes or thickenings;

these nodes do not take the gentian-violet stain

and are not definite bodies like the prochromo-

somes.

The prochromosomes are noticeably arranged in

pairs; in some cases the two are separated by at

least twice their own width, while in other pairs

they almost touch each other; in no case do they

appear to be connected. The prochromosomes vary

somewhat in size, but so far as observations go

the individuals of a pair appear to be equal.

As the period of synapsis approaches, the

threads become more conspicuous and take the

gentian-violet stain more readily; the prochromo-

somes still retaining their definite individuality

appear to come closer together. The beginniug of

synapsis is indicated by the contents of the nu-

cleus being drawn toward the nucleolus and col-

lecting at one side of the nuclear cavity. The
whole network of threads and prochromosomes be-

comes more or less massed; only in rare eases do

any of the threads appear to lie parallel.

In complete synapsis only a few threads are

distinguishable, especially those extending out

from the synaptic knot. The prochromosomes,

however, are still very apparent; in most pairs-

the members appear to be in contact with each

other, although some are still separated. As
growth proceeds the threads which extend outside

of the knot beeome thicker and contain more
chromatin, as shown by their staining reaction.

These threads soon become double, the evidence

indicating that this is due to a longitudinal split-

ting of a single thread rather than to the parallel

arrangement of two separate threads. Apparently

each of these thick threads is formed by the grad-

ual flowing out of the contents of the prochromo-
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somes on the thin threads to which they were at-

tached before synapsis began, the contents of the

two individuals of a pair flowing in opposite di-

rections.

As the growth period advances these threads

enlarge, become less entangled, and the splitting

becomes more apparent. At this stag& deeper

staining bodies of different sizes are found dis-

tributed on the threads; these bodies, possibly

chromomeres, are always found in pairs, one on

each of the two parts of the double thread.

There are usually 3 or 4 pairs of these chromo-

meres on each of the bivalent threads, the indi-

viduals of each pair being opposite each other and

equal in size. As these bivalent threads become

less entangled the number of the threads is found

to be 13, one half the number of prochromosomes

observed before synapsis. The details from this

stage on have not as yet been worked out, but ob-

servations indicate that each of these 13 threads

becomes shorter and finally forms a bivalent chro-

mosome.

In the first division of the nucleus 13 chromo-

somes pass to each pole; in the reconstructed

daughter nucleus 13 prochromosomes appear, but

these are not arranged in pairs. In the resting

nuclei of the somatic tissue the prochromosomes

are present and appear to be more or less in pairs.

These observations seem to show that in Acer

ylatanoides prochromosomes exist in the nucleus;

that they are arranged more or less in pairs in

both somatic and mother cells; that in synapsis

the members of each pair unite and form a thick

thread on the single thread which preceded

synapsis; that this single thick thread becomes

split longitudinally; that upon this bivalent thread

occur paired chromomeres; and finally that each

bivalent thread becomes a bivalent chromosome

which divides into univalent chromosomes in the

first division of the pollen mother cell.

Cytology of Sphwroplea: E. M. Gilbert.

Cleavage begins with constrictions from the

plasma membrane, and the cell contents are cut

into masses of varying sizes. A single row of

large cells or a double row of smaller cells may
be found in a single filament.

All eggs at first contain more than a single

nucleus, and all but one of these disappears be-

fore the egg is fully mature.

Nuclear divisions as far as observed are mi-

totic and no indications of amitotic divisions, de-

scribed by earlier investigators, have been found.

There is no fragmentation of the nucleole to form

the chromosomes.

The number of pyrenoids found in eggs varies

from two to seven.

The pyrenoids vary greatly in size and each is

made up of a varying number of segments. The
starch is usually laid down around the pyrenoid

in definite layers but at times the arrangement is

very irregular. Stromatie starch is very abun-

dant in some mature eggs.

The pyrenoids disappear from portions of fila-

ment which are active in the formation of sperms.

Fertilization does not take place until the egg is

fully formed and rounded; at this time the egg

nucleus lies in the center of the egg.

An Anatomical Study of the Boot of Ipomcea

'batatas: Floeence A. McCormick.

A preliminary paper on the anatomy of Ipomaea

batatas. During the investigation, a fungus, sim-

ilar to the one found in Solanum tuberosum has

been found in the endodermis of the root, but so

far the fungus has not been seen in the stem.

The Anatomy of a Protomyces Gall: Alban Stew-

art.

The lower parts of the stems of Ambrosia

trifida L. are often attacked by Protomyces andi-

mis Lagh, causing considerable disturbance in the

tissues of the host. Large swellings are caused by

this parasite, one or more of which may appear

on the same plant.

Sections of these galls show, among other things,

an increase in the tissues of the bark, an abnormal

growth of the fibrovascular bundles as compared

with non-infected parts close by, a broadening of

the rays and the formation of other parenchyma

elements in the bundles, areas of cambiform cells

in the pith.

A gall caused by an unknown insect, probably

of the order Lepidoptera, also occurs on the stems

of this species of Ambrosia. The changes induced

by this insect in the tissues of the host are simi-

lar in certain respects to those caused by Proto-

myces.

The Anatomy of the Punctatus Gall: Alban

Stewart.

Andrious punctatus Bass., a hymenopterous in-

sect of the family Cynipida?, causes large woody

galls on the stems and branches of Quercus vehi-

tina Lam. and other closely related species of

oak. This gall possesses, among others, the fol-

lowing anatomical characters which are of especial

interest.

A recapitulation of a similar condition of ray

structure to that which occurs in traumatic wood
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of related species of oak. Otlier characters whicli

agree closely with general conditions in traumatic

tissue are as follows: A vertical shortening of the

broad rays. The presence of knarls which appear

only in tangential sections of the gall. A parting

of the fibers to right and left in the vicinity of

the larval chambers. Areas of isodiametric

parenchyma cells with lignified walls, and a

shortening of many of the other cells of the wood.

A reduction in the number or an entire lack of

vessels. Absence of distinct annual rings of

growth. A suggestion of a return of the cam-

bium to its normal activities in the outermost lay-

ers of wood. Woody inclusions in the bark.

The Anatomy of a Peridermium Gall: Alban
Stewart.

Large woody galls occur on the branches of the

jack pine, Finns Banksiana Lamb., which are

caused by an infection of Per{dermium (Aeeidium)

cereirum Pk. The following anatomical differ-

ences occur in the woody portions of these galls

as compared with the normal wood of this spe-

cies of pine. A greatly increased production of

woody tissue. An increase in the number, and a

broadening of the rays both vertically and tan-

gent ially, characters which also appear in trau-

matic wood of this species. The presence of

knarls in tangential sections. A greatly increased

production of resin canals in the gall, but no such

increase in the normal wood close by. A shorten-

ing of many of the tracheids as well as blunt end
walls and wavy side walls of the same. Cells

which partake of the character of both tracheids

and parenchyma cells in their pitting. Alternate

as well as opposite arrangement of pits in the

walls of the tracheids. Apparently an absence of

bars of Sanio from the walls of the tracheids in

many instances.

A Note on the Leaf Anatomy of Avicennia: Al-
ban Stewart.

On the Forms of Castela galapageia HooTc. f.:
Alban Stewaet.

Photographing Mosses: A. J. Gkout.

When beginning the study of mosses I found
identifications very difficult because of the lack of

suitable and adequate literature and illustrations.

I did not have access to Sullivant 's "leones" or

the '

' Bryologia Europasa. '

'

When as an advanced student I had access to

these works I formed the ambition to put similar

but cheap and simplified books within the reach

of any enterprising student. My desire was to

make new moss students instead of new moss

species, because what we need to advance bryology

in America is, first of all, more observers and col-

lectors.

The two books I have published were illustrated

by drawings, many of which were taken from the

standard works mentioned above. But I saw how
valuable "photogi-aphs were in the study of flow-

ers, ferns, etc., and I became ambitious to equal

this work in the mosses and hepaties. To this end

I have devoted my spare time for the past year or

two, and I have succeeded in enlisting others.

Professor Holzinger has done some excellent work.

My outfit is a Bausch and Lomb camera for

micro-photography with a heavy iron base and

long bellows. Instead of the cap to fit over the

eye-pieee of the compound microscope I put in a

lens-board or boards. I have a battery of three

lenses, a Wollensaek Anastigmatic F. 6.8 for a

4 by 5 camera and a supplementery lens to

shorten the focus. A Beck Neostigmar 3 in focus,

f. 3.5, wide angle from a motion-picture camera

and a Bausch and Lomb wide angle Zeiss-protar,

focal length 2J inches.

The Wollensaek and supplement give magnifi-

cations up to 5 diameters, and the automatic shut-

ter makes it more convenient than the others, which

have to be uncapped. Also it gives plenty of il-

lumination for focusing. The Beck gives magni-

fications up to 7 diameters and also admits plenty

of light for focusing. The Zeiss protar is so small

that focusing is difficult unless bright sunlight

shines on the object, but I can get 9 diameters. To

get depth the lenses were stopped down to 32,

64 or even to 128 V. S., and in strong light were

given from 3 min. at 32 U. S. to 6-8 man. at

U. S. 64 when cloudy bright and indoors.

If the mosses were not dry the setae would

sometimes twist during the longer exposures so

as to produce a bad blur. I have had better re-

sults with reflected light than transmitted light.

I am undecided as to whether a black background

is superior to a white or not. Against the black

background every speck of dust magnified ten-

fold produces a disagreeable effect.

I have also tried peristomes by transmitted

light under a compound microscope. I squandered

more than a dozen plates on the peristome of

Ceratodon, but its dark red color and density

foiled my attempts to get anything but a sil-

houette.

The photographs themselves will tell you far

more than I can as to my results.

Geokge T. Moore,

Secretary
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THE PSESENT AND FUTUBE OF BOTANY
IN AMEBICAi

If we go back a generation, say to the

early '80 's, we find up to this time most of

the work published by American botanists

was taxonomie. For some time before this,

however, evidences of an awakening to

other aspects of the science were evident

and the next decade brought an extra-

ordinary extension of botanical interest

in other lines of work. Morphology,

physiology, and especially cytology began

to demand attention.

This was the period also when the gov-

ernment began to consider seriously the

application of botanical science to the great

agricultural problems of the country. Most
of the agricultural experiment stations,

date from this time, and it is unnecessary

to point out the great influence which these

have had in directing the activities of so

many of the ablest workers in the field of

botany.

As one looks back over this period of

some thirty-five years one can not but be

struck with the great increase in the num-
ber of botanical workers and the enormous

number of publications recording the re-

sults of their work.

During the 70 's and early 80 's the oppor-

tunities for advanced work in botany, aside

from purely taxonomie work, were very in-

adequate, even in our best universities ; and

students who were ambitious to avail them-

selves of the best instruction in botanical

methods were almost perforce obliged to

1 Presidential address of Professor Douglas H.

Campbell, of Stanford University. Eead before

the Botanical Society of America at their dinner

on December 30, 1914.



186 SCIENCE [N. S. Vol. XLI. No. 1049

seek such instruction in Europe, and espe-

cially in Germany. The last decade of the

nineteenth century probably witnessed the

largest emigration of American botanical

students to Germany. These men brought

back German methods and German ideas,

and undoubtedly these influences were on

the whole of immense service to the develop-

ment of science in America. However, it

has sometimes happened that these foreign

fashions, perhaps, have been followed a

little too slavishly and the work of some of

our foreign students might be criticized as

somewhat lacking in originality.

In point of equipment and opportunity

for research it may be asserted safely that

at the present time, America can hold its

own with any European country. It may
be fairly asked, therefore, whether the

accomplishment has been commensurate

with the opportunities afforded.

There is no doubt that the quality as well

as the quantity of work done in this country

in the period in question has risen very

much; and one could select a very con-

siderable part of the work which will bear

comparison with the best of its kind done

abroad. But it must be admitted that the

great bulk of the work is of mediocre char-

acter. It is perhaps asking too much to

expect that all, or even a large part, of

work of any kind should rise above the

mediocre, and it must be confessed that

much of the work published in the United

States can not be considered to be of first

rate quality. However, it is probable that

the average here might be raised without

undue exertion.

It seems to me that perhaps the prin-

cipal cause of this mediocrity is the ten-

dency to follow whatever new fad may come

into fashion, instead of seeking for prob-

lems of one's own. We are, as a people, I

think, more prone to adopt new fashions

than are the more conservative inhabitants

of the Old World. At any rate the past

twenty or thirty years have seen the rise

and decline of a good many botanical

fashions, each one of which was all-impor-

tant in its day.

Instead of a man's asking himself,

"What am I especially interested in and
what can I do most advantageously," the

student usually through the advice of his

instructor, is put to work on the latest

thing that has come from Germany or

France, sometimes before he has really

mastered the fundamentals of the science.

The results of such misdirected energy are

naturally often unfortunate.

Another thing which may partly account

for the rarity of work of the highest grade

is the undue emphasis laid on the economic

phases of the science. We Americans are

preeminently a "practical" people and our

achievements in applied science are notori-

ous ; is it that we are incapable of recogniz-

ing the supreme importance of pure science

that accounts for our comparatively poor

showing in the way of contributions to the

fundamentals of science, botanical or

otherwise ?

It is not, however, with the past history

of our science that I wish to deal, but with

its present tendencies and the prospects for

its future development. One who has done

his work and made his mistakes may be,

perhaps, permitted to criticize the present

and make some suggestions for the future.

The equipment of our more important

universities, as well as the liberal provision

made by the government for scientific work,

in connection with special private endow-

ments for research work, offer ample oppor-

tunity to the man who would devote his

life to a scientific career.

Unfortunately the very perfection of the

material equipment may cause us to attach

undue importance to the mere apparatus

of research, and to minimize the value of
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the man who is to use this elaborate par-

aphernalia.

I sometimes think that there is danger of

our becoming slaves to our machinery.

Life, alas ! is too short to spend any unnec-

essary time in over-elaborate and compli-

cated methods where simple and direct ones

would answer every purpose. That much
time is wasted in many laboratories through

the employment of unnecessarily compli-

cated methods, I firmly believe.

Another phase which I think has been

overdone in America is the mania for stand-

ardizing everything. Elaborate systems of

recording results are often so complicated

as to be quite bewildering to the worker

trained in old-fashioned ways, and he

wonders sometimes at the very small output

of work resulting from this imposing mass

of machinery until he realizes that pretty

much all of one's time must be consumed

in keeping the machinery going.

While the standardization of science, like

that of automobiles, may result in a good

general average, and make for convenience

and cheapness, it does not result in the

highest type of work. The really big work
in science must be done by men who are a

law unto themselves. The highest type of

original work can not be made to conform

to fixed rules and regulations, and our

American love of machinery and standard-

ized methods is, it seems to me, detrimental

to the development of originality.

A problem that is always with us is

the question of teaching versus research,

and how far the two are compatible. I

think we must all admit that the teacher,

at least in the university, should be an in-

vestigator. Indeed it is hard to see how a

teacher who himself is not engaged in re-

search can expect to inspire in his students

a desire to become investigators. The

vexed question of the relative importance of

teaching and research can hardly be an-

swered satisfactorily. Of course it is in-

cumbent on every teacher to see that his

teaching work is faithfully performed ; but

on the other hand the man who is capable

of carrying on important researches and is

willing to do so, has claims which every

university worthy of the name is bound to

respect.

So far as my own observation goes, it

seems to me that the two are not incom-

patible, but I must also confess that it

usually happens that whichever is the more
congenial is likely to receive the greater

attention.

I have very little faith in the assertion

so often made that the time necessary for

teaching is so great that no time is left for

research. When one reckons up the time

actually demanded of instructors in a well-

equipped university and compares it with

the time demanded of the average business

or professional man, one must admit that

the university professor has a very much
greater amount of spare time at his dis-

posal, which, if he really wishes to do so,

he may devote to research. Too many of

our teachers make work for themselves

which is quite unnecessary and is a sad

devourer of time, but which sometimes at

any rate affords a convenient explanation

of why they do not accomplish the great

results which they would invariably do if

only opportunity permitted. What a man
wants to do most, he is pretty sure to accom-

plish, and if investigation is reaUy what

he is most interested in, he wiU find some

means of doing it.

Of course, aU men who occupy university

chairs are not for that reason necessarily

devotees of research, although I believe no

man should be appointed to a university

professorship who has not demonstrated

his ability to advance knowledge in his

chosen branch, and it should be expected
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of him that his researches do not cease with

his attainment of a professorship.

The excuse is often offered that the pro-

fessor is frequently subject to interruptions

which interfere with research work. I

notice, however, that such interruptions are

quite as often as not the fault of the man
himself, whose sociable disposition or in-

ability to concentrate his attention as well

as the fatal tendency to "putter," eat up
the time which ought to be devoted to inves-

tigation and which, if properly utilized,

would soon show substantial results.

It is easy to find fault and criticize but

when it comes to suggesting remedies for

the future, the problem is a difficult one.

First of all, perhaps, is getting hold of the

right men, and next, after getting them,

to see that they make the most of their

natural talents.

In these days of commercial ideals when
the value of everything is gauged by what

it will bring in the market, and especially

in this country where the opportunities for

easy money-making are probably greater

than anywhere else in this world, it is not

strange that most of our young men become

early infected with prevailing standards

of values. One indeed must have a very

strong love of science for itself to with-

stand the lure of the market place. To
realize after years of hard work and expen-

sive training that a man may in case he

devotes himself to pure science have to

serve for a lesser wage than is paid an ex-

pert bricklayer or carpenter, does not offer

a very alluring prospect to most able and

energetic young men. Nevertheless, if we

are to develop men to do the highest type

of work, we must in some way persuade

them to take these chances.

Of course, before urging a young man
to devote his life to a career at best pec-

uniarily far below what he might reasonably

expect to earn in some other calling, we

shotdd be very sure that our youth gives

something more than a vague promise that

he is likely to accomplish something really

worth while in the branch he has chosen.

This is perhaps our most difficult task.

We all have seen young men, bright and

alert, who are immensely interested in their

investigations just so long as you set them
the problem and superintend the work,

giving from time to time the necessary sug-

gestions and encouragement. The question

is, win they devise problems for themselves

and carry them through without some one

at their elbow to give them assistance when
they come to a difficult place.

It is very hard to recognize the men who
have this initiative and with it the perse-

verance and resourcefulness which mark
the born investigator; and I believe therQ

are born investigators, just as truly as there

are born poets and painters. You can cul-

tivate the gift but you can not create it.

How we are to discover our budding genius,

however, and how we are to hold him when
caught is another matter.

While undoubtedly there is much en-

couragement to be derived from the prog-

ress we have made during the past genera-

tion, still we may learn a lesson from this

which may help us to direct the work of

the next generation so as to yield still

better results.

I can not but feel that we very much need

to have the importance of pure scientific

work as an end in itself strongly insisted

upon. This I believe is one of our hardest

problems. In the face of the constant de-

mand for men trained in technical lines

and the indisputable importance of the

many economic problems that confront us,

it is hard to make the average hard-headed

young American see the beauty of science

for its own sake. Our whole social system

and modern trend of educational methods

both tend to magnify the importance of
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technical training when compared with edu-

cation as an end itself. Every one can ap-

preciate the value of making two blades of

grass grow where before there was but one,

but the man who makes new ideas sprout is

too apt to be looked upon as a harmless

crank, if indeed he is regarded at all.

It may be that a reform in our educa-

tional system is necessary. There are symp-

toms of a revolt against the extreme utili-

tarian views now current, and it is possible

that we may see a tendency to return, in

part at least, to the older educational ideals.

There can be no question that greater at-

tention paid to the humanities would en-

courage a love for pure science as con-

trasted with applied science. The student

who has had a sound training in literature,

history, language, and in the whole range

of what we term the "humanities" will

certainly have a broader outlook than the

man whose training has been severely voca-

tional. Such a student will be far more
likely to appreciate the value of purely

scientific work whose importance is to be

measured in terms of intellectual satisfac-

tion rather than in dollars and cents.

This, then, I believe, is one way by which

we may hope to recruit the ranks of inves-

tigatoi's in the higher lines of science. An-
other benefit which would result from a

more liberal training of the majority

of our university students would be a far

greater appreciation of the results of such

scientific work by men who are not them-

selves scientists. It may be hoped after we
pass beyond the era of great accumulation

of wealth that there will be a greater ap-

preciation of the less material results of the

higher education. Just now, it must be

confessed, this era does not appear to be

imminent.

Having secured our special man, our next

concern is to see that his efficiency is devel-

oped to the utmost. While, of course, it is

essential that our man must first receive a

thorough training in the fundamentals of

botany, when the time comes for him to

venture on original research every effort

should be made to discover where his special

ability lies, and we should not try to force

him to work along lines which are espe-

cially attractive to ourselves, should he

show a strong bent for work in some other

direction. Here is where the danger of

trying to follow the latest fashion comes in.

It is very likely that our student may
have a very lukewarm interest in Karyo-
kinesis, Mendelism, Mutation, or what-

ever the latest thing may be, and an effort

to force him into these subjects contrary to

his own preference may result disastrously.

Of course, in directing the work of stu-

dents, and we might also say in the selec-

tion of our own subjects for research, we
have to consider not only the importance

of the topics, but also—and this is very im-

portant—their practicability. I do not

mean by this that we are to look for easy

subjects, but there are too many fascinating

problems, such for instance as the physical

basis of hereditary transmission, which from
their very complexity seem almost hopeless

of solution, although we can make no end
of ingenious hypotheses, almost as many
indeed as there are investigators. Such
investigations are almost certain to be in-

conclusive and it is very questionable

whether, in many cases, time devoted to

these might not better have been dedicated

to something more likely to yield more
tangible results. In this connection it may
not, perhaps, be impertinent to call atten-

tion to the very loose way in which much
of the work now so popular on the problems

of heredity is carried on. The tendencies

to assume that the phenomena observed, in

animals for example, are also immediately

applicable to plants and vice versa has led

to a great deal of inaccurate thinking and
writing.

It can hardly be said that any special
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phase of botany is urgently demanding at-

tention or is being noticeably neglected;

nor can it be said that there is not abundant

material awaiting the botanist in pretty

much any line he may choose. One might,

however, urge that our botanists seek out

problems for themselves rather than borrow

them from our foreign colleagues. There

are surely enough original problems await-

ing solution at home to keep our botanists

fully occupied. The United States with its

varied flora and extraordinary range of

conditions gives the American botanists a

great advantage over their European col-

leagues, advantages which, perhaps, have

not always been appreciated to their full

extent.

The flora itself, even the vascular plants,

is very far from being even fully catalogued

and a wide field is open to the trained

botanist for investigation of its distribu-

tion and relations. These problems of geo-

graphical distribution, and of the origins

of the different floral elements of our coun-

try are full of interest and deserve much
more attention than has yet been given

them. The man who will write a compen-

dious and well-balanced account of the dis-

tribution of the plants of the United States

will deserve well of his botanical brethren.

While the vascular plants of this coun-

try have received much attention from the

systematists and there are numerous ex-

cellent manuals dealing with them, the

lower plants have not, perhaps, received a

corresponding amount of attention. There

is still room for handbooks dealing with

most of the lower groups of plants, which

can be used by the student to identify

them. Perhaps more than anything else a

manual of the marine algae is needed.

Passing to another phase of taxonomy,

attention may be called to the need for a

radical revision of the classification of the

seed plants. Perhaps the time is not yet

ripe for this, but it is abundantly clear

that the classification now in use is very

far from indicating all the real relations.

Among the Angiospermous plants, for in-

stance, I believe it will soon be generally

admitted that the present division into

Monocotyledons and Dicotyledons is a more

or less artificial one. It is very necessary

that the lower and more generalized families

of both Monocotyledons and Dicotyledons

should be studied critically with a view to

determining the relations of these to the

more specialized ones. Any one who has

done any practical work in this direction

realizes the difficulties of the problem, but

I do not believe these difficulties are in-

superable. The work calls for much labori-

ous research, often ending in negative re-

sults; but from my own experience, I be-

lieve that finally we shall arrive in this way
at a much clearer understanding of the

relations existing between the families of

both Monocotyledons and Dicotyledons

than we now possess, and that we may hope

for a final clearing up of the relations of

these two groups to each other.

It is to be hoped that our students of

fossil plants by patient searching may
finally bring to light material which will

do for the Angiospermous plants what has

been done by the brilliant researches of the

past few years on the geological history

of the Pteridophytes and Gymnosperms.

Just at present there is great interest

taken in the question of the so-called
'

' mu-

tations
'

' and much inquiry as to their real

meaning and their bearing upon the origin

of species, one writer—Lotsy—going so far

as to claim that all new species originate

as hybrids, a hypothesis which few would

be willing to accept without many reserva-

tions, although there is no question that

what are apparently good species have so

originated in nature. This study of nat-

ural hybrids has been but little pursued in
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this country and offers a very fertile field

for investigation.

Another phase of the origin of new forms

is one which opens up a large field for

research and ought to yield valuable re-

sults. This is the study of the changes in

naturalized plants. In all the older parts

of this country there are very many nat-

uralized plants, principally weeds, which

have been brought from abroad and are

mostly of European origin. Many of these

must have been introduced very early in

the settlement of the country, so that some

of them have been subjected to new envi-

ronmental conditions for a period of nearly

three hundred years. This ought in some

cases to have resulted in perceptible

changes, especially as these plants have not

been subjected to the same keen struggle

for existence which exists in their native

habitat, and sometimes at least, grow in

their new home with a vigor that one does

not see in their native land. It seems to

me that a careful study of some of these

introduced weeds in their new environment

and a comparison with the same species at

home ought to furnish some valuable data

in regard to some of the factors concerned

in the origin of new species.

Finally, a critical study of variation in

our native plants and the conditions asso-

ciated with these should be of value in this

same connection. In California, especially,

the variations within the species are some-

times very marked and make the sep-

aration of species extremely difficult.

While some of these variations can be ex-

plained by the difference in the conditions

under which they grow, this is not always

the case, and undoubtedly there are marked

individual variations which can not be so

explained. Such studies made upon plants

in their natural surroundings should be

more valuable than those based on plants

growing under artificial conditions.

What then is the present outlook for

botany in America ? Facilities are certainly

not wanting; equipment and aids to re-

search are equal to those anywhere, and

there surely is no lack of material and of

problems awaiting the right men.

Are we going to attract to our profession

men of such capacity that the next genera-

tion is to win results commensurate with the

opportunities furnished by this rich and

generous country? Let us hope that we
shall soon become educated sufficiently to

appreciate the labors of the scientist apart

from their immediate pecuniary value, and

that the men who are endeavoring to extend

the boundaries of knowledge shall receive

adequate recognition. When this is true,

I think we may count on adding able re-

cruits to our forces, and these botanists of a

later day will be no mere adopters of ideas

borrowed from foreign sources, but will be

original investigators in the truest sense of

the word. These men will appreciate the

wealth of material lying immediately to

hand and the important problems of Amer-

ican botany will receive full attention. Of

course, I would not urge narrow provin-

cialism in the choice of subjects—that is as

far as possible from my thought—but I

mean that the investigator should seek in-

spiration from the sources to which he has

immediate access and not get it second

hand, no matter how illustrious the source

of inspiration may be.

Only by this reliance upon himself by

the investigator can work of the highest

kind be accomplished.

Douglas H. Campbell

THE CABNEGIE INSTITUTION OF WASH-
INGTON

Nearly thirteen years have now elapsed

since the foundation of the institution in

1 From the report of the president. Dr. E. S.

Woodward, for the year ending October 31, 1914.
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1902. A majority of the larger departments

of researcli established under the direct aus-

pices of the institution have been effectively at

work for about a decade; while investigations

of numerous individuals, primarily connected

mostly with academic and other organizations,

have been promoted for an approximately equal

period of time. Thus, although this must be

regarded as a very short interval in the career

of an establishment whose history should

be measured by centuries, it has been long

enough to afford surprisingly large opportu-

nities for the development of ideas and ideals

concerning the conduct of research. In addi-

tion to the necessarily limited number of in-

vestigations actually undertaken by the insti-

tution, it has entertained proposals for

research in nearly every imaginable field of

abstract thought and of applied knowledge. If

under these circumstances the institution has

not learned something of the wisdom which

is said to arise from experience, lack of abun-

dance thereof can not be properly assigned

as a reason for so obvious a lapse. An ade-

quate account of this very extensive and very

complex experience, which, while overloaded

with the manifest and the impracticable, is

yet rich in applicable instruction, may not be

attempted here ; an appropriate objective treat-

ment would require a separate volume and

another author. But it may be useful to con-

temporaries to set down here a few salient

propositions, which, like those stated formally

in my report for 1912, have been amply veri-

fied.

Thus, as regards research and the condi-

tions favorable thereto, it is in evidence—

-

1. That it is inimical to progress to look

upon research as akin to occultism and espe-

cially inimical to mistake able investigators

for abnormal men. Successful research re-

quires neither any peculiar conformity nor any

peculiar deformity of mind. It requires,

rather, peculiar normality and unusual pa-

tience and industry.

2. That fruitful research entails, in general,

prolonged and arduous if not exhausting labor,

for which all of the investigator's time is none

too much. Little productive work in this

line may be expected from those who are ab-

sorbingly preoccupied with other affairs.

Herein, as well as in other vocations, it is

difficult to serve two or more exacting masters.

3. That those most likely to produce im-

portant results in research are those who
have already proved capacity for effectiveness

therein and who are at the some time able to

devote the bulk of their energies thereto. In
general, men are not qualified for the respon-

sibilities of research until they have completed

independently and published several worthy

investigations.

4. That research, like architecture and engi-

neering, is increasingly eifective in propor-

tion as it is carefully planned and executed

in accordance with definite programs. A char-

acteristic defect of a large majority of the pro-

posals for research submitted to the institution

is a lack of tangible specifications. Esti-

mates, especially of time and funds essential

to carry out such proposals, are almost always

too small. Those commonly made, even by
skilled investigators, may be on the average

safely doubled.

5. That, in spite of the most painstaking

foresight, research tends to expand more
rapidly and hence to demand a more rapid

increase of resources than most other realms

of endeavor. Its unexpected developments are

often more important than its anticipated re-

sults and new lines of inquiry often become

more urgent than those carefully prearranged

for pursuit.

6. That it is much easier, in general, to do

effective work of research in the older fields of

inquiry than in the newer ones. It is espe-

cially difiicult to enter those fields in which

there is as yet no consensus of opinion con-

cerning what may be investigated and what

criteria may be followed. In some of the older

fields, however, like the so-called humanities,

for example, there is at present no such con-

sensus of opinion. If one may judge from the

large mass of expert but hopelessly conflict-

ing testimony furnished to the institution by

its correspondents. In such fields it appears

now practicable to proceed only in a some-

what arbitrary fashion, accomplishing here

and there good pieces of work regardless of

divided opinions or even in opposition to expert
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advice, in illustration of whicli may be cited

the institution's publications of the " Old

Yellow Book " and the " Arthurian Eomances."

The larger departments of research of the

institution are now so well established and so

distinctive in their several fields that they

might be regarded as so many separate organi-

zations except for their dependence on the

institution for financial support. They are not

uncommonly considered, in fact, as indepen-

dent organizations, while several of them have

been mistaken for the institution as a whole.

Such misapprehensions are inevitable, but their

existence suggests a question well worthy of

reflection, namely, whether it may not be well,

in the course of time, for some, or all, of

these departments to sever connections with

the institution if they should have the good

fortune to receive adequate separate endow-

ments. The only concern the institution need

have in such circumstances is that of securing

to these departments the most favorable condi-

tions for effective work. If this object may be

best attained by independent foundations, or

by affiliation with other organizations, no ob-

stacle should be raised against such action.

But quite apart from these hypothetical con-

siderations, the existing relations of these de-

partments to one another and to the institu-

tion as a whole secure to them a degree of

autonomy which could hardly be surpassed

under other auspices. The liberties of action,

thus designedly and freely conceded, imply

corresponding responsibilities not only in de-

partmental administration but also in depart-

mental exposition, whether by summary annual

reports or by elaborate monographs. Accord-

ingly, and in conformity with other reasons

referred to in previous reports, the following

paragraphs aim to give brief indications only

of departmental progress, reference being

made for instructive details to the reports of

the several directors in the current year book.

In connection with the subject of depart-

mental researches particularly, the question

is often asked " How can the ' practical re-

sults ' attained be popularized and thus ren-

dered available to the masses of mankind ?

"

This is a question too large and too difficult

for adequate discussion here, but it is one merit-

ing studious contemplation in the interests

of our successors. It may be recalled that a

hopeful paragraph was devoted to this topic in

my first annual report, of 1905, but subsequent

experience does not seem to justify the optim-

ism entertained at that time. It is now plain,

indeed, that while as a matter of fact truth

is not only stranger but much more impor-

tant than fiction, contemporary media for the

dissemination of the sensational and the in-

tangible are far more numerous and potent

than the media for the dissemination of the de-

monstrable, and hence permanent, additions to

knowledge. And it is equally plain that until

there is an increased demand for less of the

spectacular and for more of the real,

both from journalists and from their readers,

there can be little improvement in the popu-

larization of discoveries and advances

through such media. In the meantime,

the increasing value of these researches, now
everywhere recognized by scholars, may pres-

ently justify the engagement of an expert to

popularize not simply the " practical results
"

but to furnish also what is in general more
important, to wit, a clear and concise account

of the principles and the methods by which

such results are derived.

DEPARTMENT OF BOTANICAL RESEARCH

Although the greater part of the work of this

department is carried on at its principal labo-

ratory at Tucson, Arizona, it is essential to a

comprehensive study of desert plant life to ex-

plore distant as well as adjacent arid regions.

Thus, having published during the past year

the results of an elaborate investigation of the

region of the Salton Sea, the department is

now, among many other activities, turning at-

tention to similar desert basins, of which there

are several in the western states that have been

studied hitherto in their geological rather than

botanical aspects. These researches are en-

tailing also many applications of the allied

physical sciences not heretofore invoked to

any marked extent in aid of botanical science.

Hence there results properly a diversity of

work quite beyond the implications of botany

in the earlier, but now quite too narrow, sense

of the word.
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In addition to tlie work carried on by mem-
bers of the departmental staff, various inves-

tigations have been pursued by about twenty

collaborators, several of whom have been in

temporary residence at the Desert Laboratory.

Among the more noteworthy publications

emanating from the department during the

year may be cited, along with the monograph

on the Salton Sea referred to above, the in-

structive volume by Dr. Forrest Shreve, of

the departmental staff, on " A Montane Eain-

Forest" (Publication 199 of the institution).

Favorable progress has been made by Messrs.

Britton and Eose, research associates of the

department, in their elaborate investigation

of the distribution and relationships of the

Cactacese. The facilities of the Desert Labo-

ratory have been enlarged during the year by

the completion and equipment of a specially

designed small building for studies in phyio-

chemistry, which has been proved to play a

highly significant role in desert life.

DEPARTMENT OF ECONOMICS AND SOCIOLOGY

The work of this department has been con-

fined in recent years to the preparation of

divisional monographs, as explained in previ-

ous reports. Dr. Victor S. Clark, in charge of

the division of manufactures, has been able to

devote his time exclusively to this work and

has been furnished office quarters for this

purpose in the administration building at

Washington. Other heads of divisions have

been able to give half or less time to their divi-

sional work, which is thus progressing some-

what more favorably than hitherto. It is

hoped, therefore, that some of the monographs

under way may be ready for publication dur-

ing the coming year. Of the comprehensive

" Index of Economic Material in the Docu-

ments of the States " projected by the depart-

ment and prepared under the direction of Miss

A. E. Hasse, the volume for New Jersey is

now in press. Volumes of this index for

eleven different states have already been

issued.

DEPARTMENT OP EXPERIMENTAL EVOLUTION

The observational, statistical and physical

methods applied by this department are con-

stantly adding to the sum of facts and of in-

ductions essential to advances in biological

knowledge. The range of application extends

from the lowest organisms, like fungi, up to

the highest, as typified in the race to which the

investigators themselves belong. Thus, during

the past year, observations and experiments

have been made on mucors, plants, pigeons,

poultry and seeds, while the director has con-

tinued his fruitful statistical studies in the

relatively new field of departures from normal-

ity in mankind. The variety of agencies em-

ployed in this wide range of inquiry now in-

cludes a permanent staff of about twenty

members and a physical equipment enlarged

during the year by the completion of an addi-

tional laboratory and a power-house. Early

in the year the facilities of the department

were increased by the successful transfer, from
Chicago to Cold Spring Harbor, of the remark-

able collection of pedigreed pigeons recently

acquired by the institution from the estate of

Professor 0. 0. Whitman.
Among the numerous researches of the year

to which attention is given in the depart-

mental report, there may be cited, as of spe-

cial interest, those of the director in human
heredity, those of Dr. Blakeslee and Dr. Gort-

ner on mucors, those of Dr. Eiddle on the

Whitman pigeons, those of Dr. Harris on the

characteristics of seeds, and those in cytology

by Mr. Metz. It is of particular interest to

note that, in all of these, definite, measurable

relations are anticipated as attainable, just as

such relations are now assumed to be attain-

able in the older physical sciences. The di-

rector accepted an invitation from the New
Zealand government and from the British As-

sociation for the Advancement of Science to

take part in a series of scientific conferences

held in Australasia during the past summer.

Dr. Shull, of the departmental staff, spent the

year in Berlin preparing his account of the

horticultural work of Luther Burbank. The

department expresses regret at the loss from

its staff of Dr. E. A. Gortner, who has re-

signed to accept a position in the University

of Minnesota. His abilities as an investiga-

tor and his capacity for effective cooperation

won high regard from his colleagues.
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GEOPHYSICAL LABORATORY

An instructive example of tiie favorable

progress, which may be confidently expected

in any field of research when entered by an

adequately manned and equipped department

devoted solely thereto, is afforded by the ex-

perience of the geophysical laboratory. In

less than a decade this establishment has not

only accomplished the formidable task of con- •

structing the necessary apparatus and of pre-

paring many of the pure minerals concerned,

but has already begun the processes of analysis

and synthesis which are leading to extensive

additions to our knowledge of rock and mineral

formations found in the earth's crust. In il-

lustration of these processes the director's re-

port cites the mineral system dependent on

the elements lime, alumina and silica, which

elements include in their multifarious pos-

sible combinations the well-known but hitherto

little understood compound called Portland

cement, whose properties have been determined

as an incident to the general problem presented

by this system.

Among the numerous problems under in-

vestigation at the laboratory, one of immedi-

ate economic as well as of great theoretical

interest may be cited here by reason especially

of the fact that funds for its execution have

been supplied by industrial sources; this is

the problem of the " secondary enrichment of

copper ores," and the success attained in its

treatment demonstrates the practicability of

advantageous cooperation between the labora-

tory and industrial organizations without re-

striction to scientific procedure and pub-

licity. The section of the director's report

devoted to this subject should be of special in-

terest to geologists and to mining engineers

as well as to copper-mining industries. A
more comprehensive idea of the productive

activities of the laboratory may be gained by

a glance at the section of the director's report

in which he gives brief abstracts of the pub-

lications which have emanated from members

of the staff during the year. These publica-

tions embrace forty-nine titles of papers which

have appeared in current journals or are in

press, many of them having been published in

German as well as in English.

DEPARTMENT OF HISTORICAL RESEARCH

The investigations of the department of his-

torical research have proceeded efl'ectively in

accordance with the plans outlined by the di-

rector in his reports published in previous

year books. In addition to the members of

the permanent staff, several collaborators have
taken part in these investigations, which have

required explorations of historical archives in

England, Scotland, France, Spain, Holland,

Eussia and Switzerland. Departmental plans

for pursuit of peaceful studies in foreign

archives, however, have suffered a serious

check in the onset of the European war, and
much work well started, or approaching com-

pletion, must now await developments from
the pending conflict.

Two bulky volumes of guides to the sources

of American history have issued from the de-

partment during the year as Publications 90a

and 90b of the institution. These are, re-

spectively, " Guide to the Materials for Amer-
ican History to 1783, in the Public Eecord

Office of Great Britain," and " Guide to the

Materials in London Archives for the History

of the United States since 1Y83." It had been

anticipated that a similar guide to the data

on American history in the archives and li-

braries of Paris, in preparation under the

charge of Mr. Leland of the departmental staff,

would be completed before the end of the

present calendar year; but the exigencies of

the war have required the suspension of this

work at Paris and the return of Mr. Leland

to the departmental office in Washington.

Similarly, work undertaken for the depart-

ment in Holland by Professor William I. Hull

and in Spain by Mr. Prancis S. Philbrick had

to be suspended. On the other hand, re-

searches under way in Great Britain and in

Eussia have suffered little interruption.

Work at the home office has proceeded without

discontinuity. The director calls attention

particularly to progress made in work on the

projected " Atlas of the Historical Geography

of the United States." Two divisions of this
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atlas, illustrating respectively the history of

presidential elections and the records of votes

cast in the House of Representatives for or

against certain typical measures of legisla-

tion, extending from 1Y89 to 1914, are already

well advanced.

DEPARTMENT OP MARINE BIOLOGY

In accordance with plans recommended by

the director of the department of marine biol-

ogy and approved by the trustees in 1912, an

expedition to Torres Straits, Australia, a re-

gion already known to be remarkable for

abundance and variety of marine life, was

undertaken in the latter part of the preceding

fiscal year. Early in September, 1913, the di-

rector and six collaborators arrived at Thurs-

day Island in the Straits, expecting to use

this relatively accessible island as a base of

explorations; but it was soon found advan-

tageous to locate on Maer Island, one of the

Murray group, about 120 miles east-northeast,

and near to the outer limit of Great Barrier

Eeef. Here a temporary laboratory was set

up in the local courthouse and jail, gener-

ously placed at Dr. Mayer's disposal by the

British authorities. The region proved to be

one rich in coral reefs and in marine fauna

for the work contemplated. Observations and

experiments securing gratifying results were

carried out during the spring months (in the

southern hemisphere) of September and Oc-

tober, 1913. In addition to the critical data

secured by Dr. Mayer with respect to the

corals about Maer Island, for comparison

especially with corresponding data from the

corals of Florida waters, observations and ma-

terials for important contributions to zoology

were collected by each of his collaborators.

One report, by Dr. H. L. Clark, is now in

process of publication and is remarkable for

the new species of echinoderms described and

for the admirable drawings of these forms

made from life by Mr. E. M. Grosse, of Syd-

ney, Australia, who accompanied the expedi-

tion.

•On returning to America from the southern

hemisphere, the director was engaged, during

April and May, in two minor expeditions with

the departmental vessel Anton Dohrn. The
iirst of these was in aid of the researches of

Dr. Paul Bartsch, on eerions, and required a

cruise along the Florida Keys from Miami to

Tortugas and return. The second expedition

was in aid especially of Dr. T. W. Vaughan,

long associated with the department in studies

of corals and related deposits, and required a

cruise from Miami, Florida, to the Bahamas
and return. On June 9, 1914, work was re-

sumed at the Tortugas Laboratory and con-

tinued until July 30. In all, fifteen collabora-

tors during the year have availed themselves

of the facilities afforded by the department.

Brief accounts of their varied researches may
be found in the director's report in the cur-

rent year book, while detailed accounts may
be expected in due time in the departmental

contributions.

Attention is invited to an interesting sec-

tion of the director's report devoted to a sum-

mary of the work accomplished by the de-

partment during the first decade of its exist-

ence. This section is instructive in showing

that a decade is the smallest convenient unit

of time for adequate estimation of the activ-

ities of such an establishment. It appears

that dtiring this decade 49 investigators have

made use of the Tortugas laboratory, 28 of

these having returned two or more times,

making a total of 108 visits to this relatively

inaccessible center of research. Of the publi-

cations emanating from the department, 60

have been published by the institution, while

upwards of 40 have been published under other

auspices; the institution has issued 2,551

printed pages and 269 plates exclusive of an-

nual reports appearing in the year books.

DEPARTMENT OF MERIDIAN ASTROMETRY

The activities of the department of meri-

dian astrometry are concentrated on the de-

rivation of stellar positions for the compre-

hensive catalogue in preparation, on supple-

mentary measurements of stellar coordinates

with the meridian circle of the Dudley Ob-

servatory, and on investigations of residual

stellar motions. The latter have now become

the most important element in the definition
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of stellar positions by reason of the extraordi-

nary recent progress in sidereal astronomy, to

wliicli the department has contributed in

large degree. Thus, along with the formid-

able computations required by the large mass

of observations made by the department at

San Luis, Argentina, researches are simul-

taneously continued on the problems of the

star-drift, including the speed and direction

of motion of our solar system. In the mean-

time, the catalogue is progressing favorably

and some portions of the observatory list of

miscellaneous stars are approaching comple-

tion, although cloudiness during the past two

winters has interfered with this part of the

departmental program. In the meantime,

also, the manuscript of the zone catalogue of

stars whose positions were measured at the

observatory during the years 1896 to 1900 is

undergoing the final process of comparison

and checking preparatory to publication.

THE NUTEITION LABORATORY

The anticipations of a specially favorable

environment, which were entertained when

the nutrition laboratory was located in Bos-

ton near the Harvard Medical School and near

several existing and projected hospitals, are

now fully realized; and it would appear that

the laboratory is reciprocally advantageous to

the several establishments with which it is

in immediate contact. Indeed, with this, as

with all other departments of research

founded by the institution, the only fears to

be seriously entertained are those due to in-

creasing capacity for usefulness and scientific

progress, since such capacity tends quite prop-

erly to grow faster than the institution's in-

come warrants.

The completion of adjacent buildings and

streets has permitted bringing the grounds

of the laboratory into harmony with its phys-

ical surroundings. Improvements have been

made in the laboratory itself and several addi-

tions to equipment have been installed. These

latter include new respiration apparatus for

studies of metabolism in muscular work of

naen and of small animals, a reconstruction of

an earlier form of bed calorimeter, and addi-

tional apparatus for photo-electric registra-

tion of physiological action in subjects under

observation, whether near by or at a distance.

As indicated in previous reports, the labora-

tory and its work are subjects of interna-

tional as well as national interest and many
cooperative efforts are arising therefrom.

Thus, Dr. Hans Murschhauser, of the Kind-

erklinik in Diisseldorf, and Dr. Carl Tiger-

stedt, of Helsingfors, have each spent several

months at the laboratory during the year as

research associates; while M. Lucien Bull, as-

sistant director of ^he Institut Marey, in

Paris, spent several weeks at the laboratory

studying its apparatus and methods. The re-

searches in progress by the laboratory staii

are briefly summarized by the director under

twenty different heads in his annual report,

to which reference must be made for personal

and technical details. Abstracts are given also

in his report of tlie publications issued dur-

ing the year or now in press. Of these, at-

tention may be called particularly to " The

Gaseous Metabolism of Infants with Special

Eeference to its Eolation to Pulse-rate and

Muscular Activity," by Francis G. Benedict

and Fritz B. Talbot (Publication No. 201)

and to " A Study of Prolonged Fasting," by

Francis G. Benedict (in press as Publication

No. 203).

DEPARTMENT OF TERRESTRIAL MAGNETISM

The extensive operations of the department

of terrestrial magnetism on the oceans and

in foreign countries have been adequately

supplemented during the year by the new de-

partmental laboratory, whose completion and

occupation took place nearly simultaneously

with the beginning of the second decade of the

department's existence. This laboratory and

its site provide greatly enlarged facilities for

research as well as unsurpassed quarters for

the resident departmental staff. This site

(of 7.4 acres) is well protected on all sides

from possible objectionable elements, while

the laboratory is an exceptionally well-lighted,

fire-proof building with 44 rooms and many
specially designed adjuncts. Attention may
be invited particularly to the relatively low
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cost (22 cents per cubic foot) of this building,

and to tbe reasons why it, like the geophysical

laboratory and the nutrition laboratory, has

been economically built. These reasons are

found mainly in deliberate preparation of pre-

liminary programs, in carefully drawn plans

and specifications by competent architects, and

in responsible superintendence of construction.

Near the end of the preceding fiscal year the

non-magnetic ship Garnegie returned to New
York City, where she underwent such exten-

sive repairs as are always required by wooden

vessels after long cruises in tropical waters.

After refitting, she left New York, June 8,

1914, for a cruise in the North Atlantic. In

this, the third of her expeditions, she traversed

about 10,600 miles, making a first stop at

Hammerfest, Norway, July 3, reaching the

high latitude 79° 52' off the northwest coast of

Spitzbergen, touching at Reykjavik, Iceland,

August 24, and returning to the base station

at Greenport, Long Island, October 9, and to

Brooklyn, New York, October 21. During this

cruise the Carnegie was in command of Mr.

J. P. Ault. She is now refitting for a longer

cruise during 1915-1916, in southern latitudes

(50° to 75°), where magnetic observations re-

quire supplementing.

An attempt at an ocean expedition into

Hudson Bay was made under the charge of

Mr. W. J. Peters during the past summer,

but on account of unusual obstacles from ice

this proved only partly successful. Entrance

into the bay with the auxiliary schooner,

George B. duett, chartered for this purpose

from the Grenfell Association, was blocked

until September 2, leaving less than a month's

time available for surveys.

Determinations of magnetic elements on

land have « been continued in six parts of

Africa, in as many states of South America,

and in Australia, bringing the surveys of all

these continental areas to a well-advanced

Attention may be called to an interesting

summary given by the director in his cur-

rent report of work accomplished by the de-

partment during the past decade, as well as to

accounts of the investigations now in progress

under the department at its laboratory, of the

operations on land and sea, and of the depart-

mental publications of the year. Of these

latter. Volume II. of the " Eesearches of the

Department of Terrestrial Magnetism," under

the sub-title " Land Magnetic Observations,

1911 to 1913, and Reports on Special Re-

searches," by L. A. Bauer and J. A. Fleming,

is now in press.

THE SOLAR OBSERVATORY

With the end of the current year the Mount
Wilson Solar Observatory, like most other de-

partments of the institution, will have com-

pleted a first decade of its history. Quite

appropriately, this establishment was founded

at an epoch of maximum sun-spots, and a

marked increase in solar activity during the

past year furnishes similarly auspicious con-

ditions for entrance into a second decade of

research. But much more auspicious condi-

tions are found in the extensive experience

and in the effective equipment acquired along

with the capital progress attained during this

first decade. The most sanguine astronomer

would have hesitated at the earlier epoch to

predict that these latter conditions could be

realized at the present epoch. Herein also is

found a signal illustration of the superior

effectiveness of establishments primarily de-

signed for and exclusively devoted to research

as compared with establishments in which

research is a matter of secondary interest.

The work of the observatory for the year

is much too extensive to permit of adequate

summary here. But this is unnecessary, since

the director's report, in addition to detailed

accounts of observations, investigations and

construction, gives a condensed abstract of

the salient results arrived at. These results

are briefly and clearly stated in 59 paragraphs.

They refer to correspondingly numerous meas-

urements, calculations and inductions made in

studies of the sun and other stellar bodies

whose characteristic properties are now stimu-

lating extraordinary advances in cosmic

physics.

Progress in construction of the 100-inch tele-

scope has been made as rapidly as could be
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expected in so formidable an undertaking. The
delicate optical task of shaping the 100-inch

mirror has been brought successfully by Mr.

Ritchey to the stage of sphericity which pre-

cedes the final state of parabolization. The
difficulties due to distortion of the mass of

the disk, referred to in previous reports, have

been overcome and other obstacles due to tem-

perature inequalities in the optical room are

likewise yielding to appropriate precautions.

In the meantime the foundations for this tele-

scope have been completed and the mounting

and dome are expected to be ready for erec-

tion during the coming year. Several smaller

parts and accessories for this instrument, re-

quiring special exactness, are under construc-

tion at the shops of the observatory in Pasa-

dena. Many additions and improvements in

the apparatus already installed at the obser-

vatory have been made. The 60-foot tower

telescope particularly, which was originally

cheaply constructed in order to test the pos-

sible advantages of such a departure from
earlier forms of telescopes, has been put in a

state of efficiency comparable with that of the

150-foot tower telescope, leaving the latter free

for the uses to which it is specially devoted.

In these general improvements much atten-

tion has been given to rendering the plant on

Mount Wilson more nearly fire-proof. The

mountain road has been repaired, widened and

strengthened in many parts in anticipation of

the heavy traffic essential to transportation of

the 100-inch telescope to its destination.

WORK OF RESEARCH ASSOCIATES AND

OOLLABOEATORS

The variety and extent of the work carried

on by research associates and collaborators has

led to the widely spread but erroneous notion

that the institution has entered, or is able to

enter, all possible fields of investigation, and

that an expert can be supplied offhand for

immediate consideration of any question which

the world may submit. But while such com-

prehensive capacity is obviously unattainable

by finite means, or by any single establish-

ment, the scope and ramifications of this work

are such as to defy adequate condensation and

exposition within the limits of an administra-

tive report. To understand this branch of the

institution's activities one must at least read

the titles of the reports and the publications

which appear in the current year book and

know something of the contributing authors

and their environments. Summarily it may
be stated that more than a hundred individ-

uals have been engaged in these activities dur-

ing the past year and that their work embraces

a range of about thirty different subjects of

research. Although attempts to draw lines of

distinction between adjacent fields of advanc-

ing knowledge are alike futile and inimical

to progress, it may be of interest to note with

respect to these subjects that if they be classi-

fied under the two categories of descriptive

sciences and mathematico-physical sciences,

respectively, they will be found to be about

evenly divided. It may be noted also that in

this work the so-called " humanities " repre-

sent no small share, since researches have

been promoted during the past year in Roman
archeology, in Central American archeology,

in Roman paleography, in history, in law, in

linguistics and in several branches of litera-

ture. But in all this latter work the object has

been not to fix, nor to accept, categories, nor

to determine "shares," but to produce results

of permanent value.

Referring to the individual reports and to

the bibliographic lists in the current year book

for accounts of the investigations and of the

publications of the year in this highly diversi-

fied branch of the institution's work, it must
suffice here to cite a few salient facts indica-

tive of progress. Thus, Dr. Van Deman, in

her stiidies of Roman archeology, has devel-

oped criteria for determining epochs and pe-

riods in the evolution of Roman construction,

and hence in the evolution of Roman history.

In the allied field of Roman paleography Dr.

Loew has published, through the Clarendon

Press, Oxford, a volume of researches under

the title, " The Beneventan Script ; A History

of the South Italian Minuscule." The exten-

sive researches in embryology carried on under

the direction of Professor Mall, with the col-

laboration of a number of associates, have
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proved highly productive, as shown by the

publications issued and in press. Similarly,

attention may be called to the fruitful studies

of Dr. Osborne and Professor Mendel, which

promise to throw important light on the intri-

cate physico-chemical processes of animal nu-

trition and growth. The older sciences of

chemistry and physics have made not less im-

portant progress through the contributions of

a dozen associates and many more collabo-

rators. A very noteworthy advance has been

secured in meteorology by Professor Bjerknes

through the international adoption of his

methods and units for expressing meteorolog-

ical data. Beginning with this calendar year

and continuing up to the onset of the Euro-

pean war, the United States Weather Bureau
issued daily weather maps of the whole

northern hemisphere in conformity with these

new methods and units, greatly to the advan-

tage of theoretical and applied meteorology.

The comprehensive and always highly sug-

gestive expositions in geology and in cosmog-

ony for which Professor Chamberlin has long

been distinguished have stimulated his col-

leagues, Professors Michelson, Gale and

Moulton, to the production of a capital con-

tribution to geophysics in an ingenious and

conclusive proof that the rigidity of the earth

is about the same as that of steel. And
finally, in illustration of the ease of passage

from one field to another in this complex

miscellany of independent researches, there

may be cited the concordances of the earlier

poet Horace and the later poet Spenser, now
in press as numbers 202 and 189, respectively,

of the institution's series of publications.

FINANCIAL RECORDS

The following list shows the departments of

investigation to which the larger grants were

made by the trustees at their last annual

meeting and the amounts allotted from these

grants by the executive committee during the

year :

Department of Botanical Research $42,140

Department of Economics and Sociology. 5,000

Department of Experimental Evolution . . . 63,479

Geophysical Laboratory 85,500

Department of Historical Research 31,100

Department of Marine Biology 19,150

Department of Meridian Astrometry .... 25,180

Nutrition Laboratory 45,798

Division of Publications (office expenses). 10,000

Solar Observatory 220,892

Department of Terrestrial Magnetism .... 157,406

Researches in Embryology 26,900

Total $732,545

THJE BVBEAU OF MINES

In his annual report to the secretary of the

interior Director Joseph A. Holmes, of the

United States Bureau of Mines, states that

excellent progi-ess has been made during the

past fiscal year in the investigations of the

explosibility of coal dust at the experimental

mine near Bruceton, Pa. These investiga-

tions included a careful examination into the

inflammability of coal dust collected from
hundreds of mines in different coal fields and

a systematic study of the possibility of coal-

mine explosions starting from the improi>er

use of explosives or the use of improper ex-

plosives, or from electric sparks, miners'

.lamps, mine fires, or other agencies.

Probably the most important feature of the

year's work was the development of four types

of explosion-stopping devices in which rock

dust is used, as follows : Box barriers, con-

centrated barriers, ventilating-door barriers

and ventilation-stopping barriers. The bar-

riers were tested in strong and weak explo-

sions and were effective in preventing propa-

gation of flame beyond them. After being

placed in a mine they are easily inspected and

require little attention. Demonstrations before

mining men led to inquiries from a number

of companies, with a view to the erection of

the devices in mines. The results of the tests

at the experimental mines have shown the

value of watering.

Four great explosions occurred during the

year, as follows: One in the Stag Canyon
mine, at Dawson, N. Mex., October 22, 1913,

resulting in the death of 263 men; one at

Acton, Ala., November 18, 1913, in which 24

men were killed ; one at the Vulcan mine. New
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Castle, Colo., December 16, 1913, in which 3Y

men were killed; and one at Eccles, W. Va.,

April 28, 1914, in which 181 lives were lost.

The general ventilation in most of the mines

involved in explosions was good, but the defect

in certain mines was in permitting the local

accumulation of gas through not bratticing up
to the face of gaseous entries or working places.

One of the great disasters was probably caused

by the use of dynamite for blasting, and by

disobedience in firing a shot or shots when
miners were in the mine, in spite of the fact

that an outside shot-firing system had been

installed.

Other lesser disasters occurred during the

year. Many shot firers lost their lives in the

Pittsburg, Kans., district, and in Oklahoma,

Indiana and Iowa. Although the system of

employing shot firers to fire the shots when-

all others are out of the mine lessens the num-

ber of deaths, yet in many districts the meth-

ods of shot firing employed are still so ex-

tremely hazardous that only the most reckless

men are willing to act as shot firers. In any

mine in which this system is used there seems

to be no good reason why shot firing from

vwthout the mine by electrical means should

not be employed, at least if permissible explo-

sives are not used.

Director Holmes strongly urges the pur-

chase by the government of the grounds on

which the experimental mine is situated. He
declares that the Bureau of Mines should own

these grounds, now merely leased, in order to

safeguard the large expenditure already made

in developing the mine thereon and equipping

it with expensive appliances.

Looking to the future, the director observes

that, despite the progress made in ascertain-

ing the nature of mine explosions and in de-

vising methods of prevention, they still con-

tinue to occur, and it is to be feared that com-

plete prevention will be difficult, owing to the

inherent difficulty of eliminating errors of ob-

servation, judgment, or understanding from

among miners or mine officials. Thus, one of

the shocking disasters of the past year was

brought about because of one man's willing-

ness to risk the sacrifice of not only his ovra.

life, but the lives of many others in order to

gain a few tons of coal. It is difficult to meet
such a case, and yet with the progress that is

being made in the methods of preventing or

limiting explosions, it is certain that hereafter

in a well-protected mine properly cared for

there will be much less danger of a widespread

explosion.

THE UNIVEESITT OF CINCINNATI BUREAU
OF CITY TESTS

The Bureau of City Tests aids the city in

two ways. It helps the government to pur-

chase the best materials, by examining the

dealers' samples, and, by making further tests

from time to time, enables it to receive sup-

plies of good quality throughout the year.

Cincinnati is one of the first large cities to

purchase coal under competitive bidding in

accordance with well-drawn specifications.

AU its purchases are made on the British

thermal unit basis. In submitting bids, deal-

ers guarantee a certain number of heat units

per pound, and a certain percentage of ash.

The cost per heat unit in the various bids is

then calculated and the contracts awarded.

All moisture in excess of the amount normally

present is deducted from the tonnage delivered.

The result of this new system has been the re-

ceiving of a good uniform grade of coal.

The bureau tested the 450 or more carloads

of cement used, during the year, for various

city improvements. In spite of the fact that

only standard brands which have proved de-

pendable are used, 11 carloads of cement of

poor quality were rejected. The steel em-
ployed to reinforce concrete work is tested

physically, and of this but one questionable

sample was received.

By testing fire hose, the city saved $11,000

on the contract of 1912, and about the same
amount on that of 1914. The bureau anal-

yzes samples without any knowledge of the

bidders' prices, and contracts are let on a
quality basis to the lowest bidder whose prod-

uct conforms to the standard undervsrriters'

specifications. The satisfactory performance
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of the liose under heavy duty has shown the

value of these examinations.

In the ease of lubricating oils, also, the con-

tracts are let to the lowest bidder whose oil

conforms to the specifications of the bureau.

At one time, 26 samples of oil were rejected,

and it was necessary to advertise for new bids.

The second set of samples were practically all

up to the requirements.

The 1,164 samples examined during the past

year can not all be mentioned, but here are a

few that were rejected as inferior: paint, with

over 20 per cent, gasoline; sand, dirty, not

well graded, and unsuitable ; anti-freezing com-

pound, guaranteed free from calcium chloride,

yet found on analysis to be composed entirely

of calcium chloride and water; marble cleaner,

high in price, and consisting entirely of wash-

ing soda; woolen blankets, supposed to con-

tain not more than 15 per cent, of cotton,

yet shown on analysis to have 30 per cent.;

and sulphuric acid, containing such a high

percentage of iron that it would have ruined

the expensive storage batteries of the fire alarm

telegraph system.

The services of the bureau are, for the most

part, accepted in a cooperative spirit by dealers

and manufacturers. Its reports are frequently

the first analyses the dealers have seen of

their products, and they have shown much in-

terest in the results and have tried to meet the

specifications. The work of the bureau has

increased 80 per cent, since last year. The
city departments are rapidly taking advantage

of the laboratory, and the coming year will un-

doubtedly show a big increase in the variety,

as well as in the volume, of the work sub-

mitted.

THE BETIMEMJENT OF CBABLES EOMTON
PECK

The regents of the University of the State

of New York on the retirement of Charles H.

Peck from the position of New York State

botanist have adopted the following minute:

The service rendered to the state by Charles

Horton Peek, D.Sc, who has just retired from his

position as state botanist, has been extraordinary

in its fidelity, assiduity and productiveness. Dr.

Peek entered the staff of the State Museum as bot-

anist in 1867, and from that date to the present,

his service has been continuous—a period of 48

years. In 1883 the position of state botanist was

created and he has been its only incumbent.

The nearly half century of his scientific activity

became an epoch in the science of botany in Amer-

ica, by virtue of the extensive contributions which

he made, not alone to the knowledge of the flora

of New York but specially through his almost

pioneer investigations among the fungi. His re-

searches in this field vastly increased the sum of

knowledge and established an orderly and rational

classification so that his published papers, issued

in the reports of the state museum, are indispen-

sable to any student of these forms of life. The

number of species discovered and described by him

are counted by thousands and the additions made

through his efforts to the state herbarium are so

extensive that this collection of plants is to-day

among the largest on the continent and of great

scientific worth. By common consent of his col-

leagues Dr. Peck has long been recognized as the

ultimate authority In mycology—the field of his

special labors.

In view of these services whose value to the

state can not be briefly estimated or readily ex-

pressed, the regents take this occasion to record,

with their regret that the exactions of time have

impelled him to retire from the service of the uni-

versity and the state, their congratulations to Dr.

Peck upon a life well rounded and a work well

done, with their assurance of continued interest

and deep regard for his welfare during the years

that may remain.

SCIENTIFIC NOTES AND NEWS
The annual meeting of the Wesleyan Uni-

versity Club of New York City, on January

28, was in honor of the fiftieth anniversary

of the graduation of Dr. William North Eice,

professor of geology.

Dr. Egbert H. Eichards, professor emeri-

tus in the Massachusetts Institute of Tech-

nology, has been awarded the gold medal of

the Mining and Metallurgical Society of

America in recognition of his services in the

advancement of the art of ore dressing.

Professor Isaiah Bowman, now in charge

of geography at Yale University, will at the

end of the current academic year on about
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July 1 remove to New York and join the staff

of- tlie American Geographical Society as di-

rector of the society's work and librarian.

The geographers of the country generally will

doubtless be glad to hear that this society,

whose activities are constantly widening, have

been able to enlist the services of Professor

Bowman in the promotion of its future work.

Professor Charles P. Berkey, of the de-

partment of geology, Columbia University,

has been appointed as an expert to select,

classify and preserve borings taken from the

sites of buildings in all parts of New York
City, and to prepare geologic maps of the city.

The appointment comes from the board of

estimate.

The secretary of the Smithsonian Institu-

tion, with the approval of the secretary of

agriculture, has appointed Dr. Charles H. T.

Townsend to the honorary position of cus-

todian of Muscoid diptera, in the United

States National Museum.

W. L. Distant has resigned the editorship

of the Zoologist.

Dr. Viktor Bohmeet, formerly professor of

political economy and statistics at Dresden,

has celebrated the sixtieth aniversary of his

doctorate.

Dr. Julius Bernstein, formerly professor

of physiology at Halle, has celebrated his

seventy-fifth birthday.

The council of the Geological Society, Lon-

don, has this year made the following awards

of medals and funds: Wollaston medal. Pro-

fessor T. W. Edgeworth David, C.M.G.,

P.R.S.; Murchison medal, Professor W. W.
Watts, F.E.S.; Lyell medal, Professor E. J.

Garwood, F.E.S.; Bigsby medal, Mr. H. H.

Hayden; Prestwich medal. Professor Emile

Cartailhac (Toulouse) ; Wollaston Eund, Mr.

C. B. Wedd; Murchison Eund, Mr. D. C.

Evans; Lyell Eund, Mr. John Parkinson and

Dr. L. Moysey; Barlow-Jameson Eund, Mr.

J. G. Hamling.

The council of the New York Academy of

Medicine for 1915 is composed of the follow-

ing members : Dr. Walter B. James, presi-

dent; Dr. L. Emmet Holt, Dr. S. S.

GoldWater and Dr. Ed^ward D. Eisher, vice-

presidents; Dr. Charles E. Adams, recording

secretary; Dr. D. Bryson Delavan, correspond-

ing secretary; Dr. Eeginald H. Sayre, treas-

urer; Dr. A. Alexander Smith, Dr. Charles L.

Dana, Dr. John H. Huddleston, Dr. W. Gil-

man Thompson and Dr. Wisner E. Townend,
trustees; Dr. Eloyd M. Crandall, chairman of

the Committee on Admissions; Dr. Thomas
L. Stedman, chairman of the Committee on
Library; Dr. Eobert H. Halsey, assistant sec-

retary; Dr. A. B. Judson, statistical secretary;

Dr. Charles Mallory Williams, executive li-

brarian.

A COMMITTEE on tbe Biological Station, of

the University of Michigan, has been ap-

pointed, consisting of Professor Gleason, di-

rector of the biological station, chairman;

Professor Eeighard, head of the department

of zoology; Professor Newcomb, head of the

department of botany; Professor Guthe and

Professor Kraus, deans of the graduate school,

and the summer school, to consider all ques-

tions of policy, budget, stafP, equipment, in-

struction and other matters pertaining to the

welfare of the station.

Professor Henry E. Crampton, of the de-

partment of zoology, Columbia University, is

spending a month in Porto Eico in the inter-

est of the natural history survey of that island

which is being conducted by the New York
Academy of Sciences.

The Pennsylvania chapter of the Society

of Sigma Xi met on January 13. Professor

Lightner Witmer, director of the university

psychological laboratory and clinic, presided.

Supper was served in Houston Hall. Mem-
bers of the psychological department later

gave a demonstration of experimental work

in psychology and Professor Witmer pre-

sented a paper on " Psychology as a Depart-

ment of Instruction."

Dr. Henry S. Drinker, president of Le-

high University and the American Forestry

Association, delivered an address at the Uni-

versity of Ulinois on January 18, on " The
Conservation of Our National Eesources."
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Dr. Felice Ferrero will lecture at New
York University on February 19 on " Galileo

and the Struggle between the Old Science and

the New."

An illustrated lecture was given on Jan-

uary 12, 1915, by Mr. "William Bowie, in-

spector of Geodetic Work, U. S. Coast and

Geodetic Survey, "Washington, D. C, before

the Engineering Club of Northwestern TJni-

versity, Evanston, 111. The subject of the

lecture was " Primary Triangulation and Pre-

cise Levelling."

Mr. J. C. Thorpe, formerly professor in the

engineering faculty of the University of Illi-

nois, gave recently there a series of four il-

lustrated lectures on the automobile.

Dr. Jagadis Chunder Bose, of Presidency

College, Calcutta, gave a popular lecture on

" Plant Autographs and their Eevelations

"

at the University of "Wisconsin on Friday,

January 22, 1915, under the joint auspices of

the Society of the Sigma Xi and the Science

Club of the University of "Wisconsin. A
smoker at the University Club in honor of

Dr. Bose followed the lecture.

The monument on Mount Mitchell, erected

twenty-six years ago in memory of Professor

Elisha Mitchell, for whom the mountain was

named, has been destroyed by dynamite. It

is not known who committed the act. Pro-

fessor Mitchell, a member of the faculty of

the University of North Carolina, established

the height of the peak as 6,711 feet. He
eventually lost his life while exploring the

mountain.

A memorial meeting in honor of Albert

Smith Bickmore was held in the American

Museum of Natural History on January 29,

when the program included addresses by

President Henry Fairfield Osborn, Mr. Joseph

H. Choate, Mr. Cleveland H. Dodge, Dr.

John M. Clarke and Mr. L. P. Gratacap.

Professor Bickmore was in large measure re-

sponsible for the founding of the American

Museum and was a leader in its educational

work.

At the recent annual public session of the

Aeademie de medecine, Paris, the famUy of

Pasteur presented to the academy a portrait

bust of Pasteur by Paul Dubois.

Dr. Cyrus Fogg Brackett, professor emeri-

tus of physics in Princeton University, died

on January 29, in his eighty-second year.

Dr. Benjamin Sharp, formerly correspond-

ing secretary of the Philadelphia Academy of

Natural Sciences and professor of invertebrate

zoology there and in the University of Penn-
sylvania, died on January 24, at Morehead,

N. C, aged fifty-six years.

Dr. Julius "Weeren, formerly professor of

metallurgy in the Berlin Technical School,

has died at the age of eighty-three years.

The death is also announced of Dr. Eudolf

Fischer, director of the Coburg Museum of

Natural History, and of Dr. Lothar von

Frankl-Hochwart, professor of pathology of

the nervous system at the University of

Vienna.

Among those reported killed in the war are:

Dr. Max Brandt, assistant in the Botanical

Museum at Berlin-Dahlem ; Dr. "Wilhelm

Schneider, assistant in the Agricultural Insti-

tute at Giessen; Dr. "Werner Hirschfeldt, as-

sistant in the Industrial Museum at Stuttgart,

and Dr. Karl Pfarr, professor of mathematics

and physics in the Vienna Industrial Academy.

In answer to the manifesto of the German
intellectuals, which is considered as unifying

German culture and German militarism. La
Societe Nationale d'Acclimatisation de France

has decided to remove from its list of members

all Germans and Austrians.

The board of trustees of the University of

Illinois has given the sum of five hundred

dollars to the fund inaugurated for the pur-

pose of erecting a laboratory at Bothamsted

in commemoration of the centenary of the

birth of Lawes in 1814 and of Gilbert in 181Y.

The will of Alexander A. McKay, of Chi-

cago, bequeaths $100,000 to the Art Institute

for the maintenance and enlargement of the

Munger collection of paintings, $100,000 to the

Home for Destitute Crippled Children and

$100,000 to the Mary Thomson Hospital for

women and children.
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At tlie exercises held in the Engineering

Societies Building, New York, on January 27,

in connection witli the inauguration of the

Engineering Foundation, it was announced

that the initial gift had heen made by Mr.

Ambrose Swasey, past-president of the Amer-
ican Society of Mechanical Engineers, who
gave $200,000 for " the advanceinent of the

engineering arts and sciences in all their

branches to the greatest good of the engineer-

ing profession and for the benefit of mankind."

Addresses were made by Mr. Gano Dunn,
president of the United Engineering Society;

by Dr. Henry S. Pritchett, president of the

Carnegie Foundation for the Advancement of

Teaching; by Dr. Robert W. Hunt, past-presi-

dent of the American Institute of Mining
Engineers, and by Dr. Alexander 0. Humph-
reys, past-president of the American Society of

Mechanical Engineers and president of the

Stevens Institute of Technology. The admin-

istration of the fund will be intrusted to the

Engineering Foundation Board, elected by the

trustees of the United Engineering Society

and composed of eleven members, nine from
the American Society of Civil Engineers, the

American Institute of Mining Engineers, the

American Society of Mechanical Engineers

and the American Institute of Electrical Engi-

neers, and two members chosen at large.

A JOINT meeting of Section G (botany) of

the American Association for the Advance-

ment of Science with the Botanical Society of

America and the American Phytopathological

Society was held in Philadelphia at 2 p.m.,

December 29, 1914. Vice-president 6. P.

Clinton presided. The following officers were

elected. For member of the sectional com-

mittee for five years, C. S. Gager; for one year,

A. D. Selby; for member of the council, L. E.

Jones; for member of the general committee,

W. L. Bray. The sectional committee recom-

mended, and the association elected, W. A.

Setchell as vice-president. The following

papers were read:

Address of the retiring vice-president, "The
Eeonomie Trend in Botany," by H. C. Cowles.

'
' Foliar Evidence in Eegard to the Ancestry and

Early Climatic Environment of the Angiosperms"

(illustrated by lantern slides), by E. W. Sinnott
and I. W. Bailey.

"Physiological Eccentricities of the Blueberry
Plant" (illustrated by lantern slides), by F. V.
Ooville.

"Plant Autographs" (illustrated by lantern

slides and experiments), by J. C. Bose.

The twenty-seventh annual meeting of the

American Association of Economic Entomol-
ogists was held at the University of Pennsyl-
vania, December 27 to 31, 1914. The address

of the president. Dr. H. T. Femald, was de-

livered at the first session and the program was
crowded with over forty papers, all of which
were of special interest to economic workers.

The section of Apiary Inspectors met at 8 p.m.

on December 27 and the Section of Horticul-

tural Inspection held its sessions at 8 p.m.

on December 28 and 10 a.m. on December 29.

Many papers of interest were presented at these

sessions and discussions as to methods and
the present status of inspection work followed.

A draft of a uniform state law covering nursery

and orchard inspection was favorably con-

sidered. The next annual meeting will be

held at Columbus, Ohio, in connection with
the annual meeting of the American Associa-

tion for the Advancement of Science and the

executive committee was directed to call a spe-

cial meeting at San Francisco during the

summer. The officers for 1915 were elected

as follows : President, Professor Glenn W. Her-
rick, Ithaca, IST. T. ; First Vice-president, Pro-

fessor E. A. Cooley, Bozeman, Mont.; Second
Vice-president, Professor W. E. Eumsey,
Morgantown, W. Va. ; Third Vice-president,

Dr. E. F. Phillips, Washington, D. C; Secre-

tary, A. F. Burgess, Melrose Highlands, Mass.

Professor J. G. Sanders, Madison, Wis., is

secretary of the Section of Horticultural In-

spection and Mr. N. E. Shaw, Columbus, Ohio,

secretary of the Section on Apiary Inspection.

A full report of the meeting will be published

in the Journal of Economic Entomology.

A COLLECTION of Cretaceous fossils has been

purchased by the department of geology and

invertebrate paleontology of the American
Museum of Natural History from Dr. A.

Schrammen, of Hildesheim, Germany. It con-
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sists of eleven hundred species of invertebrates

represented by four thousand specimens which

were collected from some fifty localities and

fourteen geological horizons in the upper and

lower Cretaceous beds of northwest Germany.

The phyla and sub-phyla represented are the

foraminifera, spongia, hydrozoa, anthozoa,

eehinoidea, annelida, brachiopoda, gastropoda,

pelecypoda and cephalopoda. Among the

pelecypoda and cephalopoda are to be found

the type specimens of Wolleman in his work

on the Cretaceous of Misburg and ISTettlingen.

The most valuable portion of the collection is

the large number of types of siliceous sponges

from the Mucronaten and Quadraten Senonian

strata.

The free lecture course of the Ottawa Field

Naturalists' Club opened on November 23, with

exhibits and addresses by members, in the

Normal School Assembly Hall. The remainder

of the program is as follows:

December 8.—"The New Zealand Peripatus

—

the most Ancient and Wonderful of Living Ani-

mals," by Professor E. E. Prince, Dominion com-

missioner of fisheries, Ottawa.

January 12.— '
' The Eoyal Botanic Gardens,

Kew, " by Professor E. B. Thomson, Botanical

Laboratory, University of Toronto.

January 26.—'
' The Indians of the West Coast, '

'

by Dr. Edward Sapir, department of anthropol-

ogy, Geological Survey, Ottawa.

February 9.—"Fossils," by Mr. L. D. Burling,

Geological Survey, Ottawa.

February 23.—"Milk," by Mr. J. H. Grisdale,

Director Experimental Farm, Ottawa.

March 9.—"Some Interesting Canadian Birds,"

by Dr. M. Y. Williams, Geological Survey, Ottawa.

March 23.—Annual meeting and presidential ad-

dress :

'
' The Habits of Insects in Relation to

their Control," by Mr. Arthur Gibson, entomolog-

ical branch. Department of Agriculture, Ottawa.

The first four meetings are at the Normal
School and the last four in cooperation with

the Carnegie Library in its Assembly Hall.

Mr. Henry S. Wellcome, founder of the

Wellcome Bureau of Scientific Research, in

London, has announced that the bureau will

provide the sum of £2,000 to be distributed in

the form of prizes for the best plans and de-

signs of a body for, and improvements in, field

motor-ambulances. The competing designs>

which may be from citizens of any nation,

must be received by the commission not later

than June 30. Details may be obtained from
the secretary of the Ambulance Construction

Commission, 10 Henrietta Street, Cavendish

Square, London, W.

The Journal of the American Medical Asso-

ciation states that the New York state hospital

commission which is charged with the super-

vision and control of the state hospitals for the

insane is planning a campaign of prevention.

During the past year 6,061 patients were re-

ceived at the state hospitals, of whom about

one quarter owed their breakdown to causes

largely under their control. The plans of the

commission comprise a series of short illus-

trated talks on mental hygiene to be delivered

in difl^erent parts of the state, showing to the

public the economic burden imposed on the

state through insanity; the causes and pre-

vention of insanity, and the problems of faulty

heredity and environment. The plan also in-

cludes the giving of assistance to individuals in

the form of advice as to how to obtain proper

medical treatment and advice as to the mainte-

nance of mental hygiene. The teaching and

pathological branch of the service will be

under the direction of Dr. August Hoch, New
York City. The lectures will be given under

the direction of the commission, with the ap-

proval of Health Commissioner Biggs.

The spreading of rabies by infected coyotes

among cattle grazing in the national forests

has assumed a grave aspect, according to a

report received by the forest service from the

district forester in charge of the forests in

Washington and Oregon. Numerous town-

ships in eastern Oregon, it is reported, have

ordered that all dogs be muzzled, lest those

that have been bitten by rabid coyotes develop

hydrophobia and attack human beings or

domestic animals. Efforts are being made by

the state authorities of Oregon to stop the

spread of hydrophobia by this means and

officers of the forest service are cooperating in

attempts to kill off the coyotes. In one county

alone a loss of three hundred head of cattle is

charged to rabid coyotes.
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UNIVEESITT AND EDUCATIONAL NEWS

T-HE sum of $40,000 has been given by Mr.

Andrew Carnegie to Allegheny College for a

chemical laboratory to replace the one recently

destroyed by fire.

Mr. Patten, who has already given $500,-

000 to the medical school of ISTorthwestern

University, has now added $2Y,000 for scholar-

ships.

Professor C. H. Peabody, head of the de-

partment of naval architecture at the Massa-

chusetts Institute of Technology, has been

notified by the Aero Club of America of the

establishment of an award in the form of a

medal for the students at the institute. The
medal is to be termed the " Aeronautical Engi-

neers' Medal " and is for award annually for

merit to a student in the graduate course in

aeronautical engineering.

At the University of Chicago Dr. Frank

Christian Becht has been appointed assistant

professor in the department of physiology, his

particular field of work being pharmacology.

Professor Becht, who is a graduate of the

University of Chicago, was for two years as-

sistant professor of physiology in the Uni-

versity of Illinois and later assistant pro-

fessor of pharmacology in the Northwestern

University Medical School.

In the medical department of the Univer-

sity of Oregon Dr. J. M. ConnoUy has resigned

as professor of physiological chemistry and

Dr. H. D. Haskins, of Western Eeserve Uni-

versity, Cleveland, has been elected his suc-

cessor. Dr. B. L. Arms has resigned as pro-

fessor of bacteriology to accept a position in

the University of Texas and Dr. W. H. Nor-

ton, of Johns Hopkins Medical School, has

been appointed to the vacant position.

Two professors from Louvain University

—

MM. Charles Jean de Valee Poussin and Leon

Dupriez—^have been invited by Harvard Uni-

versity to deliver lectures in the second sem-

ester. The former will lecture on mathematics,

the latter will give the Godkin lectures on
" Proportional Eepresentation in Belgium

"

and two courses.

DISCUSSION AND COBBESPONDENCE

THE FUNDAMENTAL EQUATION OF MECHANICS

In his recent review of Maurer's " Technical

Mechanics," ^ Professor L. M. Hoskins has

discussed at some length the question whether

P= ina or F/F'= a/a' is the better form in

which to introduce the " fundamental equa-

tion of mechanics." As Professor Hoskins'

defense of the equation F= ma is the clearest

I have seen, and as I am still one of those who

prefer the equation F/F' == a/a', I should like

to state here the advantages which this latter

equation seems to me to possess.

In the first place, the qualitative notion of

force, and the use of the spring talance as an

instrument for the quantitative measurement

of forces, may safely be assumed to be familiar

to any one beginning the study of mechanics.^

The first serious problem, then, which con-

fronts the teacher of dynamics is the problem

of making the student ujiderstand the effect

which a force produces when it acts on a

material particle. This effect is, of course,

the acceleration of the particle in the direc-

tion of the force, the exact quantitative rela-

tion being most simply stated as follows

:

If a given particle is acted on at two differ-

ent times hy two forces F and F', and if a

1 Science, December 4, 1914.

2 The question of the unit of force, which oc-

cupies so large a place at the very beginning of

the subject in the ordinary treatment, need not be

dwelt upon at this stage. To the beginner, a

unit force is quite properly any force which brings

the pointer of a standard spring balance to the

point marked "1" on the scale, whether the in-

strument reads pounds, or dynes, or grams; just

as a degree of temperature is, to the beginner,

simply the distance between two divisions of the

scale of a standard thermometer, whether that

scale reads Fahrenheit, E6aumur or Centigrade.

The conversion factors connecting the various

degrees of temperature should indeed be stated;

but the question of ultimate standards, being

chiefly a question for the technician, need not be

raised at this point. For further details, see the

writer's " Eecommendations Concerning the Units

of Force, '
' in the Bulletin of the Society for the

Promotion of Engineering Education, June, 1913,

the most important of which have already been

adopted by the U. S. Bureau of Standards.
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and a' are the corresponding accelerations,

then F/F'= a/a! ; that is, the accelerations

are proportional to the forces.

When once this simple principle is thor-

oughly grasped, the student finds himself

immediately in a i>ositon to attack any of the

elementary problems in the dynamics of a

particle (in one dimension). For, by this

principle, the effect of any force on a given

particle can at once be computed if the effect

of any one force on that particle is known.

In other words the dynamical properties of any

given particle of matter are completely deter-

mined hy a single physical experiment on thai

particle, and the result of such an experiment

must be known or assumed with regard to

every particle which enters into the discussion

of a dynamical problem.^ It is the chief ad-

vantage of the equation F/F'= a/a' that by

its use the student is led, by the shortest pos-

sible route, into direct and vital contact with

this central fact of dynamics—^namely, that

different bodies require different amounts of

force to give them any specified acceleration.

The whole further development of the science

is essentially a matter of working out details,

and introducing convenient terminology for

such derived quantities as mass, momentum,
kinetic energy, work, power, etc.

What then is the objection to the use of this

equation ?

Professor Hoskins expresses his objection

as follows:

An equation which results from comparing the

effects of different forces upon the same tody

can not, of course, be regarded as a complete ex-

pression of the fundamental law of motion; it is

equally important to compare the effects of forces

acting upon any different todies. This of neces-

sity brings in the body constant which most physi-

cists call mass.

In reply to this objection I would say, in

the first place, that the question whether a

given equation can be regarded as a " eom-

3 The '
' standard weight " of a particle is the

force required to give the particle the "standard

acceleration," 32.1740 feet per second per second;

the standard weight of a composite body is defined

as the sum of the standard weights of the particles

of which it is composed.

plete expression of the fundamental law of

motion " depends simply on whether all the

theorems of dynamics can be deduced from

this equation, and not on how the equation

itself happens to have been derived. In the

second place, I quite agree that in order to

handle dynamical problems successfully we
must indeed be able to discuss the "effect of

different forces on different bodies " ; that is,

we must be able to determine the inertia, or

mass, of each particle under consideration.

But so also must we be able to discuss the

momentum and kinetic energy of the differ-

ent bodies; but that is no reason why a letter

denoting mass, or momentum, or kinetic

energy, should appear explicitly in the funda-

mental equation. From the point of view of

scientific economy, the fewer letters that equa-

tion contains, the better. The mass concept,

like the concept of momentum or kinetic

energy, is a derived concept, both historically

and practically, and it seems to me a merit of

the plan here advocated that on this plan the

derivative character of all these quantities is

explicitly apparent in the mathematical devel-

opment of the equations.

So much for what may be called the force

method of beginning mechanics.

A second method of developing the whole

subject might be to adopt mass instead of force

as the fundamental concept—as has been done,

for example, by Mach and by Boltzmann. This

method seems to me, however, open to three

serious objections.

First, the instrument commonly taken as

the fundamental means of measuring mass

—

namely, the beam-balance—is essentially a grav-

itational instrument, depending for its opera-

tion on the (established or assumed) equality

of the gravitational fields of force at the two

ends of the beam; whereas the instrument for

measuring forces, at least in a readily ideal-

ized form, is a universal instrument, not in

any way dependent on locality. For example,

if a man should be placed, in imagination, at

the " point of zero gravity " between the earth

and the moon, it is not at all obvious how he

would proceed to measure a given mass with

a beam-balance; whereas, if he had a spring
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balance, in the form, for example, of a grip-

testing macliine, lie could measure the strength

of the muscles of his hand, or the attraction

between two bodies, just as well under those

circumstances as if he were on the surface of

the earth.

Secondly, if we are dealing with only a por-

tion of the physical universe (as is always the

case in practical problems), we must either

introduce " forces " to account for the action

of the residual portion, or else resort to very

artificial conventions in regard to " imaginary

masses." (It should be noted that the " mass-

acceleration " of a body can not conveniently

be taken as a substitute for an external force

acting upon that body; for the mass-accelera-

tion of the body, like its momentum or kinetic

energy, is a quantity inherent in the body.)

Thirdly, the approach to statics, in which

the concept of mass plays no part whatever, is

peculiarly awkward by this route; whereas if

force is taken as the fundamental concept, the

problems of statics may readily he taken up
either before or after the detailed study of

dynamics.

While therefore it is logically possible to

choose either mass alone or force alone as the

fundamental concept, the latter choice seems

practically preferable.

Either the force method or the mass method,

I say, is logically defensible; but the method
which starts with the equation F= ma is

neither the force method nor the mass method.

My chief objection to this hybrid equation

F= ma is precisely this uncertain wavering

between the force concept and the mass con-

cept as the fundamental notion of the science.

This wavering is, I believe, the main source of

the very real difficulties which the student ex-

periences in regard to " units "—difficulties

which are not necessarily functions of the

laziness or immaturity of the student, but

which are felt more keenly by those of a

scientific and critical turn of mind than by

those of a merely practical bent. I quite agree

with Professor Hoskins that any student of

dynamics ought to have sufficient intelligence

to grasp the idea of a systematic system of

units, that is, a system in which certain units

are taken as fundamental, and all others are

derived; but I do think that the student has

a right to expect that the quantities which
appear in the so-called fundamental equation

shall be the same as the quantities which are

taken as fundamental in the system of units.

This is not the case with the equation F= ma.

The trouble with this equation is not that it

contains mass, but that it contains both force

and mass, while not both of these quantities

are regarded as fundamental in the subsequent

treatment.

The use of the equation F/F'= a/a' seems

to me, therefore, not merely a matter of prac-

tical convenience, but also a distinct advance

in scientific precision of thought.

Edward V. Huntington
Harvard University

geologic history of lake lahontan ^

In reference to the summary concerning the

probable history of Lake Lahontan by J. C.

Jones, contained in Science, December 4, 1914,

while I am. much interested in Professor

Jones's conclusions concerning the origin of

the tufa, I feel that his statements regarding

the interpretation of the age of Lake Lahontan

need some important qualifications, and that

his conclusions as to the probable accumula-

tion of salines in Lahontan waters are not at

all the necessary deductions from the evidence

that he has cited.

Professor Jones's estimates on the age of

Lake Lahontan and the quantity of salines

that might have been deposited by the evapora-

tion of its waters fail to take into account

some very important considerations. The as-

sumption that because Pyramid Lake may be

and probably is a remnant of Lake Lahontan,

which has never been dried up completely,

therefore its salines are an index of the age

of the whole larger lake seems to me errone-

ous. A conception of a closer interpretatioa

may perhaps be obtained in the following way.

No one doubts that Lake Lahontan formerly

rose to a height of approximately 500 feet

above present Pyramid Lake and that its

1 Published by permission of the Director of the

United States Geological Survey.
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waters have since largely disappeared through

diminishing water supply. The water supply

that maintained the larger lake, as that which

maintains the smaller lakes of the present

day, came principally from a few major

streams draining from the higher Sierra. Of

these Truckee, Carson and Walker rivers were

with little doubt, the dominating factors. The

following is an outline map showing the gen-

eral relation of these drainage systems.

Outline Map Showing Truekee-Pyramid Drainage

System and its Former Northward Extension.

Approximate equilibrium was maintained in

the larger Lake Lahontan through the balance

of evaporation and inflow. Evaporation varies

directly with the surface area of the water

body. Inflow is supposed to have been grad-

ually decreasing as the lake level was falling.

When, however, the waters fell to the level of

any divide which would separate the basin into

two or more distinct parts, the equilibrium

that had been maintained for the lake body as

a whole would' hardly be continued in exactly

proportionate relations in the two separated

parts. Each part must have then established

a new relation of separate inflow and evapora-

tion ratio, and it is almost a certainty that an

overflow would for a time be established from

one side toward the other over the intermediate

divide.

Such an overflow may have occurred over the

Fernley divide from the Truckee Basin into the

Carson Basin. The evidence of channels there

is not very clear. At lower elevation, how-

ever, such an overflow did occur from the

Pyramid Basin into the Smoke Creek and pos-

sibly beyond. The channel of this overflow is

indisputably clear, broad and well defined. Its

bottom is only YO feet above the present water

level of Pyramid Lake. The surface of the

Smoke Creek desert to the north is below the

water level of Pyramid Lake to-day. The

Smoke Creek and the more northern deserts

have no present perennial water supply. Al-

though subject to floods from winter storms,

they are essentially dry basins. The waters

that fiUed these basins during the higher La-

hontan stages came, with little doubt, prin-

cipally from the Truckee River. The chief

water supply of these broad evaporation areas

came, therefore, through the more restricted

basin of Pyramid Lake and flowed by way of

a narrow pass at the north end of Pyramid

Lake. As a late stage in the lake history, the

waters of Lahontan lowered beyond the 70-foot

level above present Pyramid Lake level, and a

distinct overflow drainage was set up out of

Pyramid toward the north. During all this

time that concentration of Lahontan waters

was going on, the lake in Pyramid Basin was

being freshened by overflow. Only when the

flow of Truckee River had diminished to such

an extent that it no longer exceeded evapora-

tion within the restricted basin of Pyramid

(including Winnemucca as in all previous

references) did concentration, within the

Pyramid Lake waters proper, begin. Estimates

of age based on this concentration may indi-



February 5, 1915] SCIENCE 211

Gate therefore sometliirLg as to the age of this

latest and perhaps shortest stage of Lahontan

history, but they can hardly represent any-

thing more. Tufa deposits above the Pyramid
outlet level have no simple relation to the

quantity of salines now retained in Pyramid
waters, nor can any simple deduction be rea-

soned therefrom. If Pyramid Lake waters are

comparatively fresh, that is more likely to be

the result of freshening by overflow than of

freshening by desiccation. However, desicca-

tion of Lahontan waters and perhaps of con-

centrated saline solutions may have taken place

in the dry basins to the north. Large quan-

tities of salines were accumulated in an anal-

ogous system below the Owens River, and,

owing to natural relations there, they have not

since been covered up. There is a good chance

that similar deposits may have been formed in

some concentration sink of the Lahontan

Basin, which have since been buried in playa

muds.

HoYT S. Gale
Washington, D. C.

botany in the agricultural colleges

Dr. E. B. Copeland's article in Science for

September 18, 1914, entitled " Botany in the

Agricultural College," opens up for discussion

a many-sided problem of high pedagogical

importance to agriculture. While we may
agree to the definition " that the raising of

crops is essentially nothing more or less than

applied botany," it is a pitiful commentary

that what we know of the raising of crops has

in the main been gained without the help of the

botanist. Indeed, one of our best-known Amer-
ican botanists contends that problems of crop

production may safely be left wholly to the

argonomist and horticulturist.

The chemist infinitely more than the botan-

ist has interested himself in the great problem

of securing a larger crop return from the

soil. Indeed one must give high credit to the

chemists for the insistent efforts they have

made to bring their science into affiliation

with all other sciences and with practical indus-

tries. We. have to-day almost endless sub-

divisions of chemistry, such as biological chem-

istry, agricultural chemistry, engineering

chemistry, physiological chemistry, bacterio-

logical chemistry, etc. There is hardly a line

of human endeavor to which the chemist has

not striven to apply his knowledge in a prac-

tical way. Much of the so-called agricul-

tural chemistry is more properly plant physiol-

ogy, but chemists have occupied the field with

scarcely a protest from botanists. In striking

contrast to the chemist, botanists have shrunk

from what should be the major application of

their science; namely, that of crop production.

A marked exception is plant pathology along

which line the best contributions of botanists

to agriculture have been made. In very recent

years the study of genetics as applied to agri-

cultural crops also promises to produce much
of high economic value. It is true that there

are numerous texts purporting to treat of agri-

cultural botany, but they are mostly of a char-

acter creditable to neither agriculture nor

botany. The best texts that relate to agri-

cultural botany or at least to crop production

have been written not by botanists but by

chemists.

Perhaps no one really questions that the

study of the factors that go to make crop pro-

duction is the province of plant ecology and

of plant physiology, including genetics, but

one may search the whole literature of these

subjects without finding a single paper devoted

to the relation of any one environmental factor

to quantity and quality of yield, the very thing

with which crop production is concerned.

Botanists seem scarcely to have realized that

yield is a measurable result of the same sort as

the rate of growth, or the amount of water

transpired, or of carbon assimilated.

Our actual knowledge of the relation of

factors both external and internal to yield is

very largely the work of non-botanists. In-

deed, excepting for the work of chemists it is

still largely confined to the facts gathered by

actual experience in the growing of crops, most

of it antedating the development of modem
science.

Since the advent of modern science six great

discoveries or lines of advance have contributed

to greater crop production or at least to a
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clearer understanding of the factors involved.

These are as follows:

The Gaseous Food of Plants.—Knowledge

of these centers about the discovery of carbon

dioxide assimilation (photosynthesis) and

oxygen respiration, the main points of which

were cleared up by Ingen-House (1YY9-1Y96)

and Senebier (1782-1800). Saussure (1804)

first proved that plants combine water with

carbon dioxide in carbon assimilation.

The Minerai Food of Plants.—Saussure

(1804) recognized clearly the necessity of the

ash constituents of plants and that these were

derived from the soil. The conception, how-

ever, was much older, dating back at least to

Palissy in 1563. These ideas, however, met

with little acceptance until after 1840, when

the writings of Liebig and the experiments

of Boussingault, Salm-Harstmar and others

cleared up all the important points before

1860. Liebig must be considered as the great

dynamic force that impressed the importance

of this knowledge on agriculture. While some

of Liebig's ideas were erroneous, his writings

profoundly afl^ected agriculture and his gen-

eral ideas of the importance of mineral fertil-

izers dominated scientific agriculture until the

beginning of the present century and still

exercise a potent influence. The fertilizer

experiments conducted by Lawes and Gilbert

at Eothamsted still remain the most extensive

of their kind, and their results have contrib-

uted much to support Liebig's theory.

The Organic Food of Plants {Nitrogen').—
Liebig believed that all ordinary plants ob-

tained their nitrogen directly from the am-

monia in the air, but Boussingault (1851-5)

proved that various plants would not thrive in

a soil containing all essential elements but

nitrogen, but grew normally if nitrates were

added.

While the fact had been known long previ-

ously that ammonia became changed into

nitrates in soil, Schlosing and Muntz (187Y)

first proved that it was due to microorganisms,

which were finally isolated by Winogradsky in

1890.

Hellriegel (1888) demonstrated that legumes

are able to utilize atmospheric nitrogen through

the agency of bacteria in the root nodules. It

was previously known that these plants could

obtain more nitrogen than was present in the

soil.

Plant Breeding.—^Three other discoveries

have led to great improvement in our crop

plants themselves. These are: (1) The proof

of the sexuality of plants by Camerarius

1691^; (2) the hybridization of plants by

Kolreuter, ITeO-lYVO
; (3) the discovery of the

laws of hybridization, Mendel, 1865.

Improvement in Mechanical Appliances.—
The development of improved machinery for

the tillage of the soil, the sowing of the seed,

and the harvesting of the crop has had a pro-

found influence both in increasing the amount
and decreasing the cost of production. The

invention and improvement of agricultural

machinery has been the work of a long list of

inventors.

Control of Insects and Diseases.—The im-

portant methods for the direct control of in-

sects and plant diseases center about the dis-

covery of Bordeaux mixture by Millardet in

1885; of the use of Paris green for biting in-

sects beginning about 1868 ; the value of kero-

sene emulsion for sucking insects about 1877;

and the development of fumigation with hydro-

cyanic-acid gas, 1886-1888.

Indirect methods of control have been greatly

advanced by the investigations of both ento-

mologists and plant pathologists.

Of these six lines of advance three are due

almost wholly to chemists, one to mechanics,

one wholly to botanists, and one partly to

botanists and partly to entomologists. It may
be argued that the chemists' contributions are

really plant physiology, but this does not alter

the fact that the work was done by chemists

and that further research into the food of

plants, at least of crop plants, is still largely-

directed by chemists and not by plant physiol-

ogists.

At the 1914 session of the Graduate School

of Agriculture held at the University of Mis-

souri an incidental discussion led to a general

expression of opinion regarding the training

of American agronomists. There was com-

plete agreement that the botanical side of their

training is wholly inadequate. Indeed with.
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the exception of plant pathology it is exceed-

ingly difficult to find graduates in hotany

whose training has given them either a taste or

a qualification for the innumerable problems

surrounding crop production. Almost none

take the U. S. Civil Service examinations, the

result being that the positions are mostly filled

by graduates in agronomy with but meager

botanical training.

The result of this condition of affairs is

detrimental to the advance both of botany and

of agronomy. The young botanist is neither

trained nor encouraged to look upon the prob-

lems of crop production as the legitimate and

greatest field for his future activities. Con-

versely, agronomy sniffers because far too few

botanists lend their aid to the study of plants

under cultivation.

The charge has sometimes been made that

botanists purposely avoid grappling with the

enormously difficult physiological and ecolog-

ical problems that every agronomist and horti-

culturist encounters. I do not believe that

American botanists have ever consciously taken

this attitude, but they have been willing to

leave the work largely to chemists and others

of very limited botanical training. In short,

they have not asserted their rights to this

field of plant phenomena nor proven them by

actual accomplishment.

Botany has progressed greatly in America in

the past twenty years, in spite of the fact that

it has woefully neglected its greatest applica-

tion; namely, crop production.

It is diiEcult to disagree with Dr. Copeland's

proposition " that the best scientific founda-

tion for plant industry is a knowledge of plant

physiology," except to add that equally neces-

sary is a knowledge of the adaptations of each

plant, which is ecology. The fact remains,

however, that plant industry or crop produc-

tion far antedates botanical science, and most

of its progress has been purely empirical; that

even yet our knowledge of the physiology and

ecology of any one crop plant is woefully

incomplete.

I would go still further than Dr. Copeland,

however, and assert that the whole field of

plant culture or crop production is one of plant

ecology and plant physiology. Until this is

recognized by botanists progress in crop pro-

duction will continue to be largely the work of

non-botanists. C. V. Piper

U. S. Department of Agriculture

IN REGARD TO THE POISONING OF TREES BY

POTASSIC CYANIDE

In Science of October 9, 1914, was pub-

lished a short letter telling of a successful at-

tempt at poisoning the cottony cushion scale

by inserting cyanide of potassium in a hole

bored in the trunk of the tree. I have since

received a number of letters asking for further

information regarding my " process," and tell-

ing me of numerous cases where trees have

been killed by poisoning the sap with some-

thing beside potassioi cyanide. I would ac-

cordingly like to take this opportunity of

stating that I am not experimenting in either

entomology or horticulture; that I have no

process, and that I gave in my letter to Sci-

ence a plain statement of the method and re-

sults of my experiment. I did this in the

hope that it might serve as a suggestion to

others who are working in the same field.

I was told by several of my colleagues who

are working in biological subjects that any

poison fatal to insects would kill a tree before

I put the cyanide in the trees, and I have

read in a recent number of Science of the de-

structive effects of putting potassic cyanide

and something else under the bark of fruit

trees. I have accordingly chopped down the

peach tree referred to in my former letter and

have examined both the wood and the bark

around the hole in which the cyanide was in-

serted. In both the wood and the bark there

was a discoloration around the hole extending

less than one eighth of an inch. Outside of

this ring I could notice no change in either.

I am not positive that as great an effect would

not have been produced if the hole had been

left empty. One proof that the bark was not

seriously poisoned about the hole was seen in

the fact that it had begun to grow over the

opening. This is also true in the case of the

broom and the orange tree referred to in the

previous letter. The peach tree was cut down
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ten months after the cyanide had been put
into it. Fernando Sanfoed

QUOTATIONS

THE ORGANIZATION OF SCIENCE

Just before the beginning of the war much
fruitful discussion was going on in the

colunms of Nature, the Morning Post and
Science Progress on the subject of the en-

couragement of science; and those who are

interested in the theme should read Dr. E. S.

Woodward's address on the needs of research,

delivered on the occasion of the dedication of

the Marine Biological Laboratory, Woods
Hole, Massachusetts (Science, August 14,

1914).

Dr. Woodward begins by exposing some of

the popular fallacies regarding research—that

it " is akin to necromancy " ; and that " the

more remarkable results of research are pro-

duced not by the better balanced minds, but

by aberrant types of mind popularly desig-

nated by that word of ghostly, if not ghastly,

implications, namely ' genius.' " He has also

exposed the absurdity that research institu-

tions should busy themselves in soliciting sug-

gestions from the amateur public outside, that

is " in casting drag-nets in the wide world of

thought, or in dredging, as biologists would
say, with the expectation that out of the vast

slimy miscellanies thus collected there will be

found by the aid of a corps of patient exam-
iners some precious sediments of truth." He
thinks that " important advances in knowledge

are far more likely to issue from the expert

than from the inexpert in research."

Dr. Woodward traverses the idea " that re-

search is a harmless and a fruitless diversion

in the business of education " ; and gives some
figures as to the comparative expenditure of

the United States on education and research

respectively.

The number of higher, or degree-giving, estab-

lishments in the United States is now upwards of

six hundred; the aggregate annual income of these

is upwards of one hundred millions of dollars; and

the number of officials connected with them is up-

wards of thirty thousand. On the other hand, the

number of independent research organizations in

the United States is less than half a dozen; their

aggregate annual income is less than two million

dollars; and the number of officials primarily con-

nected with them is less than five hundred.

Something very like this holds also in

Britain, and indeed throughout the world.

Men can not be made to understand, even with

the astonishing results which investigation has

placed before us, the supreme importance of

such effort. They still conceive that it is more
important to teach boys how to do things than

actually to get the things done.

The war now raging will at least demon-

strate one thing to humanity—that in war, at

least, the scientific attitude, the careful inves-

tigation of details, the preliminary prepara-

tion, and the well-thought-out procedure bring

success, where the absence of these leads only

to disaster. So also in everything. After all,

the necessity for research is the most evident

of all propositions. But the question (which

I hope will receive still more careful attention

when the war is over) is. What can the state

do to make the machinery of investigation the

most efficient possible? The mere citing of

popular misconceptions is not enough; we need

to have specific programs. The October num-
ber of Science Progress contains one such

program, which I hope will receive the atten-

tion of men of science. Whether all the items

are accepted or not remains to be seen; but

until the discussion is earnestly undertaken,

we can scarcely hope that the state will give

more help than it has done hitherto. Dr.

Woodward puts his finger upon a weak point

in men of science as a body. " We are," he

says, " as a class of too recent monastic descent

to fit comfortably in our present social envi-

ronment." That is just it. We are not strong

enough in making our demands heard; and,

in my opinion, this is not a virtue, but a

neglect of duty.—Sir Ronald Ross in Nature.

SCIENTIFIC BOOKS
Fauna Iberica. Mamiferos. By Akgel Ca-

brera. Published by the Museo Nacional de

Ciencias Naturales, Madrid, September 25,

1914. 8vo. Pp. xviii -|- 446 ; 143 figures in

the text and 22 colored plates.
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This work is tlie first thoroughly accurate

and complete catalogue of the mammals of the

Iberian peninsula and the Balearic Islands

which has been published. It properly in-

cludes the marine mammalia of the surround-

ing seas, which, as the author justly remarks,

" are as much entitled to be regarded as form-

ing a part of the mammalian fauna of the

region as the marine birds and birds of pas-

sage are entitled to be reckoned as belonging

to its avifauna."

The author also includes under the Primates

an account of the ape of Gibraltar, Macaca
sylvanus (Linne), stating with excellent logic,

that, whether these animals were originally

introduced from Africa, as contended by some,

or whether existing as survivors of their race,

which once was widely spread over Europe,

as is testified by paleontological evidence, they

have been from time immemorial domiciled

upon the Eock of Gibraltar, and are therefore

truly a part of the peninsular fauna.

The appearance of Mr. Gerrit S. Miller's

" Catalogue of the Mammals of Western

Europe," recently published by the trustees of

the British Museum, occurred when the work
we are reviewing was about half-written, but

as Miller's book is in English, and only gives

the terrestrial species found in Spain, in many
cases simply citing them as occurring on the

peninsula, the writer has not felt himself

deterred by the more extensive Catalogue of

his learned American friend from issuing the

present work..

Investigation of the pages of this book shows

that there are one hundred and twenty-two

species or subspecies of mammalia, which occur

in the feral state on the peninsula. They are

distribiited as follows:

Species and
Orders Genera Subspecies

Inseotivora 7 17

Chiroptera 9 21

Carnivora 14 24

Primates 1 1

Eodentia 11 35

Artiodaetyla 6 12

Cetaeea 11 12

Total 59 122

From the foregoing it is plain that the

peninsula possesses a relatively extensive mam-
malian fauna. The area of Spain, Portugal

and the Balearic Islands somewhat exceeds the

area of New England, the Middle States,

Maryland and Virginia combined. The num-
ber of species of mammals occurring in the

Iberian region indicates almost as rich a fauna

as that occurring in the northeastern portion

of the United States. One reason for the

relative richness of the mammalian fauna of

the peninsula is found in the extremely

diversified character of its surface, in which

there is the greatest variety of climates, rang-

ing from that of the alpine summits of the

Pyrenees and Sierras to the hot subtropical

valleys of the south and east. Another factor

is the probable survival in portions of this

region of species elsewhere extinct in Europe

and allied to those of north Africa. The

genera Macaca, Oenetta and Mungos may, it

is true, be due to immigration from, north

Africa, but are regarded by Trouessart and

others as probably representing survivals from

a Tertiary fauna, which elsewhere in Europe

has become extinct.

A very interesting feature of the Iberian

fauna is the fact that through long isolation

many forms have become subspecifically

differentiated. The ibex and the chamois of

Spain are distinctly different from those of

Switzerland and the Alps of Italy, and anal-

ogous differences in pelage, and even in form,

are revealed in other genera. This fact is

interestingly set forth in the pages of the work

before us.

For Spanish readers and for those in other

lands who desire to acquaint themselves with

the mammalian fauna of Spain and Portugal

this book is especially to be commended.

Written in a singularly lucid and agreeable

style, embodying the results of the very latest

studies, and beautifully illustrated by the

author himself, who is not only a learned zool-

ogist, but a most skilful artist and draughts-

man, the work leaves a most charming impres-

sion upon the mind of the student. It is in

its way a model, and signalizes the great ad-
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vance along tlie lines of scientific investiga-

tion which is being made in Spain under the

wise and intelligent guidance of its enlightened

sovereign. There was a time, not so long

ago, when we did not look to Spain for ad-

vanced information along purely scientific

lines; but that day has passed, and there has

arisen in her institutions of learning a gen-

eration of young men trained in the most
modern methods of observation and research,

who are destined to give this noble people as

high a standing in the realms of science as

has been achieved by the students of other

lands. Among the young men who are work-
ing successfully in this direction none stands

higher than the indefatigable and talented

author of the work before us.

W. J. Holland
Carnegie Museum,
December 28, 1914

The Modern High School: Its Administration
and Extension. Edited by Charles Hughes
Johnston, Ph.D. (Harvard), Professor of

Secondary Education in the University of

Illinois. New York: Charles Scribner's

Sons, 1914. Pp. xviii + 847.

The present work is a companion volume to
" High School Education " which appeared

two years ago under the editorship of Professor

Johnston. The earlier book deals with the

evaluation and organization of high-school

studies; the present with the social adminis-

tration of the high school. A third volume is

announced which will treat the problem of

supervision, especially that of class teaching.

In the volume under review, the editor has

sought to make the cooperative plan of treat-

ment yield a well-organized body of material

bearing upon the chief problems of high-school

administration. He frankly takes the position

that the primary purpose of the high school is

utilitarian and social: in a democracy like

ours, high-school education is a necessity and
not a luxury. Even the secondary functions,

such as the cultural, esthetic, moral and reli-

gious, must be worked over in the light of

modern social needs and social ideals. The
conscious purpose of the editor, therefore, has

been threefold: first, to establish more firmly

the idea that the aim of the high school is

social ; second, to determine the relation of the

high school to the other educational agencies

of a democracy; and, third, to show, largely

through the interpretation of concrete ex-

amples, how the work of students might be so

administered that it would have the maximum
socializing effect upon them. The thirty

chapters are written by twenty-eight different

authors, representing the various groups of

specialists interested in high-school problems.

Part I. deals with " The Institutional Eela-

tionships of the High School." A chapter

here is devoted to each of the following topics

:

the high school as a social enterprise ; the legal

status of the high school ; business efficiency in

high-school administration; the relation of

the high school to the elementary school, to

the college, and to the industrial life of the

community. The contributors of these chap-

ters are Dr. Snedden and Mr. Kingsley of the

Massachusetts State Board of Education;

Mr. Hanger, superintendent of schools, Eoss-

ville, Kansas; Mr. Josselyn, associate pro-

fessor of school administration. University of

Kansas; and Dr. Carlton, professor of eco-

nomics and history, Albion College. In the

discussion of the second and third topics, the

need of expert service in both state and local

school administration is forcibly brought out.

Mr. Josselyn's treatment of the articulation

of the high school to the elementary school is

based upon the idea that waste must be elim-

inated in the lower grades and that the

upper grade work must be differentiated so as

to integrate with the different lines of work
now being offered in the high school. His

charts upon the latter point are suggestive.

Mr. Kingsley's discussion of the relation be-

tween high school and college contains one

interesting suggestion; namely, that the high

school ought to help the students select their

colleges or universities and then guide their

election of studies to this end. Perhaps the

most difficult relationship of all, that of the

high school to the industrial life of the com-

munity, receives but twenty of the two hun-

dred and eight pages in this part. However,
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the long chapter on continuation work later

in tlie book supplements this and might have

been included here.

Part II., entitled " The More Intimate

Specialized Relationships of High School

Work," has to do with the socialization of the

curriculum, class-room management and study,

and with the bringing of the home and com-

munity into more vital relationship. The
authors of these chapters are Dr. Scott and

Miss Williams, of the Boston Normal School;

Mr. Hall-Quest, assistant in education. Uni-

versity of Illinois; Mr. Wiener, principal of

Central Commercial and Manual Training

High School, Newark, New Jersey; Mary V.

Grice, founder of Home and School League,

Philadelphia; and Mr. dinger, principal

Westminster HaU, Lawrence, Kansas. These

chapters are rich in illustrative material.

The chapter by Miss Williams describing the

way she transformed her class in physiology

into an active social group for the investi-

gation of vital questions in community hy-

giene should be read by every high-school

teacher. In Mr. Hall-Quest's article on the

direction of study, all the chief schemes of

" supervised study " are reviewed. The
chapter by Mary V. Grice on the " Home and
School Association " is exceptionally strong

because of its pointed and practical sugges-

tions.

Part III. takes up the "Deiinite Internal

Expressions of the Social Nature and Social-

izing Function of the High School." The
topics treated are the internal government
of the school, the improvement of teachers in

service, the guidance of the social activities of

the high school, athletics, debating, school

paper and fraternities. The social point of

view is consistently followed in all the dis-

cussions. A large number of different means
of dealing with these activities now in opera-

tion are described. The chapter on " High-

School Journalism " is well worth careful

reading by any one on the advisory board of a

school paper.

Part IV. brings together a group of " Addi-

tional Socializing Functions of the Modern
High School." The following are the topics

with authors: The High School as a Social

Center, by Dr. Perry, of the Eussell Sage
Foundation; Continuation Work, by Dr.
Davis, University of Michigan; High-School
Library, by Florence Hopkins, librarian Cen-
tral High School, Detroit; Vocational Guid-
ance, by Meyer Bloomfield, director of Boston
Vocation Bureau; Avoeational Guidance, by
Dr. Euediger, of George Washington Uni-
versity; Cooperation in the Teaching of

English, by Professor Hosic, of Chicago
Normal; High-School Hygiene, by Dr. Eapeer,
New York Training School; The School as

an Art Center of the Community, by Ella

Bond Johnston, chairman art department,

General Federation of Women's Clubs; The
Moral Agencies afPeeting High-school Stu-
dents, by Mr. Hanna, state supervisor of High
Schools, Illinois; and The Eeligious Life of

the High School Student, by Professor Wilm,
of Wells College. For the average teacher

and principal, certain of these chapters are

especially helpful, since they contain vital

material on topics comparatively new. Nota-
ble in this respect are the treatments of the

high-school library, the high school as an art

center, avoeational guidance and cooperation

in the teaching of English.

In spite of the clear purpose in the editor's

mind, the cooperative method of treatment has

failed in one respect. Most of the contributors

lay the theoretical groundwork for their dis-

cussion; and while the material is good, the

reader still finds himself becoming very tired

of repetitions. If close readers alone were to

use the book, one hundred and fifty pages or

more might be eliminated without doing great

violence to the work. The part headings, too,

are somewhat artificial and strained and go

little way toward helping establish standard

captions under which to discuss school admin-

istration. Aside from these weaknesses, the

book contains the best body of assembled mate-

rial on high-school administration. Except-

ing a small number of the more general chap-

ters and a considerable number of introductory

paragraphs in others, the editor has realized

his purpose—" a survey of policies, examples

and suggestions of ways and means of making
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the strictly socializing worh of our actual

high schools more definite, more effective and

more nearly universal." The sixty-seven

pages of bibliography at the close of the book

deserve the highest praise. The titles are

carefully selected, well arranged, and in part

annotated. The editor has rendered a great

service to students of secondary education,

especially those offering courses in the subject.

Clayton C. Kohl

PLANT AUTOGBAPHS-^

The importance of investigations on physi-

ology of plants lies in the fact that it is only

by the study of the simpler phenomena of irri-

tability in the vegetal organisms that it is

possible to elucidate the more complex physio-

logical reactions in the animal. The difficulty

of investigation lies in the apparent immo-
bility of the plant. It is often impossible by
visual inspection to distinguish even betvceen

specimens, one of which is alive and the other

killed. Means have, therefore, to be discovered

by which the plant itself is made to reveal its

internal condition, and changes of that condi-

tion, by characteristic signals recorded by it.

These responsive reactions may manifest

themselves in change of form or in change of

electric conditions. In his investigations the

author has employed both methods of mechan-

ical and electric response.

In recording mechanical response great error

is introduced from friction of the VTriter

against the recording surface. This has been

overcome in the author's Resonant Recorder,

where the record consists of a series of inter-

mittent dots due to the vibration of the writ-

ing point. In this manner it is possible to

record time-intervals as short as a thousandth

part of a second. Moreover in order to elimi-

nate completely all personal equation, the

apparatus has been made perfectly automatic.

Thus the plant attached to the recording ap-

paratus is automatically excited by a stimulus

absolutely constant. In answer to this it

lAbstraet of a paper read before Section G of

the American Association for the Advancement of

Science at the Philadelphia meeting, by Professor

J. C. Bose.

makes its ovm responsive record, goes through

its period of recovery and embarks on the same
cycle over again without assistance at any
point from the observer.

Mimosa exhibits a remarkable periodic

variation of excitability; the response being

practically abolished in the early hours of the

morning, the sensibility is gradually increased

to a maximum by noon. The latent period of

the leaf is one six hundredth part of a second.

Crucial tests of the excitatory character of

transmitted impulse are afforded by physio-

logical blocks produced by the local applica-

tion of cold, of poison and electrotonic block.

These prove that the transmission of excita-

tion in Mimosa is a process fundamentally

similar to that occurring in the animal. The
effects of drugs on plants are remarkably

similar to the effects on animal tissues. The

characteristics of the rhythmic tissues in ani-

mals and plants are precisely similar. There

is hardly a single phenomenon of irritability

observed in the animal, which is not also to

be found in the plant.

SPECIAL ARTICLES

INHERITANCE IN THE HONEY BEE

More or less time has been devoted by the

writer, during the past four years, to a study

of inheritance in the honey bee, as a project

under the Adams Fund. Innumerable ob-

stacles to the progress of this investigation

have presented themselves, but sufficient data

have accumulated to justify the announcement

of a few interesting points.

The matings have been made, for the most

part, at an isolated mating station on the Gulf

Coast prairie, about forty miles northwest of

Houston, Texas. The location of the station

is almost ideal for this purpose, for there are

no trees or shrubs affording shelter for bees

and no bees occur except those purposely

taken to the mating station.

The matings thus far have been confined to

crosses between the Italian and Carniolan

races. As is well known, the pure bees of the

former race are distinctly yellow, while those

of the latter are more or less gray, but always,

when pure, devoid of yellow color. For the
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primary crosses stocks were selected Which

had been under observation for several genera-

tions without having shown any indication of

impurity.

Pure Italian queens mated to Oarniolan.

drones produce workers and queens which are

indistinguishable, so far as color is concerned,

from the parent Italian stock: that is, in the

Fi generation of this, the " primary," cross,

the yellow color is completely dominant. In

the reciprocal cross, in which Carniolan

queens are mated to Italian drones, the yellow

color is also dominant, but not as completely

so as in the primary cross : the Fj queens and

workers show nearly, but not quite, as much
yellow color as the parent Italian stock. The
significance of this in practical bee-breeding is

at once apparent. For years professional queen-

breeders have assumed that if an Italian

queen throws workers which show the typical

Italian coloring it is prima facie evidence that

she has been purely mated. From the above

results it is evident that such is not neces-

sarily the case, for such a queen might have

mated to either an Italian or Carniolan

drone (or even, presumably, to a black drone),

and in either case her workers would have

the typical Italian color. The purity of an

Italian queen's mating therefore can not be

determined by an examination of her workers.

Further reference to this is made below. The

production of yellow workers by a pure Carni-

olan queen, on the other hand, immediately

stamps her as having been impurely mated.

There is also excellent evidence as to the

inheritance of characteristics other than color.

For example, the marked proclivity of the

Camiolans to use wax instead of propolis for

sealing crevices, fastening frames together,

attaching hive-covers to frames, etc., comes

dominantly to the surface in the Fj genera-

tion of the primary cross. In the F^ genera-

tion of the reciprocal cross this trait is also

much more in evidence than in the pure

Italian race, though not as completely domi-

nant as in the case of the primary cross.

It seems to be a well-established law of he-

redity that an individual always produces

gametes of the same kind as those of which

it is itself composed. With this law the queen-
bee appears to comply without exception. As
the drone is produced parthenogeneticaUy he
is essentially a gamete and behaves as such in

inheritance, at least so far as the color factor

is concerned. Pure Italian queens mated to

Carniolan drones produce only Italian drones;

and Carniolan queens mated to Italian

drones produce only Carniolan drones. This

is strictly in accordance with the theory of

Dzierson. However, the daughters of Italian

queens which have mated to Carniolan drones

produce both Italian and Carniolan drones,

produce them in equal numbers, and do not

produce any other kind. The F^ queens of

the reciprocal cross likewise produce drones

of these twO' kinds and in equal numbers.

This is in accordance with the theoretical ex-

pectation under Mendelian law. If the con-

stitution of a pure Italian queen be represented

by II and of a pure Carniolan queen by CC,
the former will produce gametes I and I, and
the latter, gametes C and C, these being Ital-

ian and Carniolan drones, respectively. A
hybrid queen, however, has the constitution

IC and produces gametes I and C in equal

numbers, these of course materializing as

Italian and Carniolan drones. The practical

application of this is that the only test of an

Italian queen's mating is found in the color

of the drones produced by her daughters.

Another interesting consideration is that

the production of an Fj drone seems to be an

impossibility and this, in turn, makes the pro-

duction of a strict F„ generation look like an-

other impossibility. Beekeepers will at once

argue that drones intermediate in color occur

in nature, and such is the ease. However, drones

from purely mated queens are knovm to vary

widely in color and this may possibly explain

the occurrence of intermediate coloring. We
are still in ignorance regarding the causes of

this variation, and it is hoped that further

data from the mating-station will throw more
light on this as well as on other phases of this

interesting problem.

WiLMON ISTewell

College Station, Texas,

December 18, 1914
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TILLITE IN NEW HAMPSHIRE

In 1910 while spending the summer at Sugar

Hill, New Hampshire, I came across a forma-

tion which appeared to me to be tillite. The

Eev. S. S. Nickerson, of Sugar Hill, had a

glacial-boulder of conglomerate near his house

which looked as if made up of glacial pebbles.

Mr. Nickerson described an exposure of con-

glomerate which he had seen in Lyman, 12

miles west of Sugar HiU, several years before.

I visited this locality with Mr. ISTickerson.

The best outcrop found is about half a mile

north of Young's pond by the side of a little

schoolhouse, in the town of Lyman. I exam-

ined the formation and was immediately im-

pressed with its glacial appearance. There

was no stratification and the included rock

fragments of various kinds scattered through

an argillaceous matrix were of all sizes up to

6 feet in diameter. There were very few

rounded pebbles, most of the fragments being

angular and subangular. Here and there large

masses of slate, greatly contorted, were found.

One of them measured 6 feet long by 4 feet

wide on the two exposed dimensions. These

slate masses were so like the slate lumps found

by me in the Squantum tillite near Boston,^

that I could not avoid the conclusion that this

formation might be tillite also.

On account of the very great shearing and

distortion which these rocks have undergone

—much greater than the Squantum tillite has

been through—it will be impossible to hope

for any signs of striations. Even the concave

fractures so common on glaciated pebbles in

till, and in the Squantum tillite, have been

rendered unrecognizable. The general ap-

pearance of the rock and the distorted slate

fragments are the only criteria so far found

to determine the origin of this formation,

and the prospects are not very bright for find-

ing any very definite proof. To a glacial geol-

ogist, however, the appearance of the rock is

almost conclusively glacial.

The thickness of this till-like section can

not be less than 100 feet and is probably much

1 See Bulletin of the Museum of Comparative

Zoology, Vol. LVI., No. 2, "The Squantum TH-

lite,
'
' by Eobert "W. Sayles, pp. 148-155, 1914.

greater. The eastern contact rock is an argil-

laceous schist with a northeast and southwest

strike and a thickness of over 1,000 feet. On
the west the contact rock is conglomerate, with

water-worn pebbles and some signs of stratifi-

cation. The thickness of this conglomerate is

uncertain, probably several hundred feet.

A few days after the examination of this

section I found the " Geology of New Hamp-
shire," by Charles H. Hitchcock, in the small

library at Sugar Hill. On page 302, of Vol-

ume 2, the following description of this rock

is given:

'
' There is a curious conglomerate west of Bev. C.

Coming's, in North Lyman, lying adjacent to the

Lyman group, and supposed formerly to consti-

tute a part of it. It resembles a mass of common
drift, because the pebbles are so numerous and

miscellaneously arranged. They consist of both

the white and green schists, and dip south 52° east.

The pebbles are mostly of large size, one measur-

ing 2 feet long and 5 inches wide. On the top of

IMormon Hill, nearly two niiles east of this ex-

posure I found a very coarse conglomerate with

strike N. 58° E. lying on the northwest side of clay

slates dipping N. 47° W. It is probable that these

two exposures belong to the same formation which

runs athwart the Lyman group, and may possibly

join a very coarse supposed Helderberg conglom-

erate in Littleton to be described presently. '

'

These words were written long before the

word " tillite " had been introduced by Pro-

fessor Penck, and before the idea of rocks

with a glacial origin had entered the minds of

American geologists.

In the summer of 1911 I invited my friend,

Dr. F. H. Lahee, to investigate with me in

this region, for the purpose of finding out, if

possible, the age of the formation under dis-

cussion. He spent two summers making a

careful field study of all the formations. The

main results of his work, without a discussion

of the rock described in this paper, were pub-

lished by him in the American Journal of Sci-

ence, Vol. XXXVL, September, 1913, " Geol-

ogy of the New Fossiliferous Horizon and the

Underlying Eocks, in Littleton, New Hamp-
shire." The age of the supposed tillite is still

much in doubt, on account of faulting and

unconformity. Professor Lakee thinks the
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rock older tlian Permian. Hitchcock in

Ws first wfitings on this region called the for-

mation Huronian, but 30 years later referred

it to the Cambrian or Ordovician. In his later

opinion, however, he was not sure.^ Further

work will be necessary on this most difficult

locality to place all the formations in their

proper stratigrapMcal positions.

Egbert W. Sayles

Harvard University

TEE PHILAVELPSIA MEETING OF TEE
AMERICAN ANTHROPOLOGICAL

ASSOCIATION

The annual meeting of the American Anthropo-

logical Association was held at the University Mu-

seum, Philadelphia, December 28-31, 1914, in

affiliation with the American Folk-Lore Society

and Section H of the American Association for

the Advancement of Science. The attendance was

Satisfactory, and a rather extensive program

was presented. It was decided to hold a' special

session in San Francisco, August 2-7, and to em-

power Professor A. L. Kroeber, of the University

of California, to make all arrangements relating

to the meeting. A decision as to the place of the

next annual meeting was referred to the executive

committee. The secretary of the Committee on

Phonetics, Dr. E. Sapir, read the committee's re-

port in abstract, and the members were instructed

to publish the entire report in whatever form

seemed most appropriate.

The following officers for 1915 were elected by

acclamation

:

President: F. W. Hodge, Bureau of American
Ethnology.

Vice-president, 1915: Clark Wissler, American
Museum of Natural History.

Vice-president, 1916: A. L. Kroeber, University

of California.
Vice-president, 1917: George B. G-ordon, {Univer-

sity of Pennsylvania.
Vice-president, 1918: Berthold Laufer, Field

Museum, Chicago.
Secretary: George Grant MaeCurdy, Yale Uni-

versity.

Treasurer: B. T. B. Hyde, New York City.

Editor: Pliny E. Goddard, American Museum
of Natural History.

Associate Editors: J. E. Swanton, E. H. Lowie.
Executive Committee: A. M. Tozzer, B. Sapir,

W. J. Fewkes.

2 (1) Hitchcock, C. H., "Geology of New Hamp-
shire," Vol. 2, p. 50, 1877, and (2) "Geology of

Littleton, N. H.," reprint from the "History of

Littleton," pp. 11 and 29, 1905.

Council : F. W. Putnam, F. Boas, W. H. Holmes,
W. J. Fewkes, E. B. Dixon, F. W. Hodge, C. Wiss-
ler, A. L. Kroeber, G. B. Gordon, B. Laufer, G.
G. MaeCurdy, B. T. B. Hyde (ex-officio) ; A. E.
Jenks, S. A. Barrett, W. Hough, A. Hrdlieka, A.
M. Tozzer, F. G. Speck, A. A. Goldenweiser, E. A.
Hooton, A. V. Kidder, F. C. Cole (1915); Byron
Cummings, G. H. Pepper, W. C. Farabee, J. E.
Swanton, G. G. Heye, H. J. Spinden, T. T. Water-
man, C. M. Barbeau, W. D. Wallis, A. B. Lewis,
Stansbury Hagar (1916) ; W. C. Mills, H. Mont-
gomery, C. B. Moore, W. K. Moorehead, C. Pea-
body, C. C. Willoughby, T. Michelson, A. B.
Skinner, M. H. Saville (1917) ; A. C. Fletcher, C.

P. Bowditch, S. Culin, E. H. Lowie, C. H. Hawes,
E. Sapir, N. C. Nelson, H. Bing-ham, J. A. Mason,
G. A. Dorsey, E. W. GifEord (1918).

The sectional committee of Section H recom-

mended the names of twenty-eight members for

fellowship, and the council of the American As-

sociation for the Advancement of Science duly

elected them. The recommendation of the sec-

tional committee, that Professor George M. Strat-

ton, of the University of California, be elected

vice-president of the section for the ensuing year,

was likewise approved by the general committee.

Professor L. Witmer was elected a member of the

council; Dr. P. E. Goddard a member of the gen-

eral committee, and Professor F. Boas a member

of the sectional committee to serve five years.

The American Folk-Lore Society reelected Dr.

P. E. Goddard president and Professor C. Pea-

body secretary, and elected A. B. Skinner assist-

ant secretary.

The address of the retiring vice-president of

Section H, Professor Pillsbury, on '
' The Function

and Test of Definition and Method in Psychol-

ogy" will be published in Science; Dr. Goddard 's

presidential address before the Folk-Lore Society

on "The Eolation of Folk-Lore to Anthropology"

will appear in The Journal of American FolTc-

Lore.

A number of the papers presented dealt with

problems of general interest. Geheimrat Pro-

fessor Felix von Luschan, who appeared as a

guest of the Association, delivered a lecture on

" Convergency. " He dwelt on the importance of

this originally biological concept in the field of

anthropology, where both somatological and cul-

tural resemblances can often be ranged in this

category rather than under the caption of inde-

pendent development. Dr. A. B. Lewis, in his

paper on "Some Native Industries from New
Guinea," passed from a descriptive account to

significant remarks on the process of diffusion, as

indicated by Oceanian data. The distribution of

certain techniques in this area points not so much
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to either independent origin or wholesale borrow-

ing, but rather to stimulation of new specializa-

tion on the basis of the diffusion of general ideas.

The ever-vexing problem of historical unity or di-

versity of origin led to a clash of opinions in the

linguistic field. Dr. Sapir, in a paper on "The
Nadene Languages," sought to establish the ge-

netic connection of Tlingit, Haida and Athapas-

can. This led to a methodological discussion by

Drs. Boas and Goddard, who assumed a skeptical

attitude. A significant contribution to archeolog-

ical chronology was presented in Mr. N. C. Nel-

son's "Chronological Data on the Eio Grande

Pueblos." The data pointing to a difference in

age of the ruins concerned are to some extent of

an architectural nature, but the main line of evi-

dence consists of no less than four distinguishable

types of pottery in distinctly stratified refuse de-

posits. "The Knowledge of Primitive Man" was

dealt with by Dr. A. A. Goldenweiser. It is true,

he contended, that primitive man has developed

theories that seem to differentiate him sharply

from civilized humanity—a fact strongly urged

by L6vy-Bruhl. But it must not be forgotten that

in addition primitive man possesses a far from

inappreciable body of technical, astronomical, bio-

logical knowledge that forms the foundation of

our own sciences and should become the object of

more systematic study by ethnologists. In

another paper Dr. Goldenweiser suggested a defi-

nite "Sociological Terminology in Ethnology,"

of restricted range. Professor Boas called atten-

tion to the fact that a definite nomenclature tends

to hide real problems, while specific misgivings as

to some of the speaker's suggestions were voiced

by Drs. Sapir and Lowie. In a lecture on "Ex-

ogamy and the Classificatory System" Dr. E. H.

Lowie adduced North American evidence corrobo-

rative of Rivers 's theory that the so-called classifi-

catory system, or rather the merging of collateral

and lineal lines of descent, is a function of exo-

gamy.

The following additional papers were presented:

James R. Nies, "Anthropological Evidence con-

tained in some Cuneiform Signs"; Charles Pea-

body, "Notes on Prehistoric Palestine and

Syria '

'
; Byron Cummings, '

' Kivas of the Cliff

Dwellers in the San Juan Drainage"; George G.

Heye and George H. Pepper, '
' The Exploration of

a Delaware Burial Place near Montague, N. J.";

Stansbury Hagar, "The Maya Day Sign, Manik";

E. B. Dixon, "Statistics Relating to the Vitality

and Fecundity of the American Indian Obtained

by the Last Census"; A. B. Lewis, "Prepared

Human Heads from New Guinea"; A. M. Tozzer,

"The Excavation of a Pre-Aztec Site in the Val-

ley of Mexico"; id., "The Work of the Interna-

tional School of Archeology and Ethnology in

Mexico for 1913-1914"; Hiram Bingham,

"Types of Maehu Picchu Pottery"; id., "Prob-

lematical Stone Objects found at Machu Picchu";

id., "Results of Investigations Concerning the

History of Maehu Picchu"; Marshall H. Saville,

'
' Preliminary Account of Areheological Researches

along the Pacific Coast of Colombia"; Adela

Breton, "Some Pages from the Memorial de

Tepetlaostoc and the Painted Map from Metlal-

toyuca in the British Museum"; F. Boas, "Dem-
onstration of a Map showing the Dialects of the

Salish Languages"; George Hempl, "The Origin

of European Alphabetic Writing"; H. J. Spinden,
'

' Nahua Influence in Salvador and Costa Rica '

'

;

Stith Thompson, "European Tales Among the

North American Indians"; Phillips Barry, "The
Magic Boat"; 0. H. Hawes, "Dartmouth

College Ethnological Collection"; F. G. Speck,

"The Eastern Algonkin Wabanaki Confederacy";

F. W. Waugh, "iSome Comparative Notes on Iro-

quois Medicine"; T. Michelson, "Notes on the

Stoekbridge Indians"; id., "Problems in Algon-

quian Ethnology."

The following papers were read by title: Robert

B. Bean, "The Growth of the Head and Face in

American (White), German-American, and Filipino

Children"; id., "Some Ears and Types of Men";

G. G. MacCurdy, "The Passing of a Connecticut

Rock-Shelter " ; W. J. Wintemberg, '
' An Iroquoian

Site in Eastern Ontario"; Robert Gorham Fuller,

"Observations on a Series of Crania from the

Stone Graves of Tennessee"; A. L. Kroeber,

"Eighteen Professions"; William H. Holmes,

"The Place of Archeology in Human History";

C. Wissler, "The Diffusion of Modern Ceremonies

in the Plains Area"; id., "Types of Clothing and

their Distribution in the Plains Area"; Reed

Smith, "1914 Additions to the Traditional Bal-

lads in the United States"; C. M. Barbeau,

"Huron-Wyandot Mythology"; Middleton Smith,

"The Psychology of Humor, Wit and Ridicule";

Charles W. Furlong, "The Tribes of the Fuegian

Archipelago"; A. B. Skinner, "Ethnology of the

Eastern Dakota"; J. R. Swanton, "The Creek

Clans and the Square Ground"; P. Eadin, "On
the Relationship of the Languages of Mexico";

id.,
'

' Literary Aspects of North American Mythol-

ogy." EoBEET H. Lowie,

Acting Secretary, in absence of

George Geant MacCukdy
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TEE ECONOMIC TSEND OF BOTANY^

It can scarcely be successfully denied

that the most significant recent advances

in American botany have been along eco-

nomic lines. By many of our younger bot-

anists the dominance of the practical point

of view is taken for granted, but to some

of our older investigators and teachers the

changing attitude has brought something

of a shocli. And there are a few who are

not yet conscious of the great economic

tide which is engulfing us. For the sake

of this last group it will be well to consider

briefly a few historical facts. As yet

within the memory of the older living bot-

anists, American botany was scarcely more

than the taxonomy of the vascular plants.

In the eighties we began importing the

laboratory method from Europe, particu-

larly from Germanj^ It was the psycho-

logical moment, and naturalization took

place with surprising swiftness. At first,

the new movement foiind expression

mainly in the direction of morphology and

anatomy. By the early nineties, however,

a pronounced physiological trend found

large place, and in the late nineties ecolo-

gists began taking the laborator,y method

to the field.

No attempt will be made to picture here

the rise of economic botany. It may be

pointed out, merely, that in our older pro-

grams it had very little place. A some-

what notable exception to this is afforded

by medical botany, which has long been

paid attention to by botanists. Indeed,

1 Address of the vice-president and chairman of

Section G, Botany, American Association for the

Advancement of Science, Philadelphia, December,

]9]4.
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botany almost began with an attempt to

find the cures for human ills. So it was

natural enoiTgh that posts of botany in the

olden time should be assigned so generally

to physicians, and that so many physicians

should cultivate botanical science. Even

to-day, in many European universities

botanists who know nothing of such things

are often obliged to give lectures along

these lines to medical students.

It is only a few years ago that our bo-

tanical programs were made up almost en-

tirely of the reports of investigations in

what we are accustomed to call pure sci-

ence, as though applied science were im-

pure. But see what we have to-day ! It is

a conservative estimate to say that three

fourths of our botanical investigation is

now along economic lines, as compared

with essentially none at all, when the old-

est among us were beginning botanical re-

search.

If one were to count the titles in the

present program of the Botanical Society

of America, he might be inclined to dis-

pute this statement, but it must be remem-

bered that the majority of the economic

papers are now given in the various tech-

•nical societies. Immediately previous to the

formation of the American Phytopatho-

logical Society, approximately half of the

titles offered in the combined programs of

Section G and the Botanical Society were

phytopathological. If we take account of

the work done by the various divisions of

the United States Department of Agricul-

ture and by the many state agricultural

colleges and experiment stations, by work-

ers in bacteriology and plant breeding, and

bj'- investigators in the forest service, it

will be realized that more rather than less

than 75 per cent, of our botanical investi-

gation is economic.

Whatever may have been the scientific

deficiency of much of this work in the past

and of part of it to-day, it must be ad-

mitted that there is coming from these

sources an increasing body of work of the

highest vahie scientifically. This is well

indicated by the Journal, of Agriculhiral

Besearch, which from the first number has

taken rank with our best botanical jour-

nals.

It is scarcely to be supposed that eco-

nomic botany is a passing fad, and that

pure botany, as we call it, Avill once again

come into a place of dominance. The shift-

ing emphasis in botany is but a part of a

great movement as broad as humanity itself.

The three sections that have been most re-

cently organized in the American Associa-

tion for the Advancement of Science are

practical rather than theoretical, and the

last of these, agriculture, is one which is

looming up everywhere as a competitor of

botanj^ Chemistry and physics also are

being swept with the same economic title.

No better index is to be seen of the ti-end

of the time than in the curricula of schools

and colleges. Once the central feature of

our educational system was the disciplinary

study of the classics. Latin and Greek,

subjects which survived the barbarism of

the middle ages and the changing view-

points of subsequent centuries, have given

way before our modern demand for cul-

ture that is i^ractical; and it is doubtful

if they can ever again take a leading

place in educational systems. In many
of our secondary schools botany has

given way, and perhaps permanently, to

agriculture, and in many others agricul-

ture is introduced along with botany, or

the demand is made that botany be made

practical. Naturally the last institutions

to feel the press of the new movement will

be the private or endowed institutions, such

as the University of Chicago, from which

your speaker comes. But even we are feel-

ing it. An increasing number of our stu-
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dents are demanding more practical

courses or are going elsewhere through

failure to find them with us, and what is

more, an increasing number of schools are

demanding- teachers with more practical

training than we have been supplying.

Last summer one of our graduates, well

trained in theoretical botany, was ofifered

a position if she could teach agriculture.

Fortunately we had imported a professor

of agriculture for the summer, and the

young lady took a hurried course, and se-

cured the position. An increasing number

of opportunities are offered to qualified

graduates prepared to take up work in

agricultural colleges and experiment sta-

tions, and a relatively decreasing number

of places are available in theoretical bot-

any.

If the situation above depicted is a gen-

eral movement rather than a passing

whim, it is evident that in many of our

institutions botany to remain a living force

must change its methods. It may, as did

Latin and C4reek, stand inflexibly for past

ideals and decline, or it may adjust itself

to present-day problems and live with in-

creasing vitality. We must not be de-

ceived by the fact that more of us than

ever before are engaged in the pursuit of

theoretical botany. It is not a question of

absolute, but of relative, numbers, and by

that test theoretical botany is losing. For
one, I mourn the passing of Greek and
Latin. To me those languages have been

immensely practical and I do not at all re-

gret the seven years I employed in their

study. Yet how much better off we all

would be had the classics, as we took them,

been related to our modern life ! And they

might have been so related, for there are

many points of contact, but your teachers

and mine held rigidly for classics for the

classics' sake and for disciplinary values;

and it is for this that they have fallen.

At Chicago, we still adhere to the an-

cient notion that the A.B. degree should

stand for training in the classics, and the

result, of course, is a great decline in A.B.

graduates. Some convocations pass with-

out a single student taking that degree.

One day I asked one of our professors of

Latin if the slump in Latin and Greek were

general and permanent or merely local

and temporary, and he replied with sad-

ness: "I feel that it is world-wide and
lasting; even Oxford feels it. Almost the

only ray of hope for us is that the botan-

ists still require the diagnoses of species to

be in Latin."

It would be a world tragedy if theoret-

ical botany should die, or even if it were

to be less influential than it is at present.

It is vastly more important than are Greek

and Latin, and yet their decline is to be

contemplated with profound regret. But

botany is the foundation of agriculture,

and agriculture is the most fundamental

employment of the human race.

To be sure, we can farm without being

botanists, but we can not farm so well.

Through the ages agricultural man has

stumbled on many important facts and

principles that the botanist has later on

explained, thus making more scientific

farming possible. "Witness the enrichment

of land by growing leguminous crops—

a

fact mentioned by Pliny, and explained by

modern botany, and as a result utilized

with vastly increased success by the pres-

ent-day agriculturist. Witness, too, the

history of our knowledge of the wheat rust,

or the recently discovered hereditary

symbiosis of bacteria and seed plants—phe-

nomena seen by agriculturists as in a glass,

but very, very darkly until the theoretical

botanists explained them.

In spite of these instances and a hun-

dred more, the practical man is coming

increasingly to look with scorn upon the
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theoretical botanists. What matters it,

say we? Alas, it matters much, unless we

happen individually to be endowed. For

botanical positions, like other things in

life, are controlled by the law of supply

and demand. In more than one institu-

tion that I know the tenure of position of

the botanist depends upon his success in

attracting students. The student, needing

bread and butter, will not be attracted to

lines in which he can not earn it, and, as

Dilr. Dooley says,
'

' There ye are.
'

' In sev-

eral state universities the clash has already

come, and in every case of which I am cog-

nizant, the more practical botany of the

agricultural department has won as against

the more theoretical botany of the aca-

demic department. Even in our private

institutions we commonly have practical

trustees who sooner or later may see the

trend of the time and act accordingly.

Notwithstanding the sorry picture just

painted, I suspect that all of us believe at

heart that the most fundamental aim of

botany is the improvement of the human

race. All of us desire as our supremest

wish, that we may do something in our

brief life to make man 's lot better than be-

fore we came. Therefoi-e, it remains only

to make concrete our inmost ideals, in

order to save the day for botany, as it was

not saved for Greek and Latin.

A good many years ago I published a

paper on the vegetation of the sand dunes

of Lake Michigan, depicting the principles

of plant succession, as there so strikingly

illustrated. Shortly after, with an expres-

sion on my face betokening, ''There now,

isn't that something like?" I gave a copy

to a man of the world, who said merely

"Well, what of it?" Aghast, I said noth-

ing and only now, fifteen years afterwards,

is the answer forthcoming. It is as fol-

lows :

. Two years ago I was surprised to receive

a message from the United States Depart-

ment of Justice, asking for my seiwices as

an ecological expert in some government

cases in Arkansas. With many misgiv-

ings, and with the feeling that ecology, as

I represent it, was now specifically on trial,

I took up the work assigned me. To my
unalloyed gratification I discovered that

matters which perplexed the Department

of Justice were simple enough when ex-

amined by an ecologist rather than by an

attorney. In 1847 the original survey was

made by the United States of the bottom

lands along the Mississippi River in east-

ern Arkansas, and the country was opened

for settlement. A great deal of the area

was surveyed as permanent lake, and is so

shown even on the most recent detailed

maps. At the present time the.se so-called

lakes are occupied by heavy timber of great

value. Furthermore, this "lake" land is

very fertile, and much in demand for rais-

ing corn and cotton. However, as it is

termed lake in the original survey, it can

not be homesteaded and farmed. A few

years ago certain lumber interests, having

used up the high-grade timber on the sur-

veyed lands, looked with envy on the splen-

did timber growing in these so-called lakes.

Consequently they conceived the idea of

purchasing riparian rights from the own-

ers of the adjoining surveyed land, and

they proceeded to cut the timber. Shortly

afterwards the United States government

instituted suit against these lumber inter-

ests, its contention being that the original

survey was fraudulent, that lakes did not

exist in 1847, and that riparian rights

therefore did not inhere. In the mean-

time, pending settlement, provisional en-

tries were made by "squatters." While

test suits were made on only a few of these

so-called lakes, there exist many tracts of

similar nature, involving in the aggregate
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many thousands of acres and property

values up into millions of dollars.

As an ecologist it was my duty to deter-

mine from present indications the nature

of these so-called lakes in 1847. The work

was ridiculously easy, since it was found

that these "Lake beds" were covered with

upland timber of great age. The attor-

neys for the lumber interests endeavored

somewhat half-heartedly to show the inac-

curacy of the method of determining the

age of the trees by a count of the annual

rings, but in the face of the hundreds of

years of age shown by many of the ring

counts, this contention had short shrift.

Somewhat greater efforts were put forth

in support of their claim that trees can

grow in lakes, much being made of the

well-known fact that the bald cypress,

Taxodiiim distichum, occurs in well-de-

fined bodies of water. It was here that the

ecological argument had its greatest force.

Having visited the country of the lower

Mississippi on two previous occasions and

having made four trips to the territory in

question during the course of my work for

the government, I was in a position to

know the main facts in the ecological suc-

cession on the Mississippi bottoms.

Employing the happy terminology of

W. S. Cooper, there are two types of hy-

drarch succession in the area in question,

that from the river and that from the lakes

which generally are back of the levee or in

old cut-offs due to a shifted course of the

river. On the river front, as the alluvium

is built up, there is frequently seen a sand-

bar vegetation of ephemeral annuals as-

sociated with low summer levels of the

river. Back of this there appears the first

ligneous vegetation, dominated usually by
willows, such as Salix longifolia and 8.

nigra. Further back there appear more or

less definite stages of vegetation, each

stage associated with a water table of a

given depth, culminating in the great river-

bottom forests of Quercus texana, Q. lyrata,

Acer rubrum, Liquidambar, Celtis, various

hickories, Populus deltoides, Ulmus, Pla-

tanus, Fraxinus americana, and the like.

It is probable that this forest type is not

the permanent climax of the region, but

rather a very long-enduring temporary
climax.

In the lakes, whether formed by the ele-

vation of natural or artificial levees or

through the shifting of the river channel,

the course of vegetational development is

somewhat different. At first there is a

pond vegetation with Nelumbo and other

pond aquatics. Following this one finds at

times a flag grass prairie or again a willow

belt, much like that of the river front. The
most striking feature of these lake succes-

sions, however, is the stage dominated by the

tupelo, bald cypress and water locust, which

usually follows the willow or prairie stage.

As shown by the great age of the trees

(tupelos of 200 years, and cypress of 700

years having been observed), this stage

may last for a long time.

It is particularly important to note that

many tupelo and cypress trees were seen

to have been killed by submergence dur-

ing periods of high water, thus showing

that these trees are properly trees of the

land rather than of the water. If they oc-

cur in lakes, as they do, this fact would seem

to indicate that the lakes are but tempo-

rary, or at least that there were only short

periods of particularly high water during

their early life. After these trees there

comes a forest of red maple, sweet gum,
pumpkin ash, planer, pecan, etc., and then

again after a lapse of many more years

there comes the characteristic forest of the

so-called lakes, the temporary climax for-

est above noted, with its gigantic oaks,

haekberries and other trees of the dry

ground; therefore, when one cuts an over-
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cup or Texan oak and finds it to have an

age of 300 years, it is clear from these

facts of ecological succession that it has

been much more than 300 years since there

was a lake, where the trees now are.

Through a study of trees that germinated

on these lands in and about 1847 I was

able to determine that at that time the con-

ditions were essentially as at present, since

in the so-called lake beds the same species

of trees are developing now as in 1847. I

testified that in the lands in suit the evi-

dence of ecological succession shows be-

yond all question that even a thousand

years ago these so-called lakes must have

been land, and it is my firm belief that

there have been no lakes in these sites for

at least two thousand years.

The physiographic evidence corrobo-

rated the ecological evidence in striking

fashion. It is a well-known fact that de-

posit is more rapid on the immediate banks

of the Mississippi than farther back, much
coarse material being deposited near the

shore, whereas further back the material

is finer and finer and constantly less in

amount. It is this fact that accounts for

the formation of the natural levees ; thus in

these so-called lakes which mostly lie some

miles back of the river front, the alluvial

accumulation is slight. It is mostly to the

much slower accumulation of vegetable

material that they owe their gradual ele-

vation above the water table. Excavations

near the river and in the so-called lakes

brought out this difference most strikingly.

Furthermore, the spur roots which are

sent out at the ground line are still uncov-

ered by accumulated alluvium, even on the

oldest trees. Had lakes existed in 1847

and been subsequently filled by detritus,

it is clear that the spur roots of old trees

would be deeply buried. In the so-called

lake beds there are many logs of trees that

fell in the earthquake of 100 years ago,

and even these logs are still unburied,

thus showing an absence of appreciable

alluvial accumulation for at least a cen-

tury.

Two questions may have occurred to

you that are more of human than of ecolog-

ical interest. What was the object of a

fraudulent survey of such colossal magni-

tude, and how were the suits decided? As
to the motive of the surveyors, it may be

noted merely that in 1847 our government

surveyors got a certain sum per mile for

ordinary surveying, and considerably more

for surveying lake shores because of the

greater difficulties involved; it was an ob-

ject to return lakes, even if the meander

lines had to be traced while in camp.

As to the decision of the suits, the district

judge at Little Rock, in the first test suit,

made a sweeping decision in favor of the

government as against the lumber inter-

ests, though an appeal has been taken to

the higher courts. It may Be interesting

to note that the judge based his decision

largely on the ecological facts, in the

face of testimony given by some of the

oldest inhabitants that they had actually

seen the lakes in question! However,

other equally old and perhaps more

respectable inhabitants testified that condi-

tions in 1847 were essentially as they are

to-day. It was brought out in court that

it is safer to believe a tree than a man!
Thus a line of investigation which we had

supposed to be theoretical only has turned

out to have large practical significance.

No claim is made, of course, that this is

the first demonstration of the utility of

ecology. A field of research of almost

limitless possibilities is indicated by
Shantz's splendid paper on the natural

vegetation as crop indicators in the Plains.

Just as untold sums of money have been

wasted in the search for gold where the

geological formation is such that the pres-
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enee of gold is impossible, so countless

amounts of time and money have been

squandered in agricultural experiment on
land whose natural vegetation, if studied,

would have directed other uses. One of

the best applications of ecology is afforded

by the work of Coville, on the culture of

the blueberry, of which we are to learn

something more to-day. The utilization

of acid lands by the growth of crops that

thrive in the presence of certain organic

acids is a large conception and will doubt-

less prove to be one of the great utilitarian

discoveries of our day.

I will not trespass on your time by indi-

cating further practical applications of my
chosen field, ecology. Others will suggest

themselves, as will similar applications in

various lines of botany, particularly in

physiology. If we are to keep botany alive

and abreast of the time, we who are in

academic botanical departments must give

more attention than formerly to the eco-

nomic aspects of our subject. "We must
offer more courses in the practical phases

of botany. In our research we must not

avoid practical problems, but look for

them, and we must emphasize the practical

possibilities of our theoretical problems.

Our sister science, zoology, which perhaps

is in a more serious plight than we, gives

evidence at this meeting of an at-

tempt to meet the situation by choosing

for its symposium the significant topic,

"The Value of Zoology to Humanity."
Above all we must treat the economic re-

lations of our subject, not as an annex, a

thing apart, a "sop to Cerberus," but as

the vital and essential thing, the very ker-

nel of it all. By pursuing such a course

we shall keep in close relationship with

our practical modern life, and we shall

justify ourselves to our fellows. "We shall

then have ample opportunity to continue

our researches along theoretical lines.

And one may never know how soon a

purely academic study may come to be a

factor of the first importance in the better-

ment of the human race.

Henry C. Cowles
Univeesity of Chicago

CONSESVE TSE COLLECTOB

It is with considerable apprehension that I

have observed an unmistakable decrease in

the niimber of collectors during the past six

or eight years. Matters of precision and

accuracy in the field of ornithology are, I

have no doubt, suffering as a consequence of

this forsaking of the " shotgun method." Our
faunistic literature to be of the highest scien-

tific character must be based on the surest

means of establishing the identification of

species. The " skin record " is essential, and
the availability of this is dependent upon the

existence and activity of the collector.

The type of field observer who depends solely

on long-range identification is becoming more
and more prevalent. But the opera-glass stu-

dent, even if experienced, can not be depended
upon to take the place of the collector. Accu-
racy in identification of species and especially

subspecies rests for final appeal upon the actual

capture and comparison of specimens. Ornith-

ology as a science is threatened, and it

should not be allowed to lapse wholly into the

status of a recreation or a hobby, to be in-

dulged in only in a superficial way by amateurs
or dilettantes.

It is to be doubted whether authoritative

and expert systematic and field ornithologists

can be developed through any other process

than by personal collecting of adequate num-
bers of specimens in the field. The processes

of hunting, and personal preparation of bird

skins, bring a knowledge of the characters of

birds, both in life and as pertaining to their

structure and plumage, which can be secured

in no other way.

The present tendency toward extermina-

tion of the collector bears obvious close rela-

tionship to the increasing number of extreme

sentimentalists. The latter, beginning in a



230 SCIENCE [N. S. Vol. XLI. No. 1050

good cause, now continue to urge stringency

in state and federal laws beyond all reason.

Those in authority " high up " ought to know
better than to contribute to this stringency;

but they, yielding to the pressure of the mili-

tant sentimentalists, are allowing laws and

regulations to go through without giving

apparently any thought to their duty toward

the field naturalist, whose function is essen-

tial to the conduct of important phases of

ornithological study.

Permits should be issued by both state and

federal governments freely to applicants upon

avowed sincerity of purpose. There should be

no hesitation unless there be suspicion as to

the honesty of the applicant. Limitations

may be properly imposed, as, for instance, by

excepting rare or disappearing species like the

ivory-billed woodpecker or the Carolina para-

keet. This is just as feasible as it is to forbid

the sportsman to shoot rare or disappearing

game species. Furthermore, the collector, by

reason of his more expert knowledge, is far

better able to discriminate between closely

allied species, and, because of his apprecia-

tion of the facts upon which the principles of

conservation are based, is more likely to ab-

stain from killing the wholly protected species.

As a rule, the birds which particularly inter-

,,-est the collector consist of small species, of

wide distribution and large numbers. And
the daily " bag-limit " of the collector, self-

imposed because of the subsequent labor en-

tailed, is small, seldom exceeding 20 birds all

told, and, in my own experience, averaging 12.

Collecting, at best, will be indulged in by

but comparatively few people, for it involves

much more effort than hunting ; the successful

collector must possess a considerable equipment

in the way of industry and artistic skill if he

expects to reach recognized standing in the

fraternity of collecting ornithologists; and at

the outset he must possess the naturalist's gift

or " bent " which is itself not common.

It can be rightly urged in this connection

that the justification for collecting non-game

birds is just as well grounded as for shooting

or otherwise destroying game animals. Prac-

tically all small birds can better stand an

annual toll than most game birds. Citing a

single species of non-game bird, the Audubon
warbler, I believe that its numbers within the

state of California at the beginning of the

winter season exceed the combined numbers of

all the species of game birds within the state

at the beginning of the open season. Yet for

the pursuit of game birds over one hundred

and thirty thousand hunting licenses were

issued last year here in California alone. In

the same state, only one hundred permits for

scientific collecting were allowed, or only one

permit to collect non-game birds to 1,300 li-

censes to hunt game birds! Most of these

permits were limited to two specimens of a

kind, and in many cases they were given out

grudgingly or under protest, as if the collector

were seeking something beyond his rights to

ask for, or even as if a question of morality

were involved! This again is an attitude (on

the part of sportsmen, which our State Game
Commissioners all are!) hardly consistent, but

evidently resulting from the wide-spread influ-

ence of the sentimentalist.

As compared with the value of the game
bird shot, does not the bird killed for a speci-

men come much more nearly justifying its

end? The game bird practically ends its

career of usefulness when it falls before the

gun. It has incited recreation and a certain

amount of the esthetic in the way of admira-

tion. Perhaps the latter obtains for a few

minutes or hours after the death of the bird.

But it soon goes to pot and that is the end

of it.

With the bird hunted for a specimen, the

collector is searching discriminatingly among
many species and often among a great many
individuals. He is observing many things

beyond the mere object of the shot. In addi-

tion, full recreative value is being obtained

as in the case of game (and this is generally

urged now-a-days as the value of game—in

its service, not as food, but as an object of

pursuit and contemplation before killing).

The value of a bird shot for a specimen does

not end with its death, although it has served

the other functions already. The collector

prepares the bird with painstaking care, at
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the same time acquiring added information,

and installs it under safe conditions as an

object of study and appreciation for all time.

Instead of being merely eaten, it becomes a

joy forever.

To my mind, there is no more practical rea-

son for shooting a snipe for sport than for

shooting a Savannah sparrow for a specimen.

My thesis is, not that hunting game for

sport is unjustifiable, but that hunting both

non-game and game birds and mammals for

specimens is at least equally justifiable. The
state and federal warden system should be re-

vised so that the collector and the sportsman

shall be treated on the same basis. That is

all I am pleading for. The laws and those

officers whose duty it is to interpret and en-

force them should allow collecting and regu-

late it, just as is done in the case of hunting.

Those in high official position should recog-

nize the claims of the private collector as well

as the claims of the sportsman. We are re-

sponsible one to another for looking after each

other's interests. Those at the top should

have a care for the privileges of their minority

constituency, wherever such privileges be not

in serious conflict with the interests of the

majority.

A further instance of inconsistency is to be

noted in the intemperance with which the

reservation idea has been put into effect within

the last few years. The whole scheme of game
refuges, and the reservation of restricted areas

for safe breeding grounds for birds, is a splen-

did one. Its adoption on a large scale is a

thing worthy of the deepest satisfaction on

the part of naturalists, economists and senti-

mentalists alike. But hasn't it gone beyond

all reason when the Aleutian chain of islands

is closed absolutely to the collector; when St.

Lazaria Island, southeastern Alaska, which to

my knowledge has been visited by collectors

just three times in twenty years, is suddenly

declared a bird reservation and the regulations

so fixed as to completely bar the taking of

birds or birds' eggs for bona fide scientific

purposes ! It seems to me vastly more reason-

able, economically, to put colonies of sea-birds

under warden control, and at the same time to

give the warden power of allowing moderate
collecting and to see that such levy on the

population is kept within the rate of produc-

tivity of the colony. It is exactly the same
proposition as the gathering of mature timber

from the forest reserve, or the shooting of

moose and deer within certain safe numbers
annually in Maine. A sea-bird colony, such

as that on the Farallone Islands, would not

suffer in the least if certain numbers of birds

or eggs were gathered each year, totaling per-

haps hundreds, just so these numbers were
within the annual rate of increase. Such a

course is absolutely the opposite of unlimited

destruction, such as that waged by the plume-
hunter. The latter violates the principles of

conservation, which all men of science join

with vigor in upholding.

Reasonable attention to several other fac-

tors, well known to collecting ornithologists,

would far more than compensate for the toll

taken by collectors. For instance, on the

Farallone Islands the colonies of gulls are on
the increase; the murres and cormorants are

on the decrease, in spite of total protection,

because of the piracy of the gulls. Many of

the other birds on those islands would profit

to a far greater degree if a considerable pro-

portion of the gull population were eliminated.

And this could be done easily through appro-

priate efforts on the part of a game warden at

the beginning of the nesting season.

Collectors themselves probably fully com-
pensate for the number of birds they destroy

for specimens, in the incidental destruction

by them of vermin. Collectors are practically

the only people who can and do distinguish

between the destructive and harmless hawks.

The average collector can and does on all

occasions destroy Cooper and Sharp-shinned

Hawks, and in this way certainly makes up

several times over for the small birds he

shoots. Suggestive estimates could here be

given as to the annual destruction wrought

among both game and non-game birds by the

few injurious species of hawks and owls.

The predaceous blue-jays also receive the col-

lector's attention.

It is true that collectors in the past have in
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some instances behaved indifferently toward

people who are sensitive to bird killing. This

lack of sympathy on the part of the collector

may be one factor that has brought him into

disrepute. It is to be deplored. To control

the thoughtless among collectors it is feasible

to devise and enforce regulations, such as one

to establish say a three-mile limit around all

cities and even villages of a given minimum
size. By similar action already taken in some

states hunting is prohibited within specified

distances of "public grounds." A system of

local refuges and parks, where shooting for

any purpose whatever would be prohibited,

would certainly be approved by most collectors

and would go far toward meeting the wishes

of other lovers of living birds.

It should not be forgotten that the collect-

ing ornithologist has furnished the bulk of the

reliable data upon which our game laws are

based, and upon which the economic value of

our non-game birds has been established.

Furthermore, the training involved in bird

collecting can surely be given some credit in

several cases of eminent men of science who

are now valuable contributors to science in

other fields. The making of natural-history

collections is useful as a developmental factor,

even if dropped after a few of the earlier years

in a man's career. Collecting develops scien-

tific capacity; it combines outdoor physical

exercise with an appropriate proportion of

mental effort, both enlivened with the zest of

a most fascinating and at the same time

widely suggestive line of enquiry.

As a rule, all collecting adds sooner or later

to scientific knowledge, either directly through

printed contributions from the collectors

themselves, or through the subsequent study

of the material by others, often after it has

been acquired by some public institution. The

ultimate fate of practically all private collec-

tions is the college or museum. Very few

bird skins, for instance, are destroyed except

through fire or other catastrophe. They live

on and on, sources of added knowledge and

instruction.

In conclusion let me urge that I consider

judicious collecting absolutely indispensable

to serious ornithological research along certain

important lines, namely, faunistics, syste-

matics, migration, and food studies. There is

still an enormous amount of investigation to

be done along these lines. Right now prog-

ress is perceptibly retarded, because the field

of ornithology is being avoided or deserted by
the younger students. This desertion is often

due to difficulties in the way of securing per-

mits and to lack of encouragement on the part

of older men. The legal attitude toward col-

lecting should be revised so as to take in the

needs and proper demands of the collector, aa

well as those of the sportsman.

Joseph Grinnell
Museum of Vbktebrate Zoology,

Universitt of California

TEE SCIENTIFIC TREND IN SECONDARY
SCHOOLS

A MISCONCEPTION regarding the trend in

secondary education seems to have been in-

corporated in recent educational opinion.

From the first citation'- below, there is quoted

the following (p. 80) referring to Mr. Fisher's

article.^

We note, therefore, the phenomenon of a decline

in the ratio of students who elect science.

There can be no doubt that there has been

a decline in the percentage of students elect-

ing physics, chemistry, physiography and

physiology, as Mr. Fisher's graph shows, but

that we are to conclude from these data that

there is a decline in the sciences and an in-

crease in the humanities is not so certain. It

is quite possible that this decline in the en-

rolment in these subjects is explained by the

shift of students with scientific interests to

other subjects like botany, agriculture, do-

mestic science, et cetera. Or it is conceivable

that while the enrolment may decline, the

length of time devoted to each subject is so in-

1 Report of U. S. Commissioner of Education,

1913, Chap, v., "The Status of Secondary Edu-

cation. '

'

2 "The Drift in Secondary Education," Willard

J. Fisher, Science, November 1, 1912, N. S., Vol.

XXXVI., No. 931.
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creased that the total time devoted to it by all

students remains a fairly constant factor.

Combining the data for the sciences, the

classics, the mathematics, the history and the

English in the table from -which Mr. Fisher

obtained his data, namely, the " Summaries,"

on p. 1141 of the Commissioner of Educa-

tion's "Eeport for 1910," we get the graph

shown in Fig. 1 of this article. The lines

Fig. 1. Diagram shows percentage of total

Hgh-sehool enrollment in XT. S. taking courses in

mathematics —^x— ; foreign languages —o—

;

science — ; classics ; history , and Eng-

lish 0. Data from tabulation, page 1,141, Ee-

port U. S. Commissioner of Education, 1910.

1 mm. =: 1.2 per cent.

show the percentage of students taking these

various subjects during the period of years

from 1890 to 1910, inclusive. As far as the

sciences, as a whole, go, it is evident that the

data show that the enrolment in the sci-

ences has increased much more rapidly than

the enrolment in the classics and more rapidly

than anything else in the tabulation except the

English. I am aware that this conclusion is

probably as unjustifiable as Mr. Fisher's be-

cause the data for the sciences are incomplete

and the apparently erratic rise of the science

line is due to the continued introduction of

new data. Botany, zoology, agriculture and
domestic science are apparently only of suffi-

cient importance in recent years in the high-

school curricula to have their enrolment re-

ported. Yet the table gives the impression

that the decline in physics, chemistry, et

cetera, is due to the shift of students to these

newer subjects.

I have examined with interest later reports

of the Commissioner of Education to see if

they confirm or contradict the conclusion to

which Mr. Fisher comes, namely, that the sci-

ences are declining in popularity with high-

school students and that the humanities are

constantly increasing their percentage of en-

rolment, but with the report of 1910 the com-

missioner ceased to print a statement of the

enrolment in the various subjects, evidently

appreciating the fact that such data, in the

form in which they had been given, are more

or less inconsequential. There is continued,

however, the report of those graduates of pub-

lic and private high schools who are preparing

for college and who elect either the classical

or the scientific course. These data are shown

in Fig. 2. The first part of the chart gives the

Fig. 2. Diagram shows percentage of high-

school students going to college who select classical

and scientific courses. 1 cm.= 2.7 per

cent. .

data for five-year periods; the latter part for

yearly periods. Both the dotted line repre-

senting the percentage of classic students and
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the solid line showing those in science are de-

clining, indicating that the percentage of

high-school students who go on to college is

constantly diminishing, but, in so far as the

graph throws light on our problem, it indi-

cates that classical studies, among high-school

graduates intending to go on to college, have

been growing in disfavor more rapidly than

the scientific.

The apparent increase, the country over, in

the enrolment in Latin, and the decrease in

physics, chemistry, physiology, et cetera, may
be due to such changes in restricted regions

which are not standing in a position of edu-

cational leadership. Such, I think, is the ease,

and hence I do not believe that the data Mr.

Fisher uses can show the trend in modern sec-

ondary education. In the first place, the great

increase in public high-school enrolment has

been in the rural high schools. The sort of

course in vogue there will determine, there-

fore, in large measure, the increasing enrol-

ment in the various subjects. Mr. Fisher's

second chart indicates that the percentage of

population in public high schools has increased

much more rapidly than the population of the

United States, but that the rate of increase in

urban high schools has been very slow. In

other words, the drift which his figures might

show is a drift that is found in the rural high

schools. From 1890 to 1913 the percentage

of the rural population (in cities of less than

8,000) attending the rural high schools has

risen from 0.15 per cent, to 1.40 per cent.,

while the percentage of urban population in

urban high schools has only risen fom 0.Y4

per cent, to 1.4Y per cent. In 1890, the en-

rolment in rural high schools was only half

(50.4 per cent.) of that in city high schools;

in 1913 it was 11 per cent, greater. We
should hardly look to the rural high schools,

which have been established in such numbers

in the last decade or two, to set the pace in

educational matters. The trend in education

would be much better indicated by the move-

ments in the larger high schools and in the

more progressive states. In the second place,

in the decade from 1900 to 1910, 59.5 per cent.

of the increase in high school attendance was

in the North Atlantic states, a region still

under the dominance of classic ideals in its

smaller high schools. This fact would tend

to make any reports including these figures

show a dominance of the classics. Thus in

Connecticut^ the number of students pursuing

various branches is given as follows: Modern
language, 7,586; Latin and Greek, 5,94Y;

mathematics, 12,070; literature, 21,429; sci-

ence, 6,876. In Ohio, however, the figures are

:

modern language, 53,681 ; Latin, 45,023 ; mathe-

matics, 200,875; literature, 61,755; science,

489,412.* Yet one would hardly even accuse

New England of leading secondary education

away from the sciences to the humanities.

The Ohio State Eeport (1913) gives com-

parative figures (p. 13) for a much shorter

period than the U. S. Commissioner. I give

them herewith for 1909 and 1913.

1909 1913

Science 467,668 487,974

Latin 42,765 45,023

English 747,813 756,009

The data for New Jersey can be given only for

the last two years.

1912 1913

Science .'17,509 22,478

Latin 15,003 13,147

English 28,540 32,230

These citations are not selected. Eeports were

requested from what seemed a fair sample of

states, namely, N. H., Vt., Mass., Conn., N. T.,

N. J., Pa., Ohio, Mich., Minn., la., Va., Md.,

Ky., Ga., Ore., Cal. The ones cited are the

only ones among these which gave the desired

information.

Not many of the states furnish, for a

period of years, data regarding the enrolment

in various subjects in the high schools. I

give herewith the graph (Fig. 3) of the state

of Minnesota, showing the percentage of the

total enrolment in science, Latin and Eng-

lish. The percentage in mathematics and in

the history group has remained at about the

3 P. 228, "Eeport of the State Board of Edu-

cation," 1910-11.

4 Ohio School Eeport, 1913, p. 70-73.
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same level. Minnesota will be free from the

conservative classic tendencies of New Eng-

K
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PATBONIZING THE SOUTH AMEBICAN
SEPUBLICS

The report made by Mr. Bard to tlie trustees

of the Carnegie Endowment for Peace'^ de-

scribes a tour of South America made by a

party of twelve young men from our univer-

sities, and one naturally inquires what the

party proposes to do in behalf of international

peace. The purposes of the expedition seem

to have been comprehensive—remarkably so,

in fact—though nothing is said specifically

about peace. It is inferred that peaceful ends

are to be attained through the cultivation of

friendly relations in general and by the build-

ing up of North American commerce with

South America. Any one who has much per-

sonal acquaintance with South American peo-

ples and conditions is necessarily interested in

such expeditions.

It is fully realized nowadays that neither

persons nor peoples can be friends unless they

have some acquaintance with each other, and

we are bound to think well of any effort that

really helps, or seems likely to help, towards

a better acquaintance with our Latin neigh-

bors. But the discoverer of a new country

aways does well to be modest in his claims,

and, in so far as possible, to look at things from
the point of view of the country and of the

people thus discovered. And really the busi-

ness of discovering people is a bit risky, for

the reason that they may not be entirely new,

nor is discovery altogether flattering to the

people discovered. A while ago Mr. John Doe,

a distinguished North American, made a trip

to South America, where he was kindly re-

ceived and handsomely treated, and when he

came home he gravely announced that South

America was waking up. A gentleman who
had knovsm that part of the world for a great

many years received the statement with the

quiet remark :
" I suspect that it is Mr. John

Doe who is waking up."

1 '
' Intellectual and Cultural Relations between

the United States and the Other Eepublics of

America," by Harry Erwin Bard. Publication

No. 5, Carnegie Endowment for International

Peace; Division of Intercourse and Education.

8vo, 35 pages. Washington, 1914.

But Mr. Doe's discovery was not the first

one, nor yet is it the last one. Various soci-

eties for the promotion of all sorts of things,

and boards of trade from all sorts of places,

have made the grand tour of South America,

visiting the same cities, being received by the

same people, and seeing the same sights, and
they have all come home with the same story:

" South America is waking up !

"

When an organization of such serious pur-

poses as the Carnegie Endowment for Inter-

national Peace entered the South American
field, it was supposed that, having grown to

man's estate, we had now put away childish

things. But though this last expedition takes

itself very seriously indeed, the program as

given in the published report looks remarkably

like the same old thing. The description of

the experiences of one of these junketing expe-

ditions is much the same as that of any other.

They make known their coming beforehand in

the countries to be visited, and the program is

about the same for one as for another. Greet-

ings are wired back and forth from various

stopping-places on the • way, and even while

they are yet at sea, so that by the time one of

the chief cities is reached the whole nation is

fairly agog. Arrived in port, they are met with

special launches by official committees ap-

pointed by the government, at whose expense

they are put up and entertained at the best

hotels; traveling inland they are given special

ears and special trains, and are met at rail-

way stations by various dignitaries, often with

bands of music and fireworks; they are driven

about in the finest of motors; they are shown

all the shovt^ sights of the cities they visit;

they are taken to the operas at public ex-

pense; refreshments are served them on all

possible occasions; they are banqueted and

toasted and hear beautiful complimentary

speeches and deliver a few themselves; and

finally, loaded with presents, pictures and

publications (p. lY) they get back on board

their steamers (at government expense again),

where they settle down in their comfortable

steamer chairs, profoundly impressed with their

ovsm importance and by the sensations they are

evidently creating. And all these manifesta-
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tions of the warm-hearted, polite and gener-

ous hospitality of the Latin peoples our repre-

sentatives accept as evidences of the " vraking

up " of South America, and as tributes to

our general superiority, sagacity and super-

humanity.

Thus encouraged, these representatives of

ours—^these innocents abroad—generally open

their hearts and give their hosts the benefit of

their vcisdom and patronage. In the present

case it was suggested to a minister and also to

a president that a certain group of teachers

would like to visit the United States and the

Panama Exposition, " and they seemed pleased

with the idea" (p. 12). And such a new idea

too, and one that would cost so little—to us!

Of the city of S. Paulo, Brazil, it is said that

the " people show intelligence and purpose in

all their movements" (p. 8). How it must
please the people of Brazil to be told that they

show intelligence and purpose! It is frankly

stated that the chief aim of the party was to

" make favorable impressions everywhere,"

and it is believed that the general impressions

on both sides were good (p. 20), while every-

where they found eagerness for " closer intel-

lectual and cultural relations with the people

of the United States" (pp. 8, 15, 19).

Is it any wonder that the utility of such ex-

peditions is questioned ? What do these young

men know, and what can they reasonably ex-

pect to learn in the few strenuous days spent

among them, of the grain, the traditions and

the point of view of the people of South

America? This particular expedition spent

eight days in Brazil, three days in Uruguay,

six days in Argentina, nine days in Chile, and

one day in Peru—just twenty-seven days "on.

the continent of South America! The author

of the report lays stress on "the experience

and knowledge gained on this trip" (p. 20),

while some fear is expressed lest "this golden

opportunity for mutual service may pass

without profit " (p. 20)—a fear that we cor-

dially share with the members of the party.

Evidently it is not realized by those who
are responsible for them that such excursions

tend to discredit the very men— their fellow-

countrymen—who have lived for years in

South American countries, who must of a

necessity form the very groundwork of any
future business we can reasonably hope to

develop; for they are the ones who have built

up good reputations and sound business by
right living and right dealing, and who do
more for North American trade than all the

junketing expeditions and drum-beating dele-

gations ever sent out either by public or by
other organizations whose judgment is not on
the proper footing with their good intentions.

Our profound ignorance of Latin America
is not to be whitewashed over by such proc-

esses; nor are the people of South America
of the kind to be taken in with a lot of colored

glass beads or palaver.

There are a few fundamental principles that

should be called to the serious attention of

those who are responsible for such expeditions

as this one, or for efforts of any kind to cul-

tivate trade or friendly relations with South
America

:

First, business relations and business con-

fidence in South America are things of slow

growth, just as they are in other parts of the

world.

Second, the experience of residents, and
authorities who have spent their lives in study-

ing and meeting the conditions of commerce
and intercourse can not safely or justly be

brushed aside and disregarded.

Third, if the people of Latin America are

to be patronized and talked dovni to, our

efforts to gain their confidence or to establish

cordial relations with them will never meet
with any genuine success.

John Casper Branner
Stanpobd Untversity, Calif.,

January 8, 1915

A NEW FIELD SCHOOL OF GEOLOGY FOB
HASVABD UNIVERSITY

At a meeting of the visiting committee of

the department of geology and geography held

with the members of the staff on January 30,

plans were presented and approved for ex-

tending the field work conducted by the de-

partment during the summer months. Pro-

fessor Wallace W. Atwood, who recently re-
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signed from tlie University of Chicago to join

the Harvard staff, vsrill have charge of this

new work, and during the summer of 1915

will establish a camp in the San Juan Moun-
tains of southwestern Colorado. Five weeks

of introduction will be given, beginning

early in August and closing about the tenth

of Septem.ber, and this course will be credited

at Harvard University towards a degree.

The party will be limited in number, and

opened only to those men who have had at

least an introductory college course in geol-

ogy. Under the direction of Dr. Atwood the

party will actually conduct a piece of geolog-

ical survey work, and at the close of the sea-

son have the opportunity of an expedition

through the high mountain area. The field

chosen is remarkably rich in its range of geo-

logical phenomena, in mining interests, and

in scenic features. The equipment of the

camp is provided for by funds furnished by

the visiting committee of the department

which will reduce the cost to each student to

his share of the actual living and moving ex-

penses associated with the camp, and it is

estimated that these expenses will not exceed

one hundred dollars for each member.

Applications for membership in this party

should be addressed to Wallace W. Atwood,

Harvard University, Cambridge, Mass., be-

fore May 1, 1915.

The usual field work offered in Montana
and conducted under the endowment of Rob-

ert W. Sayles and under the direction of Pro-

fessor J. B. Woodworth will be offered during

the coming summer. That work will begin

early in July, and dose in time to permit

those who wish to join the Colorado party.

The combination of the two courses permits

the student to spend ten weeks under instruc-

tion in the Eocky Mountains during the com-

ing field season.

The following members of the visiting com-

mittee were present at the meeting when these

plans were approved: Messrs. George B.

Leighton, George P. Gardner, Guerdon S.

Holden, Livingston Davis and J. Walter
Wood.

THE 8UMMEM MEETING OF THE GEOLOG-
ICAL SOCIETY OF AMEBICA

The society has accepted the invitation of

the authorities of the University of Cali-

fornia and Leland Stanford Jr. University to

hold a special meeting at Berkeley and Stan-

ford University, August 2-7, 1915, in affilia-

tion with the American Association for the

Advancement of Science. The following top-

ics have been selected for particular discus-

sion during the geological meetings: (1)

Erosion and deposition in arid climates; (2)

Diastrophism of the Pacific Coast; (3) Petro-

logical problems of the Pacific area.

The sessions of Monday and Tuesday wiU
be held at the University of California and
that of August 4 at Stanford University.

Excursions under the leadership of local

geologists wiU be organized during the re-

maining days of the week as follows

:

Thursday, August 5, to Point Eeyes Sta-

tion, Marin County, for an examination of

the San Andreas earthquake rift.

Friday, August 6, to Mussel Rock, San
Mateo County, by the Ocean Shore Railway,

for an examination of Pliocene strata, the

type section of the Merced formation and
post-Tertiary defovmations of the coast.

Saturday, August 7, two excursions wiU be

provided; one by the Oakland, Antioch &
Eastern Railway (electric) to Mount Diablo

for an examination of the Mount Diablo over-

thrust and the succession of Tertiary strata;

and the second to Santa Cruz by the Southern

Pacific Railway for an examination of up-

lifted marine terraces.

More extensive excursions may be arranged

for the week following the meeting.

Edmund Otis Hovet,

Secretary

SCIENTIFIC NOTES AND NEWS
Dr. Adolf von Baeyer, professor of chemis-

try at Munich, being eighty years of age, has

retired from the active duties of his chair.

The Daly Medal of the American Geo-

graphical Society has been awarded to M.
Paul Vidal de la Blache, professor of geog-

raphy at the Sorbonne, Paris.
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Professor A. Brill, of the University of

Tiibingen, and M. Planck, of the University

of Berlin, have been elected members of the

Aceademia dei Lincei of Eome.

Dr. J. A. Murray has been appointed act-

ing director of the British Imperial Cancer

Research Fund.

Dr. Theobald Smith went last week to Chi-

cago to investigate conditions among cattle

that are suffering from foot and mouth dis-

ease. Dr. Smith met members of the faculty

at the University of Illinois and made sug-

gestions as to the handling of the situation

by state authorities.

Leave of absence has been given by Eoyal

College of Surgeons, London, to the conserva-

tor. Professor Arthur Keith, for six weeks,

for the purpose of going to America to de-

liver a course of five lectures on anthropology

at the Western Reserve University, Cleveland,

Ohio.

Professor Francis E. Lloyd, of McGill

University, has, on account of impaired

health, been granted leave of absence for

the remainder of the present session. His ad-

dress until September will be Carmel, Cali-

fornia.

Professor John Dutton Wright, of the

Wright Oral School for the Deaf of New
York City, has been elected a director of The
American Association to Promote the Teach-

ing of Speech to the Deaf.

Captain H. G. Lyons, F.R.S., has been

elected president of the Royal Meteorological

Society and Mr. F. Campbell Bayard and

Commander W. F. Cabome secretaries for the

ensuing year. The new members of the coun-

cil are Mr. J. S. Dines, Mr. A. P. Jenkin and

Sir J. W. Moore.

The officers of the various sections of the

New York Academy of Medicine for the year

1915 are as follows : Dermatology and syphilis,

Dr. Charles M. Williams, chairman, Dr.

Walter J. Heimann, secretary; surgery. Dr.

Clarence A. McWilliams, chairman, Dr. John

Douglas, secretary; neurology and psychiatry.

Dr. Israel Strauss, chairman, Dr. Foster Ken-

nedy, secretary; pediatrics, Dr. Walter L.

Carr, chairman. Dr. Royal S. Haynes, secre-

tary; otology, Dr. C. D. Van Wagenen, chair-

man, Dr. John A. Robinson, secretary;

ophthalmology, Dr. H. H. Tyson, chairman.

Dr. George H. Bell, secretary; medicine. Dr.

T. Stuart Hart, chairman. Dr. Nellis B. Fos-

ter, secretary; genito-urinary diseases. Dr. Leo

Buerger, chairman. Dr. A. R. Stevens, secre-

tary; orthopedic surgery. Dr. Arthur H. Cilley,

chairman, Dr. P. W. Roberts, secretary; ob-

stetrics and gynecology. Dr. LeRoy Broun,

chairman. Dr. George W. Kosmak, secretary;

laryngology and rhinology. Dr. Hubert Arrow-

smith, chairman. Dr. Francis W. White, sec-

retary.

On the Richard B. Westbrook Free Lecture-

ship of the Wagner Free Institute of Science,

four lectures on Invisible Light, illustrated

with experiments and lantern slides, are being

given by Professor Robert Williams Wood, of

the Johns Hopkins University, on Tuesdays,

February 9, 16 and 23 and March 2.

At the regular monthly meeting of the Cos-

mos Club, Washington, on February 8, Gen-

eral A. W. Greeley delivered an address on
" The Continent of Antarctica."

Professor J. C. Bose, of Calcutta, India,

gave two lectures toward the end of January

at the University of Illinois, the first on
" Plant Autographs and their Revelations,"

the second on " The Curve of Life and Death."

The annual Samuel D. Gross lecture has

been delivered at the Jefferson Hospital, Phil-

adelphia, by J. Chalmers Da Costa, professor

of surgery at the Jefferson Medical College.

The Galton dinner and lecture instituted

last year by the Eugenics Education Society

in honor of the memory of Sir Francis Gal-

ton, will be held this year, as before, on the

anniversary of his birth, Feibruary 16. Pro-

fessor J. A. Thomson will deliver a lecture

which will deal with eugenics and the war.

We learn from Nature that Professor

George Forbes, who has been entrusted by
Lady Gill with the dtity of preparing a me-

moir of her late husband, would be glad to be

favored with any letters which have been pre-
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served by Sir David Gill's numerous corres-

pondents; and would greatly appreciate any

notes—narrative, historical, appreciative or

anecdotal—relating to Sir David's life and

personality. All original letters or other doc-

uments vcill be carefully preserved, and re-

turned to the senders at as early a date as

possible. Such communications should be

addressed to Professor Fofbes at 11 Little Col-

lege Street, Westminster.

The death is announced of Dr. Anthony

Woodward, at one time assistant in the de-

partment of geology and for thirty-seven years

librarian of the American Museum of Nat-

ural History, New York City.

M. Alfred Touenier, formerly professor of

viticulture at the University of California and

later connected with the TJ. S. Department of

Agriculture, was killed on December 12 in the

war.

Vice-admiral Sir George Nares, K.C.B.,

F.E.S., the distinguished British navigator,

commander of the Ohallenger and of Arctic

and other scientific expeditions, died on Janu-

ary 15, at the age of eighty-four years.

Mr. J. S. Harding, connected with the Brit-

ish Meteorological OfEce from its establish-

ment in 1854, until his retirement in 1906,

died on January 11, at the age of seventy-iive

years.

Dr. Otto RiIsslin, professor of zoology in

the Technical School at Karlsruhe, has died

at the age of sixty-five years.

Professor J. Rosenthal, professor of physi-

ology at Erlangen, has died at the age of

seventy-seven years.

Dr. Karl Liebermann, professor of organic

chemistry at Berlin, has died at the age of

seventy-two years.

Dr. Otto Scheuer, decent for applied chem-

istry at Geneva, has been killed while serving

in the Austrian army.

Among the examinations announced by the

New York State civil service commission on

February 2Y is one for assistant in paleontol-

ogy in the state museum, at a salary of $1,200.

Candidates must be graduates of an approved

college with some experience in museum work.

They should also be able to pass an examina-

tion covering the following : The principles and

elements of general geology ; the principles and

elements of stratigraphic geology or strati-

graphy, with definite knowledge of the classi-

fication of the geological formations, more
specially and in some detail, those of the

Paleozoic system; the principles and elements

of general biology; the elements of zoology,

specially of the branches herewith named:
morphology and classification of animals;

embryology; the theories and demonstrations

of phylogeny and evolution ; the principles and

elements of botany with special reference to

classification; familiarity with the local flora

and the histology of trees.

The Eoyal Academy of Medicine of Turin

announces that the thirteenth Riberi prize of

the value of £800 is offered for the best med-

ical research work presented before December

31, 1916. Particulars may be obtained from

Dr. V. Oliva, secretary of the academy.

An emergency appropriation of $10,000 was

made by the Kansas legislature on February 2

to finance the fight of the state against the

foot and mouth disease in four counties under

federal quarantine. The action followed a spe-

cial message from Governor Capper asking the

appropriation.

According to the London correspondent of

the Journal of the American Medical Associa-

tion the scarcity of physicians created by the

war is illustrated by the statement of the

secretary of the Wolverhampton General Hos-

pital, at a meeting of the committee. He could

well remember the time when it was quite a

common thing, when they advertised for a

house surgeon or physician, to receive from

ten to twenty applications for one post. Things

gradually became worse, however, until, ad-

vertise as they would, they absolutely failed to

get any applications for the post vacant. He
was sent off to London and visited nine of the

leading medical schools, and the result was

that after extreme diifieulty the resident post

was filled. As soon as it was known that med-

ical officers were wanted in the army and navy.
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all the resident medical staff volunteered. On
two occasions it had been impossible for mem-
bers of the honorary staff to see all the out-

patients. He had gone to London again, and

did the round of the medical schools. He could

not find a single man who wanted employment

as a doctor, and theirs was not the only hos-

pital in such a position. They had had to fall

back on medical women. But though obtain-

able, they too were scarce. Their resident

staff now consists of one man and three

women.

Mr. Wm. Baeclay Parsons has written to

the editor of the New York Times as follows

:

" The recent accomplishing of transmitting

speech between New York and San Francisco

is an event that rightly has attracted public

attention. It is an achievement of the very

highest importance, and reflects great credit

on all concerned. It is, however, a matter of

great surprise that in no ISTew York newspaper

that I have seen has any mention been made
of the man to whom the scientific honor is

wholly due. Even the president himseK con-

gratulated Mr. Bell upon his accomplishment,

overlooking the fact that the instruments used

to send and receive the first transcontinental

message were those used forty years ago, show-

ing that whatever advance was indicated by

the transmission of speech over 3,400 miles of

wire was not due to the instruments at the ends.

This great and heretofore never-accomplished

feat is due entirely to the work of Professor

Michael I. Pupin, of Columbia University,

who, by certain simple devices, has made pos-

sible the use of long wires in telephony. Al-

though the devices themselves are simple, their

design was reached only after the most pains-

taking and elaborate mathematical analysis.

The final result is intensely practical, but it is

based on work of the highest order of pure

science."

With a view of acquainting the public with

the standards, and the results of recent ex-

periments conducted on standardized raw

cotton, the division of textiles of the IT. S.

National Museum has recently placed on ex-

hibition in the cotton section the nine official

grades of white American upland raw cotton;

also a series of samples of the waste cotton

obtained from standardized graded cotton,

and samples of No. 22's warp yam made from
the five standard full grades of raw upland

cotton. The principal factors which mark
the grade of a cotton are (1) the foreign mat-

ter or impurities, such as broken leaves, dirt,

sand, strings, motes, naps, gin-cut fiber, etc.,

contained therein, and (2) color. The differ-

ences between the several grades can be deter-

mined only by the trained eye, but the lower-

ing of the grade due to increasing amounts of

foreign matter can be made evident by show-

ing the actual amount of waste material ob-

tained from a definite quantity of cotton. To
demonstrate these differences, a certain quan-

tity of graded cotton was carried through the

regular operations preparatory to spinning,

the amount of waste produced in each opera-

tion being carefully preserved, labeled and ar-

ranged in exhibition boxes. The series of

samples illustrating these experiments, now
on exhibition in the National Museum, begins

with a box containing four samples, each of

the five full grades of Standard Atlantic States

Upland Cotton, showing " Good Ordinary,"

"Low Middling," "Middling," "Good Mid-

dling " and " Middling Fair," the last of which

is the highest grade. The second series illus-

trates upland cotton picker waste, and com-

prises one sample from each of the five full

grades of standard upland cotton extracted by

the machines employed in opening and prepar-

ing raw cotton for the carding machine. The

picker waste is thrown out by the four follow-

ing machines: the preparer or opener, the

breaker, the intermediate and the finisher.

The third series comprises a box containing

one sample each of card motes, card fly and

card strippings, from the five full grades of

standard upland cotton, and shows the matter

thrown out as waste in carding raw cotton.

The final box includes one sample of yam
spun from gray and bleached raw stock of each

of the five grades of standardized eastern and

western upland cotton and comprises 20 sam-

ples in all. Although the standard grades of

cotton were established by the government

some time ago, this is the first exhibit show-
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ing the waste from the various processes of

manxifaeture through which cotton passes.

The fuel value of two pounds of wood is

roughly equivalent to that of one pound of

coal. This is given as the result of certain

calculations now being made in the forest

service laboratory, which show also about how
many cords of certain kinds of wood are re-

quired to obtain an amount of heat equal to

that in a ton of coal. Certain kinds of wood,

such as hickory, oak, beech, birch, hard

maple, ash, elm, locust, longleaf pine and

cherry, have fairly high heat values, and only

one cord of seasoned wood of these species is

required to equal one ton of good coal. It

takes a cord and a half of shortleaf pine, hem-

lock, red gum, Douglas fir, sycamore and soft

maple to equal a ton of coal, and two cords

of cedar, redwood, popular, catalpa, Norway
pine, cypress, basswood, spruce and white pine.

Equal weights of dry, non-resinous woods,

however, are said to have practically the same

heat value regardless of species, and as a con-

sequence it can be stated as a general propo-

sition that the heavier the wood the more

heat to the cord. Weight for weight, how-

ever, there is very little difference between

various species; the average heat for all that

have been calculated is 4,600 calories, or heat

units, per kilogram. A kilogram of resin will

develop 9,400 heat units, or about twice the

average for wood. As a consequence, resinous

woods have a greater heat value per pound

than non-resinous woods, and this increased

value varies, of course, with the resin content.

The available heat value of a cord of wood de-

pends on many different factors. It has a re-

lation not only to the amount of resin it con-

tains but to the amount of moisture present.

Furthermore, cords vary as to the amount of

solid wood they contain, even when they are

of the standard dimension and occupy 128

cubic feet of space. A certain proportion of

this space is made up of air spaces between

the sticks, and this air space may be consider-

able in a cord made of twisted, crooked and

Icnotty sticks. Out of the 128 cubic feet, a

fair average of solid wood is about 80 cubic

feet. It is pointed out, however, that heat

value is not the only test of usefulness in fuel

wood and since 95 per cent, of all wood used

for fuel is consumed for domestic purposes,

largely in farm houses, such factors as rapid-

ity of burning and ease of lighting are im-

portant. Each section of the country has its

favored woods and these are said to be, in gen-

eral, the right ones to use. Hickory, of the non-

resinous woods, has the highest fuel value per

unit volume of wood, and has other advantages.

It burns evenly, and, as housewives say, holds

the heat. The oaks come next, followed by

beech, birch and maple. Pine has a relatively

low heat value per unit volume, but has other

advantages. It ignites readily and gives out a

quick hot flame, but one that soon dies down.

This makes it a favorite with rural house-

keepers as a summer wood, because it is par-

ticularly adapted for hot days in the kitchen.

The fuel qualities of chestnut adapt it par-

ticularly to work in brass foundries, where it

gives just the required amount of heat and it

is therefore in favor. Coastwise vessels in

Florida pay twice as much for Florida button-

wood as for any other, because it burns with

an even heat and with a minimum amount of

smoke and ash. The principal disadvantage

of the resinous pines is their oily black smoke.

The museum of the California Academy of

Sciences has received as a gift the large col-

lection of marine, freshwater and land shells

assembled by the late Henry Hemphill. The

generous donor is Mrs. Charlotte Hosmer, of

Oakland, California, the daughter of Mr.

Hemphill. The collection contains between

60,000 and 70,000 specimens, representing 12,-

000 to 15,000 species, and is particularly rich

in west coast species. The museum of the

academy has also recently acquired the entire

Lowe collection of Indian baskets, pottery,

stone implements, Navaho and Chilkat blan-

kets, and miscellaneous objects of Indian

manufacture and use. This collection com-

prises more than 1,500 Indian baskets, and

several hundred pieces of pottery and mis-

cellaneous objects. The collection of baskets,

which is said to be one of the most complete

and valuable in existence relating to the
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Pacific coast tribes, is the result of many
years devoted to the subject by the late Pro-

fessor and Mrs. T. S. C. Lowe, of Pasadena.

The collection comes to the academy as an

indefinite loan through the generosity of Hon.

Wm. M. Fitzhugh, of San Francisco. Mr.

Fitzhugh not only gives the collection, but -will

also meet all the expenses of labeling, card

cataloguing, providing cases of the best type

and installing the collection in the academy's

new museum building now under construc-

tion in Golden Gate Park.

By ail amendment to the by-laws recently

adopted by the Academy of Natural Sciences

of Philadelphia, the members can now borrow

certain books to be designated by the librarian

and the library committee. The library has

been esclusively for reference, no one having

been allowed to take books from the building,

since 1859.

There has been a decline of more than

6,000 applications for patents during 1914 in

Great Britain. Whereas in 1913 the number
of patents applied for was over 31,000—^prac-

tically the same as the preceding year—the

total of 1914 amounts to barely 25,000. The
causes of this falling off are said to be the

interference with certain trades consequent

upon the war and the cessation of applications

from hostile countries. As these causes apply

to only the last five months of the year, the

decrease during that period amounts to about

one half.

A SERIES of six popular demonstrations in

science has been arranged by Syracuse Uni-

versity and the Technology Club of Syracuse,

as follows

:

January 14—The production and application of

electricity: Dean William P. Graham, of Smith

College of Applied Science.

January 21—Some of our common birds and how
they are helpful or harmful: Dr. Chas. C. Adams,

forest zoologist of the New York State College of

Forestry.

January 28—Bacteria, friends and foes: Pro-

fessor H. N. Jones, of the department of bacteriol-

ogy, Syracuse University.

February 4—Gas engines—their construction and

operation: Mr. George Babcock, expert with the

Franklin Automobile Co.

February 11—How timber decays and how this

decay may be prevented: Dean Hugh P. Baker, of

the New York State College of Forestry.

February 18—^Illuminating and other gases and
how they are produced and used in our industries:

Dr. E. N. Pattee and Professor 0. E. Hoover, of

the department of chemistry of Syracuse Univer-

sity.

UNIVERSITY AND EDUCATIONAL NEWS

Mr. George Skelton Tuill, of London and

Australia, has given a sum of $20,000 to the

University of Aberdeen to found a scholar-

ship in chemistry in the memory of the arts

class of 1864^68, of which he was a member.

The scholarship will be held by a student of

the university for the purpose of research

within it, or for the study of the practical

applications of chemistry elsewhere. Mr.

James Campbell, LL.D., chairman of the gov-

ernors of the North of Scotland College of

Agriculture, has founded four bursaries or

scholarships to be held by students of the uni-

versity in the college.

It is stated that there are this year matric-

ulated in the University of Berlin 7,037 men
and 898 women, as compared with 8,200 men
and 859 women last winter.

Dr. William H. Park has offered his resig-

nation as dean of the New York University

Medical College because of the ruling of the

department of health that its department heads

shall not hold adtainistrative positions else-

where. Dr. Park is director of laboratories.

He will retain his position as professor of bac-

teriology and hygiene in the college.

Professor de la Vallee Poussin, of the

University of Louvain, will, as has already

been announced, give a course of lectures at

Harvard University. The lectures which will

be in French are on Lebesque Integrals. The

first lecture will be given on February 16 and

the course will be given twice (possible three

times) a week throughout the remainder of the

academic year. There will also be supplemen-

tary lectures and explanations in English by

Dr. Dunham Jackson.
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Professor R. M. Barton, of the University

of New Mexico, has been appointed professor

of mathematics in Lombard College.

DISCUSSION AND COSBESPONDENCE

THE RATE OF CONTINENTAL DENUDATION ^

In an article bearing the above title, pub-

lished in Science, December 25, 1914, Charles

Keyes contends that determinations of mineral

matter carried by such streams as the Missis-

sippi are of little or no value, particularly as a

basis for estimates of " the rate of lowering of

the continental surface through stream cor-

rasion" (and transportation?). To the pres-

ent writer it seems that the article as a whole

and most of the individual statements in it are

likely to give many readers a wrong impres-

sion, and that some of the statements, for ex-

ample that " The elaborate stream measure-

m.ents thus go for naught " are altogether and

demonstrably untrue.

The great practical value of the water anal-

yses is too obvious to need elucidation. They

are essential in water-supply problems almost

innumerable, especially in connection with

providing water for industrial and municipal

use, and for irrigation; in fact they were made
primarily for use in solving just such prob-

lems, not " with the express purpose of deter-

mining the rate of lowering " of the land sur-

face. The measurements of stream discharge

that have been utilized in calculating the

rates of denudation furnish the basic data

for many of the greatest public and private

hydraulic developments in the United States.

The educational value of the data afforded

by these determinations is equally obvious.

That the Mississippi is gathering from the sur-

face, mostly from the soil, of its own basin sev-

eral hundred million tons of earthy material

every year and is dumping this material into the

Gulf of Mexico; that practically none of this

material is being returned; that some parts

of the basin are losing by stream action more

rapidly than others; that the earth's surface

everywhere is being continually modified by

such action—valleys carved, hills razed, and

1 Published by permission of the Director, TJ. S.

Geological Survey.

so on—these are not facts that it is worthless

to ascertain.

Apparently Mr. Keyes wishes to convince

his readers that the stream observations that

he assails are futile because the effects of

stream action are modified by internal earth

movements and by the introduction of wind-

blown materials.

That parts of the Mississippi basin have

been uplifted in past geologic time is a matter

of common knowledge, but the writer does not

see that it affects the precision of conclusions

regarding the amount of material now being

removed by the streams. The statement that

" Since Glacial times—perhaps 10,000 years

ago—a very considerable part of the upper

Mississippi Valley appears to have been ele-

vated not less than 500 or 600 feet" must

have reference to the remarkable work of late

years on raised Pleistocene beaches of the

Great Lakes, but the published reports on this

work indicate that only a small part of the

Mississippi Valley has been affected by the

uplift, and none of it so much as 500 or 600

feet. The 500- and 600-foot isobases lie en-

tirely outside of the Mississippi basin in the

vicinities of Lake Superior and Quebec.

As to wind deposits, it should be remem-

bered that strata of other than wind origin lie

at or near the surface throughout the Missis-

sippi basin, whereas if dust had been accumu-

lating " over the entire Mississippi Valley

faster than the river and its tributaries are

carrying rock waste to the sea," water-laid

and ice-laid materials would not outcrop but

would be deeply buried under eolian dust instead

of under products of their own decomposition.

That large quantities of material have been

and are being shifted by the wind no one

doubts. The literature on the subject is

voluminous, as is shown by the excellent bibli-

ography compiled by Stuntz and Free, and

many precise data have been recorded. For

example, J. A. Udden calculated in 1894 that

the capacity of the atmosphere over the Mis-

sissippi basin to transport dust may be a thou-

sand times that of the river, but he did not

fail to observe that the actual load carried by

the air is " an insignificant fraction " of its

capacity load. Dust, however, is shifted back
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and forth in tte basin by the wind, whereas

stream sediment and dissolved matter travel

in one direction only. It is well known that

in drawing conclusions regarding the rate of

denudation account should be taken of the

material transported by wind. Attention was

called to this factor of the problem by E. E.

Free in an article published in Science, March

12, 1909, but it is difficult to comprehend how
conclusions as to the " rate of lowering of the

continental surface through stream corrasion "

are affected by aerial transportation. (Erosion

rather than corrasion is probably here meant,

for corrasion does not include transportation.)

In the fourth paragraph of his article Mr.

Keyes speaks of wind-blown dust and then

says:

In recent geologic times also, the western half

of the basin has actually had deposits laid down
upon its surface to a thickness of not less than

3,000 feet.

Now if " recent geologic times " means most

of the Tertiary and Quaternary periods (of

which Recent time is but a small part) ; if

the " western half of the basin " means a part

of the western half of the basin ; and if " de-

posits " means not only wind deposits (loess

and sand) but also and predominantly aqueous

deposits, the statement would appear to be in

accord with the facts. Nevertheless it might

still be characterized as trite and irrelevant,

for the existence of Tertiary and Quaternary

strata in the western part of the basin is well

known and the commonly accepted conclusion

that the great western tributary, Missouri

Kiver, carries 150 to 200 million tons of min-

eral matter out of its drainage basin every

year is on just as firm a basis as before.

Eugene Wesley Shaw

albinism m the english sparrow

To THE Editor of Science: The note in

Science of January 1, concerning albinism in

the English sparrow recalls several observa-

tions made by the present writer at various

times. Semi-albinism, or spotting, or mottling

with white in the plumage of these birds is

not at all rare, though of course not partic-

ularly conspicuous unless one is especially

used to the study of birds in the open. I have

seen this feature among these sparrows both

in this country and in Europe at several times

and places. But complete albinism is less

common, though not so rare as the note re-

ferred to above might imply. A number of

years ago in Oxford, Ohio, I found in a

brood of sparrows just in flight from the nest

three specimens which were perfectly white,

and with the characteristic pink eyes of the

pure albino. Two of these birds I was able

to capture, the other escaped. Two of the

same brood were quite normal in plumage.

Neither of the parent birds was an albino,

and so far as one could know the phenomenon
was quite spontaneous in this brood. Another

case which came to my knowledge quite re-

cently was in Syracuse. In this case a single

specimen was observed by school children of

one of the grammar schools of the city who at

once ran to the teacher with the news, and

the teacher having seen it communicated with

me as to the significance of a feature quite

new to her. While I did not see this specimen

myself, the validity of the case is beyond

doubt and may be accepted as another ex-

ample of the phenomenon.

In this connection it may be well to call

attention to several cases of partial albinism

which I have noted in the common robin.

Several years ago I found such a female robin

brooding a nest near my house and I took

pains to watch the outcome. None of the

young gave any indication of white plumage.

Another case has come under observation in

a park adjoining my present home in Syra-

cuse. Here again, the robin was a female,

and had a conspicuous patch of white feathers

on the back and shoulder. The specimen has

been noted now for three successive summers,

and though careful attention has been directed

to the young no evidence of similar markings

has been noted. Albinism being a recessive

character tends to disappear under ordinary

conditions of mating, hence its comparative

rarity in a state of nature.

Charles W. Hargitt
Stkacuse University,

Syracuse, N. T.
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SCIENTIFIC BOOKS
Logons sur les Fonctions de Lignes. Pro-

fessees a la Sorbonne en 1912, par ViTO

VoLTERRA, recueillies et redigees par Joseph

Pekes. Paris, Gauthier Villars, 1913.

The point of view of this book of Volterra's

is the systematic generalization of systems of

relations of simple type by means of a passage

from finite to infinite. We are already fa-

miliar with this procedure, in the subject of

integral equations, first in the work of Volterra

himself, suggested then in the work of Fred-

holm, and minutely worked out in the papers

of Hilbert, his associates and students. But
whereas perhaps Hilbert has limited himself

to a few aspects of the question and rigorously

justified the passage from finite to infinite,

considering the subject of forms in an infinite

number of variables as a subject for investiga-

tion in itself, Volterra has made wide applica-

tion of an heuristic device for the purpose of

obtaining results, which can then sometimes

more simply be justified by methods proper to

the new subjects themselves. This device is

as old as the idea of infinitesimals.

After mentioning the familiar generaliza-

tions of this kind, of sum and product, Vol-

terra considers briefly the subject of the gen-

eralization of the multiplication of substitu-

tions, coordinate with the integration of linear

differential equations, and then devotes the

pages of the book proper to the generalization

of the idea of function of several variables.

This generalization involves the general prin-

ciples of the study of functional relations.

We are concerned then, in the limit, with

the investigation of functions which depend

on an infinite number of variables—-in par-

ticular, on all the points of a curve, or on all

the values of another function throughout a

certain interval. The general method of mak-

ing such a study is by procedure from the

finite to the infinite.

As an illustration of such a procedure, Vol-

terra cites, in the Introduction, a treatment of

the restricted problem of three bodies, by

the application of Cauchy's method. The mo-

tion of the small body, the only one not

known, can be determined by summing the

motions obtained by considering the larger

bodies as temporarily fixed at various points

of their orbits, and proceeding to the limit as

these various points on each orbit are taken

closer and closer together.

Another passage of the Introduction relates

to the definition of the derivative of a func-

tion of a curve, and is worth while quoting,

since in this ease the example is proper to our

subject itself. " If a quantity depends upon a

curve, we can study the effect produced on the

quantity by a variation of the curve. If this

variation is very small and limited to the

neighborhood of a point of the curve, we arrive

at the notion of derivative.^ For each point of

the curve we shall in this way have a derivative.

By superposing such variations of the curve,

made in all its points, we find the differential,

or variation, of the quantity, which will be ex-

pressed by means of an integral; in fact, since

a function of a curve is a function of an infi-

nite number of variables, the sum which ex-

presses the differential of a function of several

variables leads, by the passage to the infinite,

to an integral.

"We can then take up the study of differ-

entials of higher order, and thus come to an

analytic development analogous to the Tay-

lor's series. The siiaple double and triple

sums, etc., which occur in the development of

a function of several variables, are replaced by

simple, double, triple, etc., integrals."

The character of this analysis is thus shown.

Its purpose is to investigate the phenomena
of hysteresis and " evolution " or " heredity "

in physical systems—occurrences where the

state of the system is supposed to depend upon

the history of the system, i. e., to depend upon

the values of certain functions throughout all

previous instants of time.

In regard to hysteresis and evolution, in

physics as in biology, we may adopt two dif-

ferent points of view. One possible stand-

point is that the future state of a system is

determined entirely by its state at a given

instant, and if the history of a system is used

in determining its subsequent behavior, that

1 As the limit, under proper restrictions, of tlie

ratio of the variation of the function to the inte-

gral of the variation of the curve, in that neigh-

borhood.
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is merely a sign that the instantaneous condi-

tions are insufficiently known. The other

point of view is that the history can not

he replaced hy the consideration of contem-

poraneous elements; in other words, that

a finite number of present elements can

not replace the infinity past instants in the

determination of the state of the system. The

question as to the presence of heredity effects

in physical phenomena is, as Volterra points

out, of the same character as the old New-
tonian question of action at a distance. In

fact, if we take account of the theory of rela-

tivity and the four-dimensional space-time

space, the two questions meet.

Such questions are important if we try to

reduce our system of the world to one that is

entirely kinetic. In that case we must get rid

of the " coefficients of heredity " by explaining

them in terms of concealed motions. It may,

however, be impossible completely to reduce

physical phenomena to a finite number of ele-

ments, no matter how described in terms of

functions and variables, without exceeding the

time limit for speech; and one method may
not be more " fundamental " than another.

But regardless of our attitude towards the two

aspects of the question, or our opinion of the

practical value of making such distinctions

on the ground of " reality " or " truth," we
can not in any case deny the value of the

analysis that enables us to take account of

such a thing as the history of the system.

Let us turn now to two subjects, elasticity

and electricity, where this analysis seems to

be usefully introduced. In the usual treat-

ment of elasticity, we have Hooke's law, con-

necting the deformations and tensions of the

system; in electricity the induction and dis-

placement are also connected by linear rela-

tions. If now we assume that the tension at

any time depends linearly not only on the de-

formation at that time, but also on the de-

formation at all previous times, we can intro-

duce this fact into our equations by adding,

in our expression of Hooke's law, a term in

the form of an integral, whose integrand rep-

resents the contribution to the tension at a

time t, due to a deformation acting at a time

T through an interval of time dr. In this

way, Hooke's law becomes an integral equa-

tion, or a system of integral equations, and
the differential equations that determine the

deformations or the tensions become integro-

differential equations. In a similar way, in-

tegro-differential equations are introduced

into the subject of electricity.

The study of the methods of integro-differ-

ential equations, their solutions, and their

applications to the subject of hysteresis, or

heredity, form the subject matter of the book

from Chapter V. on. In connection with the

relative importance which the theory of this

subject has assumed in the presentation of

Professor Volterra, we may remember that in

the ease of elasticity it seems to have received

important experimental verification in the

work of our American physicists. Professor

Webster and Dr. Porter.

A detailed analysis of the contents of the

book is unnecessary. Some points, however,

should be given special mention, because of

their universal interest. Chapter TV. is de-

voted to functional equations in general; that

is, to implicit functions of curves. Theorems

are obtained which correspond, first to the in-

version of an analytic function, and second to

the more extensive theorem on the determina-

tion of implicit functions in general. In fact

it may be noticed that the theorem might be

given in such a form as to include the ordi-

nary theorem on implicit functions as a spe-

cial case, although with respect to the scope

of the book sudh a generalization would be

trivial. The condition for the " closed cycle
"

(Chapter VII.) deserves special attention, be-

cause of its relation to the problem of hered-

ity, which, as we have seen, is 'a central one

for the book. In this chapter, section 10 is a

first essay at a possible treatment of magnetic

hysteresis. Another interesting subject is the

application of permutable functions to the so-

lution of integro-differential equations. It is

in connection with this subject that are in-

troduced various new sorts of transcendental

functions, similar in a way to the exponential

function, the sine, and so on. The quality

of periodicity, which appears to be lacking,
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mig-ht be materialized by means of a slightly

different sort of symbolism.

Tbe book does not attempt to give a com-

pletely exhaustive account of the subject of

functions of curves. It omits notable re-

searches by Hadamard, Levy, Frechet, and
confines itself rather closely to the personal

researches of the author, vcho is of course the

inventor of their analysis and the principal

source of its development. But if it lacks con-

sideration of some of the possible branches, it

makes up for the omission by possessing the

artistic quality Which is characteristic of uni-

fied original work. Moreover, the reader will

continually find references to theoretical

physics and other branches of mathematics,

which, besides illuminating profoundly the

matter in hand, testify to a not common com-

prehensiveness of thought on the part of the

author.

G. C. Evans

The Essence of Astronomy. By Edward W.
Price. G. P. Putnam's Sons. 1914. Pp.

xiv :+ 207. Illustrated.

The Century Dictionary defines essence as

being the inward nature, true substance, or

constitution of anything. From the title of

Mr. Price's book, therefore, one would expect

to find something of the inward nature of the

solar system, or true substance of the stellar

universe, some hint as to the underlying

causes and formations of the heavens. But
one who opens the book with such expecta-

tions will be most grievously disappointed,

for the work is but a compilation of the sim-

plest statistical facts; facts which have been

compiled and written about over and over

again. Further, the book contains some
strange and new conceptions: to classify the

milky way as a freak, and double and variable

stars as oddities, is certainly new, and such

classification, itself, might even be called odd
and freakish.

The book is well made mechanically, well

printed, with clear and beautiful illustrations,

but otherwise it is one of dozens of similar

crude compilations.

Chas. Lane Pooe

An Introduction to General Psychology. By
Egbert Morris Ogden. Longmans, Green
and Co., 1914. Pp. xviii + 2Y0.

Professor Ogden's text-book is the outcome
of a definite abandonment of the purely sen-

sationalistic conception of psychology. Dr.

Ogden defines his science as " the study of

mental happenings." He treats not merely

of " mental contents " and their physical con-

ditions, but also of the " mental activities

"

which constitute what he rather vaguely calls

the " purposive aspect " of mental happenings.

As elements of mental contents Dr. Ogden
enumerates sensations, images, thoughts

—

which he classifies as notions or relations—and
affections. Attention, memory, perception,

ideation, emotion and reaction are brought

together under the heading " The Synthetic

Facts of Mind." The concluding section of

the book contains chapters on " mind and
body," " personality " and " character." In
the last of these chapters Mr. Ogden suggests

the relation of psychology to logic, to esthetics,

to ethics and to religion. Under the second

heading he discusses mainly sleep, dreams,

hypnosis, multiple personality and insanity.

Not all teachers—it may be noted—^will ap-

prove the inclusion of the topics just named
in a book of fewer than 300 pages ; and many
will regret the brevity with which all topics

are treated and the omission of " all diagrams,

references to literature and practical demon-
strations."

The writer of this notice is glad to find Pro-

fessor Ogden in substantial agreement with

Herbert Spencer, William James, Binet,

Meinong, the Wiirzbiirg school, and with sev-

eral recent American writers in his view that

thought-elements as well as sensational and

affective elements, should be explicitly ac-

knowledged in a text-book of psychology; and

she welcomes also his repeated descriptions of

consciousness—the relating consciousness (pp.

14 ff.), affection (pp. 85 ff.) and wiU (pp.

lYl f.)—in terms of the self who is conscious.

Occasional artificial constructions and a cer-

tain vagueness in the use of the term " mental

activity " might indeed have been avoided, had
this natural and inevitable point of view been

more steadily held.
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The book, and in particular chapters I., II.,

VIII., XII. and Xni., may be commended to

those who are interested in the development of

psychological theory. Almost every page is

marked by the touch of the clear thinker, the

first-hand observer, and the careful experi-

menter.

Mary Whiton Calkins

Welleslet College

PETBOLEUM DEVELOPMENTS IN FOREIGN
C0VNTEIE8

The -worldv^ide activity in the search for

petroleum deposits of commercial importance

which characterized the year 1913 continued

unabated during the early part of 1914. Dur-

ing the later part of the year development in

proved areas was greatly curtailed and explora-

tion work postponed on account of the Euro-

pean war and the enormous overproduction of

oil in the United States and Mexico.

John D. Northrop, of the United States

Geological Survey, is authority for the follow-

ing statement discussing the petroleum devel-

opments in foreign countries in 1914, which

has just been made public by the survey.

WORTH AMERICA

Canada.—The productive fields of Ontario

and New Brunswick continued to furnish the

declining petroleum output of the Dominion.

Though considerable effort was made to extend

the boundaries of the productive areas, new
production sufficient to offset the decline in

older wells was obtained only in the Eelle

River field, Ontario. Good gas wells continue

to be found in the Tilbury district, Ontario,

but attempts to retard the declining oil output

were unsuccessful.

Wildcat activity, with apparently undue in-

terest centered in the vicinity of Calgary,

Alberta, was the feature of the year in the

western provinces. The discovery of small

quantities of high-grade petroleum at depths

of 1,562 and 2,700 feet in the Dingman well,

southwest of Calgary, created a hysterical rush

for mining locations in the area. Drilling was

commenced at a number of points southwest

and northwest of Calgary and, though proving

the presence of small quantities of heavy oil

in certain areas of favorable structure, failed

to demonstrate the true extent or value of the

field before the end of the year. In northern

Alberta the lack of transportation facilities

retarded the development of the promising oil

strikes of the Athabasca Oils, Ltd., near Fort

McKay.
In British Columbia encouraging oil indi-

cations in the valley of Flathead River and in

the vicinity of Revelstoke, Kootenai County,

and at Pitt Meadows, New Westminster

County, near Vancouver, resulted in more or

less prospect drilling.

In Saskatchewan interest was centered at

Moose Jaw, where good oil showings were

found, but included additional projects at

Regina, Battleford, and Saskatoon and in

Souris Valley, where oil seepages occur near

Roche Pereee.

Mexico.—Early in 1914 field operations in

the oil districts of Mexico were very active

—

more so in the northern fields at Panueo and

Topila than in the southern fields vshere the

work was interrupted by the belligerent polit-

ical factions. The bringing in of an enormous

gusher by the Corona Oil Co. (Dutch-Shell)

at Panueo on January 11 became the signal for

a pronounced increase of work in the northern

fields, where, as in the southern fields, the lack

of adequate storage facilities tended to hamper

developments greatly. Work in all districts

was abruptly curtailed and in many places

terminated by the exodus of operators and

workmen beginning in April. Although the

subsequent activities of the warring factions

resulted in no great damage to the petroleum

interests, the resulting conditions of unstable

government prevented the resumption of more

than nominal activity in the oil fields up to

the end of the year. Late in the year the re-

sumption of local oil consumption by the Mexi-

can railroads and mining industries served to

revive activity to some extent at Panueo and

Topila.

Of more than passing interest was the fire

which raged about the famous Potrero del

Llano No. 4 well of the Mexican Eagle Oil Co.,

during the later part of the year. Seepages of
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oil escaping to the surface after the well had

been capped were ignited by lightning on

August 14, and up to the close of the year the

fire, though confined to a small area, had defied

all efforts to extinguish it.

During the year the Panuco field was ex-

tended to the southwest and the Topila field

to the west. Wildcatting at Eanoho El Chapo-

pote revealed promising indications of an oil

field near Campeche, State of Campeche. A
four-still topping plant was installed by the

Standard Oil Co. at Tampico, and 'construc-

tion work was started by the Tampico &
Panuco Valley Tramways Co. on a 25-mile

railroad connecting Tampico with the Panuco

oil field.

CENTEAL AMERICA AND WEST INDIES

Examination of the petroleum indications

in Honduras resulted in the formation of the

Honduras Oil Co., financed by Honduras cap-

ital, which is reported to have obtained conces-

sions in the departments of Atlantida, Yoro

and Comayagua.

By legislative decree the government of San
Salvador has granted to Alfredo Leon Schles-

inger, a native of Austria-Hungary, the exclu-

sive privilege of conducting geologic studies

of the mineral resources of San Salvador for

one year and of exploiting them for a period

of 30 years, subject to a 25 per cent, royalty

and to the reversion of all property to the

government at the end of the concession

period.

Drilling for oil in Cuba continued in the

vicinity of Cardenas.

The testing of promising structure and oil

indications in Barbados was retarded by the

failure of the legislature to enact laws pro-

viding for such exploration.

Developments at Trinidad resulted in a

marked increase in production over previous

years, despite the deterring effects of meager

storage facilities, which, together with the

infiuence of the European war, served to greatly

curtail operations toward the end of the year.

SOUTH AMERICA

Oolombia.—The discovery of petroleum and

natural gas at Tubara, near the important

Caribbean seaport of Barranquilla, indicates

the development of an important oil field in

close proximity to the Panama Canal.

Ecuador.—Investigations of the petroleum

indications along the coast and in the moun-
tains near Quito, by a Dutch syndicate, sug-

gest the possible development of Ecuador's

petroleum resources in the near future.

Peru.—Developments in the proved oil fields

of Peru were without notable incident. The

production showed a moderate increase during

the early part of the year, necessitating the

erection of additional tankage at Zorritos.

Bolivia.—Geologic investigations in the area

between the Incahuasi and Aguaraygua ranges

have shovm the presence of a considerable area

of prospective oil land south of Sucre, and the

reported acquisition of petroleum concessions

in that region indicates that the area wiU be

thoroughly tested.

Chile.—Several companies were organized in

Santiago to test certain districts in which sur-

face indications of petroleum have been knovm

for many years.

Argentina.—In the Comodoro Rivadavia oil

district, in southern Argentina, 5,000 hectares

(12,355 acres) of land has been reserved by the

government, of which 350 hectares (865 acres)

is being exploited by the state. Legislation

providing for the exploitation of the petro-

leum deposits in Comodoro Rivadavia is now

under consideration by the Argentine Con-

gress.

Venezuela.—^Work was continued by the

Caribbean Petroleum Co., on the east coast of

Lake Maracaibo in the shallow-sand field

opened late in 1913.

Russia.—On Apsheron Peninsula the oil

fields in the vicinity of Baku showed a steady

decline, development being retarded by a strike

of the oil-field workmen which lasted from

June 11 to July 31. In spite of the effects of

the strike and the immediately succeeding

mobilization of the Russian army, which in-

volved a great number of oil-field workers,

the production of the Baku fields made sub-
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stantial headway during the later part of the

year.

At Grosny, in northeastern Caucasus, ex-

tensions of productive area yielded a grati-

fying increase in production. At Maikop pro-

duction decreased in spite of significant oil

strikes in the Bladijenskaia district, north-

west of the developed portion of the field.

In the relatively new TJral-Emba or Ural-

Caspian area the Dos Sor field attracted the

greatest attention, but minor activity was evi-

dent in some forty other fields scattered over

an area of 300 square miles east of the mouth
of Ural Eiver. A refinery at Bolshaia Eaku-
sha, near Guriev, commenced operations in

January. On the east side of the Caspian Sea,

in the Ferghana Valley, Turkestan, develop-

ments in the new Sel-Rokh field resulted early

in the year in a production which surpassed

that of the old Tchimion district, Turkestan.

Developments in Tcheleken Island were

nominal.

Roumania.—Despite the increasingly active

drilling campaign which characterized

Eoumanian developments in the early part of

the year and resulted in notable western and
southwestern extensions in the Bana-Moreni
district and in the discovery of deeper-lying

productive strata in the same area, the net

production of the country registered a decline.

This decline, which was not in any sense due
to the exhaustion of the productive fields, re-

sulted in part from interruptions incident to

the mobilization of the Eoumanian army but
chiefly from the conditions of overproduction

arising from restricted markets and low prices

consequent on the European war, which in-

volved the countries that bound Eoumania on

all sides. Notwithstanding these retarding

influences the later part of the year recorded

slight increases of productive areas in the

Baicoi-Pebatori and Eazvadlaid districts.

Austria-Hungary.—In the Galician fields

active development early in the year resulted

in establishing a southern extension of the

Boryslaw field which clearly indicates the ulti-

mate connection of that field with the develop-

ment at Mraznica. Operations in the oil

fields during the later part of the year were

much curtailed as the adjacent territory be-

came the theater of conflict between Russian
and Austrian troops.

In Hungary the discovery of oil was re-

ported in the village of Morvaor, district of

Szenice, ISTyitra county.

Spain.—^Promising surface indications of

petroleum in the area about Cadiz, in southern

Spain, were examined at the expense of the

Spanish government. In northern Spain,

near Santander, petroleum in small quantities

was discovered in a boring made for salt.

Turlcey.—^Plans for the active development

of the imperfectly operated oil fields in the

Tigris and Euphrates valleys, in the vicinity

of Mosul and Bagdad, were postponed by the

European war.

In Palestine prospecting was active at Ma-
karim, in the area between the River Jordan

and Deraa adjacent to the Hedjaz Railway, by
the Turkish Petroleum Co., a successor in in-

terest to the Syrian Exploration Co.

Persia.—Interest in Persian developments

was greatly stimulated by the decision of the

British government, announced May 22, to

acquire a majority interest in the Anglo-

Persian Oil Co., and thereby secure for the

admiralty undisputed access to valuable oil

lands adjacent to the Persian Gulf. The effect

of the European war on this agreement was not

apparent at the end of the year.

India.—Operations in the Tenangyaung,

Singu and Tenangat districts, in Burma, were

nominal, the search for deeper sands in the

first two districts furnishing variable results

not altogether satisfactory. Wildcatting in

Burma resulted in the opening of a promising

new field at Indaw, Kindat Township, in the

upper Chindwin district.

China.—^Under the terms of an agreement

entered into by the Chinese government and

the Standard Oil Co., of New York, a joint

investigation of the petroleum resources in and

near Autin-fu, Shensi, Chengte and Chihli was

undertaken.

Japan.—Interest was centered in the Akita

oil district, on the west coast of Nippon, near

the north end of the island, where on May 25

and September 1 gushers credited with flows of

several thousand barrels daily were brought in

by the Nippon Oil Co. In 14 other known oil-
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bearing localities in Japan no developments

of note were reported.

OCEAITIA

In Borneo, Sumatra and Java no notable

additions to productive area were made. In
the northeastern portion of New Guinea
(Papua) petroleum deposits were reported near

Eitape, and in the southeastern portion of the

island oil indications of great promise were
found by Australian geologists on the western

flank of the Albert Mountains, between the

Eiver Purari on the north and Tule Island

on the south.

New Zealand.—Interest was centered in the

Taranaki district, New Plymouth, North Is-

land, where late in the year four wells pro-

ducing oil simultaneously were believed to

indicate the presence of a considerable quan-
tity of oil in the locality. On South Island

the Shell interests abandoned a test well at 900

feet on account of the presence of metamorphic
slate.

AFRICA

Algeria.—Work on the test well of the

Algerian oil fields at Abd-er-Eahim was sus-

pended in April, 1914, at a reported depth of

902 meters, on account of parted casing. A
second test started in March was located at

Messila.

Egypt.—The activity of the Anglo-Egyptian
Oilfields, Ltd., resulted in the completion of a

number of creditable wells during the year in

the Gemsah and Hurgada fields.

Somaliland.—^Promising oil indications were

found in British Somaliland on the south side

of the Gulf of Aden.

A STUDT OF TSE INFLUENCE OF VOL-
CANIC DUST VEILS ON CLIMATIC

VARIATIONS

The series of overlapping yearly means of

temperature, expressed graphically, show most
characteristic crests and depressions. In the

ease of tropical stations, in particular, the

crests of the curves are very regular and re-

cur at intervals of two to three years, prac-

tically at the same time all around the world.

As a general result of a detailed study of

the temperature data of the years 1900-1909,

for Europe, Greenland and North America,

I have found some striking correlations be-

tween these equatorial variations and the more
complicated variations of temperate and arctic

regions. This research has been published

recently in the Annals of the New York
Academy.

In another study of all available tempera-

ture data of the years 1891-1900, published

some years ago, I have shown that terrestrial

atmosphere, at the earth's surface, has been

warmer in 1900 than in 1893 by at least

0.5° C. On the maps representing the geo-

graphical distribution of the departures of

annual means from the quasi-normal values

of ten-yearly means, the areas of positive de-

partures have been called thermopleions and

the areas covered by negative departures anti-

pleions. On the curves of overlapping means
the crests correspond to pleions and the de-

pressions correspond to antipleions. I have

presumed that the excess of pleions over anti-

pleions, corresponding to pleionian crests of

equatorial stations, may be due to an increase

of the solar constant.

Recently, many papers have been published

about the influence of volcanic dust on meteoro-

logical phenomena, on atmospheric tempera-

ture in particular, and it has been admitted

by different authors that volcanic dust must

have been a factor in the production of past

climatic changes.

The hypothesis ascribing the origin of cli-

matic variations to the presence of volcanic

dust veils in the higher atmospheric layers, is

a very plausible argument against my supposi-

tion that the changes in terrestrial temperature

are due to cosmical causes. Before going any

further in my researches on the mode of forma-

tion and the dynamics of pleionian varia-

tions, it was therefore necessary to flnd out to

what extent one may be justified to suppose

that the antipleionian depressions of tempera-

ture are simply caused by the presence of

volcanic dust veils.

In a paper read before the New York Acad-

emy of Sciences on December 7, 1 have studied
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more in detail the effect of the eruptions of

1883, 1902 and 1912 on atmospheric tempera-

ture. Only volcanic eruptions of an esplosive

character had to be taken into special con-

sideration, because it is only when volcanic

dust has been projected in great quantity above

the ordinary elevation of the cirrus clouds,

that this dust could remain in suspension long

enough to be spread out all around the globe

by the winds of the stratosphere.

In the case of the famous Krakatoa erup-

tion in 1883, the optical phenomena produced

by the volcanic dust veil have been observed

practically all over the world. The explosion

occurred on August 27, 1883. The main sky

phenomenon, produced by the dust, went

around the world in fifteen days from E. to W.
along the equator, spread out N. and S., was

observed in the Gulf of Mexico by the end of

September and all over the United States in

November. Curiously enough, the effect of

the Krakatoa dust veil on atmospheric tem-

perature seems to have attracted no special

attention.

Besides the Krakatoa, other volcanoes have

been very active during the year 1883. St.

Augustin and Bogoslof of the Aleutian chain

of islands, as well as the Ometepe, may be

cited.

The study of the temperature data of the

year 1902 is also of special interest, not only

because during that year the world's volcanic

activity was greatly intensified, but also be-

cause some of the explosive eruptions which

occurred undoubtedly produced a dust veil in

the higher layers of the atmosphere.

Already in 1901 the outbursts of Mt. Colima,

Mexico, were more frequent and more intense

than during the preceding years. The same

in 1902 and even more so in 1903.

On May 7, 1902, La Soufriere, St. Vincent,

was in violent eruption. The particular fea-

ture of this eruption was the enormous amount

of dust which was throvpn into the air and

distributed over a vast, somewhat elliptical

area.

' On May 8, 1902, a sea of fire destroyed St.

Pierre, Martinique. The following violent

eruptions of Mt. Pelee occurred on May 20
and 26, June 6, July 9 and August 30.

The influence these eruptions may have had
on the thermal transparency of the higher

atmospheric layers is questionable. The ex-

cellent photographs taken by Lacroix show,

indeed, that the occasional blasts of incandes-

cent gases and ashes did not exceed an alti-

tude of 4,000 m. Only an extremely small

proportion of the projected pulverized ashes

could have reached the average altitude of the

cirrus clouds or even the stratosphere. This

may not have been the case in the violent erup-

tions of the Santa Maria volcano, in Guate-

mala. The eruptions began on October 24,

1902.

The eruption of the Mua, on Sawaii of the

Samoa Islands, which occurred October 30,

1902, was not violent enough to be taken into

consideration. The same may be said about

the Isalco eruption in Salvador. On the con-

trary, the Tori-shima eruption of August 7

and 9, 1902, seems to have been very violent.

There can be no doubt that during the year

1902 a considerable quantity of pulverized lava

must have been projected into the higher

layers of the atmosphere, above the clouds.

Bishop's ring was observed anew, as well as

extraordinary twilight phenomena, but a com-

parison is hardly possible with those which

were due to the Krakatoa eruption. One

single volcanic explosion, if sufficiently vio-

lent, may therefore obscure the stratosphere

very much more than a score of violent erup-

tions of a less explosive character.

This seems to have been the case of the

Katmai eruption. Katmai volcano is in the

Aleutian range, Alaska, latitude 58° N., longi-

tude 155° W., approximately. On the after-

noon of June 6, 1912, it suddenly became ex-

plosively eruptive, continued in a state of great

activity for about three days, and was re-

ported to be still somewhat active at the end

of October, 1912.

The fact that the Katmai eruption occurred

in a far northern latitude, and has not been

followed by similar volcanic outbreaks in

other parts of the world, is a most valuable
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fact. Because, since the general atmospheric

circulation of the southern hemisphere is inde-

pendent of that of the northern hemisphere,

it is diifieult to imagine how the haze produced

by the Katmai eruption could have been car-

ried south of the equator.

The meteorological observations made on

the summit of Pikes Peak extend from 18T4

to 1887. It seemed to me that the records of

this station—situated near the center of the

North American continent, on an altitude of

14,111 feet—may be considered most reliable

material for the study of the influence of the

dust veil of the years 1883 and 1884 upon

temperature conditions in the United States.

In this abstract it is impossible to enter

into the details of the discussion. I will there-

fore simply mention the fact that the curve of

the overlapping annual means observed on

Pikes Peak compared with other curves, and

the Port Darwin curve in particular, forces us

to admit that the formation of a pleion in the

states has been completely counteracted by the

influence of the dust veil. The mean of Sep-

tember, 1883, to August, 1884, must have been

affected the most, and this maximum effect of

the dust veil must have produced a lowering

of the annual mean temperature of about

3.4° F.

The curve of the consecutive means of the

temperatures observed at the Batavia Observa-

tory confirms this result, and so do the curves

of Singapore, Port Blair, Colombo, Bombay

and Aden.

The curves of Bombay and Port Blair, as

well as the Port Darwin curve, show distinctly

the antipleionian depressions preceding and

following the abraded pleionian crest.

During the terrific eruptions of Mt. Pelee,

on May 8 and 20, 1902, the usual meteorolog-

ical observations have been made at Fort-de-

Prance. The mean temperatures were af-

fected but very slightly. The pleionian crest

of 1902-03 as indicated on the curve of consec-

utive means, has been depressed a little, but

certainly not more than 0.15° 0. or 0.2° F.

It is difiicult to judge how much the mean
temperatures of the individual months have

been affected.

The departures of the months of May, 1902,

to the end of 1903 are all above the average

and if the slight deflections observed during

the period of great volcanic eruptions must

really be attributed to dust veils, it may be

presumed that the means of some months have

been afl^ected more than those of other months,

but none sufiiciently to mask the pleionian

character of the departures. Moreover, the

effect of the dust veil ceased long before the

complete development of the antipleionian de-

pression of 1904r-05. This antipleion can,

therefore, not be considered as a consequence

of the formation of the volcanic dust veil.

The curves of the consecutive means of tem-

perature for Para, Cayenne and the West In-

dian stations Port-au-Prince, Set. Croix

Christianssted, St. Lucia and Barbados con-

firm this result.

A very accentuated depression between 1903

and 1904 is also characteristic for Arequipa

and Mauritius, as well as St. Helena. The

temperature curve of Apia, Samoa Island, dis-

plays the same very pronounced antipleion-

ian depression, completely independent of the

formation of the volcanic dust veil of 1902.

Assuming that the volcanic haze produced

by the Katmai eruption of June 6, 1912, must

have had the greatest effect on the tempera-

tures recorded in Alaska and in Canada, I

compared the curves of seven stations in

Alaska with the curves of Victoria and Ed-

monton, Mauritius and Arequipa.

Since Mt. Katmai could not have affected

the temperature conditions of Arequipa and

Mauritius, it is safe to take the curves of these

stations as a standard. Moreover, in my previ-

ous publications I have shown that the consec-

utive means observed at Arequipa express very

well the normal pleionian variation and may

serve as a standard in all cases of comparison.

The occurrence of the eruption coincided with

the pleionian crest of Arequipa. For Arequipa

the consecutive mean of July, 1911, to June,

1912, is the highest. From then on the tem-

perature is decreasing till the consecutive

mean of October, 1912, to September, 1913.

The same at Mauritius.
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The curves of the Alaskan stations, the Fort

Liscum curve in particular, display practically

the same variation as that observed at Are-

quipa.

The more important conclusions of my re-

search are:

The dust veil produced by the Krakatoa

eruption affected atmospheric temperature

very greatly. The violent volcanic eruptions

of 1902 as well as the Katmai eruption of

1912 influenced the yearly mean temperatures

but very slightly or not at all.

The pleionian variations of temperature

have nothing in common v^ith the presence or

absence of volcanic dust veils.

Henryk Aeotowski
Hastings-on-Hudson, N. T.,

December 8, 1914

SPECIAL ABTICLES

ON THE NATURE OF ANTAGONISM

Explanations have been suggested by Loeb

and others to account for the antagonistic ac-

tion of various substances on living proto-

plasm, but none of them go far enough to

enable us to predict what substances (includ-

ing both electrolytes and non-electrolytes) will

antagonize each other and what degree of

antagonism will exist between any two sub-

stances.

This kind of prediction is apparently made
possible by a hypothesis formulated by the

writer, as the result of his investigations on

the permeability of protoplasm. The testing

of this hypothesis has now proceeded far

enough to warrant a preliminary statement of

its main features.

Substances which alter the permeability of

protoplasm may be divided into (1) those

which cause an increase, but not a decrease, of

permeability and (2) those which can produce

a decrease of permeability.^

The hypothesis states that substances belong-

ing to the first class will antagonize those be-

longing to the second, and vice versa. In

order to predict which substances will antag-

1 Substances "which cause a decrease of permea-

bility may, if the exposure be suificiently pro-

longed, cause an increase.

onize each other it is only necessary to deter-

mine to which of these classes the substances

belong. The amount of antagonism may also

be predicted, at least to a considerable extent,

since the greater effect of the substances on
permeability, the greater will be their antag-

onistic action. This relation may be obscured

by secondary causes, so that the predictions

which it allows will not be of equal value in

all cases.

To illustrate these relations we may take a

series of experiments on Laminaria saccharina

in which the effects of salts on permeability

were determined by electrical measurements.^

In these experiments it was found that ISTaCl

belongs to the first class, being able to increase

permeability but not to decrease it, while

CaClj belongs to the second class, as it is able

to decrease permeability.^* It was found that

the antagonism between ISTaCl and CaCL in

the case of Laminaria is well marked.* These
facts led the writer to formulate the hypoth-

esis stated above. The next step was to test

the hypotheses by the investigation of other

salts. Magnesium seemed of special interest

for this purpose, as in most of the writer's

previous experiments (on other plants) it had
shown no antagonism to sodium, though it

might be expected on chemical grounds that

magnesium and calcium would behave alike.

To the surprise of the writer it turned out

that magnesium was able to decrease perme-

ability, though its effect was much inferior to

that of calcium. The antagonistic relations

for Laminaria were then investigated, and it

was found that MgCl^ was able to antagonize

NaCl, though its antagonistic action was much
less than that of CaCl,.^

This striking and unexpected result strength-

2 The method is described in Science, N. S., 35,

112, 1912.

3 The decrease is followed by an increase if the

exposure be sufficiently prolonged.

* Pringsheim 's Jahrb. f. iviss. Bot., 54, 645,

1914.

5 The means by which the degree of antagonis-

tic action are measured can not be discussed here.

One method has been described in the Botanical

Gazette, 58, 178 and 122, 1914.
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ened the writer's confidence in the hjrpotliesis

and led to further investigations. One of

these which was of special interest related to

acids. For a number of reasons it was sup-

posed that acid would not cause a decrease

of permeability. But investigation showed

that such a decrease actually occurred in the

presence of HCl and it was then a simple

matter to predict that antagonism would be

found between NaOl and HCl. This turned

out to be the case, the amount of antagonism

corresponding to the amount of decrease of

permeability.®

The hypothesis was further tested by inves-

tigations on other salts, the most interesting

of which are those which (in contrast to those

just mentioned) are more effective than CaClj

in decreasing permeability, such as La^CNOs)^

CejCNOj),,, etc. Here also it was found that

the degree of antagonistic action could be

foretold by observing the amount of decrease

of permeability produced by the pure salts.

The results of these investigations aSord

strong support to the hypothesis.

It seems to the writer that the hypothesis

offers a rational esplanation of antagonism by

showing that salts antagonize each other be-

cause they produce opposite effects on the pro-

toplasm and by stating definitely what these

effects are (it should be noted that they have

been measured with considerable accuracy).

The soundness of this point of view is indi-

cated not only by the fact that we are able to

predict both qualitatively and (to a consider-

able extent) quantitatively the effect of com-

binations of salts^ but also by the very signif-

6 The Journal of Biochemistry, 19, 1914.

' It should be noted that mixing solutions of

two salts which belong to different classes does not

produce an effect which is merely intermediate be-

tween the two. For example, tissue may be killed

by an exposure of 24 hours in NaCl or in CaClj but

remain normal in a mixture of these in the proper

proportions. Cf. Pringsheim's Jahrh. f. wiss. Bot.,

54, 645, 1914.

The writer has found cases in which two sub-

stances which can decrease permeability are able

to antagonize each other. So far as the writer's

experiments with Laminaria have gone there is no

great amount of antagonism in such cases and

icant fact that we are able to extend this con-

ception to organic compounds and to show

that non-electrolytes which decrease perme-

ability can also antagonize such substances as

NaCl. These facts indicate that the hypothesis

may be applied in a general manner so as to

include both electrolytes and non-electrols^tes.

w. j. v. osterhout
Harvard University,

Laboratory of Plant Physiology

ISOLATION OP bacillus EADICICOLA PROM SOIL

Ever since the epoch-making achievement

of Hellriegel and Wilfarth, reported in 1887,

which established the symbiotic relationship

between bacteria and legumes in the fixation

of atmospheric nitrogen, the legume bacteria,

named in 1901, Bacillus radicicola by Beije-

rinck, have been the object of numerous in-

vestigations in all parts of the world. These

investigations have assumed a variety of forms

and were planned from both the economic and

pure science points of view. There has ever

remained, nevertheless, the unsolved problem

of the direct isolation of Bacillus radicicola

from the soil. Sporadic attempts, rather few in

number, have been made to attain that end, but,

what there is may perhaps be correlated with the

fact that all substances which decrease permeabil-

ity do not act alike, some producing a much

greater decrease than others. Moreover these sub-

stances will, if the exposure be sufficiently pro-

longed, alter their action and increased permeabil-

ity. The rapidity of this change varies with dif-

ferent substances and this may be related to the

fact that some of these substances antagonize each

other to some degree. This will be more fully dis-

cussed in a subsequent paper.

Experiments on some plants (in which the cri-

terion of antagonism is not electrical resistance

but growth) show a fairly strong antagonism be-

tween magnesium and calcium. It is possible that

for these plants magnesium belongs in the first

class.

It will be noted that the hypothesis, as here set

forth, says nothing about the mutual relations of

substances belonging to the same class but merely

states that substances of one class will antagonize

those of the other. In this form the hypothesis

is completely justified by all the experiments, in-

cluding those on organic substances.
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to quote Eussell/ " none of these organisms

(B. radicicola), however, could be found in the

soil, nor indeed has any one yet succeeded in

finding them there, although their existence

can not be doubted." In the literature avail-

able to us we have found but one instance in

which a claim is made of the direct isolation

of B. radicicola from soil not artificially inocu-

lated. That one is the investigation of Gage^

who has himself rendered questionable the

value of his work by an unfortunately con-

fused use of terminology which has only served

to make more difficult than otherwise a com-

prehension of the present status of the subject.

Kellerman and Leonard^ in studying Greig-

Smith's claim to having discovered a specific

medium for B. radicicola could not find ex-

perimental evidence to confirm it. Inci-

dentally the last-named investigators tried to

obtain B. radicicola from different soils some
of which grew legumes but were unsuccessful

in the attempt except in the case of one soil

into which pure cultures of B. radicicola had
been introduced after its isolation from
alfalfa nodules.

While not deeming the matter one of great

moment in any sense, since there can be no
doubt, as Russell remarks, that B. radicicola is

present in any soil in which nodules are found

on legumes, the writers decided to attempt the

isolation of that organism, and, as a matter

of record, submit this brief paper in evidence

of the success of their attempt. One of us

had for three or four years used as a source

of B. radicicola for student work in the labo-

ratory the nodules of a large specimen of Vicia

sicula growing in the Botanic Gardens on the

campus of the University of California, and

we therefore decided to attempt the isolation

of B. radicicola from the soil in which that

plant had grown. The plant had been removed

a year or more prior to our initiation of the

experiment and the soil had remained bare

and unused during that time. Seeds from the

plant in question were scattered aU over the

1 '
' Soil Conditions and Plant Growth, '

' D. Van
Nostrand Co., 1912, p. 95.

2 Cent, fur Bakt., 2*° Abt., Vol. 27, p. 7.

3 Science, N. S., Vol. 38, p. 95.

surface of the ground, and we gathered them
for the later tests which are described below.

The soil, so far as we can ascertain, had never

been artificially inoculated with cultures of

B. radicicola.

Some of the soil just described was taken

from below the surface at a depth of about six

to eight inches, placed in a sterile container

and removed to the laboratory. About 30

grams of the soil were there placed in a sterile

bottle, 150 c.c. of sterile water added, and the

whole shaken, after being stoppered, for fifteen

minutes. The necessary dilutions were then

made for purposes of pouring plates. The
agar employed at first was of two kinds. The
first was similar to that employed by Fred
and was constituted as follows

:

1,000 grams water

10 grams maltose

1 gram KoHPO^ (separately neutralized)

1 gram MgSOj
2 or 3 drops each of 10 per cent, solutions of NaCl,

FeCls, MnSOi and CaCl^

15 grams agar-agar.

The second was a soil extract agar prepared

by dissolving 15 grams of agar and 10 grams
of maltose in an aqueous extract from the

soil above described. The aqueous extract was

obtained by boiling one part of soil with three

parts of water for one hour and filtering.

In the preliminary tests the soil extract agar

gave by far the better results with both the

soil to be studied and with commercial cul-

tures of B. radicicola which were employed as

controls. By better results we mean that a

larger number of colonies developed on the

plates poured with the soil extract agar than

on those prepared with Fred's radicicola agar.

In the later work therefore the soil extract

agar was employed exclusively.

From plates of the proper dilution prepared

as above described transfers were made to soil

extract maltose agar slants by means of a plati-

num needle from all colonies which appeared to

be characteristic of B. radicicola and in fact of

any others which appeared to be different

from one another. Transfers were thus made

from forty-four colonies. After three or four

days of growth on the slants, slides were pre-
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pared from all of these organisms and micro-

scopic examinations after several transfers

and platings showed the forty-four cultures

to be pure. The form of the organisms as

viewed under the high power of the micro-

scope varied from short to long rods to oval

forms. The detailed results of these examina-

tions, however, can not be given in this brief

paper.

The next step in the investigation was to

test the powers of inoculation of the forty-

four organisms obtained as above described.

Our procedure was as follows : A large quan-

tity of fertile sandy soil from Anaheim, Cal.,

was sterilized in the autoclave for four hours

at about IJ atmospheres of pressure. When it

had cooled it was distributed in quantities

making a thickness of three inches in quart-

size glass fruit jars. The latter were then

securely stoppered with cotton and sterilized

in the autoclave, thus giving the soil a double

sterilization. The jars were then put away for

three days to allow the soil to become normally

aerated again, and several samples were care-

fully withdrawn for testing as to sterility.

No colonies developed on the agar plates even

after many days. The soil thus being shown

to be sterile, we proceeded with the Yicia seeds

as follows. The seeds were placed in a 1 to

1,000 HgCL solution and kept there for ten

minutes. They were then thoroughly rinsed

with distilled water and treated with concen-

trated H,SOj for 20 minutes to aid germina-

tion. They were then again thoroughly rinsed

in sterile distilled water and removed to a

sterilized moist chamber containing several

layers of water-saturated filter paper. The

seeds which thus gave perfect germination in

3 or 4 days as against very poor germination

for similar seed untreated with H.SO, were

then transferred to the jars with sterile forceps

and pressed into the soil by means of a steril-

ized glass rod without removing the stoppers

from the jars. It may be added here that every

jar received fifty c.c. of a .5 per cent, dextrose

solution to furnish optimum moisture condi-

tions and a proper source of energy for B.

radicicola. Five seeds were planted in every

jar and the inoculation was accomplished by

the addition, in every case, of a 5 c.c. suspen-

sion of the agar slant culture with sterile dis-

tilled water. The jars were removed to the

greenhouse and remained there for fifty-four

days, sterile distilled water being carefully

added when necessary. All the plants in all

the jars appeared to grow equally well and

attained a height of about eight inches. Evi-

dently there was an ample supply of nitrogen

in the ammonia or closely related forms to

supply even the plants in the five control jars

which received no inoculation. Besides the

control jars and the forty-four others above

described, there were five jars inoculated with

commercial cultures as follows: (1) Farmo-

germ, (2) Nitrogen-gathering Bacteria, (3)

Ferguson's Nitrogen Fixing Bacteria, (4)

Mulford's Nitro-Germ (weak culture), (5)

Mulford's Nitro-Germ (strong culture). After

the period mentioned the plants were carefully

removed from the soil in every jar and the

roots examined, with the following results.

1. No nodules were found on the roots of

any of the plants in the control jars.

2. Twenty-one of the forty-four inoculations

with bacteria isolated from the soil above de-

scribed gave positive results and nodules were

found on the roots of some or all of the plants

in those jars.

3. The balance or twenty-three inoculations

gave negative results and none of the plants

in those jars showed the presence of nodules

on the roots.

4. All the commercial culture inoculations

produced nodules except the weak culture ob-

tained from one of the Mulford transfers.

These results would seem therefore to record

the first isolation, so far as we know, of B.

radicicola directly from, the soil; to show that

that organism so obtained at least in some

forms and places can be readily made to grow

on agar plates in large numbers; and to make

desirable the use of soil extract-maltose agar

for such purposes.

The writers will welcome criticisms of their

work which may occur to their colleagues, and

to be corrected if, in error, as to priority (ex-

cepting Gage's investigation) so far as the

recorded isolation of B. radicicola is con-
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cerned. Many other facts of interest besides

those above discussed have come to light in

our investigation, but the limited space of this

paper will not permit of their discussion, nor

of the submission here of the detailed data

which furnish tlie basis for the discussion

above given.

C. B. LiPMAN,

L. W. Fowler

THE AMERICAN PSYSICAL SOCIETY

The seventy-fifth meeting of the Physical So-

ciety was held in Eandall-Morgan Laboratory of

the University of Pennsylvania, December 29,

3934, to January 1, 3915. It was a joint meeting

with Section B of the American Association for

the Advancement of Science. Morning and after-

noon sessions were held on Tuesday, Wednesday

and Thursday. Vice-president Anthony Zeleny, of

Section B, presided on Tuesday and Wednesday

afternoons, and President Merritt at the other

four sessions.

On Tuesday afternoon tlic program consisted of

the Vice-presidential Address before Section B on

'' Recent Evidence for the Existence of the Nu-

cleus Atom, '
' by A. D. Cole, and the presidential

address of the American Physical Society on
'

' Liiminescence, '

' by Ernest Merritt. On Wed-

nesday afternoon there was a symposium on the

Use of Dimensional Equations, led by E. Bucking-

ham, who was followed by A. C. Lunn, A. G. Web-

ster, W. S. Franklin and others.

The following program of papeis was ]5re-

st'uted

:

"An A. C. Bridge for the Measurement of the

Dielectric Loss and Dielectric Constant at Higii

Voltages and Low Frequencies," by Chester A.

Butman.
'

' Influence of the Concentration of Electrolyte

upon Electrode Potentials," by Arthur W. Ewell.

"A New Method of Obtaining a Hysteresis

Loop," by W. N. Fenninger.
'

' On Rotation and Magnetization, '

' by S. .T.

Barnett.
'

' Note on Thermo E.M.P. 's in which the Re-

sultant Peltier Effect is Zero," by H. C. Barker.

"Linear Resistance Change with Temperature
of Certain Molten Metals," by E. F. Northrup.

'

' The Effect of Temperature on the Dielectric

Strength, the Dielectric Loss and the Dielectric

Constant of Paraffine Oil," by Chester A. Butman.
"A Preliminary Note on the Variation of

Stray Power Losses in a Dynamo," by W. N.

Fenninger.
"Relation Between the Energy of the Cathode

Rays and the Frequency of the X-Eays Produced

by Them," by William Duane.

"Thermionic Currents from a Wehuelt . Cath-
ode," by W. Wilson.

'

' Mobility of Ions at Different Temperature
and Constant Gas Density," by Henry A. Erik-
son.

'

' The Radioactive Content of Certain Minne-
sota Soils," by James C. Sanderson. (Read by
H. A. Erikson.)

'

' Conducting Gas Layer at a Metallic Surface, '

'

by G. W. Stewart.
'

' X-Rays From the Electrical Discharge, '

' by
Elizabeth R. Laird.

"X-Bays Produced by Slow-moving Cathods
Rays," by Elizabeth E. Laird.

"Light Due to Recombinatiou of Ions," by C.

D. Child.
'

' Electric Furnace Evidence on the Relation of

Spectrum Lines Having Constant Differences in

Wave-Number" (by title), by Arthur S. King.
"The Mechanical Equivalent of Light," by H.

E. Ives, W. W. Coblentz and E. P. Kingsbury.
"Fluorescence of the Uranyl Salts under X-

Eay Excitation," by Frances G. Wick.
'

' The Efficiency of Energy Transformation in

the Corona Method of Precipitating Fumes, '

' by
W. W. Strong.
"Leakage of Gas Through Quartz Tubes" (by

title), by E. C. Mayer.
"A New Method for Measuring Gravity at Sea,

with Some Trans-Pacific Observations, '

' by Ly-
man J. Briggs.
"The Oxidation of Nitrogen," by W. W.

Strong.
'

' The Alleged Dissymmetrical Broadening of

the D Lines of Sodium," by E. A. Eckhardt.
"Exhibit of Mechanical Models Illustrating {a)

Subdivision of Alternating Current Between Two
Branches in Parallel, (6) The Alternating Cur-

rent Transformer, (c) Coupled Circuits in Wire-
less Telegraphy," by W. S. Franklin.

'

' Some Causes of Variation in the Sensitivity

of Moving Coil Galvanometers," by Paul E.

Klopsteg. (Presented by A. Zeleny.)

"A New Standard Phone and Pliouoraeter for

any Pitch, " by A. G. Webster.
"A New Form of Radiation Pyrometer" (by

title), by S. Leroy Brown.
'

' The Doppler Eft'ect in X-Ray Spectra and
Application to the Kinetic Theory of Solids," by
L. Gilchrist and D. A. Keys.
"On Acoustic Impedence, and an Approximate

Theory of Conical Horns, " by A. G. Webster.

"Vapors with Positive Specific Heat in Energy
Conversion" (by title), by J. E. Siebel.

'
' Progress of' B-Particlcs through Matter, '

' by

A. F. Kovarik and L. W. McKcehan.
"A Thirty-two Element Harmonic Synthesizer,"

by Dayton C. Miller.

"The Result of Plotting the Separation of

Homologous Pairs against Atomic Numbers in-

stead of Atomic Weights," liy Herbert E. Ivss

and Otto Stuhlmaun.
'

' Beaded Lightning,
'

' by W. J. Humphreys.
"A Practical Measurement of Colors," by H.

E. Wetherill.
'

' Preliminary Note on a Mercury-vapor Tube
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Oscillator," by B. Liebowitz. (Introduced by M.
I. Pupin.)

On Tuesday evening a public lecture, complimen-

tary to the citizens of Philadelphia and illustrated

by experiments and the lantern, was given by Day-

ton C. Miller. On Wednesday evening a success-

ful dinner for physicists was arranged by Pro-

fessor II. C. Richards at the Hotel Normandie.

This was enjoyed by about seventy members.

The members of the society were the guests of

tlie University of Pennsylvania at lunch each day

of the meeting. The registration of the meeting

was 117. The attendance at the various sessions

was exceptionally uniform and varied between 100

and 150. A. I). Cole,

Secretnry

SOCIETIES AND ACADEMIES
THE BOTANICAL SOCIETY OP WASHINGTON

The one-hundredth regular meeting of the Bo-

tanical Society of Washington was held in the

Crystal dining room of the new Ebbitt Hotel, at

6 P.M., December 1, 1914. One hundred and four

members and eight guests were present. A dinner

was served at which were featured several dishes

made from plants which have been introduced to

this country by the U. S. Department of Agricul-

ture. Drs. W. Ralph Jones, J. S. Cooley, H. V.

Harlan and Messrs. G. P. Gravatt, G. H. Godfrey,

L. M. Hutchins, Paul Popenoe and E. G. Pierce

were unanimously elected to membership. The re-

mainder of the evening was given to a special pro-

gram dealing with the early history and growth

of the society with the following papers:

ilr. M. B. Waite, '

' The Botanical Seminar and

the Early Development of Plant Pathology in

Washington. '

'

The Botanical Seminar was founded in 1893.

The purpose of the members was to make the

meetings as informal as possible. The monthly

meetings were held at the rooms of the various

members. There were no officers other than the

speaker of the evening, who usually was the per-

son entertaining the Seminar. There was no con-

stitution or by-laws. Refreshments were served

and very frank discussion and criticism was en-

couraged. In 1901 the number of candidates for

membership became so great that this method of

holding meetings became impossible and the Bo-

tanical Seminar was merged with the Washington

Botanical Club to form the present Botanical So-

ciety of Washington. The speaker sketched briefly

the development of the work in plant pathology

in Washington from the early beginning when the

pathological work was a very small branch of the

botanist's duties, up to the present large body of

investigators.

Letters from the Boys in Washington: Mr. David

Faibchild.

This consisted in the reading of actual letters

from various early workers in plant pathology and

physiology and brought home to those present the

actual condition of things at that time more

vividly than could have been done in any other

way.

The Washington Botanical Chib : Dr. Edward L.

Greene.

The Washington Botanical Club was founded in

1898 with a very informal organization quite simi-

lar to that of the Botanical Seminar. The Botan-

ical Club included more especially the workers in

systematic botany. Dr. Greene was the first and

onij president. In 1901 it was merged with the

Botanical -Seminar to form the Botanical Society

of Washington.

Systematic Botany: Mr. P. V. Coville.

Mr. Ooville gave briefly some of the more im-

portant features of systematic botany in Wash-

ington from the early days up to the present time,

emphasizing the use of types of species which was

a direct contribution of the United States Depart-

ment of Agriculture.

Early History of Physiological and Plant Breeding

Work in the Department of Agriculture: Mr.

Walter T. Swingle.

This briefly sketched the beginning of the now

extensive work in plant pathology and plant breed-

ing in the U. S. Department of Agriculture.

On Tuesday, January 5, 1915, at 8:30 p.m., the

Botanical Society of Washington met in joint ses-

sion with the Washington Academy of Sciences in

the Assembly Hall of the Cosmos Club. Professor

.J. C. Bose gave an illustrated lecture on '

' The Re-

sponse of Plants."

The one-hundred-and-first regular meeting of

the Botanical Society of Washington was held

January 9, 1915, at 1:30 p.m., in the west wing

of the new Department of Agriculture building.

Thirty-four members were present. Messrs. F.

Tracy Hubbard^ Howard S. Coe, Luther P. Byars

and Dr. L. O. Kunkel were unanimously elected to

membership. The resignation of Mr. H. C. Gore,

as treasurer of the society, was accepted and Mr,

C. E. Leighty was elected to that office. No scien-

tific program was presented.

Perlet Spaulding,

Corresponding Secretary
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PROBLEMS OF GEOGRAPHIC INFLUENCE-^

Four points of view will be taken witli

reference to our theme : its importance, its

difficulties, the related sciences, and fields

of investigation.

"We deal here with the heart of geography.

The ties, infinite in number, which bind

life to the earth lead surely up to man. No
other phase is so insistent and so appealing

as the earth's influence upon our kind.

The plant and animal world joins itself to

our physical habitat to enrich our environ-

ment and multiply our problems. The first

members of this association came into it

from the field of geology, and these men
have, from meeting to meeting and from

year to year, marched steadily up toward

the human goal of our science. In Mr.

Roorbaeh's^ recent symposium on the Trend

of Modern Geography,^ by far the larger

number directed their call for research

toward the field of geographic influence.

Whether we speak of influence, or response,

or adjustment, matters little. Terminology

will grow unbidden, if we are exact in our

thinking.

Here lies the weight of our theme. We
all have a duty to do in view of the ill-

founded and doubtful conclusions too often

set forth, and in view of the vast extent of

the unknown in this field. The factors of

influence are not carefully isolated. What
these forces really do and how they do it

are not shown. Ripley holds it certain

"that the immediate future of this science

1 President's address before the Association of

American Geographers, read at the eleventh an-

nual meeting, Chicago, December 30, 1914.

2 "The Trend of Modern Geography," Bull.

Am. Geog. Soc, November, 1914.
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will depend upon the definiteness with

which its conclusions are stated and illus-

trated."^ The rich and sometimes noble

and rousing periods of Ratzel leave us often

in the jungle of thought. But he made a

trail in the jungle, and we who follow the

trail may not blame him for unexplored

corners of the forest. What Ratzel thinks

about definite knowledge appears in his

criticism of the so-called "climatic philos-

ophers."* Here too Brunhes adds his call

for precision:

How does the climate influence us ... it is

just as necessary here, as elsewhere, perhaps more

necessary, to rejuvenate current assumptions hy

analyzing them, for they are far too slipshod and

superflcial.5

This call for definiteness presses on every

student of geographic influence, be the

phase climatic or other. It is not that we
can draw mathematical conclusions in any

science of man, but sharp eyes and good

logic will at least lift us from chaos to

order.

We are thus under bond to work this field

for the perfection of essential geography.

But we owe a further debt, or rather, there

is a mutual exchange of help in which we
must not fail of our part. Geography

offers help and cooperation to all sciences

that deal with man, anthropology, ethnol-

ogy, history, sociology, economies, psychol-

ogy and comparative religion, and from

each of these geography will gather data

for its own perfecting.

The historian, for example, needs from

the geographer a more full knowledge of

environmental working, and the geographer

receives in turn much from the historian.

The old geography knew little of the causal

and historical, and some of the old history

might just as well have been staged on a

3"W. Z. Eipley, Pol. Sci. Quar., 10, 640.

* '
' Anthropogeographie, '

' I., 83-84.

s J. Brunhes, Inaugural lecture, Soot. Geog.

Mag., 29, 312.

flat platform projected into the inter-

planetary ether.

If history is to strike deep roots into the

earth, if it is to set forth with full discern-

ment, the moulding, moods, motives and

movements of men, the historian will need

help from the geographer; and the his-

torian, sceptical of generalizations that are

too easy and scorning overstatement, will

respond with open hand to every real offer-

ing of the geographer.

When geography was poorer than to-

day, Parkman wrote the human story out

of its environment. James Bryce has

always and without stint placed geography

in the running with historical movements.

And if the generalizations of Bryce, like

those of Ratzel, are sometimes tinged with

vagueness, let us blame, not the historian of

broad outlook, but the geographer whose

work is yet in arrears. Other examples are

not wanting. Winsor, in dedicating his

Mississippi Basin to Mr. Markham, then

President of the Royal Geographical Soci-

ety, writes of environment,

I would not say that there are not other com-

pelling influences but no other control is so

steady.6

Mr. Edward John Payne has written a

"History of the New World called Amer-

ica.
'

' Being no historian, I do not know the

craft's estimate of that work, but I am
astounded at the author's deep and broad

knowledge of environment in the lands

whose story he tells. The surface, the cli-

mate, the possibilities of cereal production

and of the domestication of certain animals

appear in such wise in relation to early

American civilization, to the arts and

habits of the people, as to stir the geog-

rapher to admiration. Whether all of

Payne's conclusions stand fire or not, he

gives an example of effort aimed at preci-

6 '
' Mississippi Basin, '

' Justin Winsor, follow-

ing title page.
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sion. This is a call to every geographer.

The geographic atmosphere in Professor

Turner's story of our north central west is

known to us, and Professor J. L. Myres,

reaching at onee broadly into the fields of

classic lore, anthropology and geography,

is, in his person and work, living testimony

to the importance of our anthropogeo-

graphic task, and to the hopefulness that

lies in our attempting it.

Some historical writers are influenced

little if at all by the study of the earth and

lower life as elements of human environ-

ment. Even volumes professing to deal

with the geographic foundation of history

sometimes fail of their goal, and one pre-

face affirms that
—"the general physiog-

raphy of North America is familiar enough

to readers."

This, I am sure, is quite too rosy a view

of the geographic situation. But I cite the

limitations of some histories in no mood of

criticism. Let every man build the wall

over against his own house. What of as-

sured fact or proven principle we put be-

fore the historian he has neither the will

nor the power to escape. Our light is in no

danger of being put under a bushel. But
we have good need to see that it is lighted.

Who can show me a good human geography

of Greece? Perhaps it is now in the mak-

ing by a member of this association. If

there be such a work, should it be possible

for a historian of Greece to liken Asia

Minor and Egypt to enormous jaws about

to swallow Cyprus, to describe the Egean

and Adriatic as fiords, to liken southern

Europe to a mastodon, Greece being a leg

;

to call Greece with its mountain spurs and

bays a skeletonized leaf, to fill the penin-

sula with tiers, storeys, waists, claws,

wheels, threads and tongues, and leave you

not knowing whether this poor little coun-

try is a house of many rooms or a spider

with sprawling limbs. But we are most

gravely assured that the geography of

Greece had results upon its history, and
diversity of states formed by diversity of

surface is the lone geographic captive shut

up in this dark closet

!

If we turn to sociology we meet the in-

sistence on the importance of environment.

Let us take Giddings's definition, that

Sociology is an attempt to account for the

origin, growth, structure and activities of so-

ciety by the operation of physical, vital and psy-

chical causes, working .together in the processes

of evolution.

Or we may cite the utterance of Small,

that
'

' this force is incessant, that it is pow-

erful, that it is a factor which may never

be ignored."' Yet Dr. Small in an ex-

tended chapter on environment mentions

geography but onee, and then not as a sci-

ence which might contribute to sociology.

Professor Ridgeway^ thinks that failure

fully to recognize man as controlled by the

laws of the animal kingdom leads to malad-

ministration of alien races and blunders in

social legislation. He says, further, "As
physical characteristics are in the main the

result of environment, social institutions

and religious ideas are no less the product

of environment," and again, any attempt

to eradicate political and legal institutions

of an equatorial race "will be but vain, for

these institutions are as much part of the

land as are its climate, its soil, its fauna

and its flora." Ripley, in reviewing the

second volume of Ratzel's anthropogeog-

raphy, criticizes the author for neglecting

acclimatization, considering its importance

in social theory, and in view of the fact that

theories of race dispersion turn upon our

judgment in this matter. Perhaps the real

state of the case is seen in the appearance

7 "General Sociology," A. W. Small, 417.

8 Wm. Eidgeway, '
' The Applications of Zoolog-

ical Laws to Man," Brit. Assoc. Ad. Sei., Dub-

lin, 1908, 832-847.
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not long ago of a serious and careful vol-

ume on the development of western civiliza-

tion, which nevertheless exhibits an utter

dearth of geographic data and principles.

We are safe then in saying that most au-

thorities in these sciences of man recognize

environment as fundamental, but the

greater part, in a sort of absolution of con-

science, name the subject and take leave

of it.

We need not therefore expect the histo-

rians or the sociologists to develop in any

full way the principles of environmental

action. They admit the need of these prin-

ciples, but have not the time, perhaps not

the will, to develop them. It remains for

us to put content into the word environ-

ment, so that it can not be overlooked or

slighted and so that its meaning may be-

come available in plain terms to all.

In his "Eacial Geography of Europe"
Eipley asserts that

To-day geography stands ready to serve as an

introduction as well as a corrective to the scien-

tific study of human society.

This was written about twenty years ago,

and yet it is to-day not so valid or truthful

a statement as we could desire it to be.

Our convictions are in the right place and

much has been done, but we still suffer

from a dearth of limited, local, special and

proven data, and a surplus of generaliza-

tions announced with the enthusiasm of

fresh discovery, or rediscovery, unsup-

ported by adequate evidence. We are sub-

ject to Marett's criticism of certain gener-

alizations of Ratzel and La Play—"too

pretty to be true.
' '

' We are awaking to

the importance of our field and this is well,

but it is equally important to make haste

slowly and to give human geography a con-

tent satisfying to ourselves and convincing

to our fellow workers in adjoining fields.

The pursuit of our theme is as difficult as

OR. R. Marett, M.A., "Anthropology," 98.

it is important. Professor Cramb in a re-

cent book^" comments on the causal idea so

common in our modern thought about his-

tory. His word is equally good for us. He
says:

In man's history nothing is more difficult than

to attain to something like a just conception of a

true cause.

Universality and necessity are the criteria

which he proposes. A stiff application of

these principles would be a tonic for some

geographical theorizing.

Here is an individual, X; What is he?

He is first a bundle of anatomical charac-

ters. How did he get them? Why is he

different in these matters from some other

man? A single example will show how
little we know. Professor Boas well says

that "haphazard applications of unproved

though possible theories can not serve as

proof of the effectiveness of selection or en-

vironment in modifying types. '"^ He
calls for comparison of parents of one en-

vironment, with their children reared in

another. He has made such investigation

upon children of immigrants in New York

City and concludes that distinct changes,

as of head form, took place.^^ He has done

well, no doubt, all that one piece of investi-

gation permitted. But he does not analyze

the factors of change nor show what any

factor does. Alongside of these apparent

changes in one generation we may put an

opinion of Professor Myres, who, referring

to a common belief that Alpine man origi-

nated in the Alpine region in response to

environment, states his conviction that the

time since the glacial period would not suf-

fice for so great a change of head form.'^

10 J". A. Cramb, "Germany and England," 113.

11 F. Boas, "The Mind of Primitive Man," 52.

12 F. Boas, "Changes in Bodily Form of De-

scendants of Immigrants," Sen. Doc. No. 208,

61st Cong., 2d Sess., Washington, 1910.

13 J. L. Myres, '
' The Alpine Kaces in Eu-

rope," Geog. Jour., 28, 538.
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Lester F. Ward is equally confident that

There lias teen no important organic change in

man during historic time.i*

Our individual also embodies physiolog-

ical and psychical activities which are af-

fected by environment. Here the problem

is immensely involved, for, as Brinton says,

psychical development depends less on nat-

ural surroundings than on a plexus of re-

lations of each man with many others.

Natural environment includes first the

physical—soil, water, minerals, land form,

temperature, moisture in the air, light, elec-

tricity, and all operative on an earth in

interplanetary relation to the sun. Then is

added the animal and plant environment

whose daily pressure on the individual and

the group has held in no small way the des-

tinies of civilization. Interwrought with

all these natural forces are the human-social

factors ever more powerful since the dawn

of history. Thus there is a total of infi-

nitely variable factors producing infinitely

diverse results upon the body and mind.

The environment of this day and hour

is perplexing enough, but environments

change: man exchanges one environment

for another. The steady drive of our en-

vironment in its daily flux is replaced by

the shock of a new environment entered in

a day or a night or gained by long voyages

across the sea. The sum of a man's hered-

ity goes out into his new sphere with him.

But how much of this is primal and per-

sistent and how much can be shifted like a

garment? The heredity doctors have not

answered this question and geographers

should have a care. It is a wholesome cor-

rective to remember the number of our pos-

sible ancestors. According to Boas,^^ an

Eskimo could not have so many as you or I.

Royal families share this limitation with

i*L. F. Ward, "Pure Sociology," 17.

15 F. Boas, "The Mind of Primitive Man,"
84-88.

the polar man, and one European monarch,
it is said, has in the past twelve generations

only the meager oufit of 533 ancestors out
of a theoretical 4,096. We, however, be-

longing to a large population of unstable

habits might have in twenty generations

more than a million each. We are too com-

plex to come to an easy reckoning about

ourselves.

By our social memory we carry the old

environment into the new, and thus we
" compound "^^ environments, and this ends

in making environment coextensive with

the world. The universality of modem en-

vironment for any civilized man appears in

our commercial interchange and speaks to

us in a war whose center is in Europe,

whose circle takes in the world.

Ratzel in showing how Christianity con-

quered its realm not as direct from Pales-

tine, but as modified on its way through
Egypt, Greece and Rome, has given us a
good example of such compounding of en-

vironments." Geographers have by no
means been blind to the difficulty of an-

thropic problems. Brunhes warns us that

truth in geographic relations of man is ap-
proximate, and that to claim it as exact is

to be unscientific.^^

The outstanding psychological fact then is the
antithesis of a rigid fatalistic determination of
human acts by climate and soil.is

And he then cites what he calls "antin-
omies," frontier, urban, racial and social.

Ratzel has a most instructive passage on
sources of error due to the neglect of middle

members lying between visible workings
and their remote causes, the inclination to

take a direct line instead of the rounda-

bout way of mediate working causes. This

i^E. E. Marett, "Anthropology," 122-23.

1^ "Anthropogeographie, " I., 175.

18 J. Brunhes, Inaugural lecture, Scot. Geog.
Mag., 29, 362-63.

19 lUa., 367.
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leads either to false results or to the hope-

lessness of reaching the truth.^"

Professor Myres in the closing lines of his

little book, "The Dawn of History," ad-

mits and emphasizes the vagueness of re-

sults in trying to estimate the relations of

history, geography and biology. But his

final word is of good cheer,

If the reader is moved to complain with that

other, '
' I see men. as trees walking, '

' let him re-

member that he who said that, was well on the

way to "see every man clearly."

Thus far our notice of our difQculties has

been general. Let us look at the questions

of race. "Race is the key to history—what

is the key to race ? '

' Thus Griffis inscribes

the title page to a volume on Japan. In

estimating the force of a given environment

on a given time how much shall we allow

for race? But we must go back of that.

How did environment go into the making

of race 1 But suppose we are not sure what

a race is and can not with any agreement

analyze and classify present races! Au-

thorities agree neither upon race, nor upon

the efficiency of race in relation to environ-

ment. Thus one authority assigns a race

cause for the higher status of long heads as

compared with broad heads in certain parts

of France. The long heads have more

wealth and pay more taxes than their

brachycephalic countrymen. Is this really

a racial result ? Or is it due to a fortunate

occupation of richer lands, bringing in its

train the higher professional and social

status and the urban tendencies of the

northern blonds 1 The criteria of necessity

and universality need to be pressed home.

The present writer has difficulty, being a

layman, in understanding the ethnologists

when they classify races. It is increasing

to one's comfort therefore and saving to

self-respect to find a member of the anthro-

pological fraternity saying of the develop-

20 '
' Anthropogeographie, '

' I., 54.

ment of races that it is " immensely difficult

to separate the effects of various factors,"

and that, "it is not edifying to look at half

a dozen books upon the races of mankind,

and find half a dozen accounts of their re-

lationships having scarcely a single state-

ment in common. Far better to face the

fact that race still baffles us almost com-

pletely.""

We may add a further observation, that

much in this field depends upon paleog-

raphy, if we are to decipher the origin and

migration of races. But here, as Marett

says, is a rather kaleidoscopic science, for

the continents and bridges which it calls up

out of the ocean have a way of crumbling.

Let us illustrate by the so-called Aryan

question. It used to be an item in the eth-

nological creed that most European peoples

using languages of cognate features came

thither from central Asia by the way of

India. But many years ago now it was

shown that common langniage did not prove

race kinship. Nor do names of trees and

other plants suffice to trace migrations, for

men change the names of their trees, and

fioras migrate in the long marches of time.

It has been remarked that if we had no his-

torical knowledge to the contrary, tobacco

and potato might be taken as parts of a

European tongue, rather than a loan from

the Caribbean natives.

So come the measurer and the calipers

in place of the linguist and set up the

physical criteria of head form, stature and

color, and put in place of a comfortable

and discredited generalization the chaos of

opinion which is often the precursor to

more fixed and defensible conclusions. But

such conclusions have not yet been reached.

So uncertain is the status of the problem

that one writer on the sources of the Ger-

manic invasions says that while some put

the origin in Africa, others trace racial dif-

21 E. E. Marett, '
' Anthropology, '

' 61.
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ferences to environment and others fall

into skepticism about the whole matter.'^

This author thinks the Germans are di-

verse, as a Roman might be anything from

York to New Carthage, Corinth or Damas-

cus.

Brinton holds that the origin of this so-

called Indo-European group was ia the

west, the central Celtic tribes moving from

the Atlantic region through the Alps to the

Danube, a southern series of oifshoots peo-

pling the Mediterranean, and the northern,

moving southward and eastward from

primitive seats on the North and Baltic

seas :^^ Another authority thinks with Sergi

and Keane that the Mediterranean stock

came from Africa and that the dolicho-

blond developed after the passage to Eu-

rope and the initiation of the Mediterra-

nean water barrier.^*

Ridgeway,^^ on the other hand, makes two

non-Aryan races in Europe, Alpine and

Neolithic, overrun by two Aryan races,

once thought to have come from Hindu
Kush, now believed to have originated in

upper central Europe. He argues that to

follow Sergi in making the Mediterranean

race non-Aryan "leaves out of sight the

effects of environment in changing racial

types, and that too in no long time." He
cites the cases of the Boers in Africa and of

New "World natives changing their latitude.

There was gradual change from the short,

dark men of southern Europe to the tall

blonds of the Baltic. This means more than

intercrossing and raises suspicions of con-

stantly working climatic influence. He

22 C. H. Hayes, '
' Sources of the Germanic In-

vasions, " Studies in Hist, and Pub. Law,

XXXIII., 14^15.

23 D. G-. Brinton, '
' Eaces and Peoples, '

'

151-52.

24 "The Mutation Theory and the Blond Eace,"

Jour. Bace Bevel., III., 491-95.

25 Wm. Eidgeway, President's Address, Brit.

Assoc. Ad. Sci., Dublin, 1908, 832^7.

thinks environment the chief factor in stat-

ure and pigmentation. Attention to other

animals, in Ridgeway's view, demonstrates

this doctrine. He cites the white hares

and bears and the tendency of the ptarmi-

gan and the horse to turn white in winter.

The horse is cited as shown in varieties

from northern Asia to the Cape of Good
Hope, and this writer concludes that en-

vironment is powerful not only in colora-

tions, but in osteology, and that these

changes may be very rapid. The blond

Berbers are believed to owe their qualities

not to mixing with Vandals and Goths, but

to being cradled in a cool mountain region.

The fair-haired people have poured for

centuries across the Alps and yet hold their

own only in the north of Italy. Woodruff

does not think they were darkened, but that

natural selection eliminated them because

they went beyond their latitude range.

Homo Alpinus is held by different authors

as Aryan or as Mongolian from Asia, and

as having evolved their brachycephalic

character on European soil.

Marett, referring to Ridgeway, thinks

he overrates environment, but admits it as

premature to affirm or deny that in the

very long run, round-headedness goes with

a mountain life.^"

To add other items of opinion, confirm-

ing the conviction that much fruit has set,

but few specimens have ripened, Marett

places in north Africa the "original hot-

bed" ^^ of the Mediterranean race, who in

Neolithic times colonized the north shore

of the Mediterranean and passed by the

warm Atlantic as far as Scotland. The

same author, keeping close to cover, says

that it is now fashionable to place the Teu-

tonic home in northeastern Europe, though

he regards it as still something of a mys-

tery. The Scandinavian origin of Euro-

26 Marett, "Anthropology," 107.

^T Ibid., 104.
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pean peoples is held by some-^ while J. L.

Myres shows the affinity of boreal and

Mediterranean man and suggests their

Euro-African origin,^'' and Gray's discus-

sion of Myres 's paper emphasizes the swift

action of environment"

Altogether it is hardly to exaggerate to

say that you can find authority for placing

the breeding grounds of the European peo-

ples in north Africa, in central Asia, or in

any part of Europe, for sending their

wandering progeny in any direction of the

compass, with any kind of racial mixture

or linguistic evolution and with every pos-

sible shade of efficiency or inefficiency on

the part of environment.

But suppose the Aryan business cleared

up, there would remain earlier problems of

Paleolithic differentiation and the pro-

longed twilight journey of man. And
suppose we had threaded our way, geolog-

ical, ethnographical, linguistic, and geo-

graphic, down through the differentiations

and mixtures and migrations until we have

the Teuton and the Celt in north Europe

and the British Isles, are our troubles past ?

Let us see.

You would trace the evolution of the

American, as effected by environment.

Where will you begin? Not in New Eng-

land or Virginia. Not altogether in old

England. Not altogether in Teutonic Eu-

rope. Before we got through with the

American we might like to cover all Ei;-

rope with the network of our inquiry. But

we can not move too broadly; let us turn

to the British Isles. There are still the

progeny of the pre-Celts of Neolithic age.

There came at least three types of Celt, the

Gael, the Briton and the Belgse. Roman

28 Richard, '
' History of German Civilization, '

'

Ch. II.

29 J. L. Myres, "The Alpine Races in Eu-

rope," Geog. Jour., 28, 537.

so Hid., 555-56.

invasion and rule followed and in due time

the Christian religion. Next came the

Angles and Saxons and Jutes from across

the North Sea, a new deluge of paganism,

and a new contribution of racial traits bred

in the long past. One would like to know
how that old North Sea Teuton differed,

fifteen centuries ago, from the Baltic Sea

Teuton of the Prussian plain. Was it in

the latter 's great strain of Slavic blood, or

were there other factors. When and where

did the present sum of difference between

Prussian and Englishman begin to emerge?

At any rate, Jutland, Schleswig-Holstein

and the lowlands of the Elbe were poured

into our ancestry and were Christianized.

In the eighth century the Viking rovers

came across the North Sea, with fresh ear-

goes of vigor and paganism. The Rhine,

Scheldt, Seine and Loire as well as Britain

felt their power. "From the fury of the

Northmen, save us, Lord," runs an old

litany. But pirate and robber though he

was, here was an element of selection that

must not be disregarded. Norway, Sweden

and Denmark, says Greene, "were being

brought at this time into more settled

order by a series of great sovereigns, and

the bolder spirits who would not submit to

their rule were driven into the seas and

embraced a life of piracy and war." But

there had been bred into them "in a land

that is one third water and one third moun-

tain, where winter lasts six months in the

year, endurance, ingenuity and daring."

In two or three centuries more followed

the Norman Conquest, in which the Viking

brought to England all that he had taken

on and taken in of French life. There fol-

lows the further coordination of Neolithic,

Celtic, Teutonic and Norse men for five and

a half centuries, until the early decades of

the seventeenth century and the beginnings

of British settlement in America. And this

was a selective migration whose story can
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not be told here, and has never been so

fully told as the student of environment

might desire. Suffice it to add that no

mere paragraph can tell us what kind of

people came to Massachusetts, or Virginia.

Eeligious, economic and political changes

in England, plus the attractions of a fresh

world, brought across the sea the elements

that have been formative in American life.

American environment has not developed

all the qualities which we consider as dis-

tinctively or typically American.

But in New England, and on the Hud-

son, the Delaware and the James, new
physical and social pressures began to

wield their power. After some generations

in this environment in the eighteenth cen-

tury, a new flow began through the passes

of the Appalachians. To Timothy Dwight

is ascribed the view that thus New Eng-

land was rid of her restless and insubordi-

nate spirits. Another interpretation is that

the best and most progressive men went be-

cause they did not like the rule of the

Congregational clergy. At any rate, it was

another selective migration, by which

picked families went into a new environ-

ment. Turner is our best authority for

what the environment of the middle west

made out of the emigrant from the East.

It would be easy to show, I think, that in

spite of what might seem predominating

mixtures of Continental European migra-

tion. New England still pervades "Wiscon-

sin, that the New England mind was more
powerful than the new environment, im-

portant as that was, just as the Puritan

mind was more powerful than the New
England environment.

The selective emigration moved on by

prairie schooner and transcontinental rail-

way to the Rocky Mountains, the inter-

ment plateaus and the Pacific Coast. Here

are mountains, deserts, mines, giant for-

ests, irrigation and a new ocean. Whence

came the Californian? From New Eng-
land, Ohio, Iowa, Kansas, Colorado. Is

that all? Every one of the following re-

gions is there, with 5,000 to 200,000 repre-

sentatives. Germany, Ireland, England,

Canada, Italy, Mexico, Russia, Scotland,

Sweden, Switzerland, Portugal, Norway,

Prance, Denmark, Austria, Wales, Turkey,

Spain, Greece, China, islands of the At-

lantic, Australia. The German, Canadian,

Englishman, Spaniard and Russian that

wanted to be or do something new are

there. And it is a compelling environment,

of sky and mountain, ocean and plain, for-

est and desert, mine and field. Professor

Royce, a native Californian, thinks the

typical character there is a combination of

strength and weakness, with wandering in

the blood, lack of social responsibility, rec-

ognition of no barriers, desire for sudden

wealth, love of difficulty, unaccented love

of home, with more love of fullness of life

than reverence for the relations of life.^^

One more picture of this western life

must here suffice—it is by a journalist—of

the American of the far northwest, where

New England and the Mayflower appear

not, whose men followed the Missouri from

Kentucky, Indiana, Missouri and Arkansas,

tall, big-boned, and stalwart, self-assertive,

nervous, quick in action, acting before they

think and thinking mainly of themselves,

their European origin so far behind them

that they know nothing of it. Their

grandfathers had forgotten it. In a word

they are distinctly, decidedly, pugna-

ciously and absolutely American.^^ Mak-

ing what allowance you will for Ralph's

exuberant rhetoric, and Royce 's habit of

philosophizing, better to be solved in the

twenty-first century than to-day is the

31 J. Eoyee, "California," Am. Com. Series,

499-500.

32 J. Ealph, "Our Great West," 141-42,

quoted in abstract.
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problem of the function of environment in

shaping American life. As we have seen

in this sketch, the geographer will not work

alone, the historian, sociologist and philos-

opher will take a hand.

It's a long way from the primitive man
to the differentiation of the white race,

from the white beginnings to Briton,

Anglia, Norway and Normandy, from

Anglia and England to California and

Puget Sound. Along this ancient and

devious path our ignorance of the inner

laws of human development is appalling.

We see man, and earth, something called

race, race continuity, one physical environ-

ment after another, human environments

with innumerable mixtures of blood, in

infinitely various compounds, in the grand

march of humanity to one world center

after another. The result, to carry out our

illustration still, is the Pacific coast man,

domestic, industrial, political, social, moral.

It will take cautious steps and many torches

to pick our way back along the road by

which he came.

Let us take another example in emphasis

of the diiSeulties which beset us—an analy-

sis of the causes of Japanese character.

Mental alertness has been asserted to be

the chief trait of the Japanese. This must

have originated in accordance with biolog-

ical laws, in spontaneous variation, in mix-

ture of races, or in environment, or we

might add, by a combination of these. It

is tentatively held that however this qual-

ity arose, it has been preserved by environ-

ment: first, by insularity, giving familiar-

ity with the sea, saving from wars, inter-

mixtures and invasions, in distinction from

a continental land, like China; second, by

physical features, affording small areas of

cultivation, promoting industry, a land of

such richness as to give certainty of re-

ward, without drought or flood to destroy

the prudent as well as the thriftless. Third,

there comes climate, following a supposed

law that the progressive lands are in the

cyclonic domain of the Temperate zone.

This seems simple, interesting and sug-

gestive, but is it true? Is mental alertness

the chief trait in Japanese efficiency?

Droppers, sometime professor in the Uni-

versity of Tokyo, thinks the secret of suc-

cess is in the structure of society, devotion

to family life, or to tribe and nation, the

corpcfrate versus the individualistic.'^

Dyer emphasizes community but denies

that the main ability is in imitation. Loy-

alty and intellectual ability are the basis

of achievement. Another authority marks

the Japanese as' sober, intelligent, endur-

ing, patient, industrious, polite, skilful,

ready to assimilate, not devoid of original

genius.^* Yet another says he is patient,

persistent, cheerful, versatile, quick-witted,

enterprising, original, imitative, progres-

sive, industrious, artistic, humorous,

cleanly, polite, honorable, brave, kind,

calm, self-contained.'^ Whether any good

human qualities have been left out of these

catalogues, we do not know, but we are at

least left in doubt as to what the main na-

tional trait is.

But suppose it is mental alertness.

Would insularity make it or keep it ? Miss

Semple avers that insularity breeds con-

servatism, a quality that does not seem to

be indissolubly tied to alertness. Insu-

larity may give familiarity with the sea,

but perhaps not greater than is true of the

Dutch, who are not insular, and we do not

think of the Dutch as distinctively alert.

Insularity has not kept Japan free from

invasion, though there have been periods of

seclusion. And the modern Japanese are

33 Garrett Droppers, '
' The Secret of Japanese

Success," Jour. Bace Devel., II., 424.

34, V. Dingelstedt, '
' fitiUng Nations, '

' Scot.

Geog. Mag., 27, 305.

35 Writer in New Inter. Ency., Art. '
' Japan, '

'

335.
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"a very mixed people," Mongolian, Cau-

casian, Malay, and some say an infiltration

of Negrito. If insularity breeds alertness,

what other factors have apparently

swamped this tendency in Madagascar,

Iceland, Sicily, Cuba and Hawaii?

Nor can we be sure of the effect of small

areas of rich cultivation and certain re-

ward. Industry we can predict and a de-

gree of comfort, but can we say more?

Why not as well expect the Belgian farmer

or the farmer of the Paris basin, or of the

county of Norfolk to be mentally alert?

Moreover, most Japanese are in a low state.

"We imagine them" (the Japanese) "as

intellectually homogeneous," but there are

"five million highly cultivated people and

nine times as many of lower type . . . the

mighty mass still pagan, stolid, low in the

scale of evolution. " ^^

This little empire is indeed a good place

in the temperate zone, and so are China,

Switzerland, Spain, Austria-Hungary, Ger-

many, France, and too many others to

make the criterion of distinctive value.

The inference for precise, detailed and

prolonged research need not be elaborated.

We have already spoken of certain re-

lated sciences as supplying motives to the

human geographer. We turn now to ex-

amine the geographer's proper sphere of

activity in relation to these sciences.

Our references to the race problem might

seem superfluous, for if this field belongs

essentially to the anthropologists, what

right has the geographer there? Here we
seem at once to need a definition of geog-

raphy. But the present writer wiU not try

to go where angels have trod with devious

and faltering steps. Some time we shall

have a definition of geography, but not now.

Meanwhile we have enough to do, and if we
are reviled as devotees of patchwork, as

36 W. E. Griffis,
'

' The Japanese Nation in Evo-

lution," 271, 386, 389-90.

having no real science, we bear it with

serenity.

I do not know of any one who proposes

to rule us out of the human sphere and
shut us up to the physical. If I can get

my foot on what Brunhes calls the "Hu-
manized surface"'^ of our planet, I am
content. I shall have enough to do without

quarreling with my neighbor, or resenting

anything he may say to me. Brunhes also

says that we are where roads meet, with

facts from many sources, that we must not

be a bazaar for retailing everything, but

have our own domain and commit no tres-

passes. What the limits of this field are is

not so clear, but why trouble about it, when
no science has a fenced domain ?

Ratzel makes a sweeping criticism of

Buckle when he says that evolution is un-

spoken by him.'* The great geographical

philosopher of Leipzig made it forever im-

perative for us to " go back into the past.
'

'

He speaks of differentiation, of bequeathed

influences, of the migration of developed

traits—he never lets you doubt that he is

moving into the realm of Darwin. So the

geographer, if he touches man at all, and
the more if he opens the question of geo-

graphic influence, must be in daily contact

with the principles of biological evolution,

so far as the specialists have mastered them.

I will not try to say how far he may supply

useful data to the biologist; sure it is that

human anatomy, physiology and psychol-

ogy must be relied upon for light on the

early (as well as late) stages of mankind.

Should not this fleld be turned over to the

anthropologist ?

The first answer is that so far as environ-

mental factors are concerned, the geog-

rapher alone is responsible for the knowl-

edge of the total physical complex which

the earth affords. But when this compre-

ss j. Brunhes, Scot. Geog. Mag., 29, 313.

38 " Anthropogeographie," I., 97-98.



272 SCIENCE [N. S. Vol. XLI. No. 1051

hensive survey of the physical geography

has been supplied, do not the geographer's

duties, and even his rights, cease? If so,

and if we must leave the action of environ-

ment to the anthropologist, to what kind of

an anthropologist? The somatologist per-

haps. The somatologist studies the natural

history of the body. This is highly impor-

tant, but it is only one point of view. He
also studies man in his physiological devel-

opment, but this is also partial. Your

anthropologist may be primarily a psychol-

ogist, a philologist, or a student of early

arts or of comparative religion. Or he may
be an ethnologist studying the physical fea-

tures, mental traits, linguistics, practical

arts, legends and religions of a single tribe

or people.

To which one of these will you look for

a world view of the influence of environ-

ment on early or half-developed man ? For

your answer go through all the reports and

books of the anthropologists, rich as they

are, and tell me the result. In the nature

of the case, the anthropologist, even if he

could command all the departments of his

own science, is not in a position to organ-

ize the principles of the influence of an

earthwide environment on man. He offers

indispensable materials and he may find

other unities in his field but the inclusive

bond of world environment belongs to the

geographer.

Suppose we say that we do not need

anthropologists because there are anatom-

ists, physiologists, psychologists, philol-

ogists and students of art and religion. The

answer is that anthropology aims at the

natural history of man as a whole. The

specialists work indeed too often in small

and isolated fields and not always with the

causal land comparative principle in full

view. But man, the bond, is there, and the

science receives its justification. In like

manner, why should there be geographers.

for there are geologists, meteorologists,

oceanographers, astronomers, botanists and
zoologists? We say because there is no
other to organize the data of all these sci-

ences in relation to the whole earth, as we
see it and know it.

Taking the like case—there are anthro-

pologists of many sorts, historians of sev-

eral kinds, sociologists, economists and
technologists in ample variety. Why a

human geographer? Because there is no
other to exhibit the human kind (not now
but in some coming day) in its causal and
distributional relation to the earth and
its forces viewed as a unity.

Professor Adams in his presidential ad-

dress before the American Historical Asso-

ciation manifests a little concern because

of the entrance of political science, geog-

raphy, sociology and certain other subjects

into the arena.^" But history, conceived

on the modern scientific basis, opens so vast

a field that collaborating sciences may well

be welcome in the task. Equally may the

geographer rejoice that every science of

man contributes to his own and that he in

turn has something to share.

There need be no hoarding of opportu-

nity, where opportunity is infinite and no
quarreling over line fences where none can

exist. Professor Turner, referring to econ-

omist, geographer, sociologist and other

fellow-workers, has thus broadly expressed

the true attitude of the historian:

The historian must so far familiarize himself

with the training of his sister subjects that he

can at least avail himself of their results and in

some reasonable degree master the essential tools

of their trade.

No one would accuse Professor Turner of

advising over-expansion or superficial

endeavor, but he seems to think it possible

to be a historian and something more, by

virtue of which to be a better historian.

So say we of the geographer. Let him be

ssAm. Hist. Bev., Vol. 14.
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"familiar with the whole earth," as de-

manded by Eatzel,*" not in detail, but

broadly familiar with causal principles and

their regional illustration. Then let him

know the methods and results of history,

or of sociology, or of anthropology, or of

some phase of one of these. Then he can

cooperate in that study of environmental

influence which must be common ground

for all.

All this has its bearing on the higher edu-

cation, for every human geographer should

have his minor studies in some other sci-

ence of man, and no young historian should

be allowed to escape who is not grounded

in the principles of physical geography

and who has not looked through the geog-

rapher's eye at the impress made by nature

on man.

Sociology is a science which equally with

geography has aroused skepticism concern-

ing its right to be called a science. Be that

as it may, its devotees occupy ground which

stretches into historical territory, on the

one hand, and geographical and anthro-

pological on the other. This is conceded

by Small.

The comprehensive science has the task of or-

ganizing details which may already have been

studied separately by several varieties of

scholars.*!

The same author sets forth the influence

of nature with an emphasis which if used

by the geographer might call down a charge

of excessive claim.

Nature sets our tasks, and doles out our wages,

and prescribes our working hours and tells us

when and how much we may play or learn or fight

or pray. Life is an affair of adjusting ourselves

to material, matter-of-fact, inexorable nature.*^

Small does not think we yet have an ade-

quate story of the operation of cosmic laws

40 '
' Studies in Political Areas, '

' Am. Jour. Soc,

3, 302.

"A. W. Smallj "General Sociology," 7.

i2lUd., 408.

in determining the course of human devel-

opment.

Mr. E. C. Hayes, in a paper in the

American Journal of Sociology,^^ discusses

the relation of geography to sociology and
the definition and scope of geography. He
seems disposed to think that stating the

effects of geographic conditions on social

phenomena will be an integral part of

sociology, but thinks

it will still remain true that no science but geog-

raphy describes the regions of the earth by bring-

ing together into one description all the various

facts separately studied by tlie different sciences.**

It is fair to say that only the geographer

can know the physical conditions in a broad

and deep way. It is just as fair to expect

the sociologist to be superior in the strictly

human field. But neither can dismiss the

other, nor prescribe a legitimate boundary

line of research. And there is always the

possibility of a genius equally at home in

both fields, scorning all petty frontiers of

our so-called sciences, fusing and recreating

the data and conclusions of lesser men, and

recording for all time those large general-

izations of which we dream and for which

we strive.

After all that can be said on the rela-

tions of geography to other subjects, I am
content to come back to a confessedly gen-

eral, but safe and truthful word by James

Bryee.

Geography is the point of contact between the

sciences of nature taken all together and the

branches of inquiry which deal with man and his

institutions.

I think it is a sociologist, Ward, who

likens the progress of science to the progress

of a prairie fire. No doubt he means that

it moves irregularly but surely. The figure

is not altogether good, as indeed no figure

is, for we do not move with a rush, neither

*3Vol. 14, 371-407.

a Hid., 400.
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does our going leave a zone of destruction

behind. Our work is constructive and slow.

Whether the worker be a geographer or

bear some longer name, is not material. If

he have no name at all, let us accept his

fact, his principle, in good faith that as

workers and half-thoughts come and go, the

body of truth gathers volume, order and

power.

We come now to the last phase of our

discussion, the most important and difficult

of all—lines of investigation. What is our

present status? It would be a good work

if some one would review historically the

progress of the idea of environmental influ-

ence. Here the barest sketch must be the

preliminary to our inquiry.

We may pass by the fragmental notices

of ancient and medieval writers. Modern

seed thoughts are not uncommon, and some

harvest could be gathered from the philos-

ophers and literary writers, Hobbes, Mon-

tesquieu, Kant, Herder, Hegel, Comte,

Taine, and others. Humboldt, Ritter and

Guyot laid the foundations of our modern

human geography, and then came Darwin,

pointing the road to fruitful study for all

the sciences of oi-ganic nature and of man.

Ratzel, in the spirit of Darwin, kept the

unfolding of geography abreast of the

progress of anthropology, history and other

human sciences in the last half century,

and now Miss Semple has placed all geog-

raphers in her debt in the expansion and

precision which she has added to the work

of Ratzel.

General works of lesser scope, some of

them regional, have appeared in this coun-

try and in Europe. Mackinder, Herbert-

son, Lyde, Chisholm, and others in Great

Britain, and Vidal la Blaehe, Brunhes,

Partseh, Penck and many others on the

continent, have made important contribu-

tions. Already we have a large and

rapidly growing list of small mono-

graphs dealing with limited phases or

regions in this country. In America this

work is largely the achievement, direct and

indirect, of the members of this associa-

tion, and the present program is sharp evi-

dence of the force of an impulse that has

gathered power among us during the ten

years of our cooperative endeavor.

My first hint is in the direction of clima-

tology in its relation to man.*^ Here is a

new science, with a growing body of obser-

vation, generalization and record, made
available in description and in maps.

Climatology is beginning to be appreciated

in relation to other fields of physical geog-

raphy. We begin to value and to express

in text-books the relation of the atmosphere

to the origin of land surfaces, glaciers, arid-

ity and the waves and currents of the sea.

We see its functions also in relation to the

mineral contents of the earth, and in rela-

tion to the origin and use of soil.

Even more pronounced is the growth of

ideas in relating the atmosphere to fauna

and flora, to plant and animal types and

societies, to bacteria, and to forests, steppes

and deserts. Involved in all this relation

to the inorganic and organic world is an

immense indirect influence on man.

There is also direct influence on man,

through temperature, varying constitution,

variations of pressure, moisture content,

movements, optical effects and sound

waves. And we can not stop short of psy-

chical, social and economic phases of influ-

ence, all tangled in difficult fashion. When
the consumptive goes to Colorado for help,

and finds it, what has accomplished the

result? Is it rarity and increased lung

expansion? Is dryness and a non-relaxing

quality uppermost ? And how much is due

to new hope, new effort, fresh scenery, new
and glorious land forms, clear skies, gray

desert and new social environment? Let

45 J. Brunhes, Scot. Geog. Mag., 29, 312 ; C. E.

Dryer, Jour. Geog., Feb., 1913, 178; Ratzel,

" Anthropogeographie, " I., Ch. Das Klima.
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tis move, but move cautiously, heeding Pro-

fessor Ward's emphasis on doubtful ele-

ments in the relation of climate to disease.

Perhaps there is no subject, unless it be

politics, on v?hich men say so much and

know so little as about climate.

Geography has a considerable body of

good knowledge of climate in relation to

modes of living in typical parts of the

world. We know that the Eskimo is carni-

vorous, the tropical savage vegetarian and

that the denizen of temperate latitudes

brings both foods to his table. We know
the climatic results in clothing and shelter,

in nomadic and pastoral, agricultural and

static life, and among hunters of the forest.

These are all important, but more or less

indirect climatic effects, so well set forth by

Herbertson in "Man and His Work."
But what of direct effects of climate? I

hesitate to use the word direct of such

activity. Such is our ignorance of the pre-

cise efficiency of these forces, that apparent

direct agents may turn out to be mediate,

after all.

How much exact knowledge have we in

the field of coloration? Grant that this is

mainly a physiological problem, so far as

man is concerned, will it ever be solved,

and the results broadly stated except in

collaboration with geography?

Color almost certainly developed in strict rela-

tion to climate. Right away in the back ages we
must place the race-making epoch, when the chief

bodily differences, including differences in color,

arose amongst men.

This is from Marett and he adds that

natural selection had a clear field with the

body before mind became the chief factor

in survival.

Now, how much is definite here? What
is this "strict relation" to climate? And
what element of climate does the work?

Is it heat, or light, or moisture, or a com-

bination of these ? What does each climatic

factor do, and does it do what it does.

independently, or by the aid of some non-

climatic factor? Why is the Malay brown,

the Chinaman yellow, the American Indian

coppery and the negro black ? And how do

the osteological features and the facial

features correlate, if at all, in origin, with

the color? Here is a vast field. What, of

assured answer, is on record?

Brinton says that climate and food sup-

ply are the main causes of the fixation of

ethnic traits. He adds that temperature,

humidity and other factors bear directly

on the relative activity of lungs, heart, liver

and skin. This seems to come near to the

core of things, but no precision is reached

and I suppose can not be in the present

state of knowledge. Eatzel was not wrong
in citing the negro's dark skin as illus-

tration of the fact that the search for causes

goes after hard and deep-rooted things.

The study of the races of Europe teems

with conjectures about blonde and brunette,

but the physiological basis is wanting. We
should like to know whether the Mediter-

ranean longhead is a darkened Teuton, or

whether the Teuton is a bleached African.

Here is joint work for physiologist, anthro-

pologist and geographer.

Ward notes the fading of hair, beards

and skins of polar explorers.^" The same

author, leaving open the origin of color,

quotes Darwin on the accumulation of color

through natural selection and contents

himself with the assured fact that color,

however obtained, is an advantage in a hot

climate. This field therefore is almost un-

worked. I hesitate to say that the door for

research is wide open, but one would hesi-

tate even more to believe that the problem

can not be solved.

Suppose now we leave these primitive

and racial puzzles and come down to pos-

sible effects of climate that can be seen and
registered in a few generations, if there be

^sE. DeC. Ward, "Climate, Considered Espe-

cially in. Relation to Man," 216.
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such effects. Here is the question of ac-

climatization and tropical disease, in short,

of the white man's burden.

Here again Ward proceeds with instruc-

tive caution. It is a complex subject, he

says, conclusions are contradictory, curves

may be made to show anything. There are

many weather elements and there are many
other factors, such as sanitation, foods,

water, habits, altitude, soil, race, traffic and
other controls. Microorganisms intervene

to make climate largely an indirect influ-

ence.*^

Thus M^e have a group of problems for

the medical observer, but either in him or

with him must the geographer share the

task whose successful accomplishment af-

fects the destinies of every colonial empire

and the ultimate place of the white race.

Brinton speaks of the hopelessness of the

problem,** and Ripley recognizes the im-

portance of it by criticizing Ratzel for in-

adequate attention to it in the second vol-

ume of the "Anthropology."*^ "We have

an interesting discussion in Woodruff's

"Effects of Tropical Light on White Men."

It is for a more competent hand to estimate

its value. Some of its generalizations seem

too sweeping and too easy to be true. Al-

together in this whole field, a field of high

practical importance, there has been much
sincere effort, but no great harvest.

We want narrower fields of investigation

and better proven results. Only thus will

be gathered the data for great generaliza-

tions. In this direction we may cite a

passage of Hahn on the physiological effects

of diminished pressure,^" and the studies of

E. G. Dexter and H. H. Clayton on the

sociological effects of climate.

Let us look at the field of biogeography

*7" Climate," 180 et seq.

*8 D. G. Brinton, '
' Eacea and Peoples, '

' 278-83.

49 W. G. Eipley, Pol. Sci. Quar., IX., 323.

50 J. Hahn, "Handbook of Climatology," trans,

by Ward, 224 et seq.

in relation to man. The distribution of

plants and animals as forming large ele-

ments in environment can not fail to in-

volve man and to uncover many interesting

relationships. This study is now in a

hopeful state of vitality and progress. Our
own association has a good number of

workers in this field.

A wealth of pertinent facts awaits dis-

covery and coordination as regards the

coincident distribution of man with plants

and animals. Payne, in the history of early

America already cited, uses this as a basal

principle, showing the migration and pres-

ence of organic forms in causal relation to

man. Here again, Ripley finds occasion to

criticize Ratzel for insuificient attention

to the theme. A few siiggestive illustra-

tions may be given. Kirchoff in his "Man
and Earth '"^^ coordinates the Mediterra-

nean spread of the Phoenicians with the

occurrence of the dye-yielding mollusc.

Dr. C. Hart Merriam once surprised the

writer by saying that the beaver was the

most important fact in early American his-

tory. The more one considers this the less

one is disposed to consider it as an outburst

of a biologist's enthusiasm.

In Hansa days tens of thousands of peo-

ple dwelt in the Peninsula of Schonen, in

the towns of Falsterbo and Skanor, at the

most southwestern tip of Sweden. To-day

an old church, a few cottages and a summer
hotel make up Falsterbo, while Skanor is a

sleepy village of a few hundred people.

Why should this throbbing Baltic market

of centuries ago have suddenly declined to

insignificant shore villages? Because the

herring migrated to other waters. A new

harbor has been built at Skanor and it will

be seen whether modern conditions can re-

store the prosperity which the runaway fish

destroyed.

Dr. Scharfetter in a work on the dis-

51 Trans, of "Menseh und Erde," 30-31.



February 19, 1915] SCIENCE 277

tribution of plants and man sets the

Eoman boundary in Germany at the edge

of the Franconian forest and cites the fact

that the Arabs went wherever the date palm

would grow.^^ The practical biologist,

such as the agricultural explorer, turns the

problem around, shows how to control the

distribution of lower life and thus to

modify the distribution of man.

Such results must flow from the work of

the department of botanical research of

the Carnegie Institution, and Dr. McDougal
of the Desert Laboratory well sets forth

the interrelations of the sciences when he

likens the work to the making of a canti-

lever bridge whose further ends may rest

on chemical, physical, geological or geo-

graphical piers.'^^ A good illustration of

this finds immediate place in the investiga-

tions by Professor Huntington, in western

forests, of climatic events.

The elimatologist asks for definite cli-

matic eflrects on man. The ethnologist or

sociologist finds traits in man which might

have a climatic origin. The geographer

wants all that all types of specialists can

give him, both in the physical and psychical

spheres. Thus we may approach from the

point of view of causes or of results and
follow down or up the stream of effects.

"We have made a hasty survey of two
fields of causation, the one physical, the

other organic. Let us turn to certain

groups of phenomena in the realm of effects

or results. The most important and surely

the most baffling problems here are in the

psychic field. Here the geographer will be

peculiarly dependent on workers in sister

sciences and the gap may be hard to bridge.

Geographers are not as a rule specialists in

psychology, and there is no reason to be-

lieve that many students in psychic fields

are specially versed in geography. If we
52 Paper is noticed, Scot. Geog. Mag., Vol. 27,

39^1.
53 An. Eep. of Director, 1912.

can offer a stimulus which shall lead these

kinds of scholars to struggle up the stream
of causality, it may be safer than for us to

drift down through rapids and among
rocks. But the work ought to be done, and
the geographer can at least show its worth
and encourage the doing of it.

In this research we are not to think that

the earth was all powerful with early man,
but is helpless to-day. Color or other race

features may have been fixed, but this is

not all. If there is something in man that

is found in every man, wherever he is, he

is not thereby released from the pressure of

environment. Psychic reaction on nature

does not destroy nature's efficiency, but in

a degree directs, refines and uses it. "When

Professor Lester F. Ward says that "the

environment transforms the animal, while

man transforms the environment,"^* he

utters but a partial truth. Perhaps he was
attracted by rhetorical form, for in a later

passage he recovers himself, recognizing

the psychic effects of environment, for,

Courage, love of liberty, industry and thrift,

ingenuity and intelligence, are all developed by
contact with restraining influences adapted to

stimulating them and not so severe as to cheek

their growth.ss

If a hard winter is a "great Teutonic

institution,
'

' if rains, dark skies and winter

have made more serious peoples in the north

of Europe than are found along the Medi-

terranean, if Geikie rightly ascribes the

heart of Ossian's poems to nature in the

West Highlands,^' these qualities of envi-

ronment are pressing on the human spirit

to-day as in Neolithic or Celtic time, mod-

erated, perhaps, by modem skill in getting

protection from nature, and by greater con-

tact with all the world. We will not deny

the assertion of Thomas that "the force of

climate and geography is greater in the

5^L. F. Ward, "Pure Sociology," 16.

55IUd., 58.

56 A. Geikie, "Scenery of Scotland," 407-08.
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lower stages of culture and that ideas play

an increasing role," but we do not know
on what ground he makes the further claim

that the peculiar cultures of Japan, China

and India were in the first place the

results of psychic rather than geographic

factors. ^^

There is a beautiful passage in Ratzel

which I now commend to those historical

and sociological philosophers who think

that psychic qualities and powers are

released from environmental influence. If

ethnographers utter the view that the devel-

opment of culture consists in ever wider

release from nature, we may emphasize

that the difference between nature and cul-

ture folk is to be sought not in degree, but

in the kind of this connection (Zusam-

menhang) with nature. Culture is freedom

from nature not in the sense of complete

release, but in that of much wider union.

The farmer who gathers his corn in the

barn is really as dependent on his ground

as the Indian who harvests in swamps wild

rice which he did not sow.

We do not on the whole become freer from na-

ture while we deeply exploit and study it, we only

make ouselves in single cases independent of it,

while we multiply the bonds.

Not to do Ratzel injustice, it is he who
has also called "the spirit of man a com-

pletely new phenomenon upon our planet,
'

'

and has asserted that

No other being (Wesen) has worked so perma-

nently and upon so many other existences as man,

who has profoundly changed the living face of

the earth.

We are to interpret cautiously similar

human phenomena in different parts of the

world. We can not here follow the evolu-

tionary axiom that if a species of trilobite

is found in England and in New York,

there has been one point of origin and a

migration. The same things appear in

57 W. I. Thomas, "Source Book for Social

Origins," 130-31.

many places, either through the unity of

the human spirit or the likeness of environ-

ments, or from both causes. This is stated

by Fewkes,

Identity in the working of the human mind is

lecognized by all anthropologists, and the tendency

to ascribe cultural identities ... to contact or

migration is much less prevalent now than for-

merly.58

In like manner Boas shows that some

ideas are so general that they could not

have been diffused historically through

migration and contact, but must have arisen

independently in different places.°°

Tylor is no less emphatic:

Researches undertaken all over the globe have

shown the necessity of abandoning the old theory

that a similarity of customs and superstitions, of

arts and crafts, justifies the assumption of a re-

mote relationship if not an identity of origin be-

tween races . . . there has been an inherent tend-

ency in man, allowing for difference of climate

and natural surroundings, to develop culture by

the same stages and in the same way.

Citing the pyramid-building of Aztec

and Egyptian,

Each race developed the idea of a pyramid tomb

through that psychological similarity which is as

much a characteristic of the species man as his

physique.fio

We leave this topic with the single sug-

gestion that in the psychic field, a useful

and difficult piece of research is open to the

student of comparative religions, who is at

the same time interested in anthropogeo-

graphie problems and has the needed geo-

graphic training. How far the essential

content of religious aspiration and thought,

as well as the ritual of worship has been in-

fluenced by environment, has, I think,

never been shown in any full synthetic

«sj. W. Fewkes, "Climate and Cult," 8th

Inter. Geog. Cong., 670.

B» F. Boas, '
' The Mind of Primitive Man, '

'

151-64.

60 E. B. Tylor, Ency. Brit., Art. '
' Anthro-

pology. '

'
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way. It is a task of no eonunon difficulty,

not to be ligMly undertaken, but wortli the

doing.

Another field of effects, much more ac-

cessible to the pure geographer is the dis-

tribution of population studied in the

causal way. Enough practise in statistical

method for this inquiry can be readily ac-

quired and the results should be most

fruitful. Jefferson's recent papers have

been suggestive in this field of research,

which involves in intimate combinations,

physical, economic, racial and social con-

ditions. Akin to this study is the classifi-

cation of towns and cities, developing the

principles of origin, growth and differen-

tiation, as in a recent valuable paper of

Chisholm. The city as a geographic or-

ganism may be freely taken as an inex-

haustible theme.

Another great sphere lies in regional

studies, such as states, physiographic units,

and countries. The number of such stud-

ies, maturely developed, now available may
perhaps be counted on the fingers of one's

hands. The aim should be not alone di-

rected upon the more obvious matters of

route and industry, but also upon deep

and underlying principles. "What rich and

alluring subjects for the intensive student

would the state of Pennsylvania offer, of

Kentucky, Minnesota or California ! Who
will develop for us our coastal plain or

piedmont, treating town sites, roads, soils,

crops, industries, racial composition and

social status ? Who will do a like work for

the great Appalachian Valley, that mag-

nificent and little understood unit of our

east—its trails and roads, its agriculture,

towns, migrations and historical signifi-

cance in colonial and current life? There

is room for more such studies as those of

Whitbeck upon glacial and nonglacial Wis-

consin and of von Engeln on the effects of

giaeiation upon agriculture.^^ The latter,

indeed, is not regional except as it naturally

deals largely with principles as illustrated

in our own country.

Will Mr. Mackinder, or some one else,

take up Great Britain, omitting the purely

descriptive, as he could not in Britain and

British seas properly do, and discuss more

fully questions of geographic influence as

regards agricultural distribution, the local-

ization of industries, the distribution of

population in general, and the effect of

various factors such as insularity, climate

and world position in the development of

British character, British political unity,

and British social conditions.

Or in the United States, there are racial

compositions, new physical environments,

offering new social and economic conditions

to population groups as seen in compari-

son with conditions in the parent lands of

Europe. Finally, there are innumerable

beckoning fields, of a small and local sort,

out of whose diligent study general prin-

ciples will rise and become established.

Our goal is broad generalization. But

the formulation of general laws is difficult

and the results insecure until we have a

body of concrete and detailed observations.

Quoting Brunhes,

We must then make up our minds to put aside

generalities and vague analogies between nature

and man. We must make it our business to search

for facts of interaction.ea

Prom Boas also,

It goes without saying that haphazard applica-

tion of unproven though possible theories will not

serve as proof of the effectiveness of selection or

environment in modifymg types.83

Detailed investigation of single prob-

lems, in small and seemingly unimportant

61 0. D. von Engeln, '
' EfEeots of Continental

Giaeiation on Agriculture," Bull Am. Geog. Soc,

XLVI., 241-64, 336-55.

62 J. Brunhes, Scot. Geog. Mag., 29, 311.

63 F. Boas, '
' The Mind of Primitive Man, '

' 51.
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fields, must for a long time prepare the

way for the formulation of richer and more

fundamental conclusions and general prin-

ciples than we have yet been able to

achieve. We should not wait for some one

to state or demonstrate these laws. This

is yet, even for a genius, impossible. We
must contribute in partial, microscopic,

sometimes unconscious ways to the emerg-

ence of such laws.

Professor Adams, speaking of the avail-

able and most useful tasks of the historian,

has a word which is equally good for us.

To furmsh materialSj to do preliminary work,

is to make a better contribution to the final sci-

ence than to yield to the allurements of specula-

tion, to endeavor to discover in the present state

of our knowledge the forces that control society,

or to formulate the laws of their action.^*

Not only is this a model principle, but it

emphasizes the value of our goal, for the

real philosophy of history will not be

written until geographic factors have had

broader and deeper recognition. Here I

do not speak as a geographic enthusiast,

nor in denial of the supremacy of the hu-

man spirit.

Such then is the mode of advance of our

science—the old story of interest, hypoth-

esis, test, correction, publication, criticism,

revision
;
progress by error, by half truth,

by zigzag, spiral and apparent retrograde

;

by aero-flight, by patient tunneling; some

at the salients of progress, and some in the

ranks of humble endeavor, the goal in front

of all.

Albert Pebet Beigham
Colgate Universitt

LEWIS LINDSEY D7CHE

Lewis Lindsey Dyche, professor of syste-

matic zoology and curator of the collections

of manunals, birds and fishes, at the Univer-

sity of Kansas, died in Topeka, Kansas, Wed-

nesday, January 20, 1915. Professor Dyche

6* Geo. B. Adams, Am. Hist. Bev., 14, 236.

was intimately associated with the life of the

university for nearly thirty-eight years, hav-

ing seen nearly every class graduated from the

institution. His first connection with it was

as a student in the preparatory department.

He entered the middle class of the prepara-

tory department in September, 187Y, at the

age of twenty years, being registered from
Auburn, Kansas. James Marvin was then

chancellor of the university. There were 12

members of the faculty and a total attendance

of students of 361, of whom 110 were of col-

lege grade. Mr. Dyche finished the senior

preparatory work at the end of the next year

and in September, 1879, became a freshman in

the collegiate department, enrolling as a stu-

dent in the classical course. In the year 1880,

however, on entering his sophomore year, he

changed his work to that of natural history.

He became a junior in the collegiate depart-

ment in the regular course of events in Sep-

tember, 1881, still enrolled in his newly chosen

field of natural history.

In 1882 Mr. Dyche was made instructor in

natural history, but retaining his place in the

junior class. He continued his connection

with the instructional side of the university

until his death. Mr. Dyche was graduated

from the university in June, 1884, receiving

two degrees, that of Bachelor of Arts and that

of Bachelor of Sciences, he having combined

both the classical and scientific work then

offered in the university. He continued his

study in natural history at the university of

Kansas by entering the postgraduate course in

September, 1884, receiving his Master of Arts

degree in 1886 and his Master of Science de-

gree in 1888. His teaching title was during

these years " assistant," being equivalent to

the title of assistant professor at the present

time.

In September, 1888, he was advanced from

the rank of assistant in natural history to that

of full professor of anatomy and physiology,

taxidermist and curator of mammals, birds

and fishes. In 1890 zoology was added to his

list of teaching subjects. We must remember,

however, that in the nineties the number

of both students and teachers was small and



i'EBRUART 19j 1915] SCIENCE 281

the field of work had not been so carefully dif-

ferentiated as at present. In September,

1892, physiology and anatomy were dropped

from his title and he limited himself to the

field which he occupied with little change until

the end of his career. His title became pro-

fessor of zoology, taxidermist and curator of

mammals and birds. Francis H. Snow was

then chancellor of the university.

It stood thus until 1899 when anatomy for

a year was again put in his charge and his

title of curator was that of curator of zoolog-

ical collections. In the very next year we
find anatomy cared for in a separate depart-

ment and Professor Dyche returning to his

work under the title of professor of systematic

zoology and taxidermist. In 1903 the title

of taxidermist was dropped as being unneces-

sary and Professor Dyche was given the title

which he retained until his death, namely,

that of professor of systematic zoology and

curator of mammals, birds and fishes. In

1901 the legislature of the state, largely

through the efforts of Professor Dyche, ap-

propriated $75,000 for the erection of a nat-

ural history museum for the housing of the

natural history collections. The building was

finished in 1902, a considerable part of it be-

ing given over to the extensive and important

collection of North American mammals and

birds.

On December 1, 1909, Professor Dyche was

given partial leave of absence in order that

he might act as fish and game warden for the

state of Kansas. This action was taken by the

board of regents of the university at the re-

quest of the then governor, W. E. Stubbs.

This request was acceded to for the reason

that of all men in the state of Kansas Pro-

fessor Dyche was the most competent in every

way to carry on a large project of this char-

acter on a scientific basis. It was acceded to

also with the belief which has been fully sub-

stantiated that the fish hatchery under his

supervision could be put upon an economic

and scientific foundation.

Since December, 1909, Professor Dyche has

given most of his time to the fish and game
wardenship although still connected with the

university as professor of systematic zoology

and curator of mammals, birds and fishes.

For some years prior to 1909 Professor Dyche
had done little or no undergraduate class

work, confining himself to work as curator,

investigator and vrriter, and to such occa-

sional graduate work as was desired by stu-

dents expecting to enter the museum field.

During his long career as a teacher, in con-

nection with other university men, he took

part in or conducted many scientific expedi-

tions, twenty-three in all it is said, for the

collection of museum material. These expe-

ditions covered practically all of North Amer-

ica. Some of the most important were to

Greenland and the Arctic regions. Of the

Peary expedition and the rest it is not for me
to speak. They were filled with strenuous en-

deavor and many thrilling experiences. In-

deed few men even of bygone border times

could equal his experiences in this respect.

He was a noted hunter and won his place as

an explorer, his talents as naturalist, woods-

man, hunter and explorer being of a high

order. The result of all of this was no

doubt to shorten his days but he helped

build up large scientific collections of great

value into which he had put his life and he

saw them become an integral part of the uni-

versity which he loved. He was one of the

charter members of the chapter of Sigma Xi

at the University of Kansas. He lectured

much and in this field was exceedingly graphic

and interesting. He wrote much, his last

writings being in the shape of bulletins in re-

gard to fish culture in the large. These bulle-

tins are much sought after and show the re-

sults of a life time of close observation and

study. As a taxidermist he had few equals,

his knowledge of the pose and habits of ani-

mals and the habitat in which they live being

unusually accurate. His fidelity to nature,

his great skill and his keen observation are

well attested by the brilliant display of North

American mammals which he was largely in-

strumental in preparing at the University of

Professor Dyche had in larger degree than

most men the creative instinct, the instinct
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of originality. He had immense persistence

and enthusiasm, well attested by his accom-

plishments against great odds. A mere study

of his life is in itself thrilling. He leaves an

honored name of which his family may well

be proud. He was an extremely likeable man,

a loyal son of his university who brought

much honor tO' his alma mater.

Frank Strong
tjniveksity of kansas

TEE BONAPAETE FUND OF TEE PABIS
ACADEMY OF SCIENCES

The committee appointed to deal with the

allocation of the Bonaparte Fund for the year

1914, has, we learn from Nature, made the

following proposals, which have been unanim-

ously adopted by the academy:

1. 2,000 francs to Pierre Breteau, to enable him

to pursue his researches on the use of palladium

in analysis and in organic chemistry.

2. 2,000 francs to M. Chatton, to give him the

means of continuing his researches on the para,

sitic Peridinians.

3. 3,000 franca to Fr. Croze, to enable him to

continue his work on the Zeeman phenomenon in

band and line spectra, the amount to be applied to

the purchase of a large concave grating and a 16-

cm. objective.

4. 6,000 francs to Dr. Hemsalech, for the pur-

chase of a resonance transformer and a battery of

condensers for use in his spectroscopic researches.

5. 2,000 francs to P. Lais, director of the Vati-

can Observatory, to assist in the publication of

the photographic map of the sky.

6. 2,000 francs to M. Pellegrin, to facilitate the

pursuit of his researches and the continuation of

his publications concerning African fishes.

7. 2,000 francs to Dr. Trousset, to aid him in

his studies relating to the theory of the minor

planets.

8. 2,000 francs to M. Vigouroux, to assist him

in continuing his researches on silicon and its dif-

ferent varieties. These researches, in which it is

necessary to make use of hydrofluoric acid, neces-

sitate the nse of expensive receivers.

9. 3,000 francs to M. Alluaud, for continuing

the publication, undertaken with Dr. R. Jeannel,

of the scientific results of three expeditions in

eastern and central Africa.

10. 9,000 francs to be divided equally between

MM. Pitard, de Gironeourt, and Lecointre, all

members of the scientific expedition to Morocco

organized by the SocifitS de G-fiographie.

11. 2,000 francs to Professor Vasseur, to assist

him in his geological excavations in a fossil-bear-

ing stratum at Lot-et-Garonne.

12. 3,500 francs to Dr. Mauguin, for the con.

tinuation of his researches on liquid crystals and

the remarkable orientation phenomena presented

by these singular bodies when placed in a mag-
netic field. The grant will be applied to the con-

struction of a powerful electromagnet.

13. 2,000 francs to Dr. Anthony to meet the cost

of his researches on the determinism of the

morphological characters and the action of pri-

mary factors on the course of evolution.

14. 4,000 francs to Professor Andoyer, a first

instalment towards the cost of the calculation of

a new table of fifteen figure logarithms.

15. 4,000 francs to M. Bgnard, to enable him to

continue his researches in experimental hydrody-

namics on a large scale.

16. 2,000 francs to Dr. Chauvenet, to enable

him to continue his researches on zirconium and

its complex combinations.

17. 2,000 francs to Professor Francois Frauck,

for the chronographic study of the development of

the embryo, with special examination of the

rhythmic function of the heart.

18. 2,000 francs to Professor Sauvageau, for

the pursuit of his studies on the marine algK.

SCIENTIFIC NOTES AND NEWS

The gold medal of the Royal Astronomical

Society has been conferred on Professor A.

Fowler for his work in astrophysics.

The Berlin Anthropological Society has

awarded its Eudolf Tirchow Medal to Dr.

Karl Poldt, emeritus professor of anatomy

in Vienna.

Professor Fritz Haber and Professor E.

Willstatter, both of the Kaiser Wilielm Insti-

tute for Chemistry, have been elected mem-
bers of the Berlin Academy of Sciences.

Dr. Hans Meyer, known for his explorations

in Africa, has been elected honorary professor

of colonial geography in the University of

Dr. Pierre Weiss, professor of physics in

the Zurich Technical School, has been awarded
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the Lasferre prize ($1,600) by the French

Institute.

Dr. Josef Englisch, emeritus professor of

surgery in the University of Vienna, has cele-

brated his eightieth birthday.

Dr. Alfred Kleiner, professor of physics at

Zurich, has on account of the state of his

health retired from his chair and has been

made honorary professor.

Mr. T. F. Burton has succeeded Mr. Wat-

son Smith as editor of the Journal of the

Society of Chemical Industry, which is issued

fortnightly in London by the society.

Professor G. C. Bourne, Linacre professor

of comparative anatomy at Oxford, has been

given leave of absence to engaged in military

service.

We learn from Nature that the second la
dian Science Congress, organized by the Asi

atic Society of Bengal, was held at the Presi'

dency College, Madras, on January 14^16,

under the presidency of Surgeon-general W.
B. Bannerman. The sections of the congresS;

and their chairman, were as follows: Agricul-

ture and applied science. Dr. H. H. Mann
physics, Mr. C. V. Raman; chemistry. Pro

fessor P. C. Eay; zoology. Dr. IST. Annandale

hotany. Dr. 0. A. Barber; ethnology, Mr. H
V. Nanjundayya; geology. Dr. W. F. Smeeth.

Professor E. W. Thatcher, chief of the

division of agricultural chemistry of the Uni-

versity of Minnesota, has been elected presi-

dent of the Minnesota Section of the Ameri-

can Chemical Society. The section will here-

after hold regular meetings on the third Fri-

day evening of each month at various labora-

tories in the Twin Cities.

Dr. a. F. Gilman, head of the chemistry de-

partment of Eipon College, has returned for

the second semester's work after a leave of

absence for a half year spent in study and
travel.

Professor John Dewey delivered the eighth

series of McNair lectures at the University of

North Carolina on Fehruary 5, 6 and 7. His

subject was "Philosophy and Politics." The

lectures dealt with (1) The Inner and Outer

Worlds, (2) The State and Moral Life, (3)

The German Philosophy of History.

Dr. C. Wardell Stiles, of the U. S. Public

Health Service, gave the ninth Weir Mitchell

lecture of the College of Physicians, Philadel-

phia, on February 16. His topic was :
" Au

Experiment from the Standpoint of Applied

Zoology in Medical Inspection of Schoolchil-

dren as a Basis for an Intensive Public

Health Campaign."

Dr. LiLLiN Welsh, professor of physiology

and hygiene at Goucher College, Baltimore,

spoke on February 12 at Mt. Holyoke College

on " American Women in Science." The lec-

ture was given under the auspices of the Net-

tie Maria Stevens memorial lectureship fund,

established by the Naples Table Association,

for promoting laboratory research for women.

The lecture was also given during the week at

Wellesley College and Brown University.

Professor Douglas W. Johnson, of Colum-

bia University, lectured before the Engineers

Club of Trenton, N. J., on February 11, on
" The Topography of Western Europe and its

Influence on the Campaign against France."

On January 15 he delivered the same lecture

before the Geographical Society of Philadel-

phia.

Professor Abthue H. Blanchard, of Col-

umbia University, on February 9, delivered an

illustrated address on the subject " Economic

Phases of Highway Engineering " before the

Middletown Scientific Association at its meet-

ing at Wesleyan University. On February 11

he delivered an address on " The Highway

Engineer in Public Life " at the annual meet-

ing of the Engineers Society of Northwestern

Pennsylvania.

The Illinois State Museum of Natural His-

tory announces a course of four popular illus-

trated lectures on natural history on Friday

evenings as follows:

February 19—-"Volcanic Emanations," by A.

L. Day, Ph.D., director Geophysical Laboratory,

Washington, D. C.

February 26—"The Wonderful Heavens," by

F. E. Moulton, Ph.D., professor of astronomy,

University of Chicago, Chicago.
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Mareli 5—'
' The Trophies of the Fossil Hunter, '

'

by A. E. Crook, Ph.D., curator Illinois State Mu.
seum, Springfield.

March 12—"Alaska Salmon," by H. B. Ward,

Ph.D., professor of zoology. University of Illinois,

Urbana.

The University of Oxford has received

$2,200, as -we learn from Nature, from friends

of the late Professor Gotch, with the view of

perpetuating the memory of the late Wayn-
flete professor, and of encouraging the study

of physiology within the university. The in-

come of the fund will be applied, first, to the

estaiblishment of a Gotch memorial prize to be

awarded annually, after examination, to a

student in the physiological laboratory; and,

secondly, to the creation and maintenance of

a Gotch memorial library in the same labora-

tory. A portrait of Professor Gotch has been

hung on the walls of the department.

Samuel Walker Shattuck, for forty-four

years professor and comptroller of the Univer-

sity of Illinois, died at his home in Cham-
paign on February 13. Professor Shattuck

was born in 1841, at Groton, Mass. Since

1868 he has served the University of Illinois.

For thirty-seven years he was head of the de-

partment of mathematics and from 1873 to

1912 he looked after the business affairs of the

university. In 1912 Professor Shattuck was

retired on the Carnegie Foundation.

Me. F. W. Eddlee, curator of the Museum
of Practical Geology, London, died on Jan-

uary 23.

De. Karl Ludwiq Moll, formerly professor

of mechanical engineering in the Eiga School

of Technology, has died at the age of eighty-

three yeaTS.

De. Nicolas Oumopf, professor of physics

at Moscow, has died at the age of sixty-eight

years.

There have been killed in the war, M. Eob-

ert Douville, paleontologist in the Paris

School of Mines; Dr. Anton Lackner, decent

for geometry in the Vienna Technological In-

stitute; Dr. Eudolf Eau, formerly professor

of physics at Jena, and Dr. Felix Hahn, geol-

ogist of the University of Munich.

The Berlin correspondent of the Journal of

the American Medical Association writes that

according to the latest official list, 132 medical

men have so far been killed in the war, 22

wounded, 45 have died and 166 are missing or

prisoners. Among the medical victims of the

war are three distinguished scientific men,

Professor Jochmann, the medical head of the

infectious department of the municipal Eu-

dolph Virchow Hospital, succumbed to typhus

fever which he acquired in the examination

and treatment of Eussian prisoners of whom
800 are ill with typhus. Professor Sprengel,

the superintendent of the surgical department

of the Ducal Hospital in Brunswick, died from

sepsis at the age of sixty-two, having infected

himself at an operation on a wounded soldier.

The Freiburg dermatologist. Professor Jakobi,

died in the field as a result of disease.

The U. S. Civil Service Commission an-

nounces an examination for assistant in agTi-

cultural geography, for men only, to fill a va-

cancy in this position in the Office of Farm
Management, Bureau of Plant Industry, De-

partment of Agriculture, Washington, D. C,
at a salary ranging from $1,800 to $2,000 a

year. The duties of tliis position will be to as-

sist in investigations being carried on in the

above office concerning the development of

agricultural enterprises under the influence

of geographic conditions, such as topography,

climate, soU, location, etc.

The Eobert D. Brigham Hospital for In-

curables benefits to the extent of $50,000 by

the will of Mrs. Ellen A. E. Goldthwait, of

Boston. This sum is to constitute a fund to

be known as the Joel and Ellen Goldthwait

Eesearch Fund, and the income is to be used

for work to increase the knowledge of chronic

diseases.

It is stated in Nature that a meeting of the

General Organizing Committee for the Inter-

national Botanical Congress, which has been

arranged to be held in London next May, took

place at the Linnean Society's rooms on Jan-

uary 21. A report was given of the work of

preparation which had already been carried

out by the executive conmiittee, and the mem-
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bers were asked to consider the present posi-

tion. The two following resolutions were car-

ried: (1) That the congress be not held in

1915 ; (2) that the present executive committee

continue to act so long as necessary. The

committee was strongly of opinion that a

meeting of the congress in London should not

be abandoned, and the suggestion was made

that it might take place at the next quinquen-

nium, in 1920. But it w'as agreed that nothing

definite could be settled at the present time,

and the following resolution was passed:

"That the executive committee be authorized

to convoke a meeting of the general com-

mittee at some future date to consider the date

of the congress." It was also decided that in

the meantime the general conmiittee be called

together once a year.

The year 1914 was an eventful one in the

industry of mining radium, uranium and

vanadium ores and had by far the largest

year's production yet made. Figures collected

by Frank L. Hess, of the United States Geo-

logical Survey, indicate that the output

amounted to about 4,300 short tons of dry ore

carrying 8Y tons of uranium oxide and 22.4

grams of metallic radium. The ore was valued

at about $445,000. The ore produced in 1913

contained 41 tons of uranium oxide and 10.5

grams of radium, and that produced in 1912

contained 26 tons of uranium oxide and 6.Y

grams of radium. About nine tenths of the

contained radium is thought to be recoverable

under improved processes. Although carno-

tite, a mineral of these rare metals, contains

three times as much uranium oxide as vana-

dium oxide, the Colorado and Utah ores of

these metals generally contain other vanadium

minerals in such quantity that vanadium

oxide is present in excess of the uranium

oxide. However, little is paid for the vana-

dium, as its separation from uranium is

troublesome, and only a few thousand dollars

was received in 1914 by brokers or producers

for the vanadium in the ores sold. Sandstone

impregnated with roscoelite, a vanadium-

bearing mica, is mined at Vanadium, San

Miguel County, Colo., on the eastern edge of

the earnotite field, by the Primes Chemical Co.

The total quantity of vanadium in the earno-

tite and other ores mined during the year was

apparently about 432 tons. About the begin-

ning of 1914, owing to the very high prices

charged for radium salts, their scarcity, their

evident usefulness in treating diseases, the

practical impossibility of the poor receiving

treatment by radium because of its scarcity

and high cost, and to the fact that much of the

radium-bearing ore was being shipped out of the

country. Secretary of the Interior Lane caused

to be introduced in Congress bills reserving

radium-bearing lands from entry as mining

claims, and providing for government pur-

chase. The bills are still pending. During the

year the National Eadium Institute conducted,

under the supervision of the Bureau of Mines,

mining operations at Long Park, near Paradox

Valley, in Montrose County, Colo., and a plant

at Denver for the production of radium and

investigation of processes. The work has been

so encouraging that Director Holmes has an-

nounced the probable production of radium at

one third its present cost. Messrs. Lind and

Whittemore, of the Bureau of Mines, state

that their investigations show that earnotite

carries proportionally to its content of ura-

nium as much radium as pitchblende or other

uranium minerals—that is, the radium has

reached its maximum ratio to the uranium

from which it is derived and is thus in equilib-

rium. From published results of experiments

made on casual specimens of earnotite it had

been popularly supposed that earnotite was less

rich than pitchblende in radium.

An unusual feature of the work of the

United States Coast and Geodetic Survey,

Department of Commerce, during the past

summer was the successful use of a one and

one half ton automobile truck in transporting

an astronomical party and outfit through a

portion of the southwest which is generally

dreaded by the transcontinental tourist. The

party was in charge of Mr. C. V. Hodgson and

was in the field from May to October. The

trip is the more remarkable when the fact is

taken into consideration that the requirements

of the work prevented a close adherence to the

routes usually followed. Observations were



286 SCIENCE [N. S. Vol. XLI. No. 1051

frequently made on mountain peaks, so the

journey was from mountain to mountain,

rather than along main traveled roads from

city to city. The general route followed by

Mr. Hodgson and his party was from DenTer,

Colorado, to Pecos, Texas, then southwest al-

most to El Paso, where a detour was made

over poor trails through southern New Mexico

into Arizona. The central and southern por-

tions of the latter state were rather well

covered, the itinerary including Solomonsville,

Douglas, Benson, Tucson, Globe, Phoenix,

Yuma and Parker. The auto truck was then

driven across California to San Diego and the

San Jacinto mountains, thence via Los

Angeles, Mojave and Sacramento to Carson

City, Nevada. Astronomical observations were

carried along the California-Nevada boundary

to Needles, California, where the season ended.

During the season the truck, carrying a capac-

ity load, was run more than 5,000 miles under

road conditions varying from the deep mud en-

countered in New Mexico and Texas, and the

heavy sands of the Colorado Eiver and Nevada

desert regions, to the splendid roads of south-

ern and central California. The cost sheets of

the season show that the work was done at a

saving of at least 35 per cent, from the cost

had teams been used. The cost per mile for

oil and gas varied from 2.1 cents to 6.6 cents

in different sections of the country, and aver-

aged 3.9 cents for the entire season. A re-

markable feature of the performance of the

truck and a tribute to the good work of the

driver was the fact that, from the time of

leaving Colorado Springs to the end of the

season, about six months, during which the

truck was run over 5,000 miles, only two hours

were lost on the road on account of engine

troubles.

We learn from the Geographical Journal

that Messrs. Geo. Philip and Son, Ltd., have

prepared a relief model map of Central Europe,

constructed to illustrate the topography of

the main theaters of the present war. The

model, which costs £6, 6s., measures 62 by 35

inches, and is on a horizontal scale of 18 miles

to the inch, and a vertical one of 5,000 feet to

the inch, so that the heights are exaggerated

nineteen times. Political boundaries are

shown, and also towns in red, but neither roads

nor railways. The model is said to show well

the continuity of the Central Plain from

Russia westwards to the margin of the North

Sea and the Channel, and thus makes clear

at once the exposed frontier of Germany, and

the military reason for the violation of Belgian

neutrality. Most of the places which have

become famous in the western war area are

marked, and it is possible to follow very clearly

the battle lines of the Marne and of the Aisne,

the fighting in the Argonne region, the con-

flicts round Tpres and the Yser, and so on.

Among minor features which are well shown,

are the position of the gap of Toul, due to the

fact that a stream which once ran into the

Meuse has been captured by the Moselle, and

the deserted valley forms an open groove be-

tween the two rivers, a groove through which

passes the railway from Paris to Toul and

Nancy. The position of Eeims, also, placed as

it is on a natural line of communication be-

tween Champagne, Burgundy, the middle Ehine

valley and the Low Countries, is clearly seen,

and it helps to explain the constant bombard-

ment of that ill-fated city, whose splendid

cathedral illustrates its early importance as

a crossing-point of routes.

We learn from the Journal of the American

Medical Association that the secretary of

state of Missouri has issued articles of in-

corporation to " The Missouri Foundation

for Health Conservation," the purposes of

which are " the conservation of health and the

prevention of disease to the end that human
eificiency may be increased and human suf-

fering prevented." Its purposes are to be

secured by any means " that demands of time

or of science may require." The first activity

undertaken will be a medical laboratory to be

established at St. Joseph, with its tributary

population of $1,000,000. It is intended that

this institution shall be a clearing-house

where tJl doctors living in the country tribu-

tary to St. Joseph may send specimens from

patients for analysis and get prompt returns.

The work will be financed by fees, donations,

subscriptions and bequests, its aims being
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scientific, social and benevolent and not com-

mercial. In addition to the medical labora-

tory, other activities for health, conservation

will be inaugurated. The secretary of the

foundation is Dr. Daniel Morton, St. Joseph,

and the members of the board of control are

prominent citizens of St. Joseph and the

state.

From the annual statement of the British

board of trade Nature prints figures for 1913

of imports of scientific instruments and appa-

ratus, as follows:

Scientific Instruments and Apparatus (other than

Electrical) Complete

£
Total imports 710,341

Of whieh from Germany 362,891

Belgium 28,939

France 108,040

Switzerland 19,872

U. S. A 182,293

Parts thereof (including Kinematograph Films,

Photographic Plates and Films, and Sensi-

tized Photographic Paper)

£
Total imports •.

. . . 2,373,426

Of which from Germany 310,229

Belgium 126,725

Prance 522,682

Switzerland 28,762

Italy 121,842

U. S. A 1,256,311

It thus appears that the imports from the

United States exceed those from France and

Germany combined. It may be expected that

hereafter the imports of scientific apparatus

(of which, however, photographic supplies are

a considerable part) from the United States

will exceed those from all other countries

combined.

UNIVERSITY AND EDUCATIONAL NEWS
The Thomas W. Evans Museum and Dental

Institute, School of Dentistry, the University

of Pennsylvania, will be dedicated on Febru-

ary 22 and 23. On the afternoon of February

22 the presentation and formal opening of the

building will take place and addresses will be

made as follows:

Dr. Charles Gordon, of Paris, France.

Dr. Wilhelm Dieek, of Berlin, Germany.

Mr. John Howard Mummey, M.E.C.S., L.D.S.,

of London, England.

Dr. William Simon, of the Baltimore College of

Dental Surgery

Dr. Edward C. Kirk, dean of the Thomas W.
Evans Museum and Dental Institute School of

Dentistry, University of Pennsylvania.

The new building of the Mellon Institute

of Industrial Research of the University of

Pittsburgh, will be dedicated on the morning
of February 26. The principal address will be

made by Dr. Eossiter W. Raymond. In the

evening Professor John J. Abel, of Johns

Hopkins University, will deliver the first

Mellon Lecture under the auspices of the

Society for Biological Research of the Univer-

sity of Pittsburgh. The subject of the lec-

ture will be " Experimental and Chemical

Studies of the Blood and Their Bearing on

Medicine."

Dr. Karl T. Compton, instructor in physics

at Reed College, Portland, Oregon, will go to

Princeton University next fall as assistant

professor of physics. Dr. Compton received

the degree of Ph.D. at Princeton in 1912.

Two new members have been recently added

to the faculty of the New York State College

of Forestry. Mr. G. A. Gutches, formerly in

the U. S. National Forest Service, later dis-

trict forest inspector of Saskatchewan, Canada,

becomes director of the New York State

Ranger School at Wanakena, N. Y. Mr. H. H.
Tryon, formerly forest engineer, becomes in-

structor in forest utilization. This makes

eight new appointments to the faculty of the

New York State College of Forestry within

the past year. The appointment of Dr. C. C.

Adams as assistant professor of forest zoology

was noted in Science of June, 1914. The other

recent appointments are as follows : Dr. J.

Fred Baker, formerly professor of forestry in

Michigan Agricultural College, as professor

of experimental forestry; Dr. L. H. Penning-

ton, formerly associate professor of botany in

Syracuse University, as professor of forest

pathology; Dr. H. P. Brown, formerly in-

structor at Cornell, as assistant professor in

forest botany; Mr. Shirley W. Allen, formerly

deputy forest supervisor of the Lassen National

Forest, California, as assistant professor of
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forest extension, and Mr. L. D. Cox, formerly

landscape architect to the Park Commission of

Los Angeles, as assistant professor of land-

scape engineering.

Sir Henry Miers, formerly professor of

mineralogy at Oxford, has resigned the prin-

cipalship of the University of London to be-

come vice-chancellor of Manchester Univer-

sity.

Mr. L. G. Owen has been appointed pro-

fessor of mathematics at the Government Col-

lege, Rangoon.

Dr. Rudolf Hober has been made professor

of physiology at Kiel, in succession to Pro-

fessor A. Bethe, who has accepted a call to

Frankfurt.

DISCUSSION AND COBBSSPONDENCE

Professor

A TYPICAL case

graduated at Uni-

versity and, taking a post-graduate course,

received the degree of Ph.D. He then went

abroad, studied at the University, and

returned to America, fuU of enthusiasm for

original research. He had published an im-

portant memoir for a thesis^ which was well

received, his instructors encouraged him and

his fellow students appreciated and were in-

terested in his work.

He now received an offer of a professorship

in a small country college, married, and

began his new life expecting to continue his

investigations. He soon found that his en-

tire time was occupied in teaching, and that

he was obliged to eke out his small salary by

writing and lecturing. He could not bear to

abandon his great object, the advancement of

human knowledge, and found that he could,

by extra efforts, devote a portion of his even-

ings to research, amounting to a fourth of his

entire working capacity. He went to the

president of the college, asking for an appro-

priation for an assistant, who could do the

routine work of copying, computing, etc., as

well and as rapidly as he could himself. In-

stead of a quarter of his time, he would thus

have one and a quarter, or five times as much,
and could make rapid progress at smaU ex-

pense. The president told him that the ob-

ject of the institution was teaching, not re-

search, and that it was impossible to grant

his request. A fellowship was, however, va-

cant, and might answer his purpose. This,

however, would be of no use to him, as the

fellow would not want to do routine work, but

to undertake a research of his own, and would

expect to be taught how to do it. His associ-

ates were teachers, not investigators, and took

no interest in his plans. After repeated trials

and discouragements, he abandoned his ef-

forts and settled down as a teacher only, with

no ambitions beyond enabling his classes to

pass their examinations.

While good teachers are as much needed as

investigators, the work of the latter may be

greatly impeded if their main energy is de-

voted to instruction. The finding of such

men, and enabling them to carry on the great

work, for which they are fitted, by providing

them with apparatus, assistants, or means for

publication, is one of the principal objects of

the Committee of One Hundred on Scientific

Research. Edward C. Pickering

January 27, 1915

A SPHENOIDAL SINUS IN THE DINOSAURS

The work which has been done recently on

the accessory nasal sinuses in man and the

mammals by H. W. Loeb, J. P. Schaeffer,

Onodi, Ernst Witt, Ritter, A. W. Meyer, as

well as the earlier work of Zuckerkandl, may
receive some interesting additions from pale-

ontology. While in no sense intending to

aflSrm any genetic relations between the dino-

saurs and mammals it is yet an interesting

fact that a large sinus occurs in the sphenoidal

region of dinosaurs and labyrinthodonts. It

has previously been largely confused with the

pituitary fossa near which it lies but recent

work tends to show a distinction between this

fossa for the lodgment of the hypophysis and

the recessus lasisphenoidalis as it is called by

Osborn^ who has figured this cavity very

clearly in Tyrannosaurus rex, the huge carniv-

orous dinosaur from the Cretaceous. The

1 Osborn, H, F., 1912, Mem. Amer. Mus. Nat.

Hist., N. S., Vol. 1, Pt. 1, Pis. III. and IV.
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cavity in this dinosaur is quite extensive and

corresponds in position to the human sphe-

noidal sinus and resembles this structure in

some of its complications such as are occa-

sionally found in man. The structure seems

to occupy portions of both the basisphenoid

and the basioccipital and to extend a consid-

erable distance toward the occipital condyle.

There are five, possibly six, saccular divisions

of the sphenoidal sinus (recessus basisphe-

noidalis). These divisions recall the saccular

divisions of the sphenoidal and frontal sinuses

of man and from their smooth vcalls one

would expect to find a membranous lining as

in man. So far as I am aware this cavity has

no connection with the nasal cavity, although

such a connection may be demonstrated from

additional or from a restudy of present mate-

rial. The recess lies below and between the

points of exit of the third and twelfth

cranial nerves, the mass of the brain being

immediately above it. Several authors have

observed a similar depression in the sphenoidal

region of the Labyrinthodont skull and in

other primitive vertebrates, notably the early

reptiles. It is a well known fact that the

hypophysis and particularly the posterior

portion of this structure is, in the early

land vertebrates, quite large and it has been

the natural assumption that the large recess

near where the hypophysis occurs should

lodge the glandular organ, but it is entirely

probable that the recess is the sphenoidal

sinus. There is no necessity of adopt-

ing Osborn's term recessus hasisphenoidalis

since there is no doubt that the structure corre-

sponds well with the sinus sphenoidalts of man.

It is to be hoped that someone will take up the

question of the general homologies of these

cavities in different groups of vertebrates so

that we may have a firm basis on which to

work. The value of fossil animals in furnish-

ing facts of anatomical importance has never

been fuUy realized and it is to be hoped that

an attempt will be made to fill this gap.

eoy l. moodie
Department of Anatomy,
The University op Illinois,

Chicago, Illinois

SCIENTIFIC BOOKS
Eumcm Physiology. By Professor Luigi

LuoiANi. In four volumes; Volume II.

Translated from the Italian by Frances A.

Welbt. London, 1913.

The realm of physiology has become so ex-

tensive that the preparation of an encyclopedic

treatise on the subject by a single author is a

notable intellectual feat. The admirable man-
ner in which Luciani has accomplished this

feat in his Fisiologia dell' UomOj is testified

to by translations which have been made into

both Spanish and German. Not only does the

book include a review of recent and generally

accepted observations and interpretations, but

also in many subjects an account of the his-

torical development of our knowledge from

ancient to modern times. The reader is thus

given a perspective which is rarely obtained

except by particular historical research.

A very considerable part of the value of

Luciani's great handbook arises from his gen-

erous citation of original sources, both old

and recent. This feature gives the exposition

a permanent utility for the careful student

who desires to become acquainted with re-

ports by the discoverers themselves. Such a

student should not depend wholly on English

and German references to literature ; he would

do well to examine also French and Italian

summaries, for, it must be admitted, there

are not infrequently possibilities of tracing

work thus which has not been represented

where we have been most accustomed to look.

Luciani's bibliographies present a rich mine

of references to Italian as well as to other

original papers.

The present volume (number II. of the

four volumes of an English translation) is a

good example of the whole. It is concerned

with the internal secretions, the digestive se-

cretions, the processes of digestion both me-

chanical and chemical, absorption and excre-

tion. Many of the illustrations are taken

from the original investigations, and a num-

ber of them are colored. The chief criticism

that can be made against the work is that

during the time required for its writing and

being translated physiology has been going
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forward so rapidly that important researches

of the past four or five years are not found

included in it. This defect, however, as inti-

mated above, may be regarded as compen-
sated for by the comprehensive and historical

sweep which characterizes Luoiani's survey of

the subject. W. B. Cannon

The Wonder of Life. By J. Arthur Thom-
son. New York, Henry Holt and Company.
1914.

Once more we are indebted to Professor

Thomson for a semipopular work on biology,

this time with contents of a very miscellaneous

character, better to reflect the varied aspects

of living nature. We have, in fact, a biolog-

ical (mainly zoological) scrap-book, full of

interesting matters gleaned from more or less

recent literature, carefully selected and di-

gested for our benefit. All this is loosely

thrown together under several general head-

ings, " The Drama of Life," " The Haunts of

Life," " The Insurgence of Life," " The Ways
of Life," " The Web of Life," " The Cycle of

Life " and " The Wonder of Life," with more
than 300 separate minor topics. Each chapter

is headed by a selection from the aphorisms of

Goethe, as translated by Huxley. The book is

admirably adapted for "supplementary read-

ing " in a course on biology or zoology, or it

might itself be made the basis of a seminar
course. Its great value lies in its wide scope

and breadth of view, with every emphasis on
vital phenomena rather than on morphological

details or classification. It is addressed, how-
ever, to an educated public, and even in places

presupposes more zoological knowledge than

most of us can boast. For example, on page

105 we are pulled up short by the startling

announcement that " no one expects to find a

Crustacean like Byotrephes longimanus in a

pond." It is probably true that very few have

ever approached a pond with any such expec-

tation ! Doubtless it is good for us, however,

to bump now and again into things we do not

understand, merely to diminish that conceit

which too readily develops after reading dis-

cussions so lucid as those of Professor Thom-
son.

The specialist will here and there find things

not quite up to date, or stated without suffi-

cient reference to diverse points of view, but

the general impression gained is that the work
is admirably done, and that in all probability

no other naturalist could have done it better,

if so well. The illustrations, including many
colored plates, are pleasing and instructive, but

not up to the standard of the text. Some are

really bad, as Fig. 81, a colored plate of leaf-

insects (Phyllium). The coloring of the

foliage, to correspond with the insects, is un-

natural and without any adequate basis; while

the insects are dravm from mounted speci-

mens with the legs spread in the conventional

way, without any reference to the plant on

which they are supposed to be resting! The
most ridiculous object is the young one, shown
as resting on a nearly upright branch, with

its legs waving wildly in the air. The whole

thing is certainly, as it stands, a piece of

" nature-faking." Fig. 39, representing young
spiders, shows some of them with the head and

thorax separate, like an insect.

There is a passage on page 595, beginning

the discussion of the Transmissibility of Ac-

quired Characters, which indicates that such

transmission is perfectly easy in unicellular

animals, which simply divide into two. Jen-

nings has well shown the fallacy of this naive

conception, and it seems surprising that Pro-

fessor Thomson should oifer it, not merely as

an idea, but as a well-knovm fact.

t. d. a. cockerell
Univeesity of Colorado

SPECIAL ABTICLES

MICRODISSECTION STUDIES ON THE GERM CELL^

This paper records a continuation of the ob-

servations published recently^ in Science on

the male germ cells of the grasshopper,

Disosteira Carolina^ and of the cockroach,

Periplaneta Americana. The cells were iso-

1 Slightly modified from a paper read before

the American Society of Zoologists, Philadelphia,

December 29, 1914.

2 Robert Chambers, Jr.,
'

' Some Physical Prop-

erties of the Cell Nucleus," Science, N. S., XL.,

p. 824, 1914.
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lated and studied by means of microdissection

and vital staining in a hanging drop of the

insect body fluid in Barber's moist chamber.

The cytoplasm exhibits an extreme varia-

bility in its consistency. On tearing it may
go into solution, setting free the nucleus and

the cytoplasmic granules. Often the cyto-

plasm goes into solution with a rapidity

suggestive of an explosion. A slight tear-

ing of the surface is followed by a moment
of apparent inactivity. Then comes a slight

convulsive movement and the torn surface

opens up, a swelling appearing especially at

this place. Within a few seconds nothing re-

mains but the nucleus and the mitochondria

in the form of granules or a network. The

nucleus in its turn swells and goes into solu-

tion. The mitochondria persist for a much
longer time. Individuals are also met with

whose cells retain their shape, the torn region

being gradually obliterated by a closing in

of the surrounding cytoplasm.

It is significant that all the cells of a given

individual are constantly uniform in their

behavior.

In an attempt to ascertain the cause for this

variability in the consistency of the proto-

plasm a series of experiments has been

planned, one of which is the investigation of

the germ cells of food and water starved indi-

viduals. Cockroaches starved for three weeks

in a dry heated room were found uniformly to

possess germ cells remarkable for their tough-

ness and resistance to mechanical injury.

" Physiological " salt solutions in various

dilutions were all found to produce a swelling

effect on the cell. The first evidence of this in

isolated cells is the assumption of a spherical

shape. The addition of a trace of egg albumin

counteracts the swelling to a slight extent.

As swelling proceeds the viscosity of the

protoplasm at first increases, agglutination

phenomena becoming very marked. Later the

viscosity is lost, possibly due to the increased

imbibition of water.

When observed in body fluid, the cells tend

to keep their irregular shapes. Spermato-

cytes exhibit slow amceboid movements. Iso-

lated cells, however, soon become spherical.

They also become spherical and swell on in-

jury as when they are punctured with a needle.

The mitochondria in the primary sperma-

tocyte of Bisosteira form a voluminous gran-

ular network surrounding the nucleus, plainly

visible in the fresh unstained cell. The deli-

cate tracery of the mitochondrial structures in

this, and in subsequent, stages is shown beauti-

fully with Janus green, beside which similar

structures seen in fixed material appear crude

and in many respects erroneous. If the Janus

green stain be heavy, its coagulative effect is

apparent in the increase and clumping to-

gether of the granules. If the cell be torn,

the cytoplasm goes into solution and the stain

very soon fades out, the granules swell and

coalesce, forming irregular lumpy masses

which persist for a long time.

During metaphase the mitochondrial net-

work is pulled out into a spindle-shaped struc-

ture investing the viscous kinoplasmic mate-

rial. Tearing of the cytoplasm causes a loss in

the bipolar arrangement of the cell structures,

the mitochondrial strands wrinkle and the

whole spindle becomes distorted. The chrom-

osomes scatter. Within a few minutes the

relatively dense kinoplasmic mass goes into

solution leaving the mitochondrial network

with the chromosomes irregularly dispersed

inside. In one such case two spermatozoa

corkscrewed their way between the meshes of

the mitochondrial spindle. Whenever their

tails touched the viscous material of the

meshes violent lashings were necessary to set

themselves free. One struck its head against

a mesh and was held prisoner for several

minutes until the viscosity of the material

was decreased during the dissolution process.

The other spermatozoon hit a chromosome

which stuck to its tail and the spermatozoon

twirled away dragging off the chromosome.

During anaphase and telophase the gran-

ules and strands of the mitochondrial network

are lengthened into delicate filamentous

threads lying between the two groups of

chromosomes. These are the interzonal fila-

ments or the spindle-rest described in fixed

material. As constriction between the daugh-

ter cells progresses, the tension of the fila-
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ments diminislies. Their tips vacuolize and

appear lumpy, giving evidence again of a net-

work arrangement of granules. As the con-

striction deepens, the cluster assumes the form
of an hour-glass. The Janus green stain now
disappears at the middle as if the mitochon-

drial material were drawn away or had gone

into solution. In late telophase the substance

of one daughter cell may be torn away from

the other cell leaving the mitochondrial fila-

ments projecting in naked strands which soon

wrinkle and curl and finally coalesce into a

lumpy mass.

Cells in late anaphase and telophase may be

caused to assume a spherical shape by mechan-

ical agitation or tearing with the needle. The
mitochondrial spindle is then very much dis-

torted, the filaments become wrinkled and

tangled. At the end of the cell division, each

daughter cell contains a cluster of mitochon-

drial filaments which have already begun to

be transformed into a granular network mass

which gradually spreads around the nucleus.

The mitochondria are not stable structures.

Granules at one moment may draw out into

threads, or coalesce with their neighbors, or

go into solution, freshly formed granules re-

placing them.

In the spermatid the mitochondria mass at

one side of the nucleus to form the ISTebenkern.

The mitochondrial granules, at first loosely

distributed, soon collect into a compact body

which stains a solid blue with Janus green.

On dissecting the Nebenkern out of the cell,

it disintegrates into granules which persist

as such for some time.

The development of the axial filament was

closely followed in the cockroach. It origi-

nates in connection with an apparent slough-

ing ofl: of material from the surface of the

Nebenkern. The coiled filament thus formed

is bordered on two sides with a longitudinal

row of granules collected at very regular in-

tervals in small imiform clumps. The fila-

ment itself does not stain with Janus green,

the bordering granules, however, become in-

tensely blue. One may watch the filament

gradually uncoil and loosen from the Neben-
kern. One end is inserted in a conical knob.

(the blepharoblast), on the surface of the cell

nucleus. As it uncoils, it forms a loop curv-

ing along the periphery of the cell. The un-

coiling is accompanied by an oscillatory

movement which begins at the knob and

passes in a wave along the filament. This

movement gains in strength until the whole

body of the cell is thrown into ever recurring

wavps. The movement is instantly arrested

when the cytoplasm is torn by the needle.

The cytoplasm then goes into solution and the

filament either straightens out or deepens its

curve possibly according to the character of

the wave at the moment the spermatid is torn.

The filament remains attached to the nucleus

and may be dragged about with a needle. It

is elastic and rigid and keeps its shape per-

fectly for the short time before it goes into

solution. During the process of its elonga-

tion the spermatid is very susceptible to touch.

A slight prick with the needle will cause it to

assume a spherical shape. This is accom-

panied by a distortion of the double row of

granules alongside the axial filament so that

one may observe the wave pass along one row

slightly ahead of that along the other.

When examined in Ringer's fluid or when
the spermatid is disturbed by the needle, the

clumps tend to round off in the form of ves-

icles. This is especially noticeable in the case

of the two largest clumps close to the nucleus.

Such an appearance is commonly met with in

fixed material. As the filament straightens,

the cell is drawn out into an attenuated body.

The granules along the filament coalesce to

form two narrow uniformly homogeneous bands

which extend alongside the spherical nucleus

to the anterior tip of the spermatid. The
nucleus condenses into an optically homo-

geneous and highly refractive body which

gradually lengthens into the rod shape of the

mature spermatozoon. A large double clump

of granules which lies immediately behind

the nucleus condenses and forms the neck

piece. The throwing off of clumps of cyto-

plasm was never observed except in prepara-

tions in salt solutions or in old body-fluid

preparations where such cytolytic action was

apparent in all the cells present.
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The perforatorium of the ripe spermatozoon

tapers off in the form of a corkscrew. In

Ringer's fluid it swells into a bleb-like process

andl as such' is figured by Duesberg and

Morse. The tail has two movements, a whip-

like lash and a twirl, its base being used as a

pivot. These two movements whirl the sper-

matozoon forward in a corkscrew fashion. It

may be noted that the lashing movement of

the spermatozoon tail is directly comparable

to the waving of the axial filament within the

spermatid.

In conclusion I wish to emphasize the fol-

lowing points drawn from this and from my
previous paper:

1. As far as nuclear structures are con-

cerned the study of fresh material corrobo-

rates, in many interesting details, the observa-

tions made in fixed material. Both methods

are necessary for a proper understanding of

the structures. Our present fixing methods^

however, are useless for the study of cyto-

plasmic and mitochondrial structures and

should be replaced by the study of fresh ma-
terial.

2. " Physiological " salt solutions are more or

less injurious to the cells studied which are

normally bathed by organic fluids, i. e., liquid

colloids.

3. Puncture of a cell by a needle causes ir-

reparable injury. When the injury is slight

it at first hastens the normal reversible

changes in the physical states of the colloids

in the cell but soon transforms them to an ab-

normal condition from which the cell does not

recover.

4. Injury to the cell is always followed by
swelling accompanied by an increased inhibi-

tion of water.

5. A tension exists in the cell during di-

vision which is immediately lost when any

part of the cell is torn.

6. Amoeboid activities are prevalent among
the germ cells. In this way extensive move-

ments occur within the cysts of the testis

follicle. When set free in a liquid medium,

the amoeboid processes are very soon retracted

and the cells assume a spherical shape.

The movement in waves of the axial fila-

ment of the spermatid starts at the conical

knob on the nucleus and accompanies the un-
coiling of the filament from the surface of the

Nebenkern.

7. The staining of the mitochondria by
Janus is probably not due to a chemical com-
bination. In time the stain fades out of the

cell. If the stained structure be brought into

immediate contact with a liquid it is washed
out almost immediately.

8. Janus green, if used in sufficient con-

centration, will stain the nuclear structures.

The dye is reduced to the red safranin even

in the presence of abundant air. This has

been observed in all stages of the germ cells

and also in motile spermatozoa. Such cells,

however, soon die. Dead cells take up the

blue stain readily, the nuclear structures

showing beautifully.

9. Janus green, being a basic dye, coagu-

lates albuminous substances. In living cells

this coagulating effect is very noticeable.

The stain, therefore, can not be used as the

sole means for identifying mitochondria.

10. The mitochondria, in the Orthopteran

germ cell, are in accord with those studied by

the Lewises^ in the tissue cells of the chick.

They can not be classed as persistent struc-

tures. They pass from a granular stage into

strands; they may coalesce into homogeneous

masses ; they disappear and reappear and must

be merely changes in physical states of the

colloids which compose the cytoplasm.

Egbert Chambers, Jr.

Univeksity of Cincinnati

some new cases of apogamt in ferns,

preliminary note

Several cultures of Aspidium isussimense,

Pellwa adiantoidis and Lastrea clirysoloha

were made beginning June 25, 1914. The
spores were sown on sphagnum, which was
first placed in small stender dishes, saturated

with a one-tenth-per-cent. Knop's solution,

and then thoroughly sterilized in an oven.

3 M. E. and W. H. Lewis, '
' Mitoehondria in

Tissue Culture," Science, N. S., XXXIX., p.

330, 1914.
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So far as I have been able to observe, notb-

ing unusual occurs in the early stages of

development of the prothallia of any of tbe

three species. The prothallia of Aspidium

isussimense and of Lastrea chrysoloba grow

to a large size and are tsrpically heart-shaped.

The prothallia of Pellwa adiantoidis are

much smaller and in some respects resem-

ble those of Pellwa atropurpurea, in which

species I described apogamy in 1910.^^ Anther-

idia are produced in large numbers on many

of the prothallia of each of the three species

here under consideration. The antherozoids

are actively motile and appear to be normal in

every respect. Archegonia have been ob-

served on some of the prothallia of Lastrea

chrysoloba.

On the well-developed cushion of the pro-

thallium of Aspidium isussimense, usually at

some distance back of the apical notch, a

number of papillate projections appear. These

projections frequently occur in groups. Some-

times each consists of a single cell, but more

frequently of a single row of cells. In this

portion of the prothallium, usually after the

projections have been formed, a compact mass

of cells appears which develops into an embryo.

At an early stage in the formation of this

apogamous embryo, tracheids are produced.

The developing embryo never produces a foot.

The primary leaf as a rule is formed in ad-

vance of the primary root. The stem appears

later than the leaf and the root. Even while

the embryo is very young, numerous scales

appear on the petiole of its primary leaf.

These resemble the scales so characteristic of

the mature sporophyte.

The prothallia of Pellcea adiantoidis also

produce embryos apogamously. The devel-

opment of the embryos appears to be

similar to that described in my previous paper

for that of Pellwa atropurpurea. In a number

of cases in my cultures the embryo has already

formed the primary leaf and the primary root.

When the embryo of Lastrea chrysolola is

about to form, a small light region appears

between the apical notch and the cushion. In

this region the embryo is developed. In all

1 Bot. Gaz., 42, 400-401, 1910.

of my cultures the apogamously produced em-

bryo has just begun to project above the sur-

face of the prothallium. Embryos developed

from a fertilized egg have not been found.

When prothallia-bearing archegonia are placed

in a drop of water on a slide and examined

microscopically, the archegonia can be ob-

served to open, but antherozoids do not appear

to be attracted to them.

While the prothallia of these species of

ferns were being grown, numerous cultures of

other species maintained under the same con-

ditions of nutrition, light, temperature and

moisture, contained prothallia bearing anther-

idia and archegonia, and in some cases em-

bryos were produced upon these prothallia as

a result of fertilization. W. N. Steil

Univbrsitt of "Wisconsin

THE AMEBICAN SOCIETY FOB PHASMA-
COLOGY AND EXPERIMENTAL

TEEBAPEUTICS

The sixth annual meeting of the Pharmacolog-

ical Society was held in St. Louis at Washington

University Medical School on December 27-30,

1914. There were five scientific sessions, three of

them being joint meetings with the other mem-
bers of the Federation of American Societies for

Experimental Biology, the Physiological Society,

the Biochemical Society and the Society for Ex-

perimental Pathology.

The following officers were elected in the

Pharmacological Society for the year 1915:

President: Torald Sollmann.

Secretary: John Auer.

Treasurer: Wm. deB. MaoNider.

Additional memhers of the council: Worth Hale

and D. E. Jackson.

Memhership Committee: S. J. Meltzer (term

expires 1917).

Election of New Members: The following candi-

dates were approved by the membership com-

mittee, passed by the council and elected by the

society: Dr. F. C. Becht, University of Chicago;

Dr. W. H. Brown, Rockefeller Institute; Dr. F.

L. Gates, Rockefeller Institute.

The attendance was excellent, but the eastern

section of the country was not as well represented

as could be desired.

The scientific sessions were opened on Monday,

December 28, at 9 a.m. by a joint meeting of the
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four societies, Dr. Graham Lusk presiding. The

following papers were read and discussed:

"Experimental Hyperthyroidism," by W. B.

Cannon, C. A. Binger (by invitation) and E. Fitz

(by invitation).

"Further Observations on the Etiology of

Goiter in Fish" (read by title), by David Marine.
'
' Studies on Experimental Cretinism, " by H.

E. Basinger (by invitation) and A. L. Tatum.

"A Eesearch into the Function of the Thy-

roid" (read by title), by G. W. Crile, F. W.
Hitchings (by invitation) and J. B. Austin (by

invitation).

"The Effect of Eepeated Injections of Pitui-

trin on Milk Secretion" (read by title), by S.

Simpson and E. L. Hill (by invitation).

"The Action of Pituitrin on the Mammary
Gland," by W. L. Gaines (by invitation).

"On the Mechanism of Pituitrous Diuresis

(read by title), F. P. Knowlton and A. C. Silver^

man (by invitation).

"The Several Factors Involved in the Stand

ardization of Pituitary Extracts," by George B
Both.

The first scientific meeting of the Pharmacolog-

ical Society took place in the afternoon at 2 p.m.

Dr. Sollmann presiding. The following papers

were read and discussed:

"The Fatal Dose of Various Substances on

Intravenous Injection in the Guinea-pig," by S.

Amberg and H. F. Helmholz.

"Experimental and Clinical Eesearch into

Alkalescence, Acidity and Anesthesia" (read by

title), by G. W. Crile.

"Effects of Chelidonin on Surviving Organs,"

by P. J. Hanzlik.

"The Effect of Temperature on the Eesponse

of Frogs to Ouabain," by T. Sollmann, W. L.

Mendenhall (by invitation) and J. L. Stingle (by

invitation).

"Artificial Cerebral Circulation after Circula-

tory Isolation of the Mammalian Brain," by E.

D. Brown.

"The Uterine Action of Quinidin, Cinchonin

and Cinchonidin, " by Worth Hale.

"Some Vasomotor Reactions in the Liver," by

C. D. Edmunds.

"Distribution of Solutions in Oardiectomized

Frogs with Destroyed or Inactive Lymph Hearts,"

by T. S. Githens and S. J. Meltzer.

"The Influence of Intra-intestinal Administra-

tion of Magnesium Sulphate upon the Production

of Hyaline Casts in Dogs," by F. L. Gates (by

invitation) and S. J. Meltzer.

The second scientific meeting was held on Tues-

day morning at 9 o'clock. Dr. Sollmann in the

chair. The following papers were presented and
discussed

:

"A Study of the Eelative Importance of the

Vascular Mechanism of the Kidney and of the

Epithelial Element of the Kidney in Determining

the Efficiency of Various Diuretics" (read by
title), by W. deB. MacNider.

"Cross-tolerance of Drugs," by H. B. Myers

(by invitation).

"Vascular Eeactions in Poisoning from Diph-

theria Toxin," by H. B. Myers (by invitation)

and G. B. Wallace.
'

' The Action of Digitalis in Experimental

Auricular Fibrillation, " by A. D. Hirschfelder.

"The Effects of Drugs upon the Circulation in

the Pia Mater and the Betinal Vessels," by A. D.

Hirschfelder.

"The Action of Camphor on the Circulation,"

by Clyde Brooks and J. D. Heard (by invitation).

"The Effect of CO2 upon the Convulsant Ac-

tion of Acid Fuchsin in Frogs," by Don R.

Joseph.
'

' The Mechanism of the Toxic Action of the

Heavy Metals on the Isolated Heart," by Carl

Voegtlin.
'

' An Analysis of the Action of Digitalin on

the Cardiac Inhibitory Center and on the Cardiac

Muscles," by C. W. Greene, L. E. Boutwell (by

invitation) and J. O. Peeler (by invitation).

"A Comparative Study of the Influence of the

Solvent upon the Toxicity of Thymol," by W. H.

Schultz.

"The Reaction of Hookworm LarvK to Certain

Chemicals," by W. H. Schultz.

'
' A Further Observation on the T-wave when

Digitalis is Given," by A. E. Cohn.

The next meeting in the afternoon was a joint

scientific session of the societies forming the Fed-

eration and the following papers were read and

discussed, Dr. Sollmann presiding:
'

' The Influence of Sodium Carbonate on the

Glycosuria, Hyperglycsemia and the Eespiratory

Metabolism of Depancreatized Dogs" (read by

title), by J. E. Murlin and B. Kramer (by invi-

tation).

"The Influence of Depancreatization upon the

State of Glycsemia after Intravenous Injections

of Dextrose in Dogs, " by I. S. Kleiner and S. J.

Meltzer.

"The Possibility that some of the Hepatic

Glycogen May Become Converted into Other Sub-

stances than Dextrose," by J. J. R. Macleod.
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"Narcotics in Phlorhizin Diabetes," by B. T.

Woodyatt.

"Adrenal Deficiency," by R. S. Hoskins.

"Hypoglycemia," by H. McGuigan.

"Some Effects of Adrenalin when Injected

into the Respiratory Tract," by J. Auer and F.

L. Gates (by invitation).
'

' The Relation of the Adrenals to the Brain '

'

(read by title), by G. W. Crile, F. W. Hitehings

(by invitation) and J. B. Austin (by invitation).

"Further Observations of the Origin of Hydro-

chloric Acid in the Stomach" (read by title), by
A. B. Maeallum and J. B. Collip (by invitation).

"The Effect of Various Fluids and Cereals on

Gastric Secretion" (read by title), by C. C.

Fowler (by invitation), M. E. Eehfus (by invita-

tion) and P. B. Hawk.
"The Distribution of Gastrin in the Body," by

R. W. Keeton (by invitation) and F. C. Koch.
'
' The Relation of the Digestion Contractions

to the Hunger Contractions of the Stomach (Dog,

Man)," by F. F. Rogers and L. L. Hardt (by

invitation).

The third joint session was held on Wednesday

morning, December 30, Dr. Lusk presiding. The

following papers and demonstrations were pre-

sented :

"Recuperation: Nitrogen Metabolism of a

Man when Ingesting Successively a Non-protein

and a Normal Diet after a Seven-day Fast, '
' by

F. D. Zeman (by invitation), J. Kohn (by invi-

tation) and P. E. Howe.

"Some Studies in Autolysis," by H. C. Brad-

ley.

"The Diastase of the Blood," by H. Mc-

Guigan and C. L. v. Hess (by invitation).
'

' The Rate of Oxidation of Enzymes and their

Corresponding Proenzymes," by W. E. Burge.
'

' The Harmful Effect of an Exclusive Vegetable

Diet," by C. Voegtlin.
'

' The Effect of Long-continued Feeding of

Saponin from the Bark of Guaiaeum offlcinale"

(read by title), by C. L. Alsberg and G. S. Smith

(by invitation).
'

' Fat Infiltration of the Liver and Kidney In-

duced by Diet," by E. L. Opie and L. B. Alford

(by invitation).
'

' On the Nature of the Hepatic Fatty Infiltra-

tion in Late Pregnancy and Early Lactation, '
' by

V. H. Mottram (by invitation).

"The Synthesis of Hippurio Acid in Experi-

mental Tartrate Nephritis in Rabbit," by F. B.

Kingsbury (by invitation) and E. T. Bell (by in-

vitation).

Demonstrations

Blood Pressure Method, by C. Brooks and A. B.

Luckhardt.

Demonstration of a Point-to-point Method for

Analyzing Induction Shocks by means of the

String Galvanometer, by J. Erianger and W. E.

Garrey.

A Device for Projecting a Small Spot of Light

Suitable for Exploring Photo-sensitive Areas, by
B. M. Potter (by invitation).

Demonstration of the Effect of Sodium-iodoxy-

benzoate on Inflammation caused by Mustard Oil,

by S. Amberg and D. McClure (by invitation).

An Arrangement of the Porter Clock to Give

Three Time Intervals at the Same Time, by
Worth Hale.

A Portable Respiratory Machine Furnishing

Continuous, Intermittent and Remittent Streams

of Air, by F. L. Gates (by invitation).

The Determination of Blood Sugar, by P. A.

Shaffer.

On Wednesday afternoon the local committee

arranged a series of enjoyable visits to the St.

Louis hospitals and laboratories and also to the

beautifully located, impressive buildings of

Washington University.

Dinners and Smokers.—This part of the pro-

gram was inaugurated by a dinner given by the

local committee on Sunday evening, December 27,

to the officers and councils of the constituent so-

cieties of the federation and of the Anatomists.

The customary and universally satisfactory in-

formal subscription dinners and smokers were held

on the evenings of December 28, 29 and 30 ; the

first two at the Hotel Jefferson and the last one

at the Hotel Warwick. Perhaps the most enjoyable

of these was the first on December 28, when a

number of excellent speeches were delivered, the

speakers being the guests of the evening, Mr. R. S.

Brookings, Dr. Graham Lusk, Dr. J. George

Adami and Dr. G. Carl Huber.

At the last executive session of the Pharmaco-

logical iSociety a motion was put and passed

unanimously to thank the authorities of Wash-

ington University for their hospitality and the

local committee for its broad and efficient efforts

to render the stay of their guests in St. Louis as

pleasant and profitable as possible.

The next meeting of the federation will be held

in 1915 in Boston at the Harvard Medical School.

John Auer,

Secretary

Rockefeller Institute
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THE FOETECOMING SITUATION IN AGBI-
CULTUBAL WOEK'^

The American Association for the Ad-

vancement of Science represents the recog-

nized and organized sciences. One by one

new groups have been added to it, as those

groups have won public recognition and

have demonstrated tliat they are interested

broadly in the enlargement of human
knowledge. Half the letters of the alpha-

bet are required to designate these groups

represented in organized sections, indi-

cating the breadth and vitality of our scien-

tific inquiry. The last of these sections is

agriculture—not the occupation agricul-

ture, but the assembly of scientific re-

search that deals with the problems of the

occupation and of the living resulting from

the occupation. We begin the Avork of this

section to-day. It means much, I think,

for this work that it has now been recog-

nized as worthy to occupy a place on the

programs with the older and the better

standardized groups. I hope that we shall

be worthy of the fellowship; and I trvist

that the Association itself will gain some-

thing by what we and our successors may

bring to it in the future.

There is no field of scientific research

that belongs exclusively to agriculture and

not to other groups. The peculiarity of

the research in this field lies in its associa-

tion for the purpose of improving a great

industry and of making a particular con-

tribution thereby to the national life. The

1 Address of the Vice-president and Chairman

of Section L, American Association for the Ad-

vancement of Science, Philadelphia, December,

1935.
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problems may be physical, chemical, bio-

logical, meteorological, mechanical, eco-

nomic, social and otherwise ; and therefore

they are in themselves historically worthy

the recognition of men and women engageil

in public and scientific work. Nor are they

contaminated by contact with the earth,

seeing that they come out of the earth ; nor

again by contact with men who work, see-

ing that men are useful and worthy when

they work.

And yet, by common consent and in the

process of evolution, there is a field that is

known as agricultural science. It would

be vain for me to define it; probably I

should succeed only to confine it. You

shall learn what it is as the programs of

Section M are placed before you in the

succeeding years. This year, aside from

the required address of the vice-president,

the program considers some of the prob-

lems of economics as related speciallj^ to

agriculture; those subjects are vinderlying,

and the addresses will be interesting and

important.

The subject of the symposium of this

section suggests the general line of effort

that Section M may profitably pursue. The

section will not find it to its advantage, I

think, to discuss the technical problems of

the production of crops and animals. It

will rather devote itself to questions that

relate agriculture to public welfare and to

problems of general interest, dealing with

policies and the large social, economic, edu-

cational and political results. It is impor-

tant that the attitude of all the sciences

be brought to bear on these questions, and

I look for the greatest usefulness for Sec-

tion M in bringing together the agricul-

tural work with the other work of the as-

sociation. I hope that as time goes on there

may be joint discussions of Section M with

other sections or groujDs represented in the

Convocation Week. Such discussions

should result in much mutual advantage.

The agricultural situation is now much
in the public mind. It is widely discussed

in the press, w^hich shows that it has news

value. ]\Iuch of this value is merely of

superficial and temporary interest. Much
of it represents a desire to try new reme-

dies for old ills. Many of these remedies

will not work. We must be prepared for

some loss of public interest in them as time

goes on. We are now in a publicity stage

of our rural development. It w-ould seem

that the news-gathering and some other

agencies discover these movements after

the work of many constructive spirits has

set them going and has laid real founda-

tions; and not these foundations, but only

detached items of passing interest, may be

known of any large part of the public. I

hope that we shall not be disturbed by this

circumstance nor let it interfere with good

work, however much we may deplore the

false expectations that may result.

It has been my privilege for one third of

a century to have known rather closely

many of the men and women who have

been instrumental in bringing the rural

problem to its present stage of advance-

ment. They have been public-minded,

able, far-seeing men and women, and they

have rendered an unmea^urable service.

The rural movement has been brought to

its present state without any demand for

special privilege, without bolstering by

factitious legislation, and to a remarkable

degree without self-seeking. It is based in

a real regard for the welfare of all the

people, rather than for rural people ex-

clusively.

Great public-service institutions have

been founded in the rural movement. The

United States Department of Agriculture

has growTi to be one of the notable govern-

mental establishments of the world, extend-
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ing itself to a multitude of interests and

operating with remarkable effectiveness.

The chain of colleges of agriculture and

experiment stations, generously coopera-

tive between nation and state, is unlike

any other development anywhere, mean-

ing more, I think, for the future welfare

and peace of the people than any one of us

yet foresees. There is the finest fraternal-

ism, and yet without clannishness, between

these great agencies, setting a good ex-

ample in public service. And to these

agencies we are to add the state depart-

ments of agriculture, the work of private

endowments, although yet in its infancy,

the growing and very desirable contact with

the rural field of many institutions of

learning. All these agencies comprise a

distinctly modern phase of public activity.

Now, the problem is to relate all this

work to the development of a democracy.

I am not thinking so much of the develop-

ment of a form of government as of a real

democratic expression on the part of the

people. Agriculture is our bottom indus-

try. As we organize its affairs, so to a great

degree shall we secure the results in so-

ciety in general.

I desire to discuss certain questions that

bear somewhat on this underlying prob-

lem. I shall approach these questions

mostly from the point of view of our pres-

ent public-service institutions for agricul-

ture, leaving the other or non-public phases

of the problem for consideration one year

hence. I do not presume to make specifi-

cations for the institutions; but the ques-

tions may be discussed and perhaps we can

do something to protect the institutions

from demands that should not be made of

them. Perhaps you will make some mental

applications of the discussion to other pub-

lic work than that which is specially agri-

cukural.

It is auspicious, and perhaps it is fortu-

nate, that this new section comes into being

at a time when a vast new organized move-
ment in the interest of agriculture is ta-

king hold of this country. This movement
is connected very intimately with govern-

ment, and therefore with policies affecting

all the people; and it is possible, even in a

democracy, that such a trend, or even such

a formalizing, may arise in the beginning

as can not be greatly modified, or much
changed if change should be necessary, in

any number of years. You know that I

refer to the Agricultural Extension Act

which was signed by President Wilson on

the eighth of last May. No such national

plan on such a scale has ever been at-

tempted; and it almost staggers one when
one even partly comprehends the tremen-

dous consequences that in all likelihood

will come of it. The significance of it is

not yet grasped by the great body of the

people.

We are at the parting of the ways. For

years without number—for years that run

into the centuries when men have slaugh-

tered each other on many fields thinking

that they were on the fields of honor, when
many awful despotisms have ground men
into the dust, the despotisms thinking

themselves divine—for all these years there

have been men on the land trying to see

the light, trying to make mankind hear,

hoping but never realizing. They have

been the pawns on the great battlefields,

men taken out of the peasantries to be

hurled against other men they did not

know and for no rewards except further

enslavement. They may even have been

developed to a high degree of manual or

technical skill that they might the better

support governments to make conquests.

They have been on the bottom, upholding

the whole superstructure and pressed into

the earth by the weight of it. When the
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final history is written, the lot of the man
on the land will be the saddest chapter.

But in the nineteenth century, the man
at the bottom began really to be recognized

politically. This recognition is of two

kinds, the use that a government can make

in its own interest of a highly efficient

husbandry, and the desire to give the

husbandman full opportunity and full

justice. I hope that in these times the lat-

ter motive always prevails. It is the only

course of safety.

We have developed the institutions on

public funds to train the farmer and to

give him voice. These institutions are of

vast importance in the founding of a people.

The folk are to be developed in themselves

rather than by class legislation, or by favor

of government, or by any attitude of benev-

olence from without. And now, the great

extension law, for which so many men and

women have worked so long, is a fact, and

means are to be provided whereby the

farmer may find help at his own door. A
new agency in the world has now received

the sanction of the people, and we are just

beginning to organize it.

It is a noble expression of confidence in

the persons who have prepared the people

for this departure, that the legislation

should have been so generous and so com-

plete.

The days of our propaganda are passed.

No longer are we agricultural crusaders,

seeking to get a hearing with the powers

that control, making the work felt in the

nation, energizing the farming people to

express themselves. I fear that this

changed relation is not understood by some

persons ; and hereupon we come to a crucial

and perhaps to a dangerous situation.

Some of us have not expected the recogni-

tion to come so soon or so completely, and

it may be difficult for us to understand

what has happened or to readjust our ac-

tivities.

There are three phases of the situation

that seem to call for special consideration

at this turn in affairs, one of which has no

novelty, and the second and third of which

appear not to have received sufficient at-

tention.

I. THE NECESSITY OP FUNDAMENTAL KNOWL-
EDGE

Although there has necessarily been

something of the effort at conversion, the

country-life movement is not a propaganda.

It is the expression of a rapidly crystalliz-

ing desire to make rural life all that it is

capable to become, and to understand and

to utilize in the best way all the natural

products of the earth.

All this requires knowledge; and knowl-

edge of this kind demands careful inquiry.

There must be a certain relation or equa-

tion between the research effort and the

teaching effort. The enlargement of one

ought to be conditioned on the enlarge-

ment of the other; and certainly we ought

to know before we teach. I hope that the

new extension work will demand a great

stimulation of research. No subject makes

great headway, no people makes great

progress, unless it rests on investigation

and discovery and feels the stimulation of

exploration in fresh fields.

Particularly do we need the balance and

the check in extension teaching in agricul-

ture, where the field is so diverse, the peo-

ple so numerous and so scattered, the teach-

ers so variously trained, and the traditional

errors so many. Extension work is not

propaganda; it is teaching where the peo-

ple are rather than where the matriculated

students are; and while it may not go so

deep, it must be as true and as well stand-

ardized to ascertained fact as is the other

kind of teaching. The vitality of the exten-

sion teaching, as of any other teaching in

natural science, will depend on the body of

exact knowledge that lies behind it.
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This being true, then we must see that

appropriations for extension teaching in

the years to come are not out of proportion

to appropriations for research. I hope

that we shall soon find a wide-spread expres-

sion amongst the people for a more com-

plete endowment of fundamental investiga-

tion in subjects related to our agricultural

industries.

I will digress to say that not everything

is research, in agriculture or elsewhere,

that happens to bear the name. Undoubt-

edly research, as such, has been over-glori-

fied. There is no sanctity in research that

does not inhere also in any other good and
honest effort requiring equal ability. The
teacher is as worthy of honor as the investi-

gator.

Neither is research a refuge. Certain

persons who bear something of a disdain

for the affairs of the world are likely to be

set at more or less interesting problems

under the denomination of "original in-

vestigation" and "research," and "pieces

of work. '

' Here they may find shelter and

protection, and a certain deference that is

very conducive to peace of mind. They

are supposed "to publish," whereupon

their standing is established among their

fellows. It may not be necessary to raise

the question as to the significance of the

publication or whether it reaches any re-

sult.

We are so insistent on technical accuracy

that we are likely to eliminate the imagina-

tion; and without imagination no man can

accomplish real research. Result is that

undoubtedly we have worthy young per-

sons in the institutions of many kinds who
are practically accomplishing little beyond
receiving support.

So I am thinking of research that follows

a program looking toward a solution. Each
of the items of such work is iii itself a con-

tribution. Not one is meaningless, and not

one is made in vacuo. Such investigations

constitute the very beginning and basis of

our accomplishments. The very rapid and
really significant progress accomplished in

the agricultural field within recent years

has been possible because of the basis of re-

search, which has been such a conspicuous

part of it. The contributions to knowledge
in this deparment have been astounding in

variety, remarkable in their applications to

human welfare, and many of them worthy
to rank with research of highest excellence

in other fields. We have a notable momen-
tum toward original inquiry of a high

order in the agricultural subjects, and we
should be zealous to see that it is not halted,

overlooked or eclipsed. We must consider

that research does not have within itself the

elements of publicity, and that it must be

guarded by the good opinion and the activ-

ity of such persons as frequent conventions

like this.

It is not necessary to the broad results we
seek that this research shall all be directly

or immediately applicable to the arts of

life. It does not matter if much of it re-

mains practically unknown to the public.

The effect of the accumulation of it, if it is

good, will be beyond all price, establishing

a foundation, providing a reservoir from
which we may draw at will, giving us a

sense of conquest and of power, developing

a literature, and training many men whose
judgment will be of the greatest value in

the control of our rural affairs. Research

in agriculture should look toward a solu-

tion, but not necessarily toward a definite

application, although the purpose to apply

does not make it any the less research or

any the less worthy of respect.

Knowledge applies itself in the end. The
best and the final application of it is in a

new approach to the subject and a better

philosophy of action. This is well illus-

trated in the great work of Darwin, which
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we have now learned to apply in a thousand

ways, because it has entered into our phi-

losophies. So the accumulation of knowl-

edge touching agriculture will give those

who come after us a new grasp on the rural

condition, a readjustment of ideas, and con-

fidence in our ability to handle the situa-

tion. Good research, maintained continu-

ously and without haste by the ablest men,

will make its own application.

II. THE QUESTION OP PUBLICITY

Extension work in many kinds of sub-

jects has seemed to some persons to be of

the essence of publicity. This is a damag-

ing error. We have already agreed, I hope,

that it is not propaganda; nor is it publi-

city, or promulgation, or advertising, or ex-

ploitation. It is properly not work to be

governed merely by expediency. It is edu-

cational work performed elsewhere ; and as

such it should have its own orderly pro-

gram.

As newspaper popularity is dangerous to

a person who engages in serious and pro-

ductive work, so in future will a popular-

izing press-service publicity, under what-

ever name it may be called, raise against

the colleges of agriculture and the experi-

ment stations, and the extension teaching

—or other similar enterprises—a presump-

tion that it wiU be difficult to live down.

Remember that the situation is changed.

Consider also that the American is over-

supplied with what is called news, and is

likely to over-estimate the value of press

publicity. The agricultural education work

has again met the approval of the people

as expressed in a piece of great legislation.

It should no longer be necessary to make

public sentiment.

It is said that only a certain rather small

percentage of the farming people read the

bulletins of the institutions, and that, there-

fore, there must be some means of publicity,

some making over of the literature, some

new agency invoked, some peptonizing of

the work, that shall interest every person.

The fact as to percentages may be correctly

stated, but the inference is very dangerous.

The colleges and stations are not engaged

in the dissemination of news; they are not

in the press-bureau business. They have

ample means of reaching the people through

their students, their staff, their publica-

tions and their visitors. They should con-

trol their own avenues of dissemination, of

course giving information and advice freely

whenever requested. The reaching of all

the people must come about very gradu-

ally and without haste. If one fourth of

the farming people are informed, there

need be no fear, and the remainder will be

reached by regular and natural means as

soon as they are ready to profit by the

work.

It is doubtful whether any great move-

ment or benefit is understood by more than

one fourth of the people; and the knowl-

edge of it passes very mlich from person

to person in a hundred informal ways that

are not known of the newspapers. The

rise of public sentiment for a better agri-

culture does not depend on the numbers

of persons who read the experiments at

the institutions.

It is much to be desired that the bulle-

tins shall be readable. It is presumed that

all publications should be readable, seeing

that they are published to be read. Good

English, clear and attractive composition,

lucid subdivision, the elimination of unes-

sential parts, should make a bulletin read-

able by any person who has an interest in

the subject; and it is not necessary that it

be attractive in the newspaper sense.

Such publications should be circulated

widely, so far as persons seem to want

them, and with the purpose ultimately to

reach the entire constituency; and if some
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fall to the waste-basket, it must be remem-

bered that even the best seeds may fall on

stony ground. I hope that the demand

among the people for a greatly popular-

ized bulletin literature—if such demand
exists—^may soon cease; at all events, we
need not eater to it. The essential values

and also the best scientific mode of pre-

sentation should be preserved. It must

be remembered that the mode of presenta-

tion has teaching value in itself; the sub-

ject-matter may have only information-

value.

Other agencies than literature, partic-

ularly than news-agency literature, must

be found to carry the work to the people

and to apply it there. The best results

will come in the localities when the people

begin to organize to receive the help. The

people need more than pieces of informa-

tion: they need stimulation and guidance.

"We look on the farm-bureau movement to

accomplish very much in this way, if the

motive power in it is kept with the people.

The natural and rational unfolding of

the work as it issues from the institution,

by means of its own agencies under its

own control, will in time cover the field

effectively. It is a great gain when any

public institution or establishment, while

still serving the people feelingly in a spirit

of true democracy, passes the restless fever

of publicity before the restlessness be-

comes chronic, and lays out a plan calcu-

lated to reach the results and then lets

the process work itself out.

in. THE ORGANIZATION OF THE NEW WORK

The great Extension Act brings what is

essentially a new policy into American

educational procedure. Only in the me-

chanic arts and agriculture, as they are

founded on the Land-Grant Act of 1862,

do we have a national system of education

;

but even in this case the federal super-

vision in the states was at first none or

nominal. With the passage of subsequent

acts the federal control has become more
pronounced.

Undoubtedly we have profited very

much as a people by the many political,

educational, legal and other experiments

of the different states. We now have

forty-eight of these great experiment sta-

tions—the forty-eight stars on the flag

—

each one attempting to work out a govern-

ment that shall best meet the needs of its

people. We should have gained much in

regularity of procedure, and perhaps in

economy of funds and in what is called

efficiency, if our educational system had at

first been nationalized ; but we should have

missed much more than we now have

gained. This nationalized extension work

proceeding in detail in every community

in the Union will raise essentially a new
principle, for us, in educational policy.

It is the common assumption that if

congress appropriates money, congress (or

the federal government) should control all

the expenditure of it. I think this is a

doubtful, if, in fact, not a dangerous doc-

trine. The money belongs to the people,

and there should be no reason why con-

gress may not appropriate some of it back

to the people. It may be expended in the

people's interest quite as well by states as

by the federal government. Of course it

should be honestly expended and for the

purposes for which it is appropriated, but

these are matters of detail that ought not

to be difficult to arrange. Specially do we

need some centralized power for the con-

trol of delinquencies, an office that the

United States Department of Agriculture

has sometimes been called upon to exert

with much benefit; but this is a very dif-

ferent matter from controlling or making

the programs in the beginning. It is very

important in our great experiment in
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democracy that we do not lose sight of the

first principle in democracy, which is to

let the control of policies and affairs rest

directly back on the people.

Some enterprises should be much cen-

tralized, whether in a democracy or else-

where ; an example is the postal service

:

this is on the business side of government.

Some enterprises should be decentralized;

an example is a good part of the agricul-

tural service: this is on the educational

side of government.

Whether there is any danger in our new

nationalized extension work, which we are

all so glad to have and from which we ex-

pect so much, I suppose not one of us

knows. But for myself, I have apprehen-

sion of the tendency to make some of the

agricultural work into "projects" at Wash-

ington. If we are not careful, we shall not

only too much centralize the work, but

we shall tie it up in perplexing red-tape,

official obstacles, and bookkeeping. The

merit of the projects themselves and the

intentions of the officers concerned in them

are not involved in what I say; I speak

only of the tendency of all government to

formality and to crystallization, to ma-

chine work and to arm-chair regulations;

and even at the risk of a somewhat lower

so-called "efficiency" I should prefer for

such work as investigating and teaching

in agriculture, a dispersion of the initia-

tive and responsibility, letting the coordi-

nation and standardizing arise very much

from conference and very little from arbi-

trary regulation.

In the course of our experience in democ-

racy, we have developed many cheeks

against too great centralization. I hope

that we may develop the checks effectively

in this new welfare work in agriculture, a

desire that I am aware is also strong with

many of those who are concerned in the

planning of it.

Twice I have spoken as if not convinced

that the present insistence on "efficiency"

in government is altogether sound. That

is exactly the impression I desire to con-

vey. As the term is now commonly ap-

plied, it is not a measure of good govern-

ment.

Certain phrases and certain sets of ideas

gain dominance at certain times. Just now
the idea of administrative efficiency is

uppermost. It seems necessarily to be the

controlling factor in the progress of any

business or any people. Certainly, a peo-

ple should be efficient; but an efficient

government may not mean an efficient

people—it may mean quite the contrary

or even the reverse. The primary purpose

of government in these days, and partic-

ularly in this country, is to educate and

to develop all the people and to lead them

to express themselves freely and to the

full, and to partake politically. And this

is what governments may not do, and this

is where they may fail even when their

efficiency in administration is exact. A
monarchic form may be executively more

efficient than a democratic form; a despotic

form may be more efficient than either.

The justification of a democratic form of

government lies in the fact that it is a

means of education.

The final test of government is not exec-

utive efficiency. Every movement and

every circumstance that takes starting-

power and incentive away from the peo-

ple, even though it makes for exacter ad-

ministration, is to be challenged. It is

specially to be deplored if this loss of

starting-power affects the persons who

deal first-hand with the surface of the

planet and with the products that come

directly out of it.

If it is important that the administra-

tion of agricultural work be not over-

much centralized at Washington, it is
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equally true that it should not be too much
centralized in the states. I hear that per-

sons who object strongly to federal con-

centration may nevertheless decline to give

the counties and the communities in their

own states the benefit of any useful start-

ing-power and autonomy. In fact, I am
inclined to think that here at present lies

one of our greatest dangers.

A strong centralization within the state

may be the most hurtful kind of concen-

tration, for it may more vitally affect the

people at home. Here the question, re-

member, is not the most efficient formal

administration, but the best results for the

people. The farm-bureau work, for ex-

ample, can never produce the background

results of which it is capable if it is a

strongly intrenched movement pushed out

from one center, as from the college of agri-

culture or other institution. The college

may be the guiding force, but it should not

remove responsibility from the people of

the localities, or offer them a kind of co-

operation that is only the privilege of par-

taking in the college enterprises. I fear

that some of our so-called cooperation in

public work of many kinds is little more

than to allow the cooperator to approve

what the official administration has done.

There is no occasion for misunderstand-

ing here. It is exactly because I want the

college of agriculture to hold and to ex-

tend its leadership that I warn you against

its assuming any dictatorship. I think the

situation at this moment demands special

caution. The college comes into new con-

sciousness of power. Great forces are put

in its hands. There is at present more

promise of great results for the people on

the land than in any other movement or

situation within my recollection. It is

just the moment to give the people in the

neighborhoods all the freedom and all the

responsibility they ought to have for their

own best development. The future will

care very little for the mechanism of ad-

ministration, but it will care very much
for the results in the training of the folk.

There is a vast political significance to

all this. Sooner or later the people rebel

against intrenched or bureaucratic groups.

Many of you know how they resist even

strongly centralized departments of public

instruction, and how the effectiveness of

such departments may be jeopardized and

much lessened by the very perfectness of

their organization ; and if they were to en-

gage in a custom of extraneous forms of

news-giving in the public press, the resent-

ment would be the greater. In our rural

work, we are in danger of developing a

piece of machinery founded on our funda-

mental industry; and if this ever comes

about, we shall find the people organizing

to resist it.

Of course, we want governments to be

efficient with funds and in the control of

affairs, but we must not overlook the

larger issues. In all this new rural effort,

we should maintain the spirit of team-work

and of co-action, and not make the mistake

of depending too much on the routine of

centralized control.

In this country we are much criticized

for the cost of government and for the

supposed control of affairs by monopoly.

The cost is undoubtedly too great, but it is

the price we pay for the satisfaction of

using democratic forms. As to the other

disability, let us consider that society lies

between two dangers—the danger of

monopoly and the danger of bureaucracy.

On the one side is the control of the

necessities of life by commercial organiza-

tion. On the other side, is the control of

the necessities of life, and even of life

itself, by intrenched groups that ostensibly

represent the people and which it may be

impossible to dislodge. Here are the
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Seylla and the Charybdis between which

human society must pick its devious way.

Both are evil. Of the two, monopoly may
be the lesser : it may be more easily brought

under control ; it tends to be more progres-

sive; it extends less far; it may be the less

hateful. They are only two expressions of

one thing, one possibly worse than the other.

Probably there are peoples who pride them-

selves on more or less complete escape from

monopoly who are nevertheless suffering

from the most deadening bureaucracy—the

insistence on mere governmental accuracy

and eiSciency.

Agriculture is in the foundation of

the political, economic and social struc-

ture. If we can not develop starting-

power in the background people, we can

not maintain it elsewhere. The greatness

of all this rural work is to lie in the re-

sults and not in the methods that absorb

so much of our energy. If agriculture

can not be democratic, then there is no

democracy. L. H. Bailey

MICROBIAL ASSOCIATIONS^

Sociology, as it is generally conceived,

conveys a knowledge of the human as a

social and ethical creature and maintains

for him an harmonious relation to his social

environment, as well as considers human
society in its ensemble. As an individual,

man 's composite is different from what it is

as a social factor. His attitude toward self

is not his attitude toward society at large.

Perhaps primitive man was concerned with

self only, but with the development of soci-

ety this limitation was not possible. Man,

as he at present exists, has multiplied his

individual and social functions. He has

developed highly ethical relationships.

Under existing conditions, too, he would be

wholly helpless without his social ties.

1 Address of the president. Society of American

Bacteriologists.

To the biologist, this situation with man,

aside from his ethical nature, may be re-

garded in large measure as material, bio-

logical, and may be pertinently designated

as special functional development. To the

human sociologist, however, the avenue of

approach is through the human as a tran-

scendent being in possession of other char-

acteristics than material, and in no sense

an animal, but a creature divested of

brutish instincts. The spiritual is given

command over material functioning. Bio-

logical materialism apparently yields to the

enshrouding and directing forces of human-
ism or human ethics. Notwithstanding, the

biologist feels and beholds as such a sociol-

ogy of plants and animals that is very

similar, and, furthermore, he sees written

in their histories and associations most of

the directive agencies operative in human
society, only with less ethical exaltation.

This larger sociology, for such it is if we
study human sociology biologically as well

as through its superficial subjective mani-

festations, has much interest which is of

useful significance. It would not be so

difficult to establish parallelisms and ex-

pressions of man as an animal in every

fifeld of biology, if that were our object.

This would, moreover, be a comparative

study which can not occupy our attention,

for it would lead us far from our purposes.

The microbial world, our own province of

study, offers itself for specific consideration

and is of peculiar and paramount interest

to a microbiologist. The possible extensive

field of biological sociology just hinted at

is used rather to open our minds for the

possibilities contained therein.

The microbe, by itself or in pure culture,

is only one phase of its existence. In com-

pany with other species quite another phase

is presented, and this is determined by the

associated species and by the many condi-

tions under which these associations may be
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found. Variations and multiplications in

functions instituted by these associations,

with the resulting products, must influence

in the course of time the actual nature of

the organism. Its morphology, culture and

physiology must assume new aspects, for

this accords, by analogy, with recognized

laws of environment. If the highly devel-

oped molecular, protoplasmic complex is

sensitized, some fractional group or radical

thereof must yield its claim to some other

of siiperior affinity, which in turn will

manifest its presence in all probability

either morphologically, culturally or func-

tionally.

Therefore, to suggest merely the richness

of a human sociology, a sociology of plants

and of animals, and a sociology of micro-

organisms in a parallelism, fits the mind
for the reception of the general principles

involved and their projections into the

larger field. It prepares the listener to

read in fullness between the lines uni-

written developments and unwritten bio-

logical laws expressed and observed in all

living forms.

Humanists rightly call the social treat-

ment sociology, but were we to mention

plant and animal sociology and microbial

sociology, too much may be injected for

human euphony and it may be misleading.

For our purposes, microbial associations

are sufficiently inclusive and represent

many conditions of living together. This

is done advisedly, notwithstanding the

common usage of the term "symbiosis,"

which, according to Minchin, should be

applied in a restricted sense to mutual

advantages on the part of each symbiont

involved. Difficulties are therefore avoided

by circumvention.

In Frank's treatment^ of the biological

relationships his attitude is clearly revealed

2 A. B. Frank, Beit. z. Biol. d. Pflans., Bd. 2,

S. 123, 1879.

by his approach and classification. His

parasite depends upon another for nutri-

tion, but the other relationships as the ivy

and tree, and the mite and its hosts, as well

as De Bary's^ fungus and alga in myee-

tozoa, indicate only some of the more ap-

parent biological associations. They record

observations without knowledge and demon-

stration, without research and logical de-

ductions. They are of the order which

rank among pioneer scientific effort. Like

superficial surveys, they were simply seen

and recorded and have been the means of

making it possible for a historical, consecu-

tive development. Frank admitted a classi-

fication, but, laboring as he did in ignorance

of the many facts which have come to light

since his time, his classification seems im-

pertinent. Others even later than this, as

De Bary, Hansen, Wortmann and Berlise,

would have included insects in the carrying

of pollen from fiower to flower, or yeasts in

the starting of fermentation changes, as

types of distinctive association.

Probably the first tangible knowledge of

microbial associations may be traced to

Pasteur. It may be that this "Parent of

Microbiology" was not fully conscious of

the significance of associations, although

his work with anaerobic organisms, acetic

organisms and brewing organisms must

have conveyed an impression which made
his mind receptive to other possibilities.

There was an inference apparent in nearly

all the early work—that some single species

was wholly responsible for every recognized

process of fermentation or disease. The

emphasis thus given to pure cultures has

doubtless been the means of minimizing the

force and importance of mixed cultures;

for has it not been a common experience of

workers to witness persistent efforts in

securing results by means of pure cultures

3 De Bary, "Comp. Morp. and Biol, of Myceto-

zoa and Bacteria. '

'
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from processes which were wholly complex

and dependent upon an association of

organisms? These intimate interrelations

of microorganisms have in a degree been

overlooked or neglected because of their

complexity.

Garre^ suggested that one organism may
prepare the food for another by changing

the medium upon which it may be growing.

It is true that this had been demonstrated

some years before, by Pasteur and others,

but had scarcely been approached in this

manner. Marshall Ward' added to the

knowledge of the world by his studies on

ginger beer. The results secured pene-

trated the heart of the matter and made the

suspicions and facts regarding associations

replete with a new meaning and value. The

Japanese "sake," or rice wine, furnished an

example of sequence which too extended

the horizon of the nature of fermentations.

The milk preparations, koumiss, kephir and

many others, did not yield readily to pure

culture treatment if gauged by the native

products, and accordingly forced the notion

of mixed cultures.

Such findings in fermentations coupled

with ideas which had been advanced by
botanists, as Frank, gave to bacteriological

association deeper significance than had

been anticipated by the earlier workers.

Knowledge had progressed from loose asso-

ciational relationships through the morpho-

logical to the functional aspect of associa-

tion, as hinted by Garre. Now if func-

tional, as nutrition, is to be interpreted in

terms of physics and chemistry, then the

basis of attack is at once affirmed. Pfeffer'

intimated some such foundation when he

advanced two classes, "Conjunctive Sym-

biosis," in which the functioning of one is

4 Garrg, Korrespondenzol. f. Sohweis. Aerzte.,

Bd. 17, 1887.

5 Ward, PMlos. Trans., Vol. 50, 1892.

6 PfefPer, Handbuch der Pflaneenphysiologie,

Leipzig, Bd. I., 1897.

essential to the functioning of the other

—

parasitism; and "Disjunctive Symbiosis,"

in which there is more or less independence

;

nevertheless, this companionship may be

favorable or antagonistic. Out of these,

there have apparently emerged with some

definiteness "symbiosis," "metabiosis" and
'

' antibiosis,
'

' terms familiar to every micro-

biologist, but not open to exact interpre-

tation.

Pfeffer 's classification provided an excel-

lent beginning for associational studies.

Whether the term "symbiosis" is satis-

factory in his classification depends largely

upon individual understanding. It has

seemed to me that "association" would be

better fitted for the place occupied by
"symbiosis," and the "symbiosis" be re-

served for a subclass in which a very inti-

mate interdependable relationship exists.

Apart from this, I shall follow the division

of Pfeffer in our discussion.

In an effort to conform to these general

classes of Pfeffer 's, it is expedient to sub-

divide for detailed consideration, since the

idea of conjunctive association branches

into divers paths and disjunctive associa-

tion may include many loose relationships.

Auto-relationships or those self-associa-

tions, as a class of conjunctive associations

which arise from growth and multiplication,

are peculiarly suggestive, for they are

commonly observed in the laboratory.

Organisms will flourish and grow within

limitations only upon an ordinary medium,

and in the natural changes as fermentations

and diseases occurring outside of the labo-

ratory, away from artificial influences, the

same phenomena are observable. Buchner^

and Carnot^ have claimed that the cholera

bacillus and tubercle bacillus find more

favorable growth in cultures containing

^ Buclmer, Miinchen Arztl. IntelUgensbl., No.

50, 1885.

8 Carnot, Comptes Med. Soc. de Siol., p. 765,

1898.
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their products. On the other hand, Dn-

claux^ believes that an organism becomes

less vigorous when its growth is continued

upon media in which some of its products

exist. Thibaut,^" LeSage^^ and Nikitin-

sky,^^ have studied auto-association. Their

results however do not lead to the same

conclusions, although they are explicable

and constant. There is to be found from

Thibaut a suggestion that the existence of

fermentation products favors growth of

yeasts. Penicillium grown on its own cul-

ture does not reach fructification, says Le-

Sage. Then, too, Nikitinsky found favoring

conditions when molds are cultivated upon
media containing their own products. He
noticed as well that antagonistic influences

are manifested if the media contain cer-

tain carbonaceous substances, even stat-

ing that in the presence of carbonaceous

foods, probably lactic acid, butyric acid and

alcohol are at times responsible for stimu-

lation or retardation. Wildier^^ has intro-

duced the "Bios Fraga. " Contrary to

the views of Pasteur, he claims that minute

quantities of yeast will not grow in the

medium of yeast ash, ammonium salts and

some sugar. He contends that the element

introduced by the addition of greater

amounts of yeast for inoculable material is

required. He also says that it is a sub-

stance very soluble in water, dialyzable,

difficult to alter or precipitate, and is found

no longer after incineration. It is a sub-

stance which exists in small quantities and
is indispensable. To this is attached a

sort of mysticism which would lead one to

9 Duelaux, Traite de Microbiologie, Paris, I.

and III., 1898 et 1900.

10 Thibaut, Cent. f. BaU., Ab. 11., Bd. 9, S. 743,

1902.

iiLeSage, Travaux soientifiques de I'Univer-

site de Eeimes, I., p. 171, 1902.

12 Nikitinsky, JaJiri. wiss. Sot., 1904, Bd. 40,

S. 1.

isWildier, Le Cellule, T. 18, p. 313, 1901.

recognize some hidden guard within the

impregnable fortress of life.

In infectious diseases, there are indica-

tions of self-curbing or restrictive devel-

opment. There appear to be some influ-

ences acting in the cases of many pathogens.

For instance, the organisms which give rise

to influenza, whooping cough and measles

and others run their courses; they have

their rise and reach their maximum stage

of development, and then decline in their

activity. Others, as tuberculosis and

glanders, appear to be accelerated by their

extended development in the body. Again,

there is the type which may be designated

in general by organisms which are trans-

mitted through carriers or are commensals.

Whether an organism reacts upon itself

through its growth in media which are fer-

mentable, or in the body of an animal

where disease is produced, or where the

body acts only as a carrier, is it not pos-

sible to discern a common functional prin-

ciple responsible?

Conjunctive association seems also to

designate another subclass which, for the

time being, may be called "serial associa-

tion." One species seems to follow upon
the heels of another in point of time, and is

dependent upon the other for its life and
activity. Sometimes these species appear

to grow together simultaneously, but in

nearly every case the life and activity of

the one depends in sequence upon the life

and activity of the other. One seems to be

the leader and the other the dependent.

There are instances, perhaps, where the

relationship between the two suggest an

interdependence. In this case, both may be

leaders and both dependents. I do not

know of a case that has been worked out

in detail confirming this peculiar rela-

tionship, although observation may suggest

it. It may be assumed that in such a case

products which are favorable to each are
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simultaneously created. Where one fol-

lows the other, relying upon association

products, many illustrations are available.

Ammonification in the soil usually asserts

that protein material has undergone

change, yielding a series of products by the

action of specific classes of organisms. It

is known that sometimes in this series more

than one class of organisms is involved.

After ammonia is produced, the common
oxidation processes resulting in nitrites and

nitrates are effected by two distinct classes.

Accordingly, in the disintegration of a pro-

tein molecule by microorganisms, there are

probably several classes involved in the

process, each in consecutive order. All of

them are dependent one upon the other in

the various steps of the degradation of the

molecule. Then again, if we were to con-

sider the reduction of nitrates to nitrites

to nitrogen or ammonium, there are two or

three other classes, each waiting its turn

in the serial change.

The different stages in the ordinary de-

composition of milk speak of this same

dependence. At fii-st the several types in

milk appear to foster the development of

the lactic organisms ; following in the wake

of the lactic organisms are those which

neutralize and then those which cause pro-

teolytic changes; and if we were to trace

out the reduction of the complex substances

to the various simple mineral constituents

that may be found in the final product,

there would doubtless be other classes,

similar to those found in the mineralizing

actions of the soil.

In fermentations, too, are well-known

examples: the change of apple must to

apple wine, from apple wine to vinegar by

yeast and acetic bacteria ; the production of

ginger beer with a specific yeast and spe-

cific bacterium ; the making of
'

' Sake '

' from

rice by means of a mold and a yeast; as

well as other well-known fermentations in

nature, all of which confirm how frequently

the life of one organism is dependent upon
the life of another. Among the pathogens

and those organisms associated with the

animal body are many striking instances.

The many complications illustrate the pos-

sibilities of interdependence—sepsis follow-

ing scarlet fever and typhoid fever, diph-

theria and pest; pneumonia following in-

fluenza and tuberculosis
;
gangrene strepto-

cocci with certain anaerobic putrefying

organisms; pyogenic bacteria and tetanus

organisms. We can not be as certain per-

haps and as distinctly satisfied as in the

fermentations, the nature of which is so

well known, that one product follows an-

other and definitely in the order mentioned,

but that there is a decided infiuence mani-

fest can not be gainsaid. When growing

together under circumstances of association,

the disease is usually aggravated, or one

organism appears to pave the way for an-

other. It is a kind of serial relationship

which parallels very closely, to say the least,

those which we find in fermentations.

This serial dependence is not lost even

where host and parasite are concerned.

The tick and the cow are indispensable to

the piroplasma in the corpuscle; the fly

and the antelope to the trypanosoma in

sleeping sickness; the mosquito and man
to the Plasmodium in malaria ; the bacterial

forms and man to the ameba in his intes-

tines; the rabbit and some outside habitat

to the coccidium. The microorganisms in-

volved in these cases are apparently de-

pendent upon the metazoa concerned for

their growth and cyclic development, very

much as the nitric organisms are dependent

upon the products produced by the serial

changes in the breaking down of the pro-

tein molecules. In these eases in which

animals furnish the material for the life of

microorganisms, difficulties are found in

the determination of the required condi-
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tions and immunity factors of the animal,

because of the limitations in knowledge. Ig

it not fair to suppose, however, that this

required material may be just as definite,

and may occupy in many cases the same

relationship to the organism as in the ease

of fermentation?

Going a little higher in the scale of life

for a single illustration, Keeble^* contrib-

utes an interesting study of association in

Convoluta roscofensis.

In its earlier youth Convoluta roscoffensis feeds

after the manner of animals in general, on other

plants and animals. This is the first stage. In

the course thereof green cells appear in the body,

increase, multiply, photo-synthesize and distribute

food material to the animal tissues. For a while,

Convoluta roscoffensis receives food from two

sources—^from ingested plants and animals and

from its green cells. This second phase is suc-

ceeded by a third in which Convoluta roscoffensis,

having ceased to ingest solid food, is nourished

in the same manner as the colorless non-ehloro-

phyllous tissues of a green plant are nourished, by

the products of the photosynthetic activity of its

green cells. The last stage of all which ends this

strange eventful history: The animal digests its

green cells, and having done so dies. In the first

phase the mode of nutrition is animal-wise; in the

second, part animal, part plant-wise; in the third,

altogether plant-wise or holophytic, and in the

fourth auto-trophie, that is by living on itself.

Interesting cases of animals and plants

higher in the scale than microorganisms can

be easily multiplied.

The strenuous efforts of the laboratory

worker to find a medium for pure culture

studies seem to be provided in nature for

many organisms. What appears laborious

and complex to us in our artificial attempts

is simple and direct as a natural process.

Oftentimes associated products suggest the

missing compound for pure culture opera-

tions, as has been experienced so often, but

this frequently fails quantitatively or

i*Keeble, F., "Plant-Animals—^A Study of

Symbiosis," Cambridge Press.

qualitatively through some neglected or un-

discovered by-product.

In Pfeffer's disjunctive symbiosis many
possibilities exist, but whether they may be

regarded as a true biological association,

or by analysis may be included in his con-

junctive symbiosis, remains an open ques-

tion.

Keeble's plant animals can be regarded

as independent in a sense, but, on the other

hand, they are very dependent. So too, the

poled lima bean needs support which may
in no manner be considered a part of its

metabolism. For its best development the

ivy needs a tree or stone wall ; still, they are

not biologically related. Because a strepto-

coccus may accompany diphtheria infec-

tions and produce complications, or the

tetanus organism is found in pyogenic

processes, it does not follow that diphtheria

is dependent upon streptococci or that the

pyogenic organisms are dependent upon
tetanus organisms, to appear in the pure

individual life. That these processes may
be modified or that these organisms of

diphtheria and tetanus are perhaps fostered

by association, will not be contradicted;

yet they may live as independent forms.

The pertinency of this class, therefore,

must find its answer in physiological de-

pendency or social independence with

favoring or antagonistic elements.

If associations of microorganisms de-

pendent or otherwise are subjected to anal-

ysis, there may be traced through them all

some functional factor or principle as tem-

perature, oxygen supply, food supply or

condition of food (whether acid or aUcaline,

whether dry or moist, whether composed of

one class of elements or another), or the

production of metabolic products. For in-

stance, the oxygen requirements may be

illustrated by the growth of Clostridium

iutyricum in the presence of aerobic organ-

isms ; moisture by the elimination of many
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bacteria in a mixed culture composed of

brine, and the persistence of cocci and

torulEB; food by the feeding of ameba bac-

terially or acetic organisms with alcohol;

reaction by the development of the lactic

organisms in milk and the eradication of its

associates; temperature by a combination

in the growth of tubercle bacilli with

saprophytes which will not grow at mod-

erate temperature. Those fundamental bio-

logical requirements favor some forms of

life association, while antagonizing others.

Taken in conjunction with metabolic prod-

ucts as alcohol, lactic acid, acetic acid,

amino-acids, ammonium, toxins and the

many others that are possible, these bio-

logical factors offer a wide range of asso-

ciation, and at the same time determine

the limitations.

Our experiences support these views, for

involution forms or distorted morphology

is easily traceable to one or more factors

mentioned, and in the functioning processes

of microorganisms how easy it is to alter

the metabolic products and even the form

by the addition or omission of an element.

These acts have become an unconscious pro-

cedure and we do not, as a rule, make the

subject one of systematic inquiry.

The association of animal and animal, or

animal and plant, or plant and plant, when

carried to comparatively loose social rela-

tions will in large part support this inter-

pretation of these more intimate associa-

tions, illustrated through the channel of

microorganisms. Animal life becomes ad-

justed to certain plants or other animal

life, and is dependent upon their existence

;

plants depend upon animals and other

plants ; into which social relations enter the

factors of food, temperature, and the other

life conditions which apply to all living

forms. Since this seems a fact so well

established, and our work as microbiologists

leads into the affairs of so many organisms

which instigate numerous diverse changes

—

changes in some instances which are insti-

tuted by assoeiational growth and which

may affect their morphology, culture and

physiology—it is pertinent in our researches

to consider an organism in its natural mi-

crobial associations as significant as in a

laboratory pure culture. Such factors

should be directive for purposes of identi-

fication, study and application, since they

suggest those possibilities which may be

bound up in the intra- and inter-molecular

relationships and reactions that dominate

associations and individuals.

Chaeles E. Marshall
Massachusetts Agricultural College,

Amheest, Mass.

DS. A. F. A. KING ON MOSQUITOES AND
MALARIA^

Much as I might wish to write of Dr. King
as a personal friend, as a great teacher, as a

big, broad, warm-hearted human, in all of

which roles I knew him weU, it has seemed

best to your committee that I should confine

my consideration to the single episode in the

career of this many-sided man which relates

to mosquitoes a^nld malaria.

Dr. King was a deep thinker. He was not

satisfied with even the generally accepted and

apparently well founded views of men of sci-

ence and of his own profession without a

careful consideration and an ingenious twist-

ing and testing of argument. This quality of

mind he showed in a marked degree during

the years 1881 and 1882 when he was filled

with the thoughts of malaria and its probable

origin and transmission. He never told me
how or when the idea came to him that mos-

quitoes were transmitters of this disease.

His search of the literature probably fol-

lowed a fairly well worked out argument orig-

inating in his own mind. Surely he consid-

ered the idea as original when he came, prob-

ably late in 1881, to the laboratory of the late

1 Read at the memorial meeting for Dr. A. F. A.

King of the Medical Society of the District of Co-

lumbia, Washington, January 20, 1915.
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Dr. C. V. Riley, my former chief and prede-

cessor in office, and talked over tlie idea witli

Eiley and myself. Shame to the short-sight-

edliess of the two of us, that we rather

scouted the idea, while giving him the infor-

mation on mosquito biology which he after-

wards incorporated in paragraph No. 1 of his

published brief.

His argument was fully elaborated and his

full paper was prepared early in 1882 and was

read before the Philosophical Society of

Washington, February 10 of that year, under

the title "iThe Prevention of Malarial Disease

Illustrating inter alia the Conservative Func-

tion of Ague." This meeting of the Philo-

sophical Society was attended by forty-two

members and visitors, and Dr. King's paper

was discussed by Dr. J. S. Billings, Professor

Doolittle, Dr. Toner and Dr. Antisell. No
record was made of what was said in discus-

sion except the following:

Mr. Billings remarked that since ague did not

invariably result from insect bites, the most that

could be claimed was that they accomplished an

accidental inoculation with malarial poison.2

This statement is rather ambiguous and

does not indicate what Dr. Billings really

thought of Dr. King's paper.

The paper in its full form was never pub-

lished, but in The Popular Science Monthly/

for September, 1883, Vol. XXIII., pages 644-

658, appears an article entitled " Insects and

Disease—Mosquitoes and Malaria," which in

a footnote is said to have been an abstract of

the Philosophical Society paper. It is upon
this published abstract that the scientific

world's knowledge of King's views is based.

Since the discussion in Riley's office, he had

made a careful study of the literature and had
found references to several early suggestions

as to the possible carriage of disease by in-

sects or as to the cause of disease by insect

bites. His arguments are displayed in con-

nection with nineteen propositions or series

of facts with regard to the so-called malarial

2 Bulletin of the Philosophical Society of Wash-

ington, Yol. VI. (containing the minutes of the

society for the year 1883, etc.), published 1884,

page 10.

poison. These facts were derived from dif-

ferent sources, but most of them were quoted

from a paper read by Dr. John T. Metcalf,

United States Sanitary Commission, 1862.

Not all of these nineteen paragraphs are of

equal force; and it has become the custom of

writers in referring to King's paper to reduce

them practically to the following:

1. The malarial season corresponds to the

season of mosquito abundance.

2. Malarial country is suitable for mosquito

3. Similar conditions afford protection

against malaria and against mosquitoes.

4. Exposure to night air means exposure

to mosquitoes.

5. Influence of occupation. Soldiers,

tramps and fishermen are particularly suscept-

ible to malaria and are especially exposed to

mosquitoes at night.

6. Turning up the soil or making excava-

tions in previously healthy districts is often

followed by m.alaria, but this turning up of

the soil gives opportunities for water to ac-

cumulate and thus for mosquitoes to breed.

7. Coincidence of malaria and mosquito

abundance—increase of both in late summer
and early autumn.

But this summary gives but a faint idea of

the value of The Popular Science Monthly

paper. The reasoning throughout is close and

convincing, and additional important points

are brought out. For example,

"Malaria has an affinity for dense foliage,

which has the power of accumulating it when
lying in the course of winds blowing from ma-

larious localities," and mosquitoes accumulate in

and are obstructed by forests and trees.

Again,

"In proportion as countries previously malari-

ous are cleared up and thickly settled, periodical

fevers disappear."

Here he points out that in such cases the

land is cultivated and its swamps and pools

are drained so that mosquito-breeding places

are abolished. He further states that as the

forests and underbrush disappear before the

implements of the agriculturist colonies of
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mosquitoes wafted! by winds are not obstructed

and are accumulated by foliage. Again, the

fact that malaria usually keeps near the sur-

face of the earth and is said to "hug the

ground " or " love the ground " corresponds

once more to the habits of mosquitoes.

It will be unnecessary to take up any of the

further points, except to quote two significant

paragraphs as follows:

In opposition to the mosquital origin of malar-

ial disease it is known that numerous mosquito

wounds may be inflicted without the occurrence of

malarial disease; but this is by no means incom-

patible with the theory. We do not yet know
whether the poison be mosquital saliva or

whether the fever-producing element be a bacillus

with which the puncturing proboscis of the in-

sect may be loaded at the time of inflicting its

wounds. The scratch of a lancet will not produce

vaccinia unless the instrument be charged with

vaccine matter; the puncture-needles of Pasteur

would be harmless and impotent, did he not load

them with infecting bacteria; so with dog-bites

and hydrophobia, etc.

Again:

Nay, it may even turn out that, under certain

circumstances, mosquito-bites shall even be pro-

tective against malarial disease, for as Pasteur

and others are able to produce, artifleially, "at-

tenuated culture-fluids, '
' the inoculation of which,

while producing slight symptoms, protects from

more serious phases of disease, so may there exist

in nature naturally '
' attenuated '

' fever-poison

fluids, the inoculation of which, by mosquital

puncture, may produce trivial symptoms, and thus

protect from more decided attacks of veritable

fever.

In the first of these paragraphs Dr. King
fully meets the objection which curiously

enough is raised to-day in the Bitter Root

Valley in Montana by the inhabitants who

claim to disbelieve the so-called theory of the

tick-transmission of the Rocky Mountain

spotted fever. " Why," they say, " We have

been bittenj by ticks many times and have

never had the fever." As King pointed out

iii these early days, they have not been bitten

by an infected tick.

In the second paragraph he almost antici-

pates Koch's conclusions as to the immunity

of native children in German East Africa,

even though he does not point out their

danger as reservoirs.

It may be well to quote still another para-

graph which is of especial significance

:

In so far, therefore, as regards the geograph-

ical relation between mosquitoes and malarial dis-

ease, it may be said: (1) The two often coexist;

(2) there is no decided proof that localities al-

leged to be exempt from ague are also exempt

from mosquitoes; (3) there is no locality noted

for malarial disease -where mosquitoes do not

exist.

Very naturally, in conclusion, the far-

sighted author mentions the question of pro-

phylaxis on the basis of his theory. He
points out protection to the individual during

the evening and night by gauze curtains, win-

dow-screens or clothing impenetrable to their

probosoes, or an anointment of the body with

some linimeiit; protection to the domicile by

screens or fences, or light traps, or the use of

smoke such as pyrethrum, or of a volatile oil

;

municipal protection by the destruction or

draining of swamps and pools, etc.

It will thus be seen that malarial prophy-

laxis has made practically only one step since

the days of King, except in so far as meas-

ures are concerned which depend upon the now
knovra biological peculiarities of malarial spe-

cies. His system, included everything which

was done in Italy for many years after Ross's

discovery and which resulted in the lowering

of the percentage of malaria on the Roman
Campagna from 74 to 14, and his only omis-

sion from the present system is that of quin-

inization of the people at large as practised

by Koch in East Africa and by the late Dr.

Celli and his colleagues in Italy to-day.

It is strange that so suggestive a paper as

this and, in fact, one so theoretically conclu-

sive, should have been received with so little

interest and have been so soon forgotten.

That Dr. King was a strong man is shown by

the fact that he was not in the least discour-

aged by his interview with so renowned an

entomologist as Riley, or by the lukewarm in-

terest with which his original paper was re-

ceived by the Philosophical Society of Wash-
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ington, but went on and prepared it in its

final form for publication in The Popular

Science Monthly.

There was little published comment, and it

was not until 1899, sixteen years later, that Dr.

Geo. H. F. Nuttall, now of Cambridge Uni-

versity, England, in his classical paper " On
the Role of Insects, Arachnids and Myria-

pods as Carriers in the Spread of Bacterial

and Parasitic Diseases of Man and Animals

—

A Critical and Historical Study," published

as one of the Johns Hopkins Hospital Reports,

Vol. Vni., Nos. 1 and 2, that the full force of

King's argument began to be appreciated.

Nuttall here incorporated practically all of

King's arguments and added many data

gathered from other writers as well as his own,

and, as he has since publicly stated and as he

has personally remarked to me, it is remark-

able that the 1883 paper was not soon followed

by critical investigation. As has been shown

so many times since, however, and strikingly

in the case of Sambon's insistent claims for

the carriage of pellagra by Simulium, a theory

in no way comparing to King's for the sound-

ness of its basis, conclusions based on epidem-

iological findings or upon coincidences are

always dangerous. Where the range of a sus-

pected host coincides with the range of a dis-

ease, it is possible or even probable that the

suspected host may have some relation to the

disease, but of course transmission experi-

ments are necessary for absolutely definite

conclusions.

And so it happened that, apparently without

knowledge of King's paper, but based upon
his own work in the transmission of filariasis

by Culex and upon the then recognized trans-

mission of the causative organism of Texas
fever of cattle (sometimes called bovine ma-
laria) by a tick as demonstrated by Smith and
Kilbourne, Manson suggested to Eoss the

necessity for accurate laboratory work on
malaria with mosquitoes as possible hosts.

How triumphantly Ross carried out this

magnificent piece of research is known to all

the world, but it is a pity that it had not been

done years earlier. Of course the laboratory

technique in 1883 was not what it was in 1897,

and of course, although Laveran had already

discovered the Plasmodium malarioe, prac-

tically nothing was known of its life-cycle in

1883, but is it not possible, indeed is it not

probable, that, had our fellow member. Doctor
King, possessed the laboratory facilities and
the technique at the time when he was so full

of his great idea, he would have solved the

problem, would have confirmed his anticipa-

tions, would ultimately have received the Nobel
prize, and would have gone down to history as

one of the greatest benefactors of the human
race?

L. O. Howard
U. S. Department of Agricultuke

THE COMMITTEE OF ONE EUNDBED ON
SCIENTIFIC BESEAECH OF TEE AMEB-

ICAN ASSOCIATION FOB TEE
ADVANCEMENT OF

SCIENCE

The committee held its second meeting in

Houston HaU, the University of Pennsylvania,

Philadelphia, on the afternoon of December

28, 1914. Mr. Pickering was in the chair, and

the other members present were

:

Messrs. E. W. Brown, Franz Boas, J. MeK. Cat-

tell, A. D. Cole, Edwin G. Conklin, Chas. E. Cross,

Chas. B. Davenport, H. L. Fairchild, Karl E.

Guthe, Boss G. Harrison, L. O. Howard, George E.

Hulett, Chas. S. Howe, W. J. Humphreys, W. W.
Keen, Frank E. Lillie, D. T. MacDougal, C. F.

Marvin, C. L. Mees, George T. Moore, T. H. Mor-

gan, Herbert V. Neal, Edward L. Nichols, E. B.

Eosa, Wm. T. Sedgwick, Frank Schleslinger, Ed-

gar F. Smith, Henry B. Ward and Arthur G. Web-

ster.

After a statement by the secretary and in-

troductory remarks by the chairman, the

committee listened to reports from the sub-

committees on research funds, on research in

educational institutions, on the selection and

training of men for research, on the promo-

tion of appreciation of research and on plans

for the subcommittee on research in indus-

trial laboratories. Each of the reports was

fully discussed, most of the members of the

committee in attendance participating.

On the recommendation of the executive
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committee or on motion, action was taken as

follows

:

1. Mr. Charles E. Cross was made chairman of

the subcommittee on research funds, to fill the va-

cancy -caused by the death of Charles Sedgwick

Minot. Mr. W. B. Cannon has been appointed to

fill the vacancy on the committee of one hundred.

2. The subcommittee on research in industrial

laboratories was constituted to consist of Messrs.

Kaymond C. Baeon, C. L. Mees, M. C. Whitaker

and W. R. Whitney.

3. A subcommittee on researcb under the na-

tional government was authorized with Mr. S. W.
Stratton as chairman.

4. A subcommittee on research on the Pacific

Coast was authorized with Mr. J. C. Merriam as

chairman.

5. The executive committee was authorized to

establish other subcommittees. Among those sug-

gested and discussed were committees on research

institutions, on research in museums, research

under municipalities, research in the south, re-

search by agencies promoting the public health and

the publication of research.

6. The committee adjourned to meet with the

American Association for the Advancement of

Science at Columbus, Ohio, on the afternoon of

Monday, December 27, 1915.

There are 'appended the opening remarks of

the chairman of the executive committee and

reports from the four subcommittees.

J. McK. Cattell,

Becretary

SCIENTIFIC RESEAECH: INTRODUCTORY REMARKS BY

THE CHAIRMAN

Several persons have asked the question "What
can be accomplished by the Committee of One
Hundred on Scientific Eesearch?" To answer this

question, we must first ask, what is the present

condition of the United States as regards scientific

work of the highest grade, and what means are at

present available? Six years ago from a study of

the men recognized as eminent by the great scien-

tific societies of the world, it appeared that the

number selected from the United States was six,

the same as from Saxony. The ratio of the popu-

lations is about twenty to one. Of the Americans
thus selected no one devoted much, if any, of his

time to teaching, and three were born outside of

the United States.

The government of the United States expends an

enormous sum each year in scientific research. In

the departments of science best known to me, a

portion only of this amount is spent wisely. Cer-

tain of the states and cities also appropriate

large sums, a part of which may be regarded as

devoted to research.

At the last meeting of this committee the results

attained by the research laboratories of the great

industrial corporations was brought out in a strik-

ing manner. It was shown that they were not re-

stricted to commercial results, and that friendly

relations existed between them. A single success-

ful research might here easily repay the entire ex-

penditure.

The universities of the country devote vast sums

to the diffusion of knowledge, but their contribu-

tions to its extension are comparatively limited.

They expend large sums entrusted to them with the

condition that it shall be used for original re-

search, and valuable results are also obtained by

their officers in their own time. The proportion of

the entire funds which is devoted to research is,

however, exceedingly small. There are few uni-

versities which could appropriate money for re-

search, apart from teaching, for instance, to sup-

ply an officer with an instrument, an assistant, or

money for publication. The general public do not

realize this; they think that since the universities

teach science, they add to it, as well as diffuse

it. Research , receives but little aid from the

numerous unrestricted gifts to universities. If a

tenth of the money used for teaching were em-

ployed in research, Americans would soon take

their proper places among the great men of science

of the world.

Certain institutions like those established by

Rockefeller and Carnegie have devoted large sums

of money to research along particular lines, but

having no especial relations with other iavestiga-

tors.

None of the methods so far described help the

man of genius in his home or in his laboratory,

none of them "seek the particular man, and aid

him. '
' The research funds are the only means for

supplying these needs. Unfortunately, their total

income is small, but some of them have a very re-

markable history. For instance, the Elizabeth

Thompson Fund has an annual income of about a

thousand dollars, but largely through the eminent

skill of our late fellow member, Charles S. Minot,

during quarter of a century it has aided 169 re-

searches, with only five failures. A large part of

these could not have been completed without this

aid. The grants have been distributed throughout
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the world and have aided nearly every department

of human knowledge. Similar results in a nar-

rower field have been reached by the Rumford
Fund. By such funds as these, administered by

local committees, it is probable that greater ad-

vances in pure science can be obtained for a given

outlay than in any other way. An attempt has

been made to furnish a concrete example.

Astronomy has been more favored than any

other science in receiving large gifts for its sup-

port, and it is through these that America occupies

its present honorable place in astrophysics. As a

consequence, observatories are carefully organized

and great results can be obtained from a moder-

ate expenditure. Recently I wrote to twelve lead-

ing astronomers, asking each how he would expend

a moderate sum.i The unexpected reply was that,

in almost every case, the greatest need was for an

assistant. In many cases, a small sum would thus

double the output of an observatory.

It is obvious that each of the problems here con-

sidered suggests a field of work for this com-

mittee, at first through subcommittees accumu-

lating facts and then if possible improving the

conditions. We shall this afternoon see that a

good beginning has already been made.

EEPOET OF THE SUBCOMMITTEE ON RESEARCH FUNDS

The fact that the members of the subcommittee

on research funds reside in places remote from one

another has made it impracticable since its ap-

pointment in April, 1914, to hold formal meetings,

but several meetings of an informal character for

consultation and debate have taken place among

those who could be assembled. At only one of

these, however, have they had the benefit of the

counsel and advice of Dr. Minot, the chairman,

since his illness followed by death occurred before

any work could begin in the autumn.

It seemed to the subcommittee that a most ob-

vious manner in which at the beginning, it could

aid the work for which the Committee of One

Hundred was instituted would be to enter, if pos-

sible, into communication with those having the

charge of the various funds in this country which

are available for purposes of scientific research, so

that there might be a wider knowledge than at

present exists as to the range of application of the

several funds and of the researches in progress

with aid from any one or more of them. With
this knowledge, in case of the receipt of meritori-

ous applications for aid by the trustees of any

1 See Science, Vol. XLL, p. 82.

particular fund which they were unable to grant

or which might seem to come especially within the

scope of some other research fund, the trustees

thus applied to could refer such applications to

those in charge of such other fund should they

think it advisable. With this end in view, the fol-

lowing letter was sent to the chairmen of the trus-

tees or committees in charge of a number of repre-

sentative research funds.

Bear Sir: At a meeting of the "Committee of
One Hundred on Scientific Research" of the Amer-
ican Association for the Advancement of Science
held at Washington, April 20, 1914, several sub-
committees on Research Funds, was constituted
as follows: Charles S. Minot, chairman, Simon
Flexner, E. C. Pickering, R. S. Woodward, Charles
R. Cross, secretary. The recent illness and death
of Dr. Minot have deprived the subcommittee of
his inestimable services.

It is felt that this subcommittee may perhaps
aid in the furtherance of research if it can bring
about relations of correspondence among those in

charge of the various research funds existing in

this country, whereby scientific workers who need
aid in the prosecution of their researches may be
directed to the sources from which such help is

most likely to be obtained. This has been done
informally in a number of instances in the past,

and the experience thus gained has suggested the

belief that some definite plan of cooperation

would be useful.

For this it would be desirable that the sub-

committee on research funds should have a record

of the several existing funds, the amount of each,

the approximate annual income from each, the ob-

jects to which they are devoted, the conditions

under which they are available, and the grants al-

ready made for researches still in progress. Fre-
quently such information is already to be found in

published form. With this at hand, the committee
could refer suitable applicants to the officers in

charge of such particular funds as in its judg-
ment might appropriately consider the matter.

The committee, of course, would neither expect

nor desire that any portion of the authoritv or re-

sponsibility of the trustees of any research fund
should be delegated to it. Its function would only

be to act as a sort of clearing house, as it were,

which could to some extent classify and distribute

applications for aid to the most available sources.

Such a procedure would in no way obligate the

managers of any funds to grant aid to any person
unless they should believe that they themselves

would have been ready to do so upon their own
initiative.

It seems to be the ease that many younger scien-

tific men who are engaged in the prosecution of
meritorious researches are not aware of the exist-

ence of certain of the research funds, and still less

of the purposes to which they may be applied.

Such a committee as that appointed by the Ameri-
can Association for the Advancement of Science,

which would soon become generally known, might,
it would seem, be of value to all such.

Will you kindly inform the undersigned whether
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sueli suggestions as have been made in this letter

meet with your approval, and whether you would
be willing to join in such collaboration as has been
outlined. And furthermore, if you are favorably
disposed toward such action as that outlined in

this letter, this committee would be glad to know
whether you have at present any apulications for

grants for research which you care to send to it

for consideration.

An early reply will be appreciated in order that

as complete a report of progress as is possible may
be made to the American Association at its forth-

coming meeting in Philadelphia.

I am
Yours respectfully,

Charles E. Cross,
Secretary of the Subcommittee

on Besearch Funds

The replies received express approbation of the

plan set forth in the letter and indicate a willing-

ness to undertake such an intercommunication of

information as the letter suggests.

Charles E. Cross,

Secretary

SUBCOMMITTEE ON THE SELECTION AND TRAINING

OP STUDENTS FOR RESEARCH

In presenting a report from the subcommittee on

the selection and training of students for research

Professor E. W. Brown regretted that owing to

his absence until November very little had been

done. He gave, however, a brief account of some

of the ideas which the subcommittee had in mind.

One of the chief questions raised has been whether

the chief effort should not be made towards im-

proving the facilities for the abler men in their

undergraduate work. In two or three of the

American universities special courses have been es-

tablished for such men and it is proposed to find

out how much development has taken place in this

direction and what success has been achieved so

far. The subcommittee also proposes to find out

the methods used in other countries to advance the

interests of the abler students. Various methods

have been planned to achieve this object:

amongst them separate instruction, extra work,

less teaching in the classroom and more work ex-

pected outside, the recognition of scholarship in

various ways and more specialization in one or

two particular subjects have been suggested. In

the discussion which followed some valuable sug-

gestions were made. It was pointed out that in

some subjects far too much assistance was given to

the students, and consequently their faculties are

not properly developed. It was proposed that

some effort should be made in the direction of in-

ducing graduate students to go to some particular

university because of the excellence of the depart-

ment in that university rather than on account of

the money rewards which it might offer. The com-

mittee hopes to undertake investigation of these

questions and to offer a report with suggestions in

due time.

SUBCOMMITTEE ON RESEARCH IN EDUCATIONAL

INSTITUTIONS

The chairman of the committee, Mr. Edward L.

Nichols, made a report of progress. The com-

mittee had had two meetings, and through its sec-

retary, Mr. J. McK. Cattell, had addressed letters

individually written and signed to the executive

heads of all institutions of higher education in the

United States, some 600 in number. The letter

made enquiry concerning the attitude of the insti-

tutions in the following respects: (1) In making

appointments and promotions, what weight is given

to scientific research and productive scholarship?

(2) Is research a part of the work expected from

instructors and professors, and, if so, how much of

their time can be devoted to it? Eeplies had been

received from most of the institutions and some of

them were read to the committee. In general they

emphasized the weight given to scientific research

and productive scholarship in making appointments

and promotions and stated that research work was

regarded as part of the function of the institution

and its instructors, but there was great variation

in different institutions. The committee plans to

prepare and publish an analysis of these letters.

It hopes later to make enquiries in regard to the

actual opportunities for research work in different

institutions.

PROVISIONAL REPORT OP THE SUBCOMMITTEE ON

THE PROMOTION OF APPRECIATION OP

RESEARCH

Tour committee believes that the main ideas

which it desires to present are already familiar to

those conversant with the situation. But the com-

mittee nevertheless believes that these ideas are so

important as to need further reiteration and

emphasis.

In the first place a marked distinction may be

made between research concerning the fundamental

laws, principles and phenomena of any given sub-

ject, on the one hand, and research aiming to apply

these laws more efficiently to practical purposes on

the other hand. Happily, research in applied sci-

ence is being developed, each year in larger meas-

ure, on this side of the Atlantic. None the less,

there is danger of our overlooking the first type of
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investigation, which is really more important than

the other, because principles can not he applied

before they are understood.

Research in pure science, with which the commit-

tee is mainly concerned, may in turn be divided into

two categories : first, the discovery of original ideas

and new phenomena; and, secondly, the systematic

elaboration of ideas already suggested. Investiga-

tion of the latter type demands, to be sure, a high

quality of intellect and thoroughly competent train,

ing, or it may become worse than useless; but, given

these things, its success is mainly dependent on effi-

cient organization and adequate financial support.

On the other handj research of the former type

(namely, that leading to the discovery of new

ideas) demands not only intellect and training, but

also initiative or genius; it can come only from

an individual, and from an individual possessing

intuition and insight far beyond those of the aver-

age man. Because of the extraordinary importance

of new ideas, especial emphasis must, therefore, be

laid upon finding and supporting brilliant indi-

viduals.

It is not within the province of your committee

to discuss the question as to whether these would

best be fostered by universities or by research in-

stitutions. Each may be of invaluable service in

its own way, and it is highly probable that some

men would work better in one atmosphere and

others in the other. We believe, therefore, that

it would be a mistake for either universities or

unaeademic establishments to obtain a monopoly

of research.

The main point with which we are concerned is

the question of finding the underrated, unusual

man and seeing that he is appreciated and given

opportunity in the place best fitted to develop his

powers. It is probable that at present the univer-

sity is the best hunting-ground for this purpose,

because the investigators in our important re-

search institutions are already well fostered. In

•our great American institutions of learning, much
valuable research is even now being accomplished

both by teachers and by students. Among these

men there are certainly many who are especially

worthy of additional opportunities—for, in most

«ases, additional opportunities are needed by the

men who are to perform original work of a high

order. The demands made upon the American

teacher are often not too great for those whose

main business it is to teach, but, both in hours of

class work and of administrative routine, they are

very often altogether excessive for him who ought

to give his main energy to research.

We feel, therefore, that in order to encourage the

original minds in America, there should be more

research professorships and research assistantships

of high grade, which would raise their holders

above the worry and inefiieiency caused by finan-

cial need. Your committee recognizes that in most,

if not all, American institutions of learning the

salaries of professors are too low to support ade-

quately those who have families, and believes that

the salaries should be large enough to enable the

original man of high rank leading the normal life

to give his whole time to research and not to be

forced into pot-boiling distractions. We all know

of specific cases of men of unusual ability who

have reluctantly abandoned research in pure sci-

ence because of legitimate financial necessity.

Moreover, the research professor should not only

be given time and adequate salary, but should like-

wise be provided with such skilled, private assist-

ants as he may need to bring his work to its full

fruition, and should be allowed to choose from

among the graduate students applying for guid-

ance those whose ability promises to offer real

service to science.

The finding of the really promising man (who

must possess not only originality, but also sound

judgment and intellectual honesty) is not easy, be-

cause it often involves the gift of prophecy on the

part of the searcher. Nevertheless, it seems to us

that all those in each of our larger institutions of

learning who are really interested in research of

the highest kind, either individually or grouped to-

gether as a voluntary committee, should keep their

eyes open for persons possessing in high degree the

happy combination of qualities desired, and should

urge upon presidents and governing boards the im-

portance of supporting these persons so as to make

it possible for them to yield their best fruit in dis-

covery. To some extent, of course, this is already

done, but concerted action and greater emphasis

are desirable.

We suggest also that those understanding the

importance of investigation should emphasize this

importance on every reasonable occasion, and en-

deavor to increase the appreciation of the people

of America, even the cultivated section of which is

often ignorant of the nature and value of scien-

tific research. This can probably be accomplished

most successfully by pointing out how much has

resulted for the good of humanity from specific re-

searches in the past, bearing in mind the profound

statement of Francis Bacon: "There is much
ground for hoping that there are still laid up in the

womb of nature many secrets of excellent use, hav-
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ing no affinity or parallelism with any thing that

is now known, but lying entirely out of the beat

of the imagination, which have not yet been found

out. They too, no doubt, will some time or other,

in the course and revolution of many ages, come to

light of themselves, just as the others did ; only by

the method of which we are now treating they can

be speedily and suddenly and simultaneously pre-

sented and anticipated."

These suggestions constitute the recommendation

of this preliminary report.

Theodore W. Richards, Chairmen-

Harvey Cushing,

ElCHARD MACLAXJEIN,

T. H. Morgan,

E. H. MooKE

SCIENTIFIC NOTES AND NEWS
The av^ard of the Bruce Gold Medal of the

Astronomical Society of the Pacific, for 1915,

has been made to Dr. W. W. Campbell, director

of the Lick Observatory, " for distinguished

services to astronomy." Candidates for this

medal are nominated annually by the directors

of the Berlin, Greenwich, Paris, Harvard, Lick

and Terkes Observatories, and from these the

medalist is elected by the directors of the

society.

Dr. John C. Beanner has submitted his

resignation as president of Stanford Univer-

sity to take effect on July 31.

Professor G. O. Sars, professor of zoology

in the University of Christiania, has been

elected an honorary member in the Challenger

Society.

At the annual exercises of the American

Museum of Safety, held in 'New York on

February 10, the following medals were

awarded: The Scientific American medal for

the most efficient safety device invented within

a certain number of years and exhibited at the

museum, to the Shurloc Elevator Safety Com-
pany, Inc., New York; the Travelers' Insur-

ance Company's medal for protecting the lives

and limbs of workmen, to the Commonwealth
Edison Company of Chicago; the Louis Liv-

ingston Seaman medal for progress and

achievement in the promotion of hygiene and

the mitigation of occupational disease, to

Surgeon-General William C. Gorgas, U. S. A.

;

the E. H. Harriman memorial medal to the

American steam railroad which during the year

has been the most successful in protecting the

lives and health of its employees and of the

public, to the New York Central Railroad;

the Anthony N. Brady memorial medal to that

American electric railway company which for

the year of the award shall have done most

to conserve the safety and health of the public

and of its employees, to the Boston Elevated

Railway Company.

The National Committee on Mental Hy-
giene met in New York City on February 17

when officers were elected as follows: Presi-

dent, Dr. Lewellys F. Barker; vice-presidents.

Dr. Charles W. Eliot and Dr. William H.

Welch; treasurer, Otto T. Bannard; med-

ical director. Dr. Thomas W. Salmon;

secretary, Clifford W. Beers; executive com-

mittee: Dr. August Hoch, chairman; Dr.

George Blumer, Miss Julia C. Lathrop, Dr.

William Mabon, Dr. William L. Russell and

Dr. Lewellys F. Barker. Gifts of $44,500 by

Mrs. Elizabeth Milbank Anderson and $40,000

by Mrs. William K. Vanderbilt for the general

work were announced, and the Rockefeller

Foundation has agreed to contribute for a

series of years the money necessary to retain

the services of Dr. Thomas W. Salmon, who has

been medical director of the national com-

mittee for three years.

Dr. Charles D. Walcott, secretary of the

Smithsonian Institution, has received a letter

to the effect that the Stazione Zoologica at

Naples is in a somewhat serious condition

financially, owing to the withdrawal of Ger-

man support. The Smithsonian Institution

maintains a table at the station, which is all

it can do under existing conditions. The

writer of the letter suggests that if our uni-

versities would take up some of the vacated

tables, it would not only assist the station, but

would eventually result in closer cooperation

between our scientific men and those of Eu-

rope.

At the meeting of the Royal Geographical

Society on January 11 the president made the

following statement :
" Before we come to the
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business of the evening, I have a piece of news

to tell you whicli I am sure you will be glad

to bear. A very distinguished honor has been

bestowed on our old friend and secretary, Dr.

J. Scott Keltie. The American Geographical

Society has conferred on him the Cullum

gold medal, a medal which is given not an-

nually but only on special occasions. I be-

lieve it has been given to only seven or eight

people since it was founded, and amongst the

holders have been Captain Scott, Dr. Nansen,

Adtoiiral Peary, and others of equal eminence.

You will also be glad to hear that the council

has made an arrangement by which, when Mr.

Arthur Robert Hinks succeeds in March next

to the posts of secretary and editor. Dr. Keltie

will remain with us for another two years as

joint editor of the Journal, and will thus be

able to give his successor the help of his long

experience when taking over these offices."

The Spingam medal of the National Asso-

ciation for the Advancement of Colored Peo-

ple, which is to be awarded annually to the

man or woman of African descent and Ameri-

can citizenship who shall have made the high-

est achievement during the preceding year in

any field of elevated or honorable human en-

deavor, was given to Dr. E. E. Just, of the

Harvard University Medical School, for his

work in physiology and in improving the

standard of negro medical schools. The medal

was presented by Governor Whitman at a

meeting held in New York City on Feb-

ruary 12.

M. Egbert Jonckheere, of the University

of Lille, is now at the Eoyal Observatory,

Greenwich.

P. S. Barnhart, late assistant professor of

zoology at the University of Southern Cali-

fornia, and a member of the U. S. Fish Com-

mission forces at Venice, California, has re-

cently joined the staff of the Scripps Institu-

tion for Biological Eesearch of the University

of California, where he will arrange an

aquarium- for the exhibition of live animals

and continue the development of the institu-

tion's museum of Pacific Ocean animals.

Mr. B. F. Grout, consulting engineer of

Pittsburgh, who at one time was a professor

in the school of mines of the University of

Minnesota, has recently been engaged by the

Minneapolis General Electric Company, in

connection with the tests of the efficiencies of

its turbines in the Coon Eapids Plant.

Mr. Arthur G. Weigel, a graduate assistant

in chemistry at the Massachusetts Agricul-

tural College, has accepted a position as chem-

ist in the Experiment Station at Stillwater,

Oklahoma.

Dr. Henry S. Pritchett, president of the

Carnegie Foundation, delivered the dedicatory

address at the dedication on February 20 of

the new Municipal Hospital of the city of Cin-

cinnati.

Before the Geographic Society of Chicago

on February 28, a lecture will be given by Dr.

Homer L. Shantz, plant physiologist, U. S.

Department of Agriculture, on " The Natural

Vegetation and Agriculture of the Great

Plains and the Great Basin."

Dr. Charles H. T. Townsend, of Washing-

ton, D. C, delivered the principal address at

the Tenth Annual Banquet of the Tompkins

County Medical Society, held at Ithaca, N.

Y., on February 16, his subject being " Ver-

ruga 'and its Transmission."

Sir W. Watson Cheyne delivered the Hun-

terian oration at the Eoyal College of Sur-

geons on February 15, his subject being " The

Treatment of Wounds in War."

In an address before the Surgical Society

of Paris on February 6, Dr. Truffier is re-

ported by the Medical cmd Surgical Journal

to have said that of the 14,000 surgeons in the

French army, 6,500 are now at the front. Up
to the close of December 93 surgeons had been

killed, 260 wounded, 440 were missing.

We learn from Nature that the monument
on the grave of the late Dr. Alfred Russel

Wallace in the cemetery at Broadstone, Dor-

set, is a fine specimen of fossil tree from Port-

land!, seven feet in height and weighing some

two tons. The specimen stands on a founda-

tion of Purbeck stone, and an inscription on
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it indicates merely Dr. Wallace's name and

dates of birth and death.

As we have already noted a monument has

been erected at Finse, among the mountains

of southern Norway, in memory of Captain

Scott and his companions. We learn from the

Geographical Journal that at the unveiling of

the monument on December 28 by Dr. Skat-

tum, vice-president of the Norwegian Geo-

graphical Society, made feeling reference to

the noble characters and heroic deaths of the

explorers. " Could anything," he asked, " be

conceived more elevating from its grand ideal-

ity, than the conduct of Scott and his follow-

ers during their final death-march? It repre-

sented the very highest display of moral

strength, the greatest possible exhibition of

physical and mental fortitude and endurance."

A second monument, subscribed for by Nor-

wegian friends and admirers, and by British

residents in Norway, will be erected at Fefor

in Gudbrandsdalen, the place chosen by Scott

for the trial of his motor sledges and other

polar outfit. A memorial to Lieutenant Bow-

ers, placed in Bombay Cathedral by his fellow-

ofiicers of the Eoyal Indian Marine, has also

been lately unveiled, the ceremony being per-

formed by Lord Willingdon, governor of Bom-

bay. It is in the form of a simple tablet of

marble, with an inscription quoting Captain

Scott's tribute to Bowers as " cheerful, hope-

ful and indomitable to the' end."

Dr. James J. Soannell, director of the bac-

teriological laboratory of the Boston Board of

Health, died on February 19.

Dr. Adam Massinger, of the Heidelberg Ob-

servatory, has been killed in the war.

Dr. O. K. Sprengel, surgeon-in-chief of the

public hospital at Braunschweig and president

of the German Surgical Association, has died

from septic infection, professionally acquired,

aged sixty-two years.

Dr. William J. Mayo and Dr. Charles H.

Mayo, of Eochester, Minn., the distinguished

surgeons, have decided to establish a $1,000,000

foundation for medical research and to place

the foundation, under certain restrictions, in

the hands of the University of Minnesota

board of regents. It is planned that interest

from the fund be used in research work at

Eochester, open to graduate university medical

students and leading to an additional degree

granted by the university.

MiDDLEBURY COLLEGE has received for its

botanical collection from Miss Annie Lorenz,

of Hartford, Conn., a nearly complete set of

the Hepatics of Vermont.

We learn from the British Medical Journal

that the statutory annual general meeting of

the British Medical Association will be held

this year, and also a meeting of the repre-

sentative body, but at its meeting on January

2T the council decided that it would not be

desirable, owing to the conditions brought

about by the war, to hold the usual full annual

meeting, with its scientific sections and social

arrangements. A very large number of mem-
bers of the association are directly occupied in

work with the army in the field, or with the

new armies that are being prepared, or in

treating the wounded, while others not so en-

gaged find the calls upon their time and energy,

due to the withdrawal of so many medical

men from ordinary practise, altogether un-

usual. Moreover, the annual meeting was to

have been held this year in Cambridge, but the

special circumstances of a university town

deprived of many of its teachers and students

by the war, and heavily committed to assist the

Belgian universities, whose work has been

suspended in their own country, make it im-

possible for Cambridge to maintain its invita-

tion for this year.

The Journal of the American Medical Asso-

ciation states that medical students from the

University of Toronto will largely compose

the staff of the Clearing Hospital which will

accompany the Second Canadian Contingent

to France. Between forty and fifty fifth-year

medical students will be taken following a re-

quest for volunteers. They will be given credit

for their year on enlisting. The organization

of the unit is in charge of Dr. George S.

Eennie, Hamilton, Ont. When it arrives in

France it will be in charge of Dr. Wallace A.

Scott, Toronto, who went with the first con-

tingent. Accompanying it will be Dr. George
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S. Strathy and Dr. L. Bruce Eobertson,

Toronto, and Drs. Poster and James E. Davey,

Hamilton. Dr. H. B. Yates, Montreal, is to

be second in command to Dean Herbert S.

Birkett of the medical faculty of McGill Uni-

versity and of tbe McGill University General

Hospital, whicb is to go to France. The other

officers wbo are to be appointed to the vari-

ous ranks are: Drs. John M. Elder, John Mc-

Orae, J. George Adami, W. Henry P. Hill,

Edward W. Archibald, A. Howard Pirie, L. J.

Ehea, William G. Turner, C. P. Howard,

Herbert M. Little, William B. Howell, Colin

K. Eussel, John W. Hutchinson, John C.

Meakins, William W. Francis, J. A. Mac-
Millan, E. H. M. Malone, Laurie H. McKim,
and Mr. David Law, all of Montreal.

That Baltimore is gambling with the health

of the people and the commerce of the port

against the probability of an epidemic of the

bubonic plague and that preventive measures

ought to be taken to prevent a development of

the plague here was stated by Dr. William C.

Eucker, Washington, D. 0., of the U. S. Pub-

lic Health Service, in an address before the

Public Health Conference, recently held in

Baltimore, which is quoted in the Journal of

the American Medical Association. He made
it plain that every municipality that failed to

take preventive measures is likely to find itself

in the position of New Orleans, where the gov-

ernment, state and city authorities were

spending hundreds of thousands of dollars to

wipe out the bubonic plague, which might

have been prevented, had there been a rodent

survey of the city. The federal government

has been willing to cooperate with the city au-

thorities of Baltimore in making a rodent sur-

vey, but the city has refused to appropriate

any money for such a purpose, although Health

Commissioner Gorter has asked for such an

appropriation.

New exhibits in the department of verte-

brate paleontology of the American Museum
of Natural History have recently been opened

to the public. The first of these is a skeleton

of Scelidotherium, which is a part of the

Cope Pampean collection secured through the

generosity of the late Morris K. Jesup,

former president of the museum. This ani-

mal belongs to the sloth family and is inter-

esting anatomically in its approach to the ant-

eaters. Two nearly perfect skulls of horned

dinosaurs have been added to the reptile col-

lection. These are a part of the collection

made by the museum expedition to the Eed
Deer Eiver, Alberta, in 1913. The skeleton

of the giant carnivorous dinosaur, Tyranno-

saurus, is being mounted in the Pleistocene

hall, and the new duck-billed dinosaur, Oory-

thosaurus, in the dinosaur hall.

UNIVEBSITT AND JEDUCATIONAL NEWS

Gifts of $25,000 to Tale University were

announced at a meeting of the Yale Corpora-

tion held on February 15. Mrs. Charles W.
Goodyear and Anson Conger Goodyear, of

Buffalo, N. Y., have given $15,000 for the

establishment of the Charles W. Goodyear fund

in the Forestry School. The income of $10,000

from John B. Thomas, of New York, is to be

used for providing for lectures by men of dis-

tinction on " The Eeal Purpose of the College

Course," and kindred topics. These lectures

are planned primarily for the academic fresh-

men.

The new science building at Goshen College

which is in process of construction will be dedi-

cated on May 27. The principal address will

be delivered by Dr. Eugene Davenport, dean

of the college of agriculture and director of

experimental station of the University of

Illinois. This event will also mark the formal

opening of the new departments of agriculture

and domestic science at Goshen College.

The University of Oregon has just com-

pleted a new psychological laboratory for both

practise and research work. It consists of a

suite of nine rooms, in addition to the lecture

room, all of which are equipped with power

circuits, gas, compressed air and an intercom-

municating system of wires and speaking tubes.

At Yale University, Lorande Loss Wood-

ruff, Ph.D. (Columbia), assistant professor in

the Sheffield Scientific School, has been elected

professor of biology in Yale College.
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In the University of London, Dr. Edward
Barelay-Smitli, of Cambridge, succeeds Pro-

fessor Waterston in the chair of anatomy at

King's College, and Dr. E. P. Cathcart, of

Glasgow, succeeds Professor Leonard Hill in

the chair of physiology at London Hospital

Medical College.

DISCUSSION AND COBSESPONDENCE
EFFECT OF CYANIDE OF POTASSIUM ON TREES

To THE Editor of Science: My attention

has been attracted to an article in your

columns by Professor H. A. Surface relative

to the use of cyanide of potassium for elim-

inating insect attacks on trees. While I have

not investigated the claim of the firm at

Allentown, Pennsylvania, referred to in his

article, and know nothing about their process,

however, from my own results with cyanide

of potassium, especially on elms and black

locusts, I am convinced it is a valuable

remedy.

The article above referred to gives the gen-

eral impression that cyanide of potassium is

the cause of tree death as well as various stain-

ing eilects found in the bark, cambium, etc.

My opinion is that the staining comes from
the reaction between the tannic acid found in

all trees and the iron found in this so-called

" tree food " in the form of iron sulphate. It

is well known that when solutions of tannic

acid are brought into contact with iron or any
iron salt, dark colored compounds resembling

ink are formed. These are very permanent

dyes and no doubt account for the dark color

observed.

The cyanide of potassium as I have used it

for years in eliminating borers from various

trees has never caused any staining, nor have

I ever known of its killing or in any way in-

juring a tree. I have been using it and pre-

scribing it for the use of others for about

twelve years in connection with my forestry

work, and we have saved the lives of thou-

sands of trees by means of it.

Large groves of thrifty elms and black

locusts in Kansas and other parts of the west

have been completely rescued from the attacks

of boring and girdling insects by means of

cyanide of potassium, and this article is the

first intimation I have ever had to the efFect

that it is deleterious to tree growth. I am
strongly inclined to feel that the blame is not

properly placed and that a highly useful

chemical for insect eradication is being con-

demned because of damages produced by other

substances. C. H. Shattuok
University op Idaho

gossypol—a toxic substance in cottonseed,

a preliminary note

We have separated from cottonseed kernels

a substance which appears to be identical with

the substance which Marchlewski'- separated

from crude cottonseed oil and called gossypol.

We have administered in various ways, to

rabbits, gossypol as prepared by us and have

found it toxic in every case.

We have found as did Marchlewski that

gossypol is quickly oxidized in an alcoholic

solution of sodium hydroxide.

In a previous paper from this station^ it

was stated that " (alcoholic) alkaline treat-

ment, very greatly diminishes if it does not

entirely remove the toxic properties of the

(cottonseed) meal," and it was suggested that

the beneficial effect " may be due to hydrolysis

or to the formation of a sodium salt or to

some other change not yet determined de-

finitely."

We now offer as an explanation that gossypol

is a toxic substance and that its oxidation by

an alcoholic alkali renders it nontoxic and

thus diminishes if it does not entirely remove

the toxic properties of cottonseed meal.

W. A. Withers,

F. E. Carruth
N. C. Agricultural

Experiment Station,

Ealeigh, N. C,

December 31, 1914

SCIENTIFIC BOOKS

Bausteine zu einer Biologischen Weltam-

sclmuung. Von Jakob, Baron von Uexkull.

Miinchen, F. Bruckmann A.-G. 1913.

ij. fiir PraJct. Chem. (1899), 60, p. 80.

2 Withers and Eay, Science (1912), 36, p. 31.
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Von TJexkiill sketches and advocates a vital-

istic " Weltanscliauung " in eighteen popu-

larized essays, collected for convenience into

four larger groups, the whole, sponsored by

Felix Gross, and dedicated to Stewart Hous-

ton Chamberlain. " Die Neuen Probleme " is

introductory ;
" Der Neue Standpunkt " in-

cludes discussions of the invisible in nature,

the " Merkwelt," and the problem of the ani-

mal mind; "Das Neue Weltbild" reproduces

the tropical aquarium in a series of splendid

word-pictures, and contains two essays de-

voted to the nature of life and five to the con-

struction of a biological " Weltbild " ; and

finally, under the heading " Spezielle Fragen "

we find ideas on morphogenesis, Mendelism,

the origin of space, and a discussion of Paw-

low's work in which for the first time in the

reviewer's experience trypsin is met with play*

ing the role of the " Hauptsprengstoff fiir die

schwer verdaulichen Fette "
! (p. 298)

.

Inasmuch as the arguments on which von

TJexkiill bases his vitalistic teachings have been

discussed in an earlier review^ and the pres-

ent work contains nothing new in this respect,

we may pass these over without further ado.

There are three matters, however, which seem

to deserve fuller mention; the first has to do

with the general purposes of the book, the sec-

ond, with the temperamental backgrounds of

vitalism, whereas thirdly, we must consider a

method proposed for application in the field

of animal behavior.

To begin with, then, von TJexkiill does not

aim his guns primarily at the body of trained

unbelievers, but, profiting by the experience of

the Darwinian period of open debate, attempts

to recapture for vitalism the public opinion

taken in the earlier period by mechanistic

assault. Such victories are theoretically quite

beside the mark, but no one can look into the

history of things without forming the impres-

sion that public opinion played an important

part in the advance of mechanistic doctrine.

For the execution of this turning move-

ment von TJexkiill appears well equipped.

1 '
' Umwelt imd Innenwelt der Tiere, '

' Science,

N. S., Vol. XXXI., pp. 303-305.

He is afire with enthusiasm, gifted with a

pretty wit, and is master of a literary technic

the like of which has not been seen in biolog-

ical circles since the days of the great Dar-

winian apologists. Furthermore, tempera-

mental qualifications of another sort do spe-

cial service in the hands of our reformer, and

this brings us to our second point.

As some m,en under the strains of life are

driven to church, so others, impressed with

the difficulties of biology, take to vitalism.

The impelling embarrassments are partly ob-

jective and well known to all; others, how-

ever, are individual, and of these von TJexkiiU

carries a heavy load. One who asserts, " Die

Amoben bleiben zeitlebens ein strukturloses

Protoplasmahaufchen " (p. 210) and who
claims, " In ganz friihen Stadien . . . besitzt

der Keim keine Struktur " (p. 270), must be

constituted blind to some of the best things

in modern research.

In addition to these and numerous other

specific subjective results, our author also sees

in the lay mind many dire effects of current

teachings. The world instructed by mechan-

ical philosophers has lost the joy of life
—

" der

Sternenhimmel ist den meisten Menschen zu

einer greulichen verworrenen Eechenmaschine

geworden, die ihnen einfach ekelhaft ist

"

(p. 259) ; men spend their days in senseless

enumeration; believe that all the invisibles in

nature are gases; accept a chemical morality

but not its mirrored image ; and, by the grad-

ual working inward of their algebraized sym-

bolism, are ailing and dying at the heart.

How much of this tragedy is true to life

and how much a romantic adventure, is in the

light of recent events not so easy to determine.

It is hard, however, to consider all this a nec-

essary consequence of mechanism, since Berk-

eley implied long ago that thoroughgoing

mechanism and idealism may dwell at peace

in the same mind. We are disposed to re-

gard such lignifications of the heart and in-

tellect, supposing them for the moment to have

some objective reality, not as the inevitable

results of a mechanism free from exaggera-

tion, pretension and carelessness, but rather

as the products of temperamental reactions to
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meclianisni audi as it unfortunately often ia.

All of which is suggestive not only to those

who wonder why Germany, of all places, should

prove a relatively favorable soil for modern
metabiology, but to those also who ask

whether the vitalistic-mechanistie debate can

be closed.

Quite apart from these matters, von Uex-
kiill's treatment of the environment, and of

the relations of the organism^ thereto, has dis-

tinctly practical interest for the experimen-

talist. For Driesch the environment does not

exist. Neither index of the two volumes on

the " Science and Philosophy of the Organ-

ism" contains the word, nor is any discussion

of the abode of life to be met with anywhere
in the seven hundred pages of dreary text.

Von Uexkiill, on the contrary, is all aglow for

the environment and its significance in the

interpretation of life. Nor have these differ-

ences been without importance for the two au-

thors under comparison; Driesch's reorgani-

zation of things biological has driven him
out of the very field which should have proved

more interesting than ever before; von Uex-
kiill is continuing concrete observations and
experiment and is pointing the way to further

investigation with commendable fervor.

According to our writer, the environment of

a living thing acquires special biological sig-

nificance for us only when we discover and
analyze those elements that actually act upon
and with the organism in the normal give and
take of daily existence. Such elements con-

stitute the " Wirkungswelt." Further analy-

sis differentiates out of the " Wirkungswelt "

a " Merkwelt " which in the case of human
beings, and perhaps wherever else it occurs, is

specific for each individual.

These terms are practically self-explana-

tory. Air, for instance, is distinctly in our
" Wirkungswelt," but may enter the " Merk-
welt " under special circumstances. Now von
Uexkiill takes the position that students of

behavior should limit themselves to a discov-

ery by experiment of markworlds, and leave

psychological considerations alone; brains and
the objects of the external world can be ex-

perimented with, but of psychoses we can

know one set only. The much exploited

wonder-horses of Germany, the trained apea

that open bolted doors, ring bells and order

dinner, are monstrosities that have been

forced to respond to the human order and not

to normal constituents of either the horse- or

monkey-world. Whether they have come to

make these responses by trial and error, imi-

tation or a system of rewards and punish-

ments, is interesting only as a contribution to

the art of unnatural history.

How the psychological difficulty is to be

outfianked by this manceuver is not clear. The
scallop's eye forms a retinal image like our

own, yet the scallop " sees " only movements.

To the specific forms, colors, sizes and the

thousand other traits by which we distinguish

one moving object from another this animal'

is blind. For the scallop a starfish, for us

without taste or smell, has a pronounced odor

indistinguishable from other chemical effects.

Three marks in the following definite order

(time-scheme as opposed to space-scheme') con-

stitute a starfish in the scallop's " Merkwelt " i

movement, a general chemical mark, and a

tactile stimulus. Given these in their orderly

connection and the starfish is
—

" wargenom-

men"—that is, perceived, observed, felt, talcen

care of, attended to, or availed of, by the scal-

lop. Clearly, until von UexkiiU furnishes us

with a system of notation by which the re-

sults of his experiments can be described with-

out using words that suggest to every one the

very thing upon which he has turned his back,

discoveries concerning the markworld of the

scallop are not likely to free us from the diffi-

culties of an unanswerable question.

This does not mean that the method is in-

applicable to cases in which the psycholog-

ical question is respectable. On the contrary,

James, in his essay " On a Certain Blindness

in Human Beings," placed emphasis on the

same spot fifteen years ago. In comparative

psychology, and especially in experimental

studies on human behavior, on the practise of

education, and on the art of right living, nu-

merous applications suggest themselves. If

students adequately trained in the methods of

science wiU seriously take up the experimental
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analysis of normal markworHs, we may expect

si^ificant results in a field whicli needs them
perhaps more than any other among the bio-

logical substations.

Otto Glasee
University of Michigan

SCIENTIFIC J0UBNAL8 AND ARTICLES

The closing (October) number of Volume
15 of the Transactions of the American Mathe-
matical Society contains the following papers

:

E. A. Johnson :
" The conic as a space

element."

G. A. Bliss :
" The Weierstrass ^-function

for problems of the calculus of variations in

space."

H. H. Mitchell :
" The subgroups of the

quaternary abelian linear group."

L. P. Eisenhart :
" Transformations of con-

jugate systems with equal point invariants."

F. B. Wiley :
" Proof of the finiteness of the

modular covariants of a system of binary

forms and cogredient points."

Dunham Jackson :
" On the degree of con-

vergence of Sturm-Liouville series."

C. E. Love :
" Singular integral equations of

the Volterra type."

G. 0. Evans :
" On the reduction of integro-

differential equations."

L. E. Dickson :
" Invariants in the theory of

numbers."

Also addenda and errata of volumes 11 and
14 and general index of volumes 11-15.

The November number (Vol. 21, No. 2) of

the Bulletin of the American Mathematical
Society contains: Eeport of the twenty-first

summer meeting of the Society, by F. N. Cole;
" Infinite regions in geometry," by E. B.
Wilson; "Famous problems of geometry"
(review of Hobson's Squaring the Circle, A
History of the Problem), by E. C. Archibald;

Shorter notices: Smith and Gale's New Ana-
lytic Geometry, by E. E. Smith; Marsh's

Technical Trigonometry, by F. M. Morgan;
Fite's CoUege Algebra, by J. E. Eowe; Mitz-

scherling's Problem der Kreisteilung, by E. D.
Carmichael; Kommerell's Allgemeine Theorie

der Eaumkurven und Flachen, by E. C. Archi-

bald; Neumann's Fragen der hoheren Poten-

tialtheorie, by T. H. Gronwall; Kaye and
Laby's Physical and Chemical Constants, by
H. B. PhiUips; "Notes"; and "New Publica-
tions."

The December number of the Bulletin con-
tains :

" On a generalization of a theorem of
Dini on sequences of continuous functions,"

by T. H. Hildebrandt; "Note on removable
singularities," by W. E. Milne; "Concerning
a certain totally discontinuous function," by
K. P. Williams ;

" Proof of the convergence of
Poisson's integral for non-absolutely integrable

functions," by W. W. Kiistermann; "The
Napier tercentenary celebration," by D. E.
Smith; "An appeal to producing mathemati-
cians," by George Paaswell; Shorter notices:

Zeuthen's Mathematik im Altertum und
Mittelalter, by D. E. Smith; Minkowski's
Geometric der Zahlen, by L. E. Dickson;
Elliott's Algebra of Quantics, by D. D. Leib;
Fabry's Problemes d'Analyse mathematique,
by E. W. Ponzer; Demartres' Cours de Geom-
etrie infinitesimale, by E. W. Ponzer; Engel-
hardt's Probleme im Schlusswort des Lies'chen

Geometric der Beriihrungstransformationen,

by 0. E. Glenn; Whiteford's Trisection of an
Angle, by E. B. Lytic; Collins' Practical

Algebra, by E. B. Lytle; Van Tuyl's Complete
Business Arithmetic, by D. E. Smith ; Martin's

Text-book of Mechanics, by F. L. Grifiin; Ott's

Angewandte Mathematik an den Deutschen
mittleren Fachschulen der Maschinenindustrie,

by E. W. Ponzer; Jacoby's Astronomy, by K.
P. Williams; "Notes"; and "New Publica-

tions."

The January number of the Bulletin con-

tains: Eeport of the October meeting of the

Society, by F. N. Cole; Eeport of the twenty-

sixth meeting of the San Francisco Section,

by Thomas Buck; "Modular invariant proc-

esses," by O. E. Glenn; "Invariants, semin-

variants, and covariants of the ternary and
quaternary quadratic form modulo 2," by
L. E. Dickson ;

" The converse of the Heine-

Borel theorem in a Eiesz domain," by E. W.
Chittenden; "Complete existential theory of

Sheffer's postulates for Boolean algebras," by
L. L. Dines ;

" On the characteristics of the

principal manuals of elementary geometry
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published in Italy in the course of the last

fifty years," by Mario Vecchi ; " Mathematical

methods in physics " (review of Volterra's Sur

quelques Progres reeents de la Physique mathe-

matique, Drei Vorlesungen iiber neuere Fort-

schritte der mathematischen Physik, and

Leeons sur I'Integration des Equations aux

Derivees partielles), by J. B. Shaw; Shorter

notices : Berkeley's Mysticism in Mathematics,

by C. J. Keyser; Aubert and Papelier's Exer-

ciees de Geometrie analytique, by F. M. Mor-

gan; Hardy's Orders of Infinity, by W. A.

Hurwitz; Smith and Karpinski's Hindu-

Arabic Numerals, by J. V. McKelvey; Dal-

wigk's Darstellende Geometrie, by J. V. Mc-
Kelvey; Schmid's Darstellende Geometrie, by

Virgil Snyder; Auerbach's Graphische Dar-

stellung, by Virgil Snyder ; Meyer's Differ-

ential- und Integralrechnung, by Virgil

Snyder ; Note on " The discovery of inversion,"

by Arnold Emeh ; Correction ;
" Notes " ; and

" New Publications."

SPECIAL ARTICLES

THE IDENTITY OF HELIOTEOPISM IN ANIMALS AND

PLANTS. SECOND NOTE ^

Paul Bert had shown in 1869 that if the

small fresh-water crustacean Daphnia is ex-

posed to a solar spectrum it goes towards the

source of light in all parts of the visible spec-

trum, but most rapidly in the yellow or green.

II fut facile de remarquer qu'elles aecouraient

beaucoup plus rapidement au jaune ou au vert

qu'a toute autre eouleur.2

The fact of the predominance of the helio-

tropic efficiency of the yellowish-green in these

and some other animals led the ophthalmol-

ogist Hess to two assumptions, first that they

are totally color-blind (since the yellowish-

green part of the spectrum is the brightest for

the eye of the totally color-blind human) and

second, that the sensation of brightness is the

cause of the heliotropic reaction of animals.

It is obvious that these conclusions go beyond

the facts, since we have no proof for the as-

sumption that the heliotropic effects of light

in lower animals are accompanied or deter-

^ Loeb and Wasteneys, Froc. Nat. Acad. Sc, I.,

p. 44, 1915.

2 Paul Bert, Arch, de Physiol, II., p. 547, 1869.

mined by any sensations of brightness and

since totally color-blind humans do not show
any positive heliotropism. In consequence of

his two arbitrary assumptions, Hess is forced

to the further conclusion that the heliotropic

reactions in animals and plants can not be

identical, since he does not seem ready to dis-

cuss the light and color sensations of plants,

and he tries to support this conclusion by the

statement that heliotropic plants and animals

are sensitive to different parts of the spectrum,

all animals to the yellowish-green, all plants

to the blue. We have already pointed out in

our previous note^ that this latter statement is

not correct, since we were able to show that for

the positively heliotropic animal, Eudendrium,

the most efficient part of the spectrum lies in

a carbon arc spectrum in the blue near the

region A= 474 jx/ji, where it also lies, according

to Blaauw, for the seedlings of oats.

It seemed of interest to find out whether for

different motile unicellular organisms which

contain chlorophyll and which are on the

border line between plants and animals the

most efficient part of the spectrum for the

production of heliotropic reaction lies always

in the same region. We investigated the re-

actions of Chlamydomonas pisiformis and of

Euglena viridis in a carbon arc spectrum.

The investigation of the behavior of these

organisms in the spectrum showed a marked

difference. Euglena gather in the blue part

of the spectrum, usually in the region between

A=-438 and A^510ya/x. The densest gather-

ing was generally in the region of A ^=' 475 fjcfi,.

In the case of Chlamydomonas the gathering

always went much farther towards the yellow,

usually having its limit in the region of about

A ^560 or A= 570/x/x. It was in most cases

not easy, however, to ascertain the region of

maximal gathering, though in many cases it

seemed to be about A= 520 ix/jl. The most re-

markable difference between the behavior of

the two forms in the spectrum was therefore

the fact that Chlamydomonas was sensitive to

longer waves than Euglena.

It soon became obvious that this method of

procedure does not permit the decision of the

3 Loeb and Wasteneys, Proc. Nat. Acad. Sc, I.,

p. 44, 1915.
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question of the relative efficiency of the differ-

ent parts of the spectrum for both forms with

sufficient accuracy. We selected, therefore, a

different method which allowed us to compare

the relative efficiency of two narrow parts of

the spectrum. A carbon are spectrum, 23 cm.

wide, was thrown on a black screen SS (see

M Ml

Pig. 1.

Fig. 1) with two slits a and h in the two differ-

ent parts of the spectrum which were to be

compared in regard to their heliotropic effi-

ciency. The two beams of light passing

through the slits are reflected by the two
mirrors M and M^ into the square glass trough

in such a way as to strike the same region g
of the back waU. of the trough. The glass

trough is surrounded by black paper except at

B and iJ„ where the two beams of light enter

from the mirrors. Before the experiment be-

gins, all the organisms are collected in the

region g hj a. special arrangement which need

not be described here. As soon as the spectrum

is turned on, these organisms are simultane-

ously exposed to two different beams of light

which come from the two mirrors M and M^.

When one type of light, e. g., that from M,
is much more efficient than the other coming

from Jfj, practically all the organisms are

oriented by the light from M and move toward

this mirror, collecting in the region B. When
the relative efficiency of the two types of light

is almost equal the organisms move in almost

equal numbers to B and B^. By using as a
standard of comparison the same region of

the spectrum and successively altering the posi-

tion of the other slit in the spectrum we were
able to ascertain with accuracy the relative

efficiency of the different parts of the spectrum
for the two forms of organisms. When the two
parts of the spectrum which are to be compared
are very close to each other it is necessary to

deflect the beams with the aid of deflecting

prisms, before they reach the two mirrors. It

turned out in these experiments that for

Euglena the region of maximum efficiency was
in the blue between A ^462 and A= 492;u,/t;

while for Chlamydomonas it was in the green

or greenish-yellow between A ^529 and

A= 539/A/i. In other words, Euglena behaved

like the seedlings of oats and like Eudendrium,

both of which had their maximum of efficiency

in the blue (in the carbon are spectrum)

;

while Chlamydomonas behaved like Daphnia.

We may remark incidentally that earlier ex-

periments by Loeb and Maxwell* on Chlamy-

domonas had led these authors to the same

conclusion.

From the viewpoint of Hess, which seems

to have met the approval of several German
physiologists, we should be forced to conclude

that the unicellular green organism, Chlamy-

domonas, has sensations of brightness, that

it is totally color-blind and that it is not helio-

tropic; while the unicellular green organism,

Euglena, has no sensations of brightness, is

not color-blind and is heliotropic. The con-

fusion created by this mode of reasoning is

increased if we consider that Chlamydomonas

is usually claimed by the botanist and Euglena

by the zoologist.

We are inclined to put a different interpre-

tation upon our observations, namely, that

heliotropic reactions may be determined by

two different types of photosensitive substances

or by the same type of photosensitive substance

in two modifications. One of these types of

substances or modifications has its maximum
i Univ. Calif. Puil, Physiology, III., p. 195,

1910.
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of sensitiveness in the blue (in the neighbor-

hood of A, =• 4:71 [jLfj.), the other in the yellowish-

green (in the region of A= 534/t;a). The

latter type is found in Chlamydomonas,

Daphnia, the larvae of barnacles and other

organisms; the former type exists in Euglena,

Eudendrium, the seedlings of oats and others.

It seems of interest to call attention to the

fact that according to the measurements of

Trendelenburg the visual purple in the eye of

the rabbit is bleached most rapidly by light

of the wave-length A==536/i/i. As Kuehne

had already shown, visual purple is not affected

by red light, and only feebly by yellow light.

The relative efficiency of different parts of the

spectrum for the heliotropic reactions of

Chlamydomonas coincides, therefore, approxi-

mately with the relative bleaching power of

rays of different wave-lengths for visual purple.

This makes it almost appear as if in the one

group of organisms, namely, those which be-

have like Daphnia or Chlamydomonas, the

heliotropic reactions were determined by a sub-

stance or by substances which behave in regard

to photosensitiveness like visual purple; and

which may possibly be identical with visual

purple.

This assumption allows us to explain the

heliotropic reactions of lower organisms with-

out arbitrarily ascribing to them sensations

of brightness the existence of which can in

their case not be proved. And, furthermore,

when the heliotropic effect of rays of different

wave-lengths upon lower organisms is found

to run parallel to their effect upon the bleach-

ing of visual purple (as it does in Daphnia

and Chlamydom,onas) it seems more rational

and promising to conclude that the heliotrop-

ism in these eases is caused by a substance or

substances which behave photochemically like

visual purple than that these lower organisms

suffer from total color-blindness. We have

already shown in our first note that the theory

of heliotropic orientation is independent of

the relative efficiency of different wave-lengths.

We may summarize the results of our experi-

ments in the following way

:

1. The validity of the Bunsen-Eoscoe law

for the heliotropic reactions of certain (and

possibly all) plants and animals suggests that

these reactions are due to a chemical action,

of the light.

2. There seem to exist two types of helio-

tropic substances, one with a maximum of

sensitiveness (or absorption) in the yellowish-

green (near X= 534 fifi) , and the second with

a maximum of sensitiveness in the blue (near

A= 47Y/Aju). Visual purple is a representa-

tive of the former type.

3. The photosensitive substance of the visual

purple type occurs in the protozoan Chlamy-
domonaSj which is usually stated to be a plant,

in Daphnia and many other organisms. The
photosensitive substance with the maximal
sensitiveness in the blue is found in Euglena,

in many plants and in certain animals, e. g.,

Eudendrium. and probably others.^

4. It would, therefore, be wrong to state that

the one type of photosensitive substances is

found exclusively in plants and the other ex-

clusively in animals. As a matter of fact they

are distributed independently of the syste-

matic boundaries between the two groups of

organisms.

5. It is immaterial for the theory of helio-

tropism to which of the two types the photo-

sensitive substance in any given heliotropic

organism belongs. Jacques Loeb,

Haedolph Wastenets

The Eockefellee Institute

POK Medical Eesearch,
New York

AMEBICAN ASSOCIATION FOB THE AD-
VANCEMENT OF SCIENCE

SECTION M, AGRICULTURE

The first meeting of Section M, Agriculture, of

the American Association for the Advancement of

Science, was held in the Engineering Building of

the University of Pennsylvania, Philadelphia, De-

cember 30, 1914.

The inauguration of the new section was par-

ticularly auspicious, and the large attendance was

encouraging as indicating wide interest. Dr.

Charles W. Eliot, president of the Association,

presided at the opening of the meeting, and in a

brief address called attention to the great impor-

tance of the agricultural industry, and expressed

5 This seems to be indicated by the work of

Parker and his pupils.
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his gratification at the provision of the section.

It is high time, he said, that we began to attend

to the building up of American agriculture, and

to recognize its basis in science. He expressed

his special interest in the teaching of agricul-

ture on account of the opportunity it offered for

furthering the teaching of natural sciences in the

schools. This, he declared, is the great reform

needed in American education. The popular in-

terest now aroused in agricultural teaching offers

en entering wedge in this direction, and gives

hope for the accomplishment of even greater re-

forms. Country-life development Dr. Eliot pro-

nounced "one of the greatest humanitarian move-

ments of this aoe. " Our race can not endure

urban life and the factory system, he said: the

ill effects of it have already been seen. '
' Hence

anything that leads men into the country where

they may lead a wholesome existence is contrib-

uting to a necessarily humanitarian movement. '

'

These remarks furnished an appropriate intro-

duction to the vice-presidential address of Pro-

fessor L. H. Bailey, on "The Place of Research

and of Publicity in the Forthcoming Country

Life Development. '

' The address was essen-

tially a plea for the principles of democracy, ap-

proached from the standpoint of the public serv-

ice institutions for agriculture, and especially the

new national work for agricultural extension.

The other feature of the meeting was a sym-

posium devoted to "The Field of Rural Econom-

ics." This was participated in by four speak-

ers, who dealt with several phases of the general

subject. In opening the subject, Hon. Carl Vroo-

man, Assistant Secretary of Agriculture, discussed

"Bural E-conomies from the Standpoint of tlie

Farmer." He corrected some of the false impres-

sions as to the advantages of high acre yields,

pointing out that the plain business question is

not how much the farmer could produce if he had

no regard for the cost, but how much he can af-

ford to produce under present American condi-

tions. He showed by statistics that the largest

crops do not necessarily mean the largest net in-

come to the farmer, and that in years of relatively

small production he often realizes quite as much

from his crops as in years of maximum yield.

Secretary Vrooman laid much emphasis on the

importance of the problems of distribution and

marketing, enforcing his remarks by illustrations

from his own experience as a farmer. While ad-

mitting the necessity for middlemen and other in-

termediaries, he protested against any allied in-

terest taking more than a legitimate profit from
the farmer. He declared that the average farmer
is only making wages: he is not making a profit

over his wages and the interest on his invest-

ment. Until the problems of agricultural eco-

nomics are solved there is little encouragement for

him in attempting to raise larger crops. "Eco-
nomic justice to the farmer and producing

classes, '
' he said,

'

' must be the basis of the higher

civilization which we picture. '

'

In discussing "Credit and Agriculture," Pro-

fessor G. N. Lauman, of Cornell University,

maintained that in this country credit has not

been generally available to the farmer except at a

considerable premium, and that in order to de-

velop American agriculture and rural life it must
be made feasible for a man to be successively a

farm laborer, a farm renter and a farm owner.

Short-time credit was held to be a distinctly local

matter. The community should rally all its capi-

tal to develop itself, and should organize to furnish

the basis for a closer association between itself

and existing banking and credit facilities. The
great social and ethical gains from the small credit

unions of Europe was explained, especially in help-

ing the small farmer.

In order to bring outside capital into agriculture

it is necessary to meet the demands which such cap-

ital makes. Credit, it was declared, "has no better

basis than farm values made fluid. '
' Rightly

developed, bonds based on land mortgages have

no superiors in the investment field. These, it was

explained, should be of small enough denomina-

tions to be accessible to all classes and available

on all exchanges. But the prevalent machinery

for this is too expensive a burden on agriculture.

Professor Lauman did not advocate leaving the

problem to either the government or to private

capital for solution, but urged organization. '
' If

agriculture organized to make it possible to de-

mand the lowest rates of interest the market af-

fords, can not live and develop, not even state aid

will prevent its ultimate decay. '

'

In a paper on '
' Marketing and Distribution

Problems, '
' Mr. C. J. Brand, of the Department

of Agriculture, presented the needs of the farmer

in the way of assistance in establishing a market

system which will return to him the true value of

the various crops he produces, minus reasonable

charges for handling, transportation and the legiti-

mate profits of middlemen. He outlined the vari-

ous lines of study which are being pursued by the

Ofliee of Markets and Bural Organization. These

are concerned, in part, with a study of conditions
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as tliey actually exist over the country in the

handling and marketing of cotton, grain, live stock,

meat and meat products, fruits, vegetables, dairy

and other products, followed through from the

producer to the consumer, with statistical studies

of supply and demand. Market grades and stand-

ards are also being investigated, with the object

of effecting greater uniformity; and transporta-

tion and storage, as to methods, the adequacy of

facilities, and the relation of warehousing, refrig-

eration, etc., to prices and to stabilizing supplies.

Market surveys are being made with a view to

collecting facts and developing methods for bring-

ing useful information in regard to prices and

supplies promptly to producers and consumers.

The practise in vogue in marketing and distribu-

tion in large cities is the subject of a special in-

quiry, to make comparisons and arrive at the most

advantageous plans. Direct dealing through

marketing by parcel post and by express is being

studied, not only as to practicability and advan-

tages, but as to systems for bringing producers and

consumers into contact and establishing their busi-

ness relationships. Cooperative buying and selling

naturally attracts considerable attention, with in-

quiry into the methods and success of organiza-

tions, and the supplying of assistance in organiza-

tion, systems of accounting, auditing, etc.

The partial enumeration of these lines of effort

illustrated some of the problems in marketing.

From a consideration of cotton handling and

marketing, Mr. Brand showed that the acute

problems are not confined to perishable crops.

The cantaloupe trade was cited to show an overde-

velopment of the industry, due to ignorance as to

the development of competitive areas, which in

1914 resulted in disaster to the producers and to

the large distributors. As usual, the slump in

prices was not reflected in the retail trade, con-

sumers paying practically as much as in a year of

scarcity, vrhile the surplus went to the dump. The

conclusion is that '
' until we have a more complete

system of information and a better adjustment of

production to market requirements, this problem

will continue to be with us.
'

'

Cooperation was not regarded as necessarily the

panacea for all marketing troubles. Organization

was favored, but alone it is not sufficient ; it must

be accompanied by skilful and intelligent manage-

ment. To protect shippers from imposition and

misrepresentation at large markets and terminals,

a licensed inspection system was suggested, and il-

lustrations of the use it could serve were cited.

"The Distinction Between Efficiency in Produc-

tion and Efficiency in Bargaining" was well illus-

trated by Dr. T. N. Carver, of Harvard University.

He explained that every legitimate business is

made up of two parts, one of which may be called

producing, including any handling of the material

which renders it more usable or useful, and the

other bargaining, i. e., buying and selling, borrow-

ing and lending. Many of the supposed economies

of large-scale business turn out upon examination

to be advantages in bargaining rather than econ-

omies in production. In most lines of business

there is a certain size which gives the maximum
efficiency in production, and also in bargaining.

These do not necessarily coincide, but as a rule,

the size which gives the maximum efficiency in bar-

gaining is larger than that for production.

In agriculture the most efficient producing unit

was said to be the one-family farm, provided with

the best teams, tools and general equipment. This

gives the highest average product, man for man.

If the large farmer is able to command some spe-

cial advantages in securing cheap labor, he may
beat the small farmer in competition with him, but

this is advantage in bargaining. His profit may
be larger, in spite of the lower average productiv-

ity of the persons engaged. The foisting upon the

rural districts of a large supply of cheap labor is

designed to give the large farmer an advantage in

purchasing his labor.

Again, it was pointed out that in buying his sup-

plies and in selling his products, especially if they

are perishable, the large farmer usually has an ad-

vantage. '
' The small farmer of the present day is

the only large class which regularly buys its raw

material at retail and sells its finished product at

wholesale. '
' This can be overcome by '

' collective

bargaining" or cooperation, which may give the

small farmer the same advantages which the large

farmer enjoys; and the same is true in borrowing

capital. Hence for the small farmer, who appears

to be efficient in production, organization into

larger units was urged, to overcome inefficiency in

buying and selling.

Dean E. Davenport, of tlie University of Illinois,

was elected vice-president and chairman of the sec-

tion for the ensuing year. Dr. A. C. True, of the

Office of Experiment Stations, was chosen mem-

ber of the General Committee of the Association;

Dr. W. A. Taylor, of the Bureau of Plant Indus-

try, member of the council, and President Kenyon

L. Butterfield, of Massachusetts, a member of the

sectional committee (for five years).

E. W. Allen,

Secfetary
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THE VALVE OF ZOOLOGY TO HUMANITY^
THE CVLTUBAL VALVE OF ZOOLOGY

All sciences are so interrelated that it

is not easy to point out the distinctive con-

tributions of any one science to human
welfare, and in particular I have found it

impossible to separate zoology from other

biological sciences in this regard. Accord-

ingly, in what I shall say it will be under-

stood that I am speaking for all the bio-

logical sciences and not for zoology alone.

Again culture is no single definite object,

but a general and rather indefinite ideal.

There are many kinds of culture—physical,

intellectual, moral, esthetic, religious, gov-

ernmental, etc.—but each and all forms of

culture may be regarded from the stand-

point of the individual or from that of

society; the former we call education, the

latter civilization.

I. CONTRIBUTIONS OF BIOLOGY TO EDUCATION

The method' of the scientist is to general-

ize only from particular objects or phe-

nomena, and a naturalist, if asked what
the cultural value of biology is, would ask

to see some of the specimens. The members
of this society are my specimens, my living

exhibits of the cultural value of biology.

What are your distinctive cultural char-

acteristics? To avoid the personal error

it would have been well to have asked each

one of you to describe the characteristics of

some other member of the society, but ma-
king allowance for the personal error, I

believe that the biologist shows the follow-

ing qualities:

1. Immense enthusiasm and intense con-

1 Four papers in a symposium before the Amer-
ican Society of Naturalists, Philadelpliia, De-

cember 31, 1914.
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centration in his work. He desires no

vacations except for bug-hunting and col-

lecting. His idea of a good time is to have

a day off for work with his microscope.

He is a biologist because the tendency

within him is too strong to be resisted. He
feels that he was born for one work only.

In a peculiar sense he has had the baptism

of science—he has "renounced the Devil

and all his works, the vain pomp and glory

of the world," and has devoted himself

with singleness of purpose to one particular

subject which seems to him the central

theme from which all others radiate.

But this very enthusiasm and concen-

tration has its dangers for it is liable to

destroy the sense of perspective and pro-

portion. President Lowell has several

times referred to a university course,

whether real or mythological he does not

say, on the "Antennae of the Paleozoic

Cockroach"—a highly specialized course,

it must be admitted, and yet probably no

more so than many others to be found in

our universities. Our opinions regarding

the value of any subject are greatly influ-

enced by our knowledge or ignorance of

that subject. There are persons who laugh

at all foreigners; they think "they are so

funny." There can be no doubt that spe-

cialization on any subject which is out of

the ordinary seems funny to those who
think only conventional thoughts. A great

biologist was once at a public reception

where he looked and doubtless felt much
out of place. A society woman tried to

engage him in small talk, but he replied,

"Madam, the Maryland oyster is being

exterminated." The original "Professor

Mooner" of the comic papers was probably

an old-fashioned naturalist. Intense devo-

tion to work is a fine thing and has cultural

value if properly balanced by a true sense

of proportion, but the effect is otherwise if

this concentration blots out for one the

rest of the universe.

The evil effects of over-specialization are

shown in many ways among biologists—not

only in the lack of ability to understand or

appreciate many other lines of work, but
also by the very prevalent notion that the

biologist who engages in economic work or

who devotes himself to public service has

somehow lost caste, and also by the con-

trasting opinion held by some "practical"

biologists that
'

' academic biology should be

classed with embroidery. '

' There are many
good biologists in economic work, but there

are relatively few in public life, and it is a

pity that it is so, for on many biological

problems of the highest interest to society

the biologist could speak with an authority

at least as great as that of the sociologists,

who are frequently more sure of our results

than we are ourselves, an authority greater

than that of the propagandists who in-

vent their own biology. On the other hand;

there are a few great leaders in biology

who have become teachers and interpreters

to the plain people, men who like Huxley,

Galton, Metchnikoff and Forel have dared

to apply the teachings of biology to social

problems, and there are more biologists

who would do this if they were not re-

strained by the fear of losing caste among
extreme specialists.

But, after all, concentration and narrow-

ness are by no means characteristic of biol-

ogists and are probably to be ascribed to

the weakness of human nature rather than

to the influences of biology.

2. A second quality which is more truly

distinctive of the biologist is to be found in

his powers of observation and imagination.

Other sciences also train both of these

faculties, but in a peculiar sense the liviag

world is an eternal challenge and stimulus

to the powers of observation and construc-

tive imagination.

No one can have failed to notice the great

interest which all persons show in living

objects. Men, women and children will
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watch witliout weariness tlie movements of

living things when they could not be in-

duced to study the pictures of them in a

book. Even many of the higher animals

show great interest in and curiosity about

moving objects which would remain un-

noticed if perfectly still. Is not the

source of this universal interest in living

things to be found in the fact that we recog-

nize in them fellow creatures with feelings

akin to our own? Is not the great craze

for moving pictures due to the fact that the

movements make the pictures live?

Instinctively we recognize the kinship of

all living things ; instinctively we attribute

to them the joy and sorrow, the fear and

courage, the love and hate which we also

experience; instinctively our curiosity is

aroused and our observation and imagina-

tion are stimulated. And when we are

older grown and have learned more about

the "mechanism of life" do we not find

that our curiosity, admiration and wonder

are increased rather than diminished?

Does not the great mystery of life appeal

to the biologist even more than to others?

I am sure that I represent the experience

of every biologist when I say that the living

world is a powerful and unfailing stimulus

to the faculties of observation and imagina-

tion.

3. Biology occupies a unique place

among all the sciences in its cultivation of

esthetic appreciation and broad sympathies.

It was for this reason that the late Pro-

fessor Blackie said that he would have all

young persons taught music and natural

history. The naturalist is an artist in

spirit if not in technique. It is sometimes

a question how to classify the great artist-

naturalists of the past such as Leonardo,

Chamisso, Goethe and Audubon, and even

if in these days of greater specialization

the technique of art and of science are

rarely combined in the same person the

spirit of the two is combined in every

naturalist worthy of the name and not

infrequently strives to express itself in the

figures and plates with which he adorns his

scientific papers.

The biologist is thrilled by the beauty,

the fitness, the mystery of organisms, and
no scientific explanations of this beauty,

fitness and mystery can destroy the esthetic

appreciation which they cultivate. In the

anatomical study of dead bodies there is

less of this esthetic sense than in the study

of living, moving, sentient beings, and yet

was it not Johannes Miiller who said
'

' The
anatomist should have the eye of an angel,

the hand of an artist and the stomach of a

pig"?

With this esthetic appreciation of nature

there is mixed a broad sympathy with all

living things. We can appreciate the feel-

ings of that student who said that before he

studied biology he used to try to crush the

earthworms on the walks, but now that he

had learned something about their marvel-

lous structures and habits he carefully

avoided stepping on them. Every ornithol-

ogist can appreciate the feeling of St.

Francis of Assisi who called the birds his

brothers. In this building which is a monu-

ment to his ability and energy I can not

forget the naturalist Montgomery, who re-

membered to his dying day '

' the thriU with

which he first heard the song of the blue

bird" and who rejoiced that he was a part

of immortal nature.

The biologist has his eyes open to the

beauties, the joys, the sufferings of living

things. What an outrage it is that he is so

often pictured as a cruel and bloody mon-

ster ! His sympathies extend not merely to

his humbler brothers, but his human sym-

pathies are broadened and deepened. The

real naturalist can not look upon the Ger-

mans or Russians or French or English as

monsters. He recognizes his kinship not
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merely in body, but also in spirit to all of

tbem, and he is able to understand and

appreciate and in a measure to sympathize

with all men. Hate and distrust are born

of ignorance; knowledge brings sympathy.

"To know all is to pardon all." Only a

broader knowledge of and sympathy with

our fellow men can end class and race

antagonisms and guarantee a lasting peace.

The study of biology, in broadening the

sympathies of men and in cultivating es-

thetic appreciation, occupies a unique place

among all the sciences.

These elements of personal culture are

not absolutely distinctive of the biologist.

Some persons wander into biology whose

inherited tendencies are too strong to be

overcome by its discipline; some good men
in other fields are biologists gone astray;

but in general these qualities are charac-

teristic of the biologist.

n. CONTRIBUTIONS OF BIOLOGY TO CIVILIZATION

1. First among all the contributions of

science to civilization stands the emanci-

pation of man from various forms of bond-

age. Science has to a large extent freed

civilized man from slavery to environment

;

it has well-nigh annihilated time and space,

it has levied tribute upon practically the

whole earth to supply his wants, it has

taught him how to utilize the great re-

sources of nature and to a large extent it

has given into his hands the control of his

destiny on this planet.

In this conquest of nature all sciences

have been represented and it is difficult to

apportion exactly the credit due to each.

This is well illustrated by the various claims

which are being made at present as to who
built the Panama Canal. It is claimed by

Colonel Koosevelt, by the army and navy,

by the engineers, by the doctors and sani-

tarians, and one ought not to forget the

workmen from the United States and the

Jamaica negroes, though they are saying

little about it. That biologists can put in

a strong claim can not be doubted when we
reflect upon the former French attempt to

build the canal and the ravages of malaria

and yellow fever which helped to defeat

that enterprise. I suggest as a topic for a

general debate at the meetings of the

American Association for the Advance-

ment of Science at the Panama-Pacific

Exposition next summer this question,

"Who built the Panama Canal?" I am
sure that biology will be able to show that

it is entitled to a large share of the credit.

The contributions of biology to civiliza-

tion are not generally regarded as equal to

those of physics, chemistry or engineering,

and yet they are many and great and are

constantly increasing in importance. In-

deed, the debt of civilization to biology is

absolutely incalculable, as may be appre-

ciated when one mentions merely the names

of some of the biological sciences, as for

example, agriculture, animal breeding, bac-

teriology, experimental medicine, pathol-

ogy, parasitology, physiology, sanitation.

All of the great advances in these fields in

recent years are the results of the study of

living things, whether that study was done

in a biological laboratory or not, and they

are therefore the contributions of biology

to culture. Indeed, the very continuance

of civilization depends upon biology; there

were civilizations of the past which went

down under the onslaughts of pestilence

and famine, as well as of war, and if our

civilization is to advance it must rely upon

biology to teach improved methods of ward-

ing off disease, of increasing and conserving

the food supply and of improving the

human breed.

2. But the highest service of science to

culture has been in the emancipation of the

mind, in freeing men from the bondage of

superstition and ignorance, in helping man
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to know himself. The message of science to

mankind has ever been the message of

intellectual enlightenment and liberty,

"Ye shall know the truth and the truth

shall make you free."

The greatest contribution of biology to

intellectual emancipation has been the doc-

trine of evolution, that great theory which

has revolutionized all our thinking regard-

ing man and nature. And evolution is the

distinctive contribution of biology to civil-

ization, for it was in the living world and

especially in the human realm that the

doctrine of evolution came as the great

emancipator from superstition and igno-

rance. The greatest theme of evolution is

not the origin of species, nor even the origin

of living things, but rather the oneness of

all life. This is indeed the greatest prin-

ciple of biology, namely, that through all

the endless diversity of the living world

there runs this fundamental similarity and
unity. We also are living things and aU
that concerns other forms of life is of

direct interest to us. In the lower organ-

isms we see ourselves in simpler and more
primitive form ; we see man from the stand-

point of the whole living world, as superior

beings in another planet might look upon us,

and as a result we have ceased to a large

extent to regard the universe as existing

merely for us. In this intellectual revolu-

tion we have ceased to occupy a position

of solitary grandeur in a little human uni-

verse; we have not grown less, but nature

has become so much greater that man's

relative position in nature has changed.

Contrast the old view of creation, that

the universe was made in six literal days,

with the revelations of science as to the

immensity and eternity of natural proc-

esses. Contrast the old view that all organ-

isms arose suddenly by divine fiat with the

view that animals and plants and the world

Itself are the result of an immensely long

process of evolution. Contrast the old

anthropocentric view of nature and of

man with the new bioeentrie view which
evolution has revealed; the old notion that

man was absolutely distinct from aU other

creatures with the new conception of the

oneness of life. As Darwin so beautifully

says.

There is grandeur in this view of life with its

several powers having been breathed by the Cre-

ator into a few forms or into one, and that whilst

this planet has gone cycling on according to the

first law of gravity from so simple a beginning

endless forms most beautiful and most wonderful

have been and are being evolved.

Biology has changed our whole point of

view as to nature and man and has thus

contributed more than any other science to

the intellectual emancipation of mankind.

Edwin G. Conkun
Princeton University

THE VALUE OF SCIENTIFIC GENEALOGY
From out of the middle ages when learn-

ing was treasured by encloistered scholastics

has come the tradition that science is neces-

sarily esoteric; and that pure science has

little or nothing to do with human affairs

;

and thus is to be contrasted sharply with

the humanities. During the past half cen-

tury anthropology, social as weU as phys-

ical psychology and psychiatry, and medi-

cine have developed into well-recognized

sciences proceeding by methods as objective

and experimental as physics or chemistry

and contributing to our knowledge of the

field lying between the sciences of biology

and chemistry; and of behavior and mor-

phology. To-day the man of science is quite

willing not only to apply to the human
species the laws that have been determined

by the study of other organisms, but he is

recognizing that man himself is as good

material to use in getting at scientific prin-

ciples as any other species; and that in

certain subjects man affords the best mate-
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rial for scientific investigation, and that

the investigation of man gives a peculiar

zest to research because the results are so

obviously applicable to our human life. No
doubt these considerations are responsible

for the fact that to-day we are enquiring

into the value of scientific genealogy.

Although the copy-book states that man
is an animal, it appears that, until recently,

zoologists considered that man is an an-

thropos and they had nothing to do with

him. And so long as the work of the biol-

ogist was the description of species, or the

study of structure this attitude had a cer-

tain justification. But a new era has

arisen ; an era in which for certain studies

the old classifications of botany, zoology

and anthropology are being disregarded.

These studies may be grouped under the

head of general biology. This field includes

such matters as general cytology (embrac-

ing maturation and fertilization), general

embryology (including physiology and

chemistry of development), genetics, and

general physiology (including irritability).

And we find that the phenomena of these

sciences are the same for all organisms and

that all may be used to contribute data to

these sciences. And now any biologist feels

at liberty to use any material, from any

"kingdom," for his studies.

Not only in this matter, but in another,

a great change has entered the spirit of

our dreams. Formerly the zoologist, still

cherishing in manhood the childish delight

of collecting animals and studying with

uninhibited enthusiasm the details of their

structure, found it difficult to answer the

question that his fellow human beings put

to him, "What are your studies good for?"

was able to show few points of contact be-

tween zoology and human affairs (except

the fisheries and some parasites) and so

assumed the lofty attitude of esotericism.

But now the biologist is dealing with facts

whose bearings are appreciated by any
fairly well educated layman. "Workers in

any one of the fields of general biology are

apt to be importuned by publishers; and
there are men, though few in number, who
live in luxury by writing books and giving

popular lectures on biological topics! We
have hardly to urge the importance of biol-

ogy to humanity.

In no field of biology is there a greater

popular recognition of the importance of

biological research than in that of genetics.

The reality and the bearing of the new
science have gained a general recognition;

the realization of the limitations of the

methods of amelioration and of training

and of hygiene have paved the way for

such recognition; and to-day people are

coming to look at man as the biologist does,

namely, as an animal, comprising hundreds

of elementary species, whose potentialities

for physical, intellectual and moral devel-

opment differ tremendously.

If there were anywhere a community

that was wholly isolated, whose progenitors

were exactly or very closely alike and

which was highly inbred, then all the mem-
bers of that hypothetical community would

belong to the same species and it would

follow that the facts of genetics would have

little importance for such a community,

and there would be little need in such a

community for a scientific genealogy. But,

as a matter of fact, the human race is

practising what is, perhaps, the biggest

experiment in hybridization that the

world has ever seen. And this vast experi-

ment is pregnant with possibilities for good

or evil so great that they can not be cal-

culated. Any practical breeder who was

carrying on such an enormous system of

cross breeding and attempted to keep the

details in his head would be recognized as

guilty of a colossal folly; and no scientific

breeder would, of course, be capable of such
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a thing. And yet this precious human kind

of ours, whose progress is so fateful to the

world, goes its blind way, like any jelly-

fish, mates almost at random and then,

after two or three generations, has lost all

knowledge of the matings that have gone

before. Of course, the race has got along,

somehow, just as the lower animals get

along; although we have been burdened

with an intelligence sufficient to lead us to

interfere with the operation of pure instinct

but not sufficient always to interfere wisely.

There are those who urge that the matter

of marriage selection should be left to in-

stinct; forgetting that in adult man (with

his enormous development of the inhibi-

tions) instinct has been so repressed as to

have become a very unsafe guide. There

are those who adhere to the obviously false

doctrine that men are born equal and

therefore it really doesn't matter who
marries whom. It is, however, easy to show
that it does matter tremendously. Also I

think it quite within the range of possibil-

ities that it wiU become incorporated into

the mores that persons who are .thinking

of marrying should learn something about

the genealogical history of the proposed

parents of their children. And, again, it

is highly probable that, after we have

learned the method of inheritance of racial

traits and can state the consequences (cer-

tain or probable) of particular matings,

that such precise knowledge will influence

human conduct even as a knowledge of the

causes of yellow fever has influenced human
conduct and has led to a vast reduction in

the morbidity from that disease. When our

knowledge of the inheritance of racial char-

acteristics becomes fairly complete and

widely diffused it can not be doubted that

such knowledge will influence many selec-

tions of mates.

The fact that the nature of the mating

does influence the progeny is well brought

out by the study of half fraternities, both

those in which the father and those in which

the mother is the common parent. The
economic and other environmental condi-

tions are as similar as possible; the differ-

ence in the progeny is therefore the more

readily ascribed to the difference in blood.

I have collected many of these cases of

double matings ; and one of them may serve

us now as an illustration.

A man whom we may call John WoUey,
born 1668, son of a merchant and his wife

(sister of the first rector of Yale College),

graduated from Harvard College, entered

the ministry and finally settled in a church

in southeastern Connecticut. He had no

brother who survived infancy, but three

sisters who married well. This John mar-
ried twice. His first marriage was to ai

widow, Martha nee Silver. About the-

Silvers of that day I can learn little; they

were apparently quiet, steady folk who took

no very active part in the affairs of the com-
munity. Martha is described in the town
minutes as "that eminently pious and very
virtuous matron. '

' This couple had 7 chil-

dren of whom one died at 9 years, leaving

6—4 girls and 2 boys—to grow up. Of the

younger son we know only that he was
born, married and died, having held the

office of deacon. The other brother, at his

father's death, removed to a farm five miles

back from the village which his father had
received as a testimony of regard from the

town. In his wiU the father asked the son

to improve the farm (about 500 acres) thus

left him. The son lived on the farm, mar-

ried a woman of no outstanding name, with

23 others founded a church near by, and
died at the age of 44 years, leaving 14 chil-

dren, of whom the eldest was not yet 19.

Of these 14 children, 9 were sons and ap-

parently none died in infancy but of all

the nine sons there is nothing of importance

to note of any except birth, marriage and
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death, and except that one son was a lieu-

tenant in the Revolutionary war and died

in battle. The eldest of these 9 sons had 2

daughters and 2 sons. All died in early-

life, except one son who cultivated the

farm, built houses with his own hand, mar-

ried into a good family and had two sons,

born 1789 and 1787, who survived early

youth and both of whom became quiet,

steady farmers, noted for their common
sense and contentment.

The Rev. WoUey, born 1668, of Con-

necticut, married a second time; this time

to a daughter of John Morris, of one of the

leading families of New York and New
Jersey of colonial times—great landholders

from which Morrisania, now in the Bronx
Borough, New York City, and Morris

Ckiunty, New Jersey, are named, and from

iithis union there were two sons. The elder

lof them was Benjamin Wolley, graduated

"Yale College, 1732, and married a daughter

of Jonathan Edwards's sister. He held the

highest position the town had to offer, rep-

resented the town in the state legislature

through 25 sessions and was for a time

clerk of the house; was state senator for

8 years, and was judge of probate and

county judge to his death. During the

Revolution he helped organize the army;

was one of the committee of safety for the

state and was always consulted by Gov-

ernor Trumbull and General Washington

as one of the wisest counselors in one of

our most trying days. During a session of

the legislature occurred the "Dark Day"
of 1780 ; when it was proposed to adjourn

the legislature on account of the impending

judgment day, he opposed the motion on

the ground that its duty lay in proceeding

and asked to have candles brought in.

This Benjamin had a brother Thomas who

graduated from Yale College, entered the

ministry, took part in the
'

' Great Awaken-

ing" of Whitfield, showed signs of extraor-

dinary elation, set out on a tour of evan-

gelization, once addressed an audience for

24 hours and then fell into a depressed

state. Again elated, he ran into great

extravagances, threw suspicion on ministers

who did not sympathize with his work,

called on the people to commit to the

flames jewelry, rings, their best clothing

and various books which were listed on his

index expurgatorious. He then returned to

a more normal state again, renounced his

former methods, and lived a quiet life dur-

ing the 12 years that he survived.

Benjamin Wolley and the niece of

Jonathan Edwards had a son, John, grad-

uated from Yale College, 1770, took an
influential position in the Revolution; was
in congress for 18 years, and held posi-

tions on the most important committees.

His only brother (Henry), graduated from

Yale, 1779, was in the commissary depart-

ment of the Revolution ; was in legislature,

court of common pleas, representative in

congress, was on the corporation of Yale

College and died in his 39th year. Later

descendants include leading merchants,

manufacturers and inventors.

Note the tremendous contrast between

these two sets of half brothers—^the quiet

farmer and the unknown brother of the

first mating; the statesman and unstable

but magnetic revivalist of the second. The

contrast of the product of these two half

fraternities is also striking and serves to

show the far-reaching consequences of

marriage selection.

Since the nature of the mating is of

such profound importance for progeny, a

knowledge of genealogical history is of the

greatest moment in connection with marri-

age selection. The presence of highly un-

desirable positive (dominant) racial traits

in the family of either one of a pair of

young people who are becoming interested

in one another should be known to both.
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If they marry and have children in the face

of the knowledge that at least half of their

children will have the same undesirable

trait, perhaps their poignant regrets or the

sad example wiU make it easier for some

couples in the next generation to mingle

some intelligence with their wooing.

In still another respect a knowledge of

racial traits may well be of advantage, and

that is in the training of a child. Vegetable

seedsmen usually send with their seeds

directions as to the specific culture of the

particular variety. Now, different children

have all the racial distinctness of different

kinds of cabbages or melons, and it is un-

warranted assumption that they aU have

the same capacities to be educated and that

there is a single course of education that

is best for them all. The time is coming,

we may trust, when a teacher shall begin a

class with something more from the regis-

trar's office than the names of his pupils,

when it will be recognized that the teacher

can train his pupils the more intelligently

and effectively the more he knows about

the racial qualities as depicted in the family

histories of the individuals he is to train.

So, too, in assisting a young person to

decide on a vocation it is now recognized as

useful to have an analysis of the traits of

the person, as far as they have been devel-

oped. But the wise adviser will want to go

farther and to study the family history of

the young man to see if it may not suggest

undeveloped potentialities and thus help

in a decision as to the kind of life work he

should undertake.

Admitting the value of a knowledge of

the presence and distribution of racial traits

in a family the question remains: "What

form should genealogy take in the future to

furnish the desired information? Since

families are merely collections of related

individuals, what is needed is, for as many
members of the family as possible, a record

which should comprise not only the usual

statements about birth and marriage and
also the biographical and social data so

commonly found, but, in addition, and
above all, physical and mental data includ-

ing build, proportions, pigmentation, qual-

ity of sense organs and other important

physical traits, also the mental equipment,

tastes for particular occupations, tempera-

ment and social reactions. Because of their

importance for advice as to the care of the

health, the facts of liability to disease, of

grave illnesses and of surgical operations

should be given and precise cause or causes

of death of those who have died. Those

individuals who are willing to give more
time to their record will find a detailed

analysis of the personality an absorbing

occupation. Guidance in such an analysis

may be obtained from the "Outline of a

Study of the Self" by Yerkes and LaRue,

also from a "Guide to the Analysis of the

Personality," by Drs. August Hoch and
George S. Amsden, printed in Bulletin No.

7 of the Eugenics Record Office. It takes

several hours to make such an analysis and
record ; but it has to be done only once in a

lifetime and perhaps we owe it to posterity

to leave behind us such a record. To en-

courage the making of such records the

Eugenics Record Office, at Cold Spring

Harbor, distributes free to applicants a

schedule which was based in the first in-

stance on Galton's "Record of Family

Faculties" and has undergone three revi-

sions. About 20,000 of these schedules have

been distributed to individuals, on request.

This fact indicates that there is a wide-

spread interest in this country in making

a record of family traits.

It is not sufficient, however, that records

be made. In order that such records should

be of the greatest service to humanity they

should be deposited in a central bureau

where they are to be kept as confidential
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records, but where they will be available in

the biological interests of the human race,

for both advice in marriage selection and

for studying the inheritance of traits.

Such a bureau actually exists in the Eu-

genics Record Office. The obvious necessity

of depositing the family history in a cen-

tral bureau, if it is to be available for eu-

genical purposes offers for many an in-

superable obstacle. They may enjoy re-

cording facts concerning themselves and

other members of their family but they

could not think of letting them out of their

possession. I can sympathize with this

feeling. One does not publish the details

of one's family history, because, as society is

at present constituted, certain of these facts

might, if known, interfere with one's stand-

ing or advancement in one's social world.

This is owing to the presence of scandal-

mongers and others of pathological and

antisocial instincts who like to hold it up
against one that he has certain limitations.

The fact that the records are held as con-

fidential ought really to meet this objection.

And we may hope that society is nearly

ready to take a saner view about one's per-

sonal responsibility for one's traits. I am
in no way responsible for my racial traits,

whether they are due to innate tendencies

in development or to peculiar conditions of

development, for over neither of these have

I, in last analysis, any control. And what

a strange spectacle does mankind exhibit,

each hiding from others, as far as he can,

his personal and family traits, like a lot of

little children around a Christmas tree, each

hiding from the others the gifts he has re-

ceived lest it appear that his are not as

good as another's. This attitude might be

regarded as merely childish and trivial

were it not that one's personal and family

traits do not belong to oneself, but, in so

far as one has, or hopes to have, children

and grandchildren, they belong to society.

For each one of us is a mosaic of racial

traits that have come from a union of vari-

ous germplasms in the past and some of

which will pass into the germplasms of fu-

ture generations, and organized society has

a right to know the racial qualities of its

human breeding stock, for organized soci-

ety is the only agency to which can be en-

trusted the guardianship of the quality of

the germplasm of the future. The scien-

tific genealogy of the future will afford

society that knowledge of the racial qual-

ities of its breeding stock. Thus the value

of scientific genealogy to humanity lies

above all in this that it will make it pos-

sible to utilize a knowledge of the racial

characters carried by the individual for the

advancement of the race.

Chas. B. Davenport
COLDSPEING HAKBOB, N. T.,

December 28, 1914

THE EUGENICS MOVEMENT AS A PUBLIC
SERVICE

It is coming to be a commonplace state-

ment that we have paid more attention to

the production of high-grade breeds of

sheep, cattle, swine, and so forth, than we
have to that of effective human beings, and

this statement gains popular strength as

we awaken one by one to the fact that man
is, after all, a member of the animal kingdom

and subject to its laws. The idea that soci-

ety should concern itself directly with the

improvement of human offspring emanated,

as you well know, from Francis Galton, and

the movement thus initiated has for some

time been known as the eugenics movement.

In clearing the ground by way of prepara-

tion for actual work, the eugenist has made
certain important discoveries. It appears

that in many of our civilized populations

to-day, the defective classes are increasing

more rapidly than any other constituent of

the community and that quite aside from

the enormous cost that their care entails
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upon the public at large, their very growth

threatens our civilization with future sub-

mergence, if not with annihilation. With
this condition confronting us, it behooves

us to make every effort to ward off possible

calamity, and it has, therefore, become a

common duty for us to acquaint ourselves

with the nature of the situation, to enquire

into such remedies as have been proposed,

and to support every measure, both private

and public, that gives reasonable promise

of staying and correcting an impending

€vil. In the time allotted to me, it .is my
intention to bring before you certain as-

pects of man's nature that seem to me of

first importance in establishing a sound

basis for passing upon such problems as I

have suggested. I shall attempt this from
the standpoint of a zoologist, not from

that of a eugenist, for the obvious reason

that I am not an expert in the field of

eugenics. If I fail in this effort you must

lay the blame at the door of the retiring

vice-president of Section F, who in his

kindly way has trapped me in a moment of

unwariness for this occasion.

Although we are awakening to the fact

that man after all is only one of the mil-

lions of animal species on the surface of

the globe, we are also well assured that he

is a species of very unusual character. The

particular traits in which he differs from

most other species are to be found in his

social habits. As a community builder, a

founder of civilizations, he is far in advance

of any other animal. One of the results of

his social activities in many communities

has been the development of institutions

for the preservation and care of his less

fortunate fellows. Thus asylums, retreats,

hospitals, and so forth, have been estab-

lished by private munificence or public

grants. More or less under the protection

of these institutions has grown up a body

of semidependents and defectives whose

increase it is that excites the apprehension

of the eugenists. That in the past such

individuals have always formed a part of

our race can not be doubted, but that they

ever showed a tendency to increase com-

parable with what seems to be occurring at

present is highly improbable. The occasion

of this increase is not, in my opinion,

merely the exigencies of modern civiliza-

tion; it is at least in part due to the im-

mense spread of humanitarian activities

which have characterized the last century

of our civilization.

That this increase of an undesirable stock

should afford an argument against such

humane activities is far from my meaning.

To my way of thinking this threatening

feature is indicative of a minor defect in

the workings of modern humanitarianism,

and its correction when discovered and ap-

plied will, I believe, put that movement on

a stronger footing than ever before.

Biologically considered, the situation is

described by a simple formula. Most of us

have given up the idea that natural selec-

tion is a factor of prime importance in

organic evolution. Its operations are not

detailed enough to yield with any complete-

ness the finished product as we know it in

nature, an organic species. But most of

us are also thoroughly convinced that selec-

tion is a real factor in the development of

animals. Its function seems to be that of

the elimination of the obviously unfit. As
we look about in nature we meet on every

side evidences of the ruthless destruction

of the strikingly ill-adapted. Among the

savage races, as among the lower animals,

the defective individual meets an early end.

It is only the humanitarianism of our higher

civilization that reaches out and protects in

a measure such members of our race.

Stated biologically then it may be said

that we as social beings have devised means

whereby the slight effectiveness of natural
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selection as seen among most organisms has

been measurably checked for certain groups

in the human species. Thus a class of indi-

viduals with undesirable traits so far as the

community as a whole is concerned are be-

ginning to make an alarming showing.

If the increase of defectives is due in

large part to a certain restriction of natural

selection, is the solution of this problem the

reinstatement of that process by a removal

of humane protection whereby the defec-

tive members of our communities would

suffer an early personal removal? Not at

all! In my opinion any step in the direc-

tion of a curtailment of social help to the

defective individual is a step backward.

No community can afford such a move.

We are at present well enough equipped

in our social provisions to extend to such

persons a reasonable measure of protection

and training whereby they can arrive at

the fullness of their slight powers. And such

a treatment of them is in my opinion the

only right social course. But if society pro-

tects them against the attacks of unkind

Nature, it is entirely within the rights of

society to see that their numbers shall not

increase. Such growth may well be the

very undoing of society itself.

The increase of such individuals is an

organic rather than a social matter; in

some cases the defective is the unquestion-

able product of a disease-laden environ-

ment, but in most instances he is the off-

spring of a defective stock and his present

condition is thus chiefly the result of inher-

itance. Natural selection would eradicate

such a class of defectives by the elimination

of the individual before he had reached the

reproductive period. But society can ac-

complish this end in a vastly more humane
way. It can surround the deficient indi-

vidual with a reasonable environment and

eliminate only his powers of reproduction.

Modern biology and surgery have prog-

ressed far enough to make it reasonably

certain that sterilization of both males and
females may be accomplished with so little

initial and subsequent disturbance to the

individual, excepting in so far as his repro-

ductive capacity is concerned, that no one

can object seriously to this method when
legally and humanely employed. Vasect-

omy in the male and salpingectomy in the

female are operations for the removal of

the outlet ducts of the reproductive glands

and thus by checking the escape of genital

products they very usually sterilize effec-

tually the individuals operated upon. They
are relatively simple surgical procedures.

Since they leave the reproductive glands

untouched, they do not involve the impor-

tant question of internal secretions, and,

as might be expected, they have practically

no effect on the personality of those sub-

jected to them. They are therefore in every

way suited to the purpose at hand. Legis-

lative action looking to their adoption has

already been taken in several communities,

but it is naturally slow in its accomplish-

ments, for its support requires behind it a

certain amount of public opinion that has

not yet had time to crystallize. What some

of us regard with impatience as over-delib-

erateness on the part of the public and

legislators is undoubtedly due to their

ignorance of the seriousness of the actual

situation and of the simplicity and effect-

iveness of the remedies proposed. This

part of the eugenics program in no sense

contemplates an interference with the lib-

erties of what may be called even a small

part of the community. It has only a most

limited application. The extent of this

application is well expressed by the

Whethams in their declaration that
'

' except

in the case of the feeble-minded, where

state interference is glaringly overdue,

probably in the case of hopeless habitual

criminals, and possibly in the case of
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sufferers from certain types of blindness

and deaf-mutism, there is no direction in

which, as yet, general interference would be

justified." What is sought in this move-

ment is that persons who are such radical

defectives through heredity as to be in the

nature of public wards should be rendered

sterile by as innocuous a means as possible,

for, as is well known, such half measures as

segregation and the like are too often in-

effective. Since society offers a reasonable

protection to such individuals, it is, in my
opinion, entirely justified in taking this

step against those who through irrespon-

sibility would inflict upon it additions to

its already too lengthy list of defective

members.

But the eugenist is not only concerned

with the problem of a humane elimination

of the unfit, he is also equally desirous of

perpetuating and increasing the most highly

gifted in the community. If the best

workers and the best thinkers in all lines

of modern human endeavor could repro-

duce their kind in the next generation to

the exclusion of the incompetent and the

vicious, civilization would make a stride in

less than the span of a single lifetime such

as it has never done before. The elimina-

tion of the strikingly defective members of

society, as I have already tried to show, is a

reasonable and a humane possibility. Is it

also reasonable to expect that the second

part of the eugenics program, namely, the

reproduction in future of only the best at

hand, is likewise biologically possible 1

We can approach this question best by
asking what constitutes high excellence in

any member of the community. Such a

member must have the physical qualifica-

tions for an ample life during which he

must contribute more or less continuously

to the welfare of society. He must be phys-

ically intact in that he can withstand the

wear and tear of daily exertion, and meet

successfully the strain of momentary
crises; and he must cultivate a range of

activities that yields products serviceable

and acceptable to his community. Modern
society has an ample supply of this type

of human being and it remains to ascertain

the source of his qualities and capacities

and the means by which they are handed on

to his offspring. The question resolves it-

self into one of the nature and amount of

human inheritance.

On this point the facts gathered from

animal breeding are most illuminating.

Without this source of information, it would

have been almost impossible to have formed

any adequate idea of the nature of human
inheritance. We know full well that the

animal breeder has steadily improved his

various stocks and that these improvements

have become permanent heritable properties

of the particular strains with which he has

dealt. We also know that the work of the

trained breeder is not a haphazard enter-

prise, but a well-directed effort in which the

constancy of the product can be counted on

with ever-increasing certainty. Once well

established, a breed will reproduce itself

under almost any circumstances with such

completeness and fidelity that we scarcely

think of the environment as in any way
involved and we ascribe the results without

further ado to inheritance. To get a Hol-

stein cow we invariably draw from Holstein

stock; we do not seek to create Holstein

surroundings; and experience entirely

justifies this procedure. To be sure, we

recognize important effects from the envi-

ronment. We all know that underfeeding

or overfeeding will have an immediate in-

fluence upon growth, but we never turn to

factors of this kind to change one stock

into another. Holsteins are one breed and

Guernseys are another, and their immediate

characteristics are matters of inheritance,

not of environment.
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With, this kind of information behind us,

and with the growing conviction that man
too is an animal, we naturally turn to the

problem of populating the world with the

feeling that if human reproduction were

subject to only a little of the kind of con-

trol that the expert breeder exerts over

his stock, the advance of the human species

in social efficiency might be incalculably

great.

But here I must invite your attention

again and more closely than before to what

constitutes an effective human being. Such

a member of society is not only a person

physically intact and capable of responding

to all the requirements of an enormously

complex environment, as the best of our

domestic breeds do, but he is one who has

gathered to himself an untold wealth of

experience far exceeding that of any other

animal. Moreover, he has not only within

himself this vast store of riches, but he long

ago devised an immensely complex system

of extraneous records in the form of spoken

and written languages by which experience

could be preserved, handed on to others,

and thus made available in a fashion wholly

unique. "With language came morals, the

arts, science, in short all those features that

make up civilization. Thus the older nat-

uralists were justified in a measure in re-

garding man as a species separate from all

the rest of creation, and even we must to-

day admit his very unusual character.

"When we call to mind this vast array of

activities so much more diverse, rich and

voluminous than that of any other species,

the problem of inheritance in man takes on

a very different aspect from that in other

organisms.

Although very little is known about the

transmission of the enormously complex

inheritance of human beings, there are in

this process two fairly well established fea-

tures. First, many qualities, some of which

are of a more physical nature like the color

of hair or eyes and others of a more func-

tional character like resistance to disease or

temperamental conditions, are known to be

inherited in man in precisely the same way
as the peculiarities of the lower animals

are, that is, through the germ. Other pos-

sessions, such as language with all its social

dependences, are handed on, not through

the germ, but by a process of learning, a

mode of inheritance which is only most

scantily represented among the lower forms.

These two types of inheritance, the one

characteristic of most organisms, the other

more peculiarly human, have gained espe-

cial attention in the last few years and have

been designated organic and social inher-

itance, respectively. That they represent

distinct and well-defined processes there

can be not the least doubt, but what pro-

portion of the total human inheritance is

included in each is a matter of much un-

certainty.

From the standpoint of genetics these

two types of inheritance are of funda-

mental importance. Organic inheritance

is the only kind that can be controlled

through the reproductive processes, and

its product when normal is the rich natural

soil in which civilization flourishes. Social

inheritance is the work of the educator,

using that term in the broadest sense, and

its product when normal is civilization it-

self. For success it depends first upon a

proper organic soil in which to root, and

next upon the cultivating influence of a

civilized environment. So far as the indi-

vidual is concerned social inheritance is

essentially a process of learning and our

whole educational system is devoted to its

operations. Since we receive our social

inheritance as an acquired character, to use

a biological term, and not through the germ,

we can be sure that it will never be con-

verted into an organically heritable aggre-
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gate. TJie most we can hope for is that

through the operation of organic inher-

itance, a nervous equipment can be evolved

that will enable us to accomplish formal

education more effectually and in a briefer

time than we do at present, but that the

store of facts representing the experience

of one individual will ever be transmitted

through the germ even in part to another

is inconceivable. The future child may re-

ceive through the germ increased facility

for learning languages, but the words of

any particular language can never reach it

by this route. They must come to it

through the ear or eye, as newly acquired

characters, a social inheritance.

With this distinction of organic and so-

cial heredity in mind how must we picture

the complete process of reproducing effec-

tive members of society. Not by purely

educative means which often waste them-

selves on attempts at the improvement of

an impossible stock, nor by the exclusive

control of reproductive processes which

seem to be able at most only to prepare the

individual to receive his social heritage,

but by a mutual operation of both lines of

endeavor. I am aware that there are those

who believe that all that society needs for

steady improvement is a right alteration

in the environment and that reproductive

irregularities will then adjust themselves

to the improved conditions, and I am also

aware that there are others who think that

the social control of human reproductive

activities will lead most quickly to social

efficiency and the environmental changes

are without permanent significance. The

latter view represents that of the animal

breeder pure and simple and would be cor-

rect for man were it not that he inherits

not only as the lower animals do, organ-

ically, but also socially. To distinguish in

the daily life of a given individual what is

organically inherited from what is social

in origin is very difficult. Has the reformed

drunkard become a useful member of soci-

ety because of the advice he took or by rea-

son of a natural power of resistance re-

ceived through the germ? No one can tell,

but many in this class assert that the ad-

vice, the social inheritance, saved them, and
no ultra-eugenist has been able thus far to

prove that such may no*, have been the case.

With examples of thia kind before us, it

seems almost impossible to determine

whether in human progress organic or so-

cial inheritance is the determining factor.

And perhaps such a question is in reality

futile. Both factors are surely at work in

the world and in the infinite succession of

events that go to mould a human being into

an effective social organism, now one, now
the other, probably predominates. Though
we are not in a position to give the exact

weight that should be ascribed to each of

these two factors, we can be sure that the

placing of all the weight on one to the ex-

clusion of the other is a mistake. Both

factors have shared in the production of

effective human beings, and so far as we can

see both are likely to continue to participate

in this operation.

To conclude, eugenics in the service of

society is, in my opinion, entirely justified

in demanding the sterilization by humane
methods of those defectives who are in the

nature of public wards, and this practise

may be extended as experience dictates.

Eugenics in its relation to propagating the

best in the community has a fundamental

position in that it is concerned through the

elimination of the extremely unfit with the

delivery of a reasonably sound stock for

cultivation, but it is only secondarily con-

nected with the final production of efficient

members of society whose real effectiveness

is often more a matter of social inheritance

than it is of organic inheritance.

Haevabd University ^- ^- Parker



348 SCIENCE [N. S. Vol. XLI. No. 1053

FSEPABEDNESS FOB PEACE

An intelligent and interesting presenta-

tion within a brief compass of the subject

assigned to me, "Modern Methods of

Studying the Mind," would require liter-

ary skill of such high order that with the

chairman's permission we shall undertake

the less ambitious task of considering a

few generalizations, not technical descrip-

tions of methods of studying the mind, of

the same character as those which John

Stuart Mill onee described as "the com-

mon wisdom of common life"; and then

try to determine whether the practical

application of some of this knowledge

would not to a certain degree remedy our

present national unpreparedness for peace

with honor.

By way of prologue let me remind you

that although at least 100,000 years sepa-

rate us from our Neanderthal ancestor, we

have only just begun to take an intelligent

interest in the mechanism of the human
mind. Philosophers of antiquity as well as

of the present have recorded their impres-

sions of an idealized humanity, but the

youngest of all the sciences is the study of

the activities of living individuals ; and the

recent birth of this interest partially ex-

plains the pessimism expressed by those

who have been rudely awakened by current

events to an appreciation of the relatively

slight progress made by civilization.

This year marks an important chapter

in history. To-day the world pays a tax in

blood on human ignorance. Protests are

made and Heaven is implored to avert the

logical consequences for our failure to obey

the command "know thyself." Little did

we appreciate how ignorant we are in re-

gard to the foundations of character, and
the factors that condition it. As our in-

telligence increases we shall gradually be-

come quite as much ashamed of our igno-

rance of human nature as we are now

shocked by the horrors of war. How do we
intend to face the present crisis? Indulge

in maudlin sentimentality, become more
bitterly denunciatory, shut our eyes to the

magnitude of the task and pray, or rise

and acquit ourselves like men?
The problems of peace are more difficult

to solve than are those of war. Intelligent

belligerency represents a lower plane of

mental activity than intelligent neutrality.

A declaration of war is an indication of the

present inadequacy of human intelligence

to solve great problems. Shall we succeed

or fail in our declared neutrality? In

what direction shall we turn for assistance ?

The tax upon the brain power of the nation

in preparing for peace will be greater than

in preparing for war.

Is it rational to suppose that the correct

answers to the great questions which now
force themselves upon our attention will be

given by diplomatist, statesman, social re-

former, historian or any person who at-

tempts to predict coming events merely by

analyzing impressionistic records of human
conduct? Should we not turn to those who

are attempting to secure a comprehensive

knowledge of the human brain, and its

mechanism as expressed in character and

conduct? "Declarations of war" and

"treaties of peace" are the products of

cerebral functions. As long as physicians

attacked the problems of physiology from

the historical point of view little progress

was made in explaining the functions of in-

dividual organs; and equally futile have

been the efforts of those who, ignoring the

study of living individuals, go back to his-

torical sources for their information and

offer "these records of the dead" as inter-

pretations of the synthesized activities of

all the organs of the human body objec-

tively represented in behavior or conduct.

Is there any reason why we should be

spared the ignominy of reaping that which
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we have sown? We still look at the prob-

lems of living from a narrow historical

point of view, describing its phenomena in

terms borrowed from post-mortem records.

The present tragedy of which we are spec-

tators may in a double sense be called an

historical drama, as it marks another one

of man's failures brought about in the ef-

fort to apply his meager knowledge of the

individual to regulate present politics by

past history. One of the beneficent results

of the application of modern biologic meth-

ods to the study of the mind has been the

development of a sense of optimism based

on the belief that the constantly growing

interest in the study of living organisms

is a foundation for the hope that human
activities, as the laws governing their or-

ganization are more clearly revealed to us,

may become subject to intelligent control.

Any rational attempt to become a nation

more successful in cultivating peaceful

arts than in developing a belligerent spirit

predicates more thorough preparation than

man has made to undertake the study and

control of the mental mechanisms which

give rise to obsessions, overvalued ideas,

anomalous emotional reactions, jingoism

and chauvinism. Never before has there

been a greater necessity than the present

one of extending our knowledge of the

laws governing the activities of the mind.

Temporary expedients for the preservation

of the world's peace may be suggested by
tribiinals, senates and parliaments, but hope

for the successful and peaceful solution of

problems of vital importance to humanity

depends primarily upon the success of

man's efforts to attain a comprehensive

knowledge of his own brain-power, and the

methods by which this may be generated

and controlled.

Among the signs of the times are evi-

dences of a sentimental desire for peace,

but on the other hand there are reasons for

doubting whether our brain power is suffi-

cient to attain and maintain conditions

that are unfavorable for war. The enu-

meration of some of our national charac-

teristics give rise to premonitions that in

this crisis we shall with commendable

promptitude and efficiency discharge our

duties to sufferers abroad ; and at the same

time show an extraordinary disregard for

the intelligent direction of many affairs at

home. As a people we undoubtedly work

best when under the strain of emotional ex-

citement, and this tendency justifies great

deliberateness in considering whether we

are equal to the task requiring limitless

stores of patience and an intelligence suffi-

ciently developed to bring about conditions,

esential for the preservation of peace. Im
the interests of humanity it is desirable to>

distinguish very clearly between the log-

ical thought-processes of intelligent, peace-

loving people, and the sentiments of those

who declaim against the horrors of war.

There are certain innate qualities of the

American mind which justify more than

an occasional jog to our memories in order

to recall the fact that intellectual judg-

ments are largely determined by the char-

acter of the underlying emotional reac-

tions; and yet without attempting to or-

ganize feeling or sentiment we compla-

cently direct attention to our traditional

capacity to look at the problems of life

from a very practical point of view, and

remain oblivious to the danger that exists

in the constant repression of the senti-

mental side of our natures until some crisis

increases the tension to such a degree that

equilibrium can only be restored by an ex-

plosion.

We shall not be guilty of carrying our

methods of introspection too far if we refer

to the serious handicap to the cultivation

of those qualities of mind which predis-

pose toward the peaceable solution of im-
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portant questions that is expressed in the

national disregard for the biologic impor-

tance of good mental habits. We seldom

stay at one task long enough to develop

the habits essential for efficient and thor-

ough work, and the same amateurishness

characterizes our efforts whether they be

in the field of diplomacy, road-building or

in organizing a university. If we actually

determine to lay substantial and rational

foundations for peace, and not erect a tem-

porary structure on the shifting sands of

sentiment we should look below the surface

for evidences of actual progress towards

the realization of these aims ; and find them

expressed in such an undertaking as the

endowment and organization of a great

institute for the study of the brain and ner-

vous system, in increased provisions made
for research along similar lines in our uni-

versities, and in the establishment of de-

partments of education with a view to

training teachers to recognize the biologic

needs of human beings; as well as in all

those rational efforts made to extend or to

put into practise our knowledge of the

mechanisms by means of which human in-

dividuals adjust their lives successfully to

the environment in which they live.

The folly of the mariner who goes to sea

without a compass is not greater than our

own in attempting to solve the problems

involving the destiny of our race without

any more definite knowledge than is yet

possessed of the functions of the brain and

nervous system. The optimistic views ex-

pressed by the eugenist in regard to the

intellectual progress of the human race

that will be brought about by selective

breeding will be more rapidly realized as

soon as we have collected sufficient data

concerning the functions of the nervous

system to determine what the desirable

mental mechanisms are ; as well as the na-

ture of the factors conditioning the trends

of the mental life. In reading history our

attention is chiefly focused upon the be-

havior of large numbers of human beings,

the crowd or mob, and we forget that the

activities of the masses can not be inter-

preted intelligently until the reactions of

the individual have been analyzed. His-

tory and anthropology can only become

vital subjects and potent factors in direct-

ing the streams of civilization when inter-

preted by a more complete knowledge than

we yet possess of the intricate mechanisms

of the human brain. It is unnecessary to

call attention to the fact that the accounts

of man's interest in the investigation of

hypothetical mental qualities are volumin-

ous, whereas, the records of actual study

of the minds of living persons are compara-

tively few and meager.

The progress made in the study of mental

phenomena has been along two general

lines. The different organs composing the

human machine and their relations to each

other have been made the subject of inves-

tigation, and in the second place by obser-

vation and by carefully gathering experi-

ence as to how the machine expresses its

activities as a unit in behavior and conduct,

a profitable and broad field of enquiry has

been opened up. So dominated are many
of us by the instinctive tendency to worship

at a special shrine or bow down before a

fetish that the absence of test-tube or

induction coil in studying the problems of

human conduct often leads to the supposi-

tion that the laws governing mental phe-

nomena are less easily recognized than those

conditioning the reactions taking place in

a beaker or registered on a kymograph

cylinder.

If we turn from trying to estimate the

conjectural benefits that might follow the

extension of knowledge of the brain to find

some practical application for the rela-

tively few facts already brought to light,
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we shall be surprised that even this limited

store of information has not been put to

some practical use. Even in scientific labo-

ratories by utilizing this information the

conditions under which research is carried

on could be greatly improved. Progress

would be more rapid if scientific men esti-

mated successful achievements not only by
counting the number of new facts dis-

covered by an investigator, but by meas-

uring the dynamics of human nature and

the character of the mental processes by

which investigators attained their results.

Occasionally the scientific atmosphere be-

comes so oppressive that we are justified in

taking precautions so that anomalous emo-

tional reactions, cynicism, moods of depres-

sion and exaltation, over-valued ideas, ob-

sessions, paranoid trends of thought and the

maniac's capacity for indulging in invec-

tive and controversy, as well as in depre-

ciating the achievement of other persons,

may be replaced by more desirable mental

mechanism.

The importance of the early formation

of desirable mental habits is a principle

reiterated so often that it makes many
moments unhappy ones during the copy-

book age, but the practical application of

the doctrine to increase our happiness and
efficiency in living is almost ignored by the

present educational system in America. A
system of education based upon the vital

principle that success in living should be

measured by the ease with which the hu-

man machine works, and not by the amount
of cargo stored in the hold, would be of

incalculable benefit to our race.

No more effective demonstration that

science is common sense at its best is needed

than the justification derived from the

modern methods of studying mental phe-

nomena of making habit-formation the chief

function of elementary teaching, and from

this procedure follows a natural and not

arbitrary division between school and uni-

versity; the former would then be recog-

nized as the place in which habit-mechan-

isms are carefully trained, and the latter a

field for trying out under supervision the

activities essential for independent think-

ing, and for offering encouragement to

competent persons to contribute to the ex-

tension of human knowledge.

If the citizens of this country are ani-

mated by a sincere desire to maintain a
condition of peace expressing the activities

of virile manhood and not the idle dreams
of those who are unable to protect them-
selves against aggression, a well-directed

effort should be made to assist those poten-

tially capable of intellectual leadership to

develop their mental faculties to the maxi-
mum of efficiency. Although leaders of

thought may now be classed as among the

actual necessities of life, the atmosphere of

the American university is distinctly favor-

able for the growth of dilettantism and
mediocrity. These institutions suddenly
find themselves called upon to do their

share in bringing about a readjustment of

civilization hampered by an organization

continually modified to meet either the

demands of alumni, who for purely senti-

mental reasons are disinclined to aid

actively in carrying out the proposed trans-

formation of college into university or the

increasing number of protestations coming

from the champions of a hysterical ath-

leticism. The measure of our intelligence

as well as capacity to control effusive senti-

mentalism may be readily gauged by the

methods we adopt in attempting to trans-

form the universities into centers from
which a spirit of intellectual leadership

may be disseminated.

One result of "the splendid isolation"

of our universities from each other has been

that a chain of fictitious values for both

ideas and ideals is established that empha-
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sizes to an excessive degree the importance

of a single institution and fails to bring

home to students the desirability of devel-

oping emotional reactions in connection

with permanent motives. At an impres-

sionable age the emotional life of college

students is sharply focused upon the inter-

ests of a single institution and the general

drift of the affective undercurrents is so

rigidly determined as to make it exceed-

ingly difficult for the individual later in

life to cultivate a just sense of discrimina-

tion. The dynamic power of constructive

imagination depends upon the organization

of an individual's activities, so that there

should be coordination of feeling, sentiment

and volitional response; and it is just this

principle upon which so much of the

effectiveness of our intellectual efforts de-

pends that is practically not represented in

the organization of our universities; and

the failure to make this provision often de-

prives this country of the fruits of the

highest forms of intellectual activity.

Mental habits once established, and mo-

tives called into play can not as a rule be

shifted later in life without seriously re-

stricting the intellectual horizon by the

forcible readjustment of the emotional

balance; an adaptation which is none the

less serious because the individual is not

aware of the process. As long as univer-

sities are controlled largely by their own

alumni and by boards of trustees repre-

senting the traditions, beliefs and paro-

chialisms of a single institution it is hardly

possible that these institutions will become

centers in which the type of personality

essential for creative effort in science, art,

or literature will receive a hearty welcome

or attain full citizenship. The influence of

the continental university is often unfor-

tunately restricted by racial prejudice and

national boundaries, but the American uni-

versity is pretty generally hemmed in by

the much narrower parochialism of its own
alumni.

May we not begin to let a little more
oxygen into the university atmosphere so

that the energy, enthusiasm and idealism of

American life which is already being put to a

world test may be wisely directed and not

repressed or stifled. Harvard's Back Bay
traditions, Yale's fixed belief in the value

of New Haven's ideals, Columbia's com-

placent metropolitanism, Princeton's faith

in imported culture, and Pennsylvania's

homing instincts all mark commendable

mental traits that have served a useful pur-

pose; and probably these qualities would

once again become active ferments if they

were transferred to new media.

The following plan if carried into execu-

tion would probably tend to bring about

conditions more favorable than those now
existing for the liberation of the energy

stored up within our universities, and which

is so often wasted without any effort made
to convert it into a creative force.

If each university tried the simple ex-

periment of appointing a small number of

consulting trustees, members of the faculty

of rival institutions, to meet once or twice

a year with the home-board they would

bring into the discussion of academic prob-

lems that sense of perspective and of values

which is now so feebly represented; and

definite progress would also be made in

preparing intelligently both to maintain

peace and deserve respect. This change

would be the equivalent of a public declara^

tion of intentions to the effect that the

universities were prepared to abandon

their local traditions and prejudices, to

substitute for particularism a sense of na-

tionalism or even a broad world-spirit, and

thus they would become more intimately

identified with the intellectual life and

spirit of our civilization ; and then in good

time, following the growth of these broader
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interests, more intelligent sympathy and

active support would be accorded to those

who are endeavoring to extend the bounds

of knowledge.

In the present world-crisis we are op-

pressed by the feeling that the old concep-

tions of truth have failed us, but our

despondency is lessened by the realization

of the progress which the efforts of inves-

tigators must bring when they are heartily

approved, sustained and strengthened by

universities fully awakened to the necessity

for intellectual leadership in the develop-

ment of the newer civilization.

Stewart Paton

JOKN MUIB

On the day before Christmas John Muir,

geologist, explorer, naturalist, author, joined

the great majority. Though seventy-six years

old there had been no apparent decay of his

remarkable faculties. Nor was there any

painful waiting for the end. Death found

him almost in the midst of his literary activ-

ities, which he had laid aside for a brief inter-

val in order that he might spend the Christ-

mas holidays with one of his daughters in

southern California. On the 2Yth of Decem-

ber a large concourse of friends gathered from
near and far at his home near Martinez, Cali-

fornia, to hear the last rites spoken over his

remains. He was buried, beside his wife, under

trees planted by his own hand, in the beautiful

family burial-ground among the Alhambra
hills.

John Muir was born at Dunbar, Scotland,

April 21, 1838. He was the third in a family

of seven children. His early education was

received at the grammar school in Dunbar.

When he was eleven years old his father

emigrated with his family to the United States.

They settled on a farm near Portage, Wis-

consin. There he indulged to the full his fond-

ness for the life of the wilderness. His book

entitled " The Story of My Boyhood and

Youth " gives a pleasing picture of this pe-

riod of his life. He also developed an extraor-

dinary aptness for mechanical inventions of

various kinds. Some of these are described

in the same volume. In due time he went to

the University of Wisconsin. His university

career is best described in his own words

:

"Although I was four years at the university,"

he wrote two years ago, "I did not take the

regular course of studies, but instead picked

out what I thought would be most useful to

me, particularly chemistry, which opened a

new world, and mathematics and physics, a

little Greek and Latin, botany and geology.

I was far from satisfied with what I had
learned, and should have stayed longer. Any-
how I wandered away on a glorious botanical

and geological excursion, which has lasted

nearly fifty years and is not yet completed,

always happy and free, poor and rich, without

thought of diploma or of making a name,
urged on and on through endless inspiring,

Godful beauty."

It was in the early sixties that Muir started

off on those wanderings that finally brought

him to California. In the early seventies his

first brief communications on Tosemite and
the Sierra Nevada began to appear in San
Francisco and eastern papers. Soon his ar-

ticles began to be published in the Overland

Monthly, Harper's, Scrihner's, the Century,

and the Atlantic. A Reference List to the

published writings of John Muir, prepared

by Professor Cornelius B. Bradley in 1897,

contains the dates and titles of nearly one hun-

dred and fifty such articles and communica-
tions. At that time he had published only one

book, " The Mountains of California," which

appeared in 1894. But in "Picturesque Cali-

fornia," edited by him in 1888, he had con-

tributed articles on " Peaks and Glaciers of the

Sierra," " The Passes of the High Sierra,"

"Tosemite Valley," "Mt. Shasta," "Wash-
ington and Puget Sound," and " The Basin of

the Columbia Eiver." In the Proceedings of

the American Association for the Advance-

ment of Science he was represented by papers

on " The Formation of Mountains in the

Sierra " (Vol. XXIII.), and " The Post-glacial

History of the Sequoia Oigantea" (Vol.

XXV.).
It seems remarkable now that a man of such
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outstanding ability as a naturalist and a

writer should not have published his first book

until he was in the fifties. But Muir found

himself very gradually. He spent long pe-

riods in exploring and living among the moun-
tains of the Sierra Nevada. On these trips he

endured many hardships and fared very fru-

gally. He made copious notes of all his ob-

servations and accompanied them with sur-

prisingly exact and often beautiful drawings.

His studies were chiefly of a geological, botan-

ical and physiographical nature. The extent

and effects of glaciation in the Sierra Nevada

received his particular attention, and he was

first among geologists to work toward con-

clusions, on this subject, which in more ampli-

fied form now hold the field.

John Muir was an inveterate traveler. Dur-

ing his earlier years he went on foot through

parts of the southern states and Canada. In

1876 he had become a member of the U. S.

Coast and Geodetic Survey and visited Alaska,

where he made many canoe trips and explora-

tions. The great Muir Glacier, which he dis-

covered, bears his name. In 1878 he visited

the Arctic regions on the U. S. Oorwin in

search of the De Long expedition, and in 1899

became a member of the Harriman expedition

to Alaska. In 1903-4 he visited Eussia,

Siberia, Manchuria, India, Australia and New
Zealand. In 1911 he made a trip up the

Amazon in South Am erica, and he went to

Africa in 1912. All these travels were under-

taken for purposes of study primarily, and

served to enrich still further his large stores

of knowledge.

The publication of his book on The Mouiv-

tains of California made him known to the

world as a writer of exceptional power. His

vivid, easy, poetical style was wrought out

slowly and with great care. He refused to be

hurried in his work, and rewrote his chapters

a dozen times if he thought he could improve

them in point of expression. His second

book, " Our National Parks," shows his liter-

ary style at its best. It appeared in 1901 and

reflects his eager activity in the interest of

forest preservation and the establishment of

national parks and reservations. This was

followed by " Stickeen, the Story of a Dog,"

1909; "My First Summer in the Sierra,"

1911; " The Tosemite," 1912; and " The Story

of My Boyhood and Youth," in 1913. A book

on his Alaskan explorations was practically

completed at the time of his death.

A number of high academic honors came to

Mr. Muir in his later years. Harvard Uni-

versity bestowed upon him an honorary M.A.

in 1896 ; the University of Wisconsin an LL.D.

in 1897; Tale University a Litt.D. in 1911;

and the University of California an LL.D. ia

1913. He was one of the founders of the

Sierra Club, in 1892, and its president for

twenty-two years. The outings for which this

organization has become famous were due to

his initiative. At the time of his death he

was president, also, of the Society for the

Preservation of National Parks, and vice-

president of the California Associated Soci-

eties for the Conservation of Wild Life. It

should be noted, too, that he was a member of

the Pacific Coast Committee of the American

Association for the Advancement of Science,

charged with the task of preparing for the

San Francisco meeting in 1915.

In the death of John Muir the world has

lost one of the most remarkable men of our

time. To the last he preserved the eager in-

terest of a child in all the phenomena of

nature. His unaffected simplicity and modesty

remained unchanged, though fame literally

wore a path to his door. He knew how to

translate his enthusiasms into human benefits,

for no American citizen did more for the

establishment of national parks, and the con-

servation of the great forests of the west. In

the concluding chapter of his book, " Our
National Parks," his sentences are aflame with

the passion of a Hebrew prophet who sees the

vision of the coming age and its needs. It

may be that the present generation is able to

appraise justly the services of John Muir as a

naturalist and explorer. John Muir the seer,

the vpriter, the father and guardian of To-

semite, awaits the appraisal of a later and

greater day.

William Feedeeio BadS
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SCIENTIFIC NOTES AND NEWS
Charles Edwin Bessey, head of the depart-

ment of botany and head dean of the Univer-

sity of Nebraska, distinguished as a leader in

botanical research and education, past presi-

dent of the American Association for the Ad-

vancement of Science, died on February 25,

in his seventieth year.

Arthur von Auers, the eminent German
astronomer, has died at the age of seventy-six

years.

Director W. A. Campbell, of the Lick Ob-

servatory, president of the American Associa-

tion for the Advancement of Science, has been

elected a foreign member of the Swedish

Eoyal Academy of Sciences, Stockholm.

The William H. Nichols medal is to be

conferred on March 5 on Dr. Irving Langmuir,

of the research laboratory of the General

Electric Company, at the meeting of the New
York Section of the American Chemical So-

ciety. Dr. Langmuir will make an address on
" Chemical Research at Low Pressures."

On the occasion of the inauguration of Dr.

E. B. von Klein Smid as president of the

University of Arizona, the degree of doctor of

laws was conferred on Dr. D. T. MacDougal,

director of the department of botanical re-

search of the Carnegie Institution, and on Dr.

J. W. Eewkes, of the Bureau of American

Ethnology.

Dr. John C. Mereiam, professor of paleon-

tology in the University of California, has

been appointed to be chairman of a sub-com-

mittee on research work on the Pacific coast

established by the committee of one hundred

on scientific research of the American Associ-

ation for the Advancement of Science.

Dr. W. H. Hadow, principal of Armstrong

College, Newcastle-upon-Tyne, and Sir Henry
J. Oram, engineer-in-chief of the British fleet,

have been elected members of the Athenaeum

Club, for distinguished eminence in science

and public service.

Dr. Adelaide Brown, of San Erancisco, has

been appointed a member of the California

State Board of Health, to succeed Dr. O.

Stansbury.

Dr. Lewellys F. Barker, professor of medi-

cine at Johns Hopkins University, Baltimore,

was the guest of honor at the thirty-third an-

nual banquet of the McGill Medical Society,

Montreal.

Dr. H. p. Aemsby, director of the Institute

of Animal Nutrition of the Pennsylvania Col-

lege and Station, has been relieved of all

undergraduate instruction and will devote his

entire time to research in animal nutrition

and to advanced graduate instruction.

The board of trustees of Stanford Univer-

sity has elected to its membership Dr. Ralph

Arnold, of Los Angeles, a graduate of the

university, and has reelected Mr. William

Babeock, a capitalist of San Francisco, and

Mr. Charles P. Eells, a lawyer of San Fran-

cisco, whose terms recently expired. Dr.

Arnold is the second alumnus on the board at

the present time, the other being Mr. Herbert

C. Hoover, who is now serving as chairman of

the Belgian Relief Commission in London.

Dr. Arnold graduated from the department of

geology at Stanford in 1899, received his A.M.

there in 1900, and his Ph.D. in 1902. For a

number of years he was engaged in scientific

work for the government, being for a time

paleontologist of the Geological Survey and

later in charge of the survey's oil investiga-

tions in California. For the last haK dozen

years Dr. Arnold has been engaged in private

practise in the oil fields of the United States,

Mexico and South Am erica. He has recently

been withdrawing from technical work to a

considerable degree in order to devote himself

more fully to research work in the field of

paleontology.

Me. a. F. Meyer, associate professor of

hydraulics in the University of Minnesota,

visited Toronto in February to confer with

Mr. Arthur V. White and appear before the

international joint commission in connection

with the Lake of the Woods investigation.

Mr. Meyer is serving this commission as con-

sulting engineer.

Mr. John Blackstock Hawley (Minne-

sota, '87), consulting engiaeer of Forth Worth,

Texas, has been elected president of the Texas
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Association of tlie Members of the American

Society of Civil Engineers. At the recent

annual meeting of the society Mr. Hawley

was elected director.

Dr. T. C. Chamberlin, head of the depart-

ment of geology in the University of Chicago,

and formerly president of the University of

Wisconsin, gave a series of lectures in the

department of geology of the University of

Wisconsin from February 15 to 19, in which

he reviewed the Chamberlin-Moulton planetes-

imal hypothesis of the formation of the solar

system, with reference especially to recent

work in correlating terrestrial phenomena in

the light of this theory. On February 18, Dr.

Chamberlin gave a public lecture under the

auspices of the Science Club of the University

of Wisconsin on " Early Stages of the Earth's

History."

Dr. Francis H. Herrick, professor of biol-

ogy in Western Eeserve University, addressed

by invitation the legislature of the state of

Maine, on February 25, on the subject of

" The Preservation and Propagation of the

Lobster."

Dr. Graham Lusk, professor of physiology

in the Cornell Medical School, recently de-

livered before the Washington University

Medical School two lectures entitled " The

Basis of Animal Calorimetry " and " Metabol-

ism in Diabetes."

Sir Charles Augustus Hartley, the distin-

guished British engineer, died on February 22,

at the age of ninety years. Sir Charles devoted

most of his career to hydraulic engineering

and the improvement of estuaries and harbors

for the purposes of navigation. In 18Y5 he

was one of the committee appointed by the

authority of Congress to report on the im-

provement of the Mississippi. In 1884 the

British government nominated him a member
of the international technical commission for

widening the Suez Canal. He was a member
of the congress that sat at Paris to decide on

the best route for a ship canal across the

Isthmus of Panama. He was engineer-in-chief

and consulting engineer to the European com-

mission of the Danube from 1856 to 1907.

As was noted in Science several months agO'

the California Fish and Game Commission is-

attempting to build up public sentiment as-

the most efficient means of conserving game.
In pursuance of this policy the commission has
begun the publication of a quarterly, Cali-

fornia Fish and Game, which is designed to

bring facts regarding game and game con-

ditions to the people of the state. The motto
of the publication is " Conservation of wild

life through education." The second number
of the periodical has just been issued. It

contains articles relating to game in Cali-

fornia, with departments for editorials, fishery

and hatchery notes, conservation in other

states, life histories of game birds and mam-
mals, and the relation of wild life to agricul-

ture. Full reports on the work and the

monthly expenditure of the California Fish
and Game Commission are also given. Dr.

Harold C. Bryant, director of the newly
formed bureau of education, publicity and re-

search is editor of the periodical.

It is stated in Nature that in answer to a

question as to typhoid in the army, asked in

the House of Commons on February 8, Mr.
Tennant, Under-secretary of State for War,
said: " Of the 421 cases of typhoid in the pres-

ent campaign among British troops 305 cases

were in men who were not inoculated within

two years. In the 421 cases there have been

thirty-five deaths. Of these deaths thirty-four

were men who had not been inoculated within

two years. Only one death occurred among-

patients who were inoculated, and that man
had been only inoculated once, instead of the

proper number of times—namely, twice." Ee-

plying to criticisms against inoculation made
by Mr. Chancellor in the House of Commons
on February 9, Dr. Addison pointed out that

in the South African war there were 58,000

cases of typhoid—more than an Army Corps

—

whereas in the great force now in France and

Belgium, and after six months, including

three months of atrocious weather, there have

only been 421 cases among the troops. The
total losses in South Africa were 22,000, of

which about 14,000 deaths were from diseases

and 8,000 of these were from typhoid.
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The British Medical Journal states that the

hospitals of Canada have been severely affected

by the war, and in Montreal it seemed as

though the three principal hospitals might

have to close their doors. A campaign among
the 800 governors of the General Hospital pro-

duced $150,000 in two days, sufficient to meet

expenses for the next two or three years. The

appeal for funds for the Notre Dame and

Western Hospitals has been equally successiul,

and they will remain open at least for some

time to come. In Vancouver the staff of the

General Hospital have voluntarily agreed to

a reduction of from 5 to 10 per cent, in their

salaries in order to help the board in its

financial difficulties.

On April 3, 1915, an examination will be

held to provide an eligible list for the posi-

tion of food bacteriologist in the Chicago

•office of the State Food Commission. The
salary at present is fixed by law at $1,800 a

year. The limits recommended by the State

Civil Service Commission are $150 to $1Y5 a

month. The examination will be open to non-

residents, as well as residents, of Illinois over

twenty-five years of age. The duties of the

position involve making bacteriological exam-

inations (and interpreting the results of such

examinations) of milk, ice cream, eggs, meat,

tomato products, etc., in accordance with the

dairy, food and sanitary laws. The applicant

should be able to state his opinions briefly and

accurately as he may be called upon fre-

quently as a court witness. Education equiv-

alent to graduation in science from a college

of recognized standing is required, as well as

some knowledge of anatomy, histology and

pathology, and some training in animal ex-

perimentation. The statement is made from
the State Food Commissioner's office that the

person employed in this position will be given

time to take work in the various medical

schools or universities of Chicago so that he

may acquaint himself with those subjects with

which he is not thoroughly familiar.

Announcement is made of the establishment

for the year 1915-16 in Nela Research Labo-

ratory, National Lamp Works of General

Electric Company, of two fellowships in phys-

ical research to be known as the " Charles F.

Brush Fellowships." These fellowships are

offered for the coming year through the gener-

osity of Mr. Brush who desires thereby to

stimulate interest in industrial physics and to

make it possible for young men to undertake

research work in physics in the environment of

an industrial plant. The Nela Research Labo-

ratory will provide space and all necessary

facilities, and will have general supervision

over the investigations, which must be con-

sistent with the normal activities of the labo-

ratory.

Fire in the national forests of the west in

1914 caused a loss to the government of not

quite 340,000,000 board feet of merchantable

timber, valued at $307,303, and of reproduc-

tion, or young growth of trees, valued at $192,-

408, according to statistics just compiled by

the forest service. There were 6,605 fires, of

which only 1,545 burned over an area of ten

acres or more. About 77 per cent, of all the

fires did damage of less than $100 each. In

addition to the losses suffered by the govern-

ment, timber on state and private lands within

the forests, totaling 228,008,000 board feet and

valued at $175,302, was lost. The total area

burned over was 690,240 acres, of which 310,-

583 acres were state and private lands. Not-

withstanding that it was an exceptionally

favorable year for fires, on account of high

temperatures, heavy winds and prolonged

drought, the average loss per fire was $103,

as against $131 in 1911, when there were only

about half as many fires. Eighty-five per

cent, of the total loss was caused by fires in

Idaho, Montana, Oregon and Washington,

where more than half the timber in all the na-

tional forests stands. Less than one tenth of

one per cent, of this timber was affected. Of

the 6,605 fires reported, 3,691, or 55.9 per cent.,

occurred in these states, and of the 99 fires

causing losses of more than $1,000 each, 81

were in this region. Lightning was the chief

cause, starting 2,032 fires; campers came next

with 1,126, followed closely by railroad loco-

motives, with 1,110. Incendiaries lighted 470

and the rest were attributed to brush burning,

sawmills, etc., or their origin was unknown.
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VNIVERSIIY AND EDUCATIONAL NEWS
The committee on education of the House

of Representatives has reported favorably a

bill establishing a National University in

Washington. According to the bill an initial

appropriation of $500,000 would be made. The
university would be devoted to research and

graduate work and no degrees would be con-

ferred.

In its annual report to the board of educa-

tion of New York City, Superintendent Max-
well urges the need of appropriating ten mil-

lion dollars for elementary school buildings

in order that all children may be accommo-
dated. There is also said to be immediate

need of buildings for high schools and for vo-

cational schools.

Estimates for 1915 appropriations for the

Massachusetts College and Station have been

submitted for $313,300 for maintenance and

additional appropriations as follows : Micro-

biology laboratory, $6Y,500; for the comple-

tion of the agricultural building, $122,500;

new dormitory, $40,000; enlargement of the

power plant, $30,000, and minor improve-

ments, $10,000.

In view of the diiEculties of foreign travel

no fellows will be appointed by the Kahn
Foundation for the year 1915-16.

Dr. Horace Grove DeminGj for the past

three years associate professor of chemistry in

the Philippine College of Agriculture, has

been appointed professor of chemistry and

chief of the department in the University of

the Philippines, filling the vacancy occasioned

by the death of Dr. Paul Caspar Preer.

Dr. Andrew Hunter, formerly assistant

professor of biochemistry in Cornell Univer-

sity, has resigned the position of biochemist,

U. S. Public Health Service, in order to accept

the chair of pathological chemistry in the

University of Toronto.

DISCUSSION AND COSSESPONDENCE
THE HISTORY OF SCIENCE

To THE Editor op Science: I desire to ex-

press my hearty commendation of Dr. Libby's

paper in the "History of Science," published

in Science for November 6, 1914. His paper
is one of the pioneers in this new and interest-

ing field of thought, and the expression of such
ideas needs further encouragement.

It is apparent that the time is fairly well

upon us to give some definite consideration to

the value and place of the study of the
" History of Science," in the curricula of our
universities, colleges and technical schools.

That this study represents a strong reac-

tionary movement from the over-materialistie

and specializing tendencies of the age in all

departments of human progress is evident, and
this is especially true in the sciences them-
selves. This reaction finds its development in

the present idealism in the German school of

science, where the historical method in the

study of the sciences, theoretical and empirical,

has been practised.

Two other notable and interesting papers

in the past have contributed valuable sugges-

tions, emphasizing two essential pedagogic

points of view. The first treated the cultural

or intellectual values derived from the intimate

understanding of the problems of nature

through the scientific method, and the second

the historical perspective in the study of the

sciences. Dr. Geo. H. Mead,i of the depart-

ment of philosophy, lays special emphasis upon
the cultural aspect in the history of science.

In the last paragraph of his article he says:

There is certainly no agent that can carry more
profound culture than the sciences, but our science

curriculum is poor in what may be called cultural

courses in the sciences, and the import of science

for culture has been slightly recognized and parsi-

moniously fostered.

The value and importance of history as a

subject, and as a method, in the ordinary cul-

ture courses can not be denied; therefore the

study of nature or science with the historical

basis is equivalent to a power twice as great.

And when education as an instrument of prog-

ress emphasizes the cultural element, educa-

tion then becomes a potent force in making
and maintaining the civilization of the future.

1 Science, N. S., Vol. XXIV., September, 1906,

pages 390-97.
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The second paper, by Professor C. E. Mann,^

of the education department in the University

of Chicago, advances the historical method

in the teaching of science, and the fruitful

consequences to be brought about.

Some few years ago the writer undertook a

study similar to that of Dr. Libby regarding

the value of the history of science for the

undergraduates of our colleges, and the replies

which came from many prominent men in

science, education and philosophy were most

encouraging. These letters brought forth a

universal affirmative reply regarding the value,

importance and the future of the subject, and

in general substantiated the arguments of the

three papers named. To quote from a letter

of Dr. Libby, in which he quotes from some

one in authority, " the history of science is the

very next essential thing in the development

of technical education." Possibly the progress

has been slow because there exists no satis-

factory text-book on the subject in this country.

Professor Tyler and Professor Sedgwiek,^ of

the Massachusetts Institute of Technology,

throw a much needed and encouraging ray of

light to workers in this field.

In this country at the present time a num-
ber of our universities, colleges and technical

schools are offering history of science courses

in one way or another. Poremost of these are

the universities of Chicago, Harvard, Mich-

igan, Columbia, California, Stanford and the

Massachusetts Institute of Technology. There

are apparently two types of courses in the

history of science, or two methods in treating

the subject, namely, the history of a single

subject such as physics, chemistry, etc., which

is found in most schools; the second type is

represented by the course given at Harvard.

This is a general or combined course, three

hours through the year being divided into

physical and biological sciences. This is also

conducted as a separate group of studies,

thereby giving it more value or importance,

and has now been offered for four years by

2 '
' The History of Science, An Interpretation. '

'

Popular Science Monthly, Vol. 72, April, 1908,

pages 313-22.

3 '
' The Teaching of the History of Science, '

'

Science, January 1, 1915, pages 26-27.

Dr. L. J. Henderson, of the chemistry depart-

ment. Personally, I believe it is the most
satisfactory method in treating such a study

as a course, although it depends upon the point

of view one takes.

The University of Chicago offers in addi-

tion to its separate historical courses of indi-

vidual sciences, a series of courses in the de-

partment of philosophy on the history and
development of ancient and modem scientific

concepts, which is apparently closely allied to

the history of science.

The writer is at present preparing a paper

upon the "Present Status of the Teaching

of the History of Science in Our Universities,

Colleges and Technical Schools." This study

will involve a statistical account and compari-

son of the different courses given in the his-

tory of science, the number of hours of lec-

tures, method of treating the course, and other

facts bearing upon the tendencies and progress

of this subject.

It is encouraging to note that while the

bibliographical material upon this subject is

very meager, in this country at least, yet

sufficient has been accomplished to enable a

fair beginning to be made for a working basis.

The John Crerar Library, Chicago, has done

more than any other agency in developing

this important phase. Of course there are

a number of foreign bibliographies or cata-

logues, such as The International Catalogue

of Scientific Literature, London, Institute

International de Bibliographie (science sec-

tion), Zurich, Bibliographie der Deutschen

Naturwissenschaftlichen Literatur, Berlin,

and the Bihliotheca Mathematica, Zeitschrift

fur Geschichte der Mathematischen Wissen-

schaften, Leipzig.

In Prance the Paris Academy of Sciences

offers each year a prize of two thousand francs

for the best essay, memoir or book, original or

translated, upon a general or specific subject

in the history of science. The most notable

instance was when in 1911 the Prix Binoux

was awarded to M. Antonio Pavaro, the great

Italian historian of science, for the publication

of the works of Galileo Galilee, and to M. Ed-

mond Bonnett for his " Notes and Memoirs
Eelative to the History of the Sciences."
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It is to Germany, however, that the most

credit belongs for the development and the

work in this field. The number of very excel-

lent texts and treatises in the history of sci-

ence in Germany is far beyond the production

in any other country. German scholarship

is here again manifested in both quantity and

quality, and Der Deutschen Gesellschaft fiir

Geschiehte der Medizin und Naturwissen-

schaften, organized in 1902, Leipzig, is prob-

ably the only organization devoted to the study

and fostering of the history of science. The
Mitteilungen contain a most complete and

valuable bibliographical record of articles,

memoirs and books in print, also containing

originals and translations of historical trea-

tises in science.

Two other publications worthy of notice at

this time are the Archiv fiir die Geschiehte der

Naturwissemschafien tmd der Technic, Leipzig;

and Isis, Revue ConsacrSe a I'Histoire de la

Science, published in Belgium (or was pub-

lished).

In closing, it would seem that in order to

lend encouragement and force to aid this new
field of investigation great good ought to come

from an organization of a section in the

American Association for the Advancement of

Science, known as the History of Science

section.

Frederick E. Brasch
Stanford Univebsity,

January 16, 1915

SCIENTIFIC BOOKS

The Home of the Blizzard, heing the Story of

the Australian Antarctic Expedition, 1911-

19H. Sir Douglas Mawson, D.Sc, B.E.

J. B. Lippincott Co. Illustrated, also with

maps. $9.00 net.

It was thought by many that the acme of

antarctic interest had culminated in the

record-breaking sled journeys of Shackleton,

the attainment of the Pole by Amundsen, and

especially in the pathetic tragedy of Scott's

latest expedition. It is encouraging to find

in the records of Mawson's non-pole hunting

explorations novel lines of human endurance,

of tragic disaster, and of historical reversion.

combined with scientific researches of value

to the world. These physical and moral re-

sults exacted from the explorers not only the

fullest effort of body and mind, but they also

obliged the chief, returning as by miracle from
death, to face a deficit of nearly $40,000 to

pay for his privilege of polar service.

Mawson's expedition, which had the finan-

cial support of the Australasian governments,

looked to the exploration of antarctic lands in

the Australian quadrant—from 90° E. to

180° E.—and their occupancy for scientific

observation and research. An intermediate

station, wireless equipped and weather ob-

serving, was established on Macquarie Island,

850 miles south-southeast of Hobart. Cir-

cumstances restricted the parties for the con-

tinent of Antarctica to two—the main base at

Commonwealth Bay, 67° S., 143° E. occupied

by Mawson and lY men, and the west base on

the Shackleton Oceanic Icecap, 66.Y° S., 97°

E., established by Dr. Frank Wild and 7 men,

in January, 1912.

Scientific work was carried out along the

principal lines of geographic exploration,

geology, biology, meteorology, glaciology,

oceanography and magnetism.

Geographic Exploration.—From Mawson's

base journeys aggregating 2,400 miles were

made, in which King George V. Land was

discovered and explored between 138° and
152° E., and from 67° to 70° 30' S. In one

journey a neve bridge broke and Lt. Ninnis

with team and sledge were fatally precipitated

into a crevasse hundreds of feet deep, where

they disappeared from sight. Mawson and

Dr. Mertz were thus stranded over 300 miles

from the station, with 6 wretched dogs and

food for a week. Manfully accepting the situ-

ation, they struggled amid blizzards over

frightfully rough ice, killing and eating their

dogs as they failed to work. Mertz died of

exhaustion 100 miles from home, towards

which Mawson struggled in the last stages of

bodily weakness, escaping as by miracle

through an indomitable will, physical endur-

ance and the finding of a chance cache set up

by a search party. From the western base

Wild's party discovered and explored Queen



March 5, 1915] SCIENCE 361

Mary Land, between 101° 30' E., and Ganss-

berg, Kaiser Wilhelm II. Land, in 88° 45' E.

By ship and sledge the coast was traced

through fifty-five degrees of longitude, and

with previous discoveries it is now certain

that the continent of Antarctica extends con-

tinuously from 86° E. eastward to 158° W.
longitude.

At sea Captain Davis discovered Mill Eise,

a submarine ridge in about 47° S., south of

Tasmania, and Jeffrey Deep, varying from

2,500 to 3,100 fathoms, approximately between

36° to 46° S., and from 110° to 125° E. He
also located the continental slope of Antarctica

through 55° of longitude.

Magnetism.—Besides regular work at the

base stations, field observations were made by

each sledge party. The strenuous effort to

reach the South Magnetic Pole barely failed

by a scant margin of about fifty miles. The
party turned back from 70° 36.5' S., 148° 10'

E., where the dip was recorded at 89° 43.5', the

Magnetic Pole being yet to the southeast.

The standardization of instruments by the

Carnegie Magnetic Foundation, and the re-

duction and treatment of the observations by

Dr. Bauer ensure more accurate and defi-

nite results than have been before attained.

When such discussion appears it is certain

that the present confiicting theories regarding

the south magnetic pole will be satisfactorily

harmonized.

Geology.—Although Antarctica is so covered

by ice-caps as to confine geological researches

to rare inland nunataks and infrequent

stretches of ice-free coast cliffs, yet the general

features of both King George and Queen Mary
Lands were determined. Abundant red sand-

stones suggest that the Beacon sandstone for-

mation, with dolorites, associated carbonaceous

shales and coaly strata, extend from Adelie

Land eastward to Ross sea region. On King
George Land, Aurora nunatak, 1,100 feet high,

disclosed "highly quartzose gneiss with black

bands of schist." Horn Cliff, over 100 feet

high had basaltic columns of dolorite 180 feet

high.

The beacons were found to be part of a hori-

zontal, stratified series of sandstones underlying

the igneous rock. Bands of coarse gravel . . .

were interspersed with seams of carbonaceous shale

and poor coal. . . . Several pieces of sandstone

were marked by black, fossilized plant remains.

Near Penguin Point, 300 feet high, "the

rock was coarse-grained granite, presenting

great vertical faces."

In Queen Mary Land, Madigan nunatak,
" the rock was of garnet gneiss, traversed by
black dykes of pyroxene granulite;" Avalanche

Eocks, 600 feet high, " rock mainly composed

of mica schists and some granite;" Eoss

nunatak, " The rock was gneiss, rich in mica,

feldspar and garnets;" Bar Smith nunatak

rocks "were granites, gneiss and schists."

Off the coast in dredging

Fragments of coal were once more found: an

indication that coaly strata must be widely dis-

tributed in the Antarctic.

A meteorite was found on the main ice-cap.

Meteorology.—The dominant characteristic

of the climate of Adelie Land were the bliz-

zards, which give the title to Mawson's vol-

umes. He says:

Such wind velocities as prevail at sea-level in

Adelie Land are known in other parts of the world

only at great elevations. The average wind veloc-

ities for our first year proved to be approximately

fifty miles per hour.

Hourly records of one hundred miles were

not very unusual, and gusts approximating 150

miles per hour were experienced. On May
15, 1912, the average velocity for the 24 hours

was ninety miles. Later the reviewer hopes

to comment on these remarkable meteorolog-

ical conditions.

Biology.—Elora is practically non-existent

in Antarctica, the brief list being mosses,

lichens and algae. A growth of lichens on

red sandstone is reproduced in color as " an

example of the most conspicuous vegetation of

Adelie Land." As might be expected, the most

luxuriant growths were in penguin rookeries.

On Gaussberg were " large quantities of moss."

Most interesting were the tiny, eye-visible in-

sects found, especially on Horn Bluff, where

among the many patches of moss they were

caught in myriads. Fresh-water lakes pro-

duced low forms of life, mainly microscopic.
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Among these were diatoms, algae, protozoa,

rotifera and bacteria.

Bird life was the striking feature of living

nature; penguins, petrels, skuas and a new
species of prion. Most interesting are the ac-

counts of incubation, nesting, fishing, etc., of

the various species. Eggs of practically every

variety were obtained, including those of the

silver-gray and antarctic petrels, previously

unknown. The emperor penguin is the sov-

ereign bird of Antarctica, and both eggs and

rookeries are almost unknown. On Haswell

Island, off Queen Mary Land, was found a

large rookery of the emperors.

The Emperor penguins had their rookery on the

floe, about a mile from the island. The birds cov-

ered four to five acres. . . . We estimated the num-

bers to be 7,500, the great majority being young

birds.

Near by was found a large rookery, about

300 birds, of antarctic petrels nesting in gullies

and clefts, laying their eggs on the shallow

dirt, each having one egg. This island ap-

peared to be a bird's paradise, as there were

also large numbers of Cape pigeons, Southern

Fulmars, Wilson petrels and snow petrels,

while skuas also were present. Of 26 species

of birds obtained 6 were penguins, 3 albatross

and 7 petrels.

Seal life was abundant during the summer
season, consisting of the seal elephant, sea-

leopard, Weddell seal, crab-eater seal and the

rare Ross seal, of which 6 specimens were ob-

tained. The blue and killer whales were the

only varieties observed. Space fails in which

to dwell on interesting observations made of

bird and of seal life, as well as to the rich and

varied marine life procured both by shore-

dredging and by deep-sea dredging at 11 sta-

tions in depths reaching 1,800 fathoms, and of

tow-nettings down to 200 fathoms. The rich

fauna and interesting flora of Macquarie Island

will prove interesting to scientists. Among
these the most important are the rookeries, the

sea-elephants having some 500 cows in the

largest, the king penguins about 6,000, and

the royal penguins covering 26 acres of ground,

approximately nearly half a million, as 150,000

birds are killed annually.

Glaciology.—The lands of Adelie, King
George and Queen Mary are buried under

thick glacial ice, through which protrude rare

and small nunataks (ice-free peaks). Not
only is the land thus covered, but the conti-

nental ice-caps project seaward along the entire

coast-line to a greater or less extent. These

projections, named by Ross harriers, and

styled shelfs by Mawson, are actually oceanic

ice-caps. In King George Land Mertz and

Ninnis glaciers push seaward indefinite dis-

tances, demarcation between land and ocean

being undetermined, but each covers more than

a thousand square miles of the Antarctic

ocean. More remarkable is the Shackleton

oceanic ice-cap which covers some 36,000

square miles of the ocean, its dimensions being

180 miles north and south by 200 miles east

and west. Its surface extent is approximately

equal to the combined areas of the states of

New Hampshire, Vermont, Massachusetts,

Rhode Island, Connecticut and New Jersey.

Rising about 100 feet above the sea, its average

thickness can not be less than 600 feet. Spe-

cial interest attaches to the so-called ice-falls,

where glaciers of very steep pitch impinge on

the oceanic ice-caps, the Denman glacier be-

ing an example. Of this Dr. Wild says:

Denman glacier moving much more rapidly than

the Shackleton Shelf, tore through the latter and

shattered both its own sides and also a consider-

able area of the larger ice-sheet. At the actual

point of contact was an enormous chasm over 1,000

feet wide, and from 300 to 400 feet deep, in the

bottom of which crevasses appeared to go down

forever. The aides were splintered and crumpled,

towering above were titanic blocks of carven ice.

The whole was the wildest, maddest, grandest

thing imaginable. . . . Bending the Shackleton

Shelf from top to bottom, it presses onward.

Thus chaos, earthquake and ruin.

Other polar publications in recent years have

been as sumptuously illustrated as are these

beautiful volumes, but here is to be noticed

a welcome restriction of personal photographic

exploitation. The varied experiences of Maw-

son and of his subordinates, the wealth of sea-

life and of bird-fauna, the immensity and

peculiarity of glacial forms, have been wisely
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utilized for several hundred illustrations which

generally are of both popular and scientific

interest. Of the YO views of birds, seals and

sea-elephants scarcely one could be spared.

The bird-lover finds penguins and petrels of

all ages and conditions; the sea-rover will de-

light in the scenes of seal and sea-elephant

life; the meteorologist notes graphic records of

•winds and blizzards ; the biologist sees prophetic

shadows of the riches of later scientific publi-

cations; and the geologist finds pictured

nunataks, columns of dolorite and cliffs of

granite. The volumes will be welcome addi-

tions to scientific as to other libraries. The
index is neither good nor full. Unfortu-

nate was Sir Douglas in the " literary style
"

due to his associate, as shown in the foreword

and by interjected poetry, which mar the

dignity of the story of a great and historic

expedition.

It is pleasing to find Sir Douglas Mawson
in that restricted class that has a due sense

of obligation to predecessors. After praising

the skill and daring of Wilkes in the hazardous

voyage of his squadron for 42 days along the

borders of the antarctic circle, he adds

:

It is wonderful how much was achieved. We
may amply testify that Wilkes did more than open

the field for future expeditions.

Americans thus owe a debt to Mawson,
whose faith, courage and ability have given

definite form to the 1,500 miles of the conti-

nent of Antarctica, which was reported by
Wilkes only to be contemned and suppressed

in narratives and on charts, and to be abso-

lutely neglected by explorers for seventy years.

A. W. Greely

The Lower Amazon. By Algot Lange. New
York, G. P. Putnam's Sons, 1914. 8°, ill.,

460 pages.

Mr. Lange's new book shows a great advance

over his earlier work entitled " In the Amazon
Jungle" published in 1912. He has evidently

learned the Portuguese language, a thing so

many other travelers seem to regard as quite

unnecessary, and he has apparently reached

the wise conclusion that one does not need to

go deep into the forests of the upper Amazon

in order to see and to learn interesting things.

The experiences described by the author were

confined mostly to a trip up the Tocantins,

but without reaching the region of falls, an-

other up the Moju a short distance above the

lower falls, and another to the Ilha do Pacoval

in Lake Arary—all of them near Para.

Personal experiences are related and illus-

trated by good photographs taken by the

author, while the maps add greatly to the in-

terest of the book. The author has a facile and

attractive style, and no one has ever described

more truly or more pathetically the poverty,

sickness and despair that hang over the vil-

lages and rubber camps of the Amazon region.

In spite of the fact that he does not take

kindly to the food of the country, the author

is no longer a tenderfoot.

From a scientific point of view there is

nothing new in the book. The ancient pottery

from Marajo, on which he justly lays stress,

has been known to the scientific world since

1870, when it was visited by Dr. Barnard, of

Cornell University, and a paper on it was

published by Hartt in the American Naturalist

for July, 1871, while a much fuller account of

it is given in the Archives do Museu Nacional

of Eio de Janeiro, Vol. VI., Eio, 1885.

Those who want to know how the conditions

of life and of business in the Amazon Valley

appear to one who is personally and freshly

familiar with them will find much of interest

in the final chapters regarding the conditions,

prospects, food, health, and what the govern-

ment is doing for the people. Those who be-

lieve in the boundless agricultural possibilities

of the lowlands of the Amazon should read

what is said at pages 27 and 387-8 of the

great, enormously expensive, and tragic experi-

ment of a North American firm on the Mojii,

and the footnote about its final abandonment.

It is a relief to find a book necessarily con-

taining many Portuguese words with so few

typographic errors. On the other hand, it is

not clear why the author always uses the

Spanish word " machete " for forest-knife, or

why he speaks of his men as " bucks." The

long accent so often used by him on Portu-

guese words is not Portuguese at all: in the
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cases observed it should be replaced by the

acute accent. A few words are habitually mis-

spelled, probably because they are not given

in the smaller dictionaries : such as cachassa

for cachaga, meruhim for marui, tracacha for

tracaja (111), chibeh for chihe (115).

John 0. Branner
STANroRD University

BOTANICAL NOTES
ANOTHER APPLIED BOTANY BOOK

We have become so accustomed to looking

for a new book, or a new revision of one of his

earlier books by Professor Doctor Henry
Kraemer, that it will not be a surprise to re-

ceive the announcement of another big vol-

ume of over eight hundred pages. In this

book, which he calls " Applied and Economic

Botany " ^ he has in mind the needs of stu-

dents in technical schools, and agricultural,

pharmaceutical and medical colleges. At the

same time the work will prove itself to be a

valuable reference book for chemists and food

analysts, while students in morphological and

physiological botany will find much that is

helpful in its pages.

In carrying out his plan for making the

book useful for these various classes of per-

sons the author wisely first makes a rapid

survey of the plant kingdom from Schizo-

phytes, Algae, Diatoms, Fungi and Lichens

to Bryophytes, Pteridophytes, Gymnosperms
and Angiosperms. With this preparation the

student is next given a good course in elemen-

tary cytology and histology, bringing the text

up to page 298, where one finds a chapter on

the outer and inner morphology of higher

plants. A short chapter on botanical nomen-

clature must be especially useful to the par-

ticular students for whom the book is de-

signed, as it gives a few of the general laws

of nomenclature, and follows these with

twenty-nine pages in which over eight hun-

dred botanical names are enumerated and
their derivations briefly given.

The three remaining chapters are given to

1 Published by the author, 145 North Tenth St.,

Philadelphia, 1914. $5.

the classification of angiosperms yielding eco-

nomic products, the cultivation of medicinal

plants, and microscopic technique, including

reagents and their use. They all have a strong

pharmaceutical bias, and yet the student in

an agricultural college will find in them very

much that will be helpful to him, more, prob-

ably, than in many of the books that have a

more distinctly agricultural label.

It should be said that while there are many
paragraphs and illustrations in this book that

are identical with the author's fourth edition

of his " Text-'book of Botany and Pharmacog-
nosy," ^ published four years ago, this book

is distinct from that, and appeals to a much'

wider circle of botanical students.

OYBELE COLUMBIANA

Under this title Dr. Edward L. Greene is-

sues a 56-page pamphlet as No. 1, Vol. I., of

a new botanical periodical which bears the

date of December, 1914. Although it is known
that the editor's address is Washington, D. C
(Smithsonian Institution), the publishers are

given as Preston & Hounds, Providence; Wil-

liam Wesley & Son, London, and Oswald

Weigel, Leipzig. Nor is there a statement of

a subscription price, but it is stated on the-

title page that the price for this part is sev-

enty-five cents, from which one may infer that

the cost of the volume may be about three

dollars. The same title page also informs us

that this is to be " a series of studies in bot-

any, chiefly North American," by the editor,

'' with occasional articles by others."

This first number opens with six pages of

inimitable " explanatory," with reference to

the title in which it is intimated that this is-

likely to be a violet periodical. This sugges-

tion is borne out by the second paper on the

" Violets of the District of Columbia, I." (pp.

Y-33). Other papers are " Manipulus Malva-

cearum " (pp. 33-36) by the editor, and
'' Twelve Elementary Species of Onagra

"

(pp. 3Y-56, with 5 plates) by H. H. Bartlett.

Of course every systematic botanist will

welcome Cybele Columbiana.

2Lippineott, Philadelphia, 1910.
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SHORT NOTES

Mr. Paul B. Sears publishes an interest-

ing account of the " Insect Galls of Cedar

Point (Ohio) and Vicinity " in the Decem-

ber number of the Ohio Naturalist. It is ac-

companied by four plates in which every gall

(63 in number) is figured.

Dr. M. T. Cook's "Eeport of the Patholo-

-gist " of the New Jersey Agricultural Experi-

ment Station, for the year 1913, contains a

useful annotated list of the most common
diseases of the year, arranged alphabetically

by hosts. Apples and potatoes bad the most

diseases (13 and 12), with sweet potatoes fol-

lowing close with 9, and tomatoes with 7.

Dr. G. H. Shull continues to publish plant-

breeding papers, as " Sex-limited Inheritance

in Lychnis dioica," ^ and " A Peculiar Nega-

tive Correlation on CEnothera Hybrids." *

Here may be favorably mentioned A. G.

Vestal's "Prairie Vegetation of a Mountain-

front area in Colorado " ^ with eight good

half-tones and a physiographic map of the re-

gion studied (near Boulder).

In the January number of the American

Naturalist Professor E. 0. Jeffrey publishes a

vigorous criticism under the title " Sonae

Fundam.ental Morphological Objections to the

Mutation Theory of De Vries." The writer

concludes that "hybridism is the best expla-

nation yet put forward of the peculiar con-

duct of CEnothera lamarchiana, as well as

other species of the genus in cultures." Ap-

parently this is also the conclusion reached by

Professor B. M. Davis in the same number of

the Naturalist in his article "Professor De
Vries on the Probable Origin of CEnothera

lamarcTciana."

Two new botanical journals. Journal of

Agricultural Research and American Journal

of Botany merit favorable notice here. The
first is published by tt© United States De-

3 Zeit. of induktive Ahstam. u. Vereri., Bd. XII.,

Heft 5.

iJour. of Genetics, Vol. IV., No. 1.

5 Bat. Gaz., Vol. LVIII., No. 5

partment of Agriculture, and the second is

the official publication of the Botanical So-

ciety of America. The first is by no means
wholly botanical, and yet the articles dealing

with plants, while tinged by some economic

coloring, are of interest to the scientific botan-

ist also. The second has taken high rank

from the first in the literature of scientific

botany. Its ofiice of publication is the Brook-

lyn Botanic Garden.

It inspires hope to find that the " part

"

of the " North American Flora " which ap-

peared December 31, 1914, is the first part of

the final volume (34), but this hope of early

completion is much dampened when we find

that this part brings the total number of pages

now printed up to about 2,000, which is only

about one ninth of what the whole work will

contain. It would not be fair, however, to

estimate that since it has taken more than

nine years to print this much (one ninth) it

will require nine times as long, i. e., about

one hundred years, to complete the Flora, for

it must be remembered that authors have been

at work on most of the volumes for the past

ten years, and that we shall soon have a rapid

appearance of successive parts. This partic-

ular part, which is principally from the hand
of Dr. Eydberg, begins the tribe Helenieae of

the family Carduaceae, and carries it into

the tenth of the fourteen sub-tribes.

Charles E. Bessey
The University of Nebraska

SPECIAL ABTICLES

A FOURTH MALLOPHAGAN SPECIES FROM THE

HOATZm

The hoatzin is a curious, rather pheasant-

like. South American bird, which is the only

species in the strongly aberrant family Opis-

thocomidse, a family that is usually even

ranked as a distinct avian order. This order

or family, which is to say, this bird, has long

been and still is a puzzle to the classifying

ornithologists. Its genetic aifinities are quite

uncertain, although the approved general

practise of the bird books is to put the family

into a pigeon-hole next to that of the pheas-
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ants or the pigeons, and close to that of the

rails. But the hoatzin also shows certain

affinities with -the plantain-eaters (Musophag-

idfe) and even, as Beehe points out, with, the

primitive lizard-tailed bird of the Upper

Jiu-assic slates of Bavaria, the famous

Archwopteryx.

In 1909 I had the welcome opportunity of

examining a number of Mallophaga taken by

Mr. 0. William Beebe, curator of birds in the

New York Zoological Park, from a hoatzin in

Venezuela (its native land). I hoped these

parasites might aiford some clue to their

strange host's genetic relationship, in that, if

the Mallophaga proved to be kinds oharaoter-

istic of pheasants, or, indeed, of any other

group of birds, this fact might be advisedly

taken into account by the systematic ornithol-

ogists. For it is quite certain that in many
cases the host distribution of the Mallo-

phagan parasites of birds is determined pri-

marily by the genetic relationships of their

hosts.

The Mallophaga of the hoatzin, represent-

ing three species of the parasites, did indeed

prove to be characteristic—^but, unfortunately,

characteristic of the hoatzin! Two were new
species, one a Lipeurus and one a Golpoceph-

alum, belonging not at all to pheasant-infest-

ing groups of Lipeurus or ColpocepJudum

species. Indeed the hoatzin's Lipeurus mani-

festly belongs to a group whose other mem-
bers infest exclusively maritime birds, while

the Colpocephalum also shows a likeness to

two other species of the genus taken from

maritime birds, although it is also rather like

a third species described from a francolin

(African partridge). The third species, a

Ooniocotes, is also recorded only from the

hoatzin—Nitzsch found it on the bird fifty

years ago—^but it is of a genus which is other-

wise almost restricted to pheasants. To this

extent, and this only, did the parasites of the

hoatzin as recorded by me in 1910^ offer any

suggestions as to the taxonomi'c position of

the host.

I have recently had the opportunity of exam-

ining a fourth Mallophagan species from the

1 Zoologiea, Vol. I., pp. 117-21, Figs. 38 and 39.

hoatzin. In a collection of Mallophaga miscel-

laneously taken by Eobert Cushman Murphy,
of the Brooklyn Institute Museum, in recent

years in various places, I find five specimens of

a Lmmobothrium recorded as taken from a

hoatzin on the river Orinoco in Venzuela

(date not given). Three of the specimens are

imm ature, but two are adult and represent

both sexes.

The extraordinary thing about this Lcemo-

hothrium of the hoatzin is that, although it

has been described by Cummings (Bull. Ent.

Research, Vol. IV., p. 43, 1913) of the British

Museum as a new species it is certainly very

closely related to an already known species de-

scribed under the name L. setigerum by
Piaget in 1889 from the Cayenne ibis (Ihis

cayennensis) which is a native of the same gen-

eral geographic r^ion to which the hoatzin is

confined, namely. South America from the

Amazon northward. Indeed, my own judgment
is that the hoatzin's parasite should rather be

called a variety of this species than the repre-

sentative of a new one. Lcemobothrium seti-

gerum, is a striking Mallophagan species, well-

characterized by a group of curious, heavy,

flattened and broad, short, spine-like hairs

projecting forward from the olypeal margin,

and it is certainly a parasite of ibises and

cranes, for I have recently described two

other varieties of the species from other

ibises. One of these varieties, L. setigerum

var. africanum, came from Theristicus hage-

dash from the Kilimandjaro region of East

Africa (collected by Sjotedt's Swedish Expe-

dition to Kilimandjaro-Meru), and also from

the same host taken near Mfongosi in Zulu-

land by a collector for the Durban (Natal)

Museum. The other variety, L. setigerum

var. cubensis, came from a courlan (^Aramus

giganteus holostictus), from Cuba, collected

by Mr. C. D. Eamsden.

It is interesting enough to find a single

striking Mallophagan at home on a Cayenne

ibis of South America^ a wood ibis of East

Africa and a courlan of Cuba, but the inter-

est becomes excessive when a closely allied

species is found on the hoatzin in Venezuela.

Is the hoatzin, after all, less of a pheasant or
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a pigeon and more of a water bird than com-

monly held? It does indeed, as observers have

repeatedly pointed out, have a habitat and

habits not unlike those of such water-liking

birds as ibises and rails. It inhabits trees

and undergrowth along rivers and in marshy

regions. It makes nests usually in trees over

water. The nests are also, says Beebe, the

most recent and most careful observer of the

habits of the strange birds, hardly distinguish-

able from those of the guinea herons, and

built in the same situations. But all this may,

of course, mean nothing as to the bird's

phylogeny.

The suggestion that may come from some

that my specimens of Lcemohothrium from the

hoatzin may have come to this host from some

Venezuelan ibis or heron host by natural

straggling is extremely unlikely for Mallo-

phagan individuals of different bird species.

This is only recorded, and practically only

possible, among individtials infesting two

bird sorts that consort gregariously in con-

siderable numbers and closely. This is not

true of the hoatzin, as Beebe's observations

make clearly evident. Mallophaga are in only

rare instances, outside perhaps of crowded

hen-houses and chicken yards, colonies of

chimney swifts or swallows, and places of

common roosting or other foregathering of

many bird individuals of a kind, found alive

(or even dead) ofE the body of a bird. They

make their migration from host individual to

individual on occasions of actual bodily con-

tact of these hosts, as at mating, and in the

nest.

So it is practically certain that the hoatzin

is host to a Mallophagan kind, which is most

nearly related to a species, or, perhaps indeed,

is but a variety of the very species, found

heretofore only on Old and New World ibises

and eourlans.

Vernon L. Kellogg
Stanford University

the toxicity of insecticides

Certain facts which may be of general im-

portance in physiological investigations were

brought to light in a study of the toxicity of

insecticides now under way at the California

Agricultural Experiment Station.

A very elaborate series of determinations

were made on the eilect of hydrocyanic-acid

gas on scale insect eggs. The plan of the ex-

periment was to separate the eggs found be-

neath a scale insect into two lots of about

equal size, placing them in gelatin capsules,

one lot being allowed to hatch without treat-

ment, and the other after being exposed to

the gas for a definite time. The spiecies stud-

ied lay on the average rather more than a

thousand eggs, and each series of experiments

included the eggs from a hundred insects.

Nearly three hundred series were thus studied,

including five different species of scale in-

sects from eleven different localities in Cali-

fornia.

Solutions of hydrocyanic acid of varying

concentration were placed in closed glass

containers and the open capsules containing

eggs to be treated were suspended above these

solutions. The density of the gas above these

solutions is dependent on the concentration

and temperature.

After hatching, the capsule was placed

under a microscope and an estimate was made
of the hatch in each lot, using only the num-
bers 05, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95,

100 per cent. The following table will show

the results of one series.

The upper right-hand corner gives the re-

sults with the weakest dose 'and shortest time.

As would be expected, in the opposite corner,

there is no hatch and the mean percentages

given below show the effects of the different

concentrations, the last two or three of which

are completely ineffectual since the hatch is

the same as the imtreated check lots.

The series of means given at the right

bring out an entirely unexpected result, appar-

ently showing that the length of time the ^gs
remained exposed to the gas has very little

effect. This is, however, not at aU the fact

as shown by the curves on the left side of the

table.

The average means of 72 series of experi-

ments with the same insect from the same
food plant and locality are 58.31, 59.20, 56.10,
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PEBCENTAGE OF HATCH

European Fruit Scale on Christmas Berry

Concentrations

64 32 16

1
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the effects of long continued exposure to hy-

drocyanic-acid gas and, indeed, counteract the

effect to such an extent that the surviving eggs

hatch better than those with short treatment

in the gas. Both animal and plant tissues thus

exhibit very decided evidences of definite cya-

nide stimulation.

c. w. woodworth
TJniveesitt op California

THE AMEBICAN SOCIETY OF NATUBALISTS
The tMrty-seeond annual meeting of the Amer-

ican Society of Naturalists was held in the zo-

ological laboratory of the University of Pennsyl-

vania on December 31, 1914. In affiliation with

the society this year were the American Society of

Zoologists, the Botanical Society of America, the

Society of American Bacteriologists, and the

American Psychological Association.

By-law No. 3 of the society was amended to

read "The Records of the society shall be pub-

lished once every three years beginning in 1914.

The Eecords shall contain the constitution and by-

laws of the society, the minutes of all meetings

held within the period covered, the treasurer's re-

ports, and a full list of members of the society. '

'

An invitation to the society from the Pacific

Coast Committee on Zoological Program to par-

ticipate in the sessions concerned with zoology

during the convocation week of the American As-

sociation for the Advancement of Science, to be

held in August, 1915, received the following ac-

tion. It was voted that the secretary express the

appreciation of the society for the invitation and

its best wishes for the success of the Pacific Coast

meetings. The American Society of Naturalists

suggests that members resident on the Pacific

Coast organize, if they so desire, a section of the

society in accordance with the provisions of Art.

IV., Sec. 3, of the constitution, and that this sec-

tion in cooperation with the American Association

for the Advancement of Science hold a meeting in

August, 1915.

There were elected to honorary membership in

the society Hugo De Vries and Wilhelm Eoux.

The following were elected to membership: W.
C. AUee, University of Oklahoma; Charles B.

Allen, University of Wisconsin; Cora J. Beekwith,

Vassar College; Charles E. Bessey, University of

Nebraska; William W. Browne, College of the

City of New York; W. A. Cannon, Desert Botan-

ical Laboratory; Kalph "V. Chamberlain, Museum
of Comparative Zoology; Maynie K. Curtis, Maine

Agricultural Experiment Station; John A. Det-

lefsen. University of Illinois; Dayton J. Edwards,

College of the City of New York; Arthur H. Esta-

brook. Eugenics Eeeord Office; Richard Gold-

schmidt. Kaiser Wilhelm Institut ftir Biologie;

John W. Harshberger, University of Pennsylvania

;

Marshall A. Howe, New York Botanical Garden;

Hartley H. T. Jackson, U. S. Department of Agri-

culture; Thomas H. Kearney, U. S. Department of

Agriculture; Henry H. Lane, University of Okla-

homa; W. H. Longley, Goucher College; Henry
Laurens, Yale University; George R. Lyman, U. S.

Department of Agriculture; John M. Macfarlane,

University of Pennsylvania; Frederick C. New-
combe, University of Michigan; Susan P. Nichols,

Oberlin College; Theophilus S. Painter, Yale Uni-

versity; Arthur S. Pearse, University of Wisconsin;

Herbert W. Rand, Harvard University; Charles G.

Rogers, Oberlin College; Forrest Shreve, Desert

Botanical Laboratory; William C. Stevens, Uni-

versity of Kansas; L. B. Walton, Kenyon College;

Orland E. White, Brooklyn Botanic Garden.

A cordial vote of thanks was passed to the Uni-

versity of Pennsylvania for its hospitality.

The program of the morning session was as fol-

lows:

A. P. Blakeslee and D. E. Warner, '
' Correlation

between Egg-laying Activity and Yellow Pigment

in the Domestic Fowl. '

'

A. F. Blakeslee, '
' A Sexual Mutation in a Veg-

etatively Propagated Pure Line of Mucors.

"

Sewall Wright (by invitation), "The Albino

Series of Allelomorphs in Guinea-pigs. '

'

H. S. Jennings, C. S. Lashley, A. R. Middleton,

F. M. Root and Ruth J. Stocking, '
' Researches on

the Inheritance and the Results of Selection in

Uniparental Reproduction. '

'

Edward M. East, "The Phenomenon of Self

Sterility." (Read by title.)

Helen D. King, '
' The Effects of Inbreeding and

Selection on the Growth, Fertility and Sex Ratio

of the Albino Rat. '

'

H. H. Newman (by invitation), "Development

and Heredity in Heterogenic Teleost Hybrids."

(Read by title.)

Alice M. Boring, "Data on the Relation be-

tween Primary and Secondary Sexual Characters

in the Domestic Fowl."

R. A. Emerson, '
' Somatic Mutations in Varie-

gated Maize Pericarp."

H. J. Webber and C. H. Myers, '
' Bud Variation

within Tuber Lines of the Common Potato."

Clarence C. Little, "The Inheritance of Certain

Types of Spotting in Mice."
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George G. Soottj '
' Some Indications of the Evo-

lution of the Osmotic Pressure of the Blood and
Other Body Fluids." (Read by title.)

H. D. Fish, '
' The Increase in Homozygosis

which results from Certain Systems of Inbreed-

ing. '

'

The session of the afternoon consisted of a

symposium, in joint session with the American
Society of Zoology and Section F of the Ameri-

can Association for the Advancement of Science,

on the subject "The Value of Zoology to Human-
ity."

E. G. Conklin, "The Cultural Value of Zool-

ogy."

C. B. Davenport, "The Value of Scientific

Genealogy. '

'

G. H. Parker, "The Eugenics Movement as a

Public Service. '

'

Stuart Paton, "Preparedness for Peace."

H. F. Osborn, "The Museum in the Public

Service. '

'

The Naturalists' dinner was held on the even-

ing of December 31, at the Hotel Walton, with

one hundred and forty in attendance. The presi-

dent, Professor Samuel F. Clarke, described the

founding and early history of the society, follow-

ing whom Dr. A. G. Mayer, as retiring vice-presi-

dent of Section F, gave an illustrated address on

"The Research Work of the Tortugas Laboratory

of the Carnegie Institution of Washington."
The officers of the Society for 1915 are:

President—Frank R. Lillie, University of Chi-

cago.

Vice-president—RoUin A. Emerson, Cornell Uni-

versity.

Secretary—Bradley M. Davis, University of

Pennsylvania (1914-16).

Treasurer—J. Arthur Harris, Carnegie Station

for Experimental Evolution (1915-17).

Additional Members of the Executive Com-
mittee—'Ross G. Harrison, Yale University (1914-

1915) ; Raymond Pearl, Maine Agricultural Ex-

periment Station (1914-16) ; Henry V. Wilson,

Adeline Ames, Department of Agriculture, Uni-

versity of North Carolina (1915-17).

Bradley M. Davis,

Secretary for 19H

AMERICAN SOCIETY FOB EXPERIMENTAL
PATHOLOGY

First session Monday, 2 P.M., December 28,

1914. The society was called to order by Presi-

dent R. M. Pearee. Report of council by secre-

tary. The following papers were presented by
members of the society:

"Studies on Streptococci," by E. C. Rosenow.
Discussion by Drs. Pearee, Wells, Adami and
Whipple.

"Observations on the Formation of Antibodies,"

by Ludvig Hektoen. Discussion by Dr. Karsner.

"Auto-plastie and Homio-plastic Transplanta-

tions of Tissues," by Dr. Leo Loeb. Discussion

by Drs. Opie, Ulenhuth and Loeb.
'

' Further Studies in Nitrogen Retention and
Renal Function," by Dr. H. T. Karsner. Discus-

sion by Drs. Wells, Pearee, Opie and Karsner.

"Metastatic Calcification," by Dr. H. G. Wells.

Discussion by Dr. Adami.
'

' Studies in Bile Pigment Excretion, '
' by Drs.

G. H. Whipple and C. W. Hooper. Discussion by
Drs. Wells, Pearee and Whipple.

"The Influence of Diet upon the Progress of

Bacterial Infection," by Drs. E. L. Opie, L. B.

Alford. Discussion by Drs. Loeb and Wells,

Karsner, Whipple and Opie.

Papers read by title:

"The Effect of Previous Intravenous Injections

of the Pneumocoecus upon Experimental Pneu-

monia by Intrabronchial Insufflation of the same

Organism," by Drs. B. S. Kline and S. J. Meltzer.

"Further Studies Upon the Experimental Pro-

duction of Leprosy in the Lower Animals," by Dr.

0. W. Duval.

At the conclusion of this scientific session the

society went into executive session for the elec-

tion of officers and new members and transaction

of business. Dr. Theobald Smith was unanimously

elected president for the ensuing year. Dr. G. H.

Whipple was elected vice-president for the ensuing

year. Dr. Peyton Rous was elected secretary-

treasurer for the ensuing year. Dr. R. M. Pearee

was elected councillor in place of Dr. Harvey

Gushing whose term expired.

The following new members were elected: Dr.

James B. Murphy, of the Rockefeller Institute,

Dr. L. G. Rowntree, of the Johns Hopkins Hos-

pital, Dr. Richard Strong, of the Harvard Medical

School, and Dr. M. C. Winternitz, of the Johns

Hopkins Medical School.

On Tuesday afternoon, December 29, at 2 p.m.,

and Wednesday morning, January 30, 9 A.M., joint

meetings of the Physiological, Biochemical, Phar-

macological and Pathological Societies were held.

The details of these meetings may be found in the

proceedings of these respective societies.

Geobae H. Whipple
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THE FUNCTION AND TEST OF DEFINITION
AND METHOD IN PSYCHOLOGY^

Amid all of the discussion current in the

last few years among psychologists the un-

prejudiced outside observer might think

that we were a body of men professing to

develop and teach a science who did not

know what that science was to deal with

and without any idea or with too many
ideas as to the methods that should be fol-

lowed in undertaking to develop our knowl-

edge of the unknown or undetermined sub-

ject-matter. Psychology is at once the

science of mind, the science of conscious-

ness, the science of experience, the science

of behavior. Psychology must be studied

only by careful watching of the processes

of the individual, by the individual him-

self; one who does not proceed in this way
is no psychologist, no matter how valuable

his work may be as physiology or biology

or sociology. On the other hand, we are

assured by just as devoted and well-recog-

nized psychologists that psychology must
deal only with the responses of the indi-

vidual, with what can be seen from the

outside, and that what the first man deals

with really has no existence, or at best is

entirely irrelevant to the responses, to

anything that is of scientific interest. If

we are to be taken at our own valuation we
are either altogether unfit to carry on the

task we have set ourselves or entirely un-

prepared for it.

As a matter of fact I presume this comes
from the youth of the science, at least from
taking a definition and formal statements

1 Address of the Vice-president and Chairman of

Section H—Anthropology and Psychology, Phila-

delphia, December 30, 1914.
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of method too seriously. Other sciences

have the same trouble with definitions. It

would be as difficult to find a single phrase

that would mark off physics from chemis-

try in an absolutely accurate and adequate

way as to distinguish psychology from

anthropology or human physiology, and

quite as difficult to formulate a definition

of either chemistry or physics that would

satisfy every one, as to define psychology.

From most traditional definitions, J. J.

Thomson as physicist has no right to be

discussing atoms, and similar violations of

the sacred rights of physics as defined in

the text-books might be cited on the part

of men who are generally labeled as chem-

ists. These men, and the better men in the

sciences in general, are not interested in

phrasing definitions but in solving the

problems that their science, or closely re-

lated sciences present to them. On our

side, much of the discussion, or the liveli-

ness of the discussion, comes from the fact

that we assume that the definition must

determine the science rather than the sci-

ence the definition. It is assumed, tacitly,

to be sure, that a definition is logically

prior to the science, is a statement from

which the science may be deduced or a

program that the science is to follow in its

development rather than a mere statement

of what the science has done, or a formula-

tion, as best we may, of the aims common

to the mass of workers who are generally

accepted as psychologists.

If we are to accept the view that a defi-

nition is the servant of our science rather

than its master, if we are to say with Judd

"that we all know what psychology is,"

then the test of a definition is that it shall

state the aims of the science in the briefest

form possible, and in terms that shall be

best understood by the individuals for

whom it is intended, that shall be least

open to misunderstanding. If we consider

the traditional definitions we find that each

is open to certain objections when tested

by these criteria. The traditional science

of mind implies a general agreement as to

what mind is, and this is lacking. It also

suffers from the implication to men who
do not know what psychology is that we are

to deal with an entity of some sort, for all

terms after they become familiar come to

be regarded as denoting things. "When

mind is defined in a way to avoid this im-

plication, as it usually is in the succeeding

sentence, it is no longer recognizable by the

uninstructed. The same objections hold

against consciousness; it was at first inno-

cent enough of mystical significance, but

a very few years of use to designate the

material to be studied set it up as a thing

or inner force. Hypostatization followed

close upon the heels of its entrance into

definitions. If psychologists were to study

it as the material of their science it must

be the equivalent of mind as mind is of

soul, it must then be an active agent that

psychologists can see, although, like the holy

grail, sight of it is granted only to the pure

in heart. Experience as a substitute for

consciousness or mind escapes some of the

disadvantages in that it is less likely to be

personified or substantialized, but it is diffi-

cult accurately to separate the part of

experience that psychology is to treat from

that touched upon by the other sciences.

When this is accomplished it affords little

advantage over mind or consciousness.

In view of all these circumstances a

change from the inside to the outside, to

describe the object of psychology as behav-

ior, offers the most advantages. Behavior

is at once simple enough to require the

minimum of definition and is hardly capa-

ble of being transformed in meaning to

designate a thing or force. It takes, too,

the attitude toward the mental of the aver-

age non-reflective individual. The ordinary
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man is interested primarily in the mind of

others rather than in his own. He is inter-

ested in furnishing stimuli of various sorts

to other men that shall lead or compel them

to act in certain ways rather than in how
he himself or his fellow feels as he acts.

The advertiser is content if his copy in-

duces men to buy, the orator if his dis-

course brings him votes or changes the

mind of his audience to his own opinion.

The salesman is content with his knowledge

of practical psychology if his patter leads

the buyer to part with his money, the gen-

eral or statesman if he can divine how his

opponent is likely to act under the con-

ditions he presents to him. In the simplest

as in the most complex and important

affairs of life the practical man is concerned

not with mental states, but with behavior.

He usually assumes mental states to account

for behavior, but they are purely hypothet-

ical, not the result of introspection, how-

ever crude. Good temper and bad temper,

conceit and modesty, weak will and strong

will, are all names for qualities that can

be recognized through behavior alone, or

at least can be no more easily recognized

through introspection than by observation.

The bad-tempered man is as little aware of

it and can give as little explanation for it

as his friends or enemies. He knows of

his weakness only by observation of his

actions rather than by any mental process

that precedes or accompanies his acts, and

is probably, through his prejudices, even

less likely to recognize the quality than are

others. To turn in upon one's self, to have

"too much contemplation in one's eye," is

for the average man a sign of weakness, a

forerunner of mental disintegration. The

mental states of the uninitiated are not

known through watching himself, but as-

sumed to explain the behavior of another

man.

On the theoretical side, behavior has the

advantage over the more subjective terms

as a designation of the subject-matter of

psychology that it includes many processes

that are treated by practically all of us.

Very much of the active life bears very
little ascertainable relation to conscious-

ness when closely analyzed. It is not put-

ting the matter too strongly to say that the

more the voluntary processes are analyzed,

the smaller part does consciousness seem
to play in them. The less voluntary proc-

esses, habit, instinct and the various im-

pulses are also included in the list of

psychological processes, although little or

no consciousness accompanies them. They
are quite as easily predicted from without

as from within. Even the learning proc-

esses and the recognition processes are

studied quite as easily by observation as

by introspection. One knows that one recog-

nizes through observation of his mental

states, but sees very little of how he recog-

nizes. One can be almost as sure that an-

other has recognized him as he can that

he has recognized the other. Neither can

determine i«|iiediately how the recogni-

tion has taiih place. Thinking by the

most recent workers would be put on much
the same level. Even the self or personal-

ity, if one is to use the more familiar and
objective term is quite as much removed
from introspection as from observation.

On the whole, if one were compelled to

choose between behavior and consciousness

as a designation of the subject-matter of

psychology and then should apply the term

in all logical strictness, it would be found

that more of the actual content of the aver-

age text-book on human psychology would

need to be eliminated if one deleted the

portions that applied to consciousness than

if one omitted those sections that were de-

voted to behavior.

If we leave human psychology and turn

to animal psychology, no one would deny
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that a study of behavior is all that we have

aside from an uncertain amount of discus-

sion as to how closely or remotely the hu-

man mind can find a parallel behind the

actions of the lower forms. Similar is the

problem raised by the assertions of the re-

cently prominent group of philosophers

who insist that consciousness is non-exist-

ent—at the most an illusion. For them

psychology as the science of consciousness

has ceased to exist. While fashions in philos-

ophy change too often for the psychologist

to attempt to square his definitions with all

of them, it is nevertheless interesting to

see that psychology defined as behavior is

quite as applicable to the philosopher with-

out a mind as to the rest of intelligent

creation. His responses to stimulation, his

perceptions as they modify his actions, his

memory and capacity for reasoning with

varying degrees of accuracy under differ-

ent conditions, even the conditions that led

to his denying that he was conscious, could

be studied with some degree of satisfaction.

Antecedent acts and experience could be

shown to give rise to the various actions,

and would go far toward explaining them.

But it does not follow that because much
of the material in the text-books and much
that the common mind regards as mental

is really a matter of behavior that a defi-

nition of psychology as the science of be-

havior would change the nature of the sci-

ence. As was asserted in the beginning,

the science makes the definition, not defini-

tion the science. There is no mental proc-

ess, however strictly one may follow the

subjectivist, that does not have some influ-

ence upon behavior. The very description

of them in words itself implies behavior.

Perception in all forms, images of all types,

feelings and emotions, not to mention the

mental antecedents of voluntary action, all

play a part in determining the character

of the individual. Each modifies his be-

havior. If one understood thoroughly the

behavior of any man he would also under-

stand his consciousness. It is possible to

neglect behavior in the study of conscious-

ness, but not to neglect consciousness in the

study of behavior. The only ones who
could object to the statement that behavior

was to be understood in terms of conscious-

ness are the men who deny the existence of

consciousness, and they need no convincing

as to the possibility or even the desirability

of defining psychology as the science of

behavior. To my mind, the adoption of be-

havior to designate the subject-matter of

psychology need not change in the least the

treatment of the subject as ordinarily pre-

sented. Even the individual who finds no
interest in anything but the classification

of his own mental states, if such there be,

could go on with his classification, and, if

he classified all of his states, would find

an awareness of his own movements among
them, and find these very important both

as the beginning and the end of his series.

He would probably prefer another descrip-

tion, but his own work would be included

in the definition, he would still be within

the pale. By adopting the definition we
change our description of the science not

the science itself.

It should be added that in the nature of

the case no definition can be satisfactory.

No single phrase, or paragraph even, is

sufficient to definitely delimit the subject-

matter of psychology. Even a short text

can not include and describe all that might

be and is in reality included in the science.

The meanings of terms are bound to grow,

and with each change a definition becomes

inaccurate. Of course, were one to take the

other attitude that the definition fixes the

science, the difficulty would be avoided.

But there is no absolute authority to fix

that definition and even if it could be fixed

by such an authority the science would soon
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find itself on a proerustean bed. Advance

would be impossible. If the science is to

determine the definition, the statement can

be at best a short-hand description of it, it

can do no more than approximate either

completeness or accuracy. A definition is

no more than a choice of evils. All that is

incumbent upon us is that of all evils we

choose the least.

Even more the subject of conflict at the

present moment than the definition of the

science is the question of the methods that

may be employed in developing it. On
this point psychologists have been even

more divided and each more strenuous in

insisting upon his own attitudes. Whether

a new science attracts the more aggressive

and in consequence more intolerant men in

the scientific community, or the very uncer-

tainty of the subject of method leads to an

over-emphasis of assurance, a whistling to

keep up courage, or what the psychoanalyst

would call an emotion that arises from the

constant repression of a complex of doubt

that must be kept below the threshold be-

cause of its unpleasantness, it is undoubt-

edly true that psychologists have spent

more time than most scientists in insisting

upon their own method or the methods that

they have adopted. Ex cathedra state-

ments, and assertions that all who do not

follow their own method are not psychol-

ogists and that all who do follow it and

reach results that do not conform with

their own are not psychologists, have been

relatively very frequent. Several instances

may be mentioned. Wundt, as you all

know, early in the history of the science

asserted that no man who could not obtain

the sensory and motor differences in reac-

tion times was to be included among psy-

chologists, and only recently after a con-

troversy with Biihler on the Ausfrage

method he announced that he would read

no more reports on work done by that

method. At present Miiller and Meumann,
both respected leaders in the science, are

indulging in a controversy in which each

seems to fall back upon similar personal

criteria as a justification for their impa-

tience with the standpoint of the other.

No psychology without introspection has

been a motto frequently implied if not ex-

plicitly asserted, and, ironically enough, an

advocate of the newest method to claim a

monopoly turns upon the former tyrant

among methods with the assertion that it

has been dealing with an illusory material,

that the method is worthless, and that its

followers have retarded the development of

the science and are in general cumberers

of the earth. Turn about is fair play, but

to meet intolerance with intolerance is

usually more interesting and picturesque

than helpful to the science.

To my mind the great difficulty on both

sides lies in the same tendency that makes
trouble with the definition, the method
rather than the science is given priority.

The method should be the servant of the

science, not the science the slave of the

method. The only test of a method is its

accomplishment. Just as with definition

no authority exists that can once and for

all say this is the method, follow it or cease

to be a psychologist. Attempts on the part

of any one to take that tack are quite cer-

tain to be a means of covering the uncer-

tainties or the mistakes of the author; they

are certain not to be fruitful for the sci-

ence. These must have their origin in prej-

udice rather than in any universal law

revealed to that individual alone. Any
method that gives results must be kept,

and the more we have the better. What are

to be called results offers room for differ-

ence of opinion, but the gradually devel-

oped judgment of the recognized members

of the science and of related sciences will

be the final arbiter of that question. With
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the complexity of our subject-matter any

method that can give a point of attack is

to be encouraged on general principles.

The methods that prove fruitless will dis-

appear soon, the valuable ones will assert

themselves. Meanwhile a broad hospitality

that will encourage originality, rather than

a hidebound insistence upon any single

method, will certainly be beneficial for the

advancement of the science.

That the advocates of a method are prone

to exalt the method at the expense of the

science, to make over the science if not the

man to conform to the needs of their

method, can be seen to-day in the writings

of both introspectionists and behaviorists.

The introspectionists in general desire to

put all the essential mental operations on

the inside, to find them in images, while

Watson, their newest and most vigorous

opponent, would put all on the outside.

Thus in the thought processes the more

thoroughgoing believers in images insist

that thinking that does not go on in images

is not thinking, or that the individuals who
announce that they do not use images have

overlooked their images through faulty ob-

servation of some sort. They themselves

heap up images for each of the reasoning

operations, in spite of the fact that many
of the processes they mention are obviously

individual if not irrelevant to the end that

is accomplished. Watson, similarly, after

announcing that psychology is a branch of

behaviorism and its method is the observa-

tion of external responses under experi-

mental conditions, feels himself compelled

to transfer the thinking process in its en-

tirety to the outside where the experimenter

can discover all that goes on. Thinking

must be found in contractions of the larynx,

in slight movements of the larynx, or in

other movements at present undiscovered

which must however lie upon the surface

of the body. It is not apparent why he

should insist on the slight movements of

the larynx, for which delicate apparatus

should be used, rather than upon the full

movements of speech which may be even

more completely analyzed by the ear. If

the language of the individual does not tell

us why he reaches certain conclusions when
he thinks aloud, I can not see how the

slight movements made when he thinks to

himself are to be of any greater aid. So far

as any evidence on the subject exists, the

movements in thinking are but faint replicas

of the movements of ordinary speech.

If we take the thinking process as an

instance, I am inclined to believe that the

great difficulty is not so much with the

method as with the v/ay in which it is ap-

plied. Advocates of both tend to deal too

much with irrelevant materials. As an

impartial onlooker I am convinced that

much of the imagery that we hear so much
of in the long introspective accounts is

wholly or largely irrelevant to the prob-

lems, and I am sure if I may indulge for a

moment in the cocksureness that I am
criticizing, that the slight recorded move-

ments that are mentioned on the other side

would be at most irrelevant accompani-

ments, rather than essential conditions of

the thought process. If one observe any

bit of thinking as revealed in the speech

of another or in one's own consciousness, if

one happen to have a consciousness, it is

seen that there is no difficulty in knowing

that a conclusion has been reached and in

deciding that it is or is not adequate. How
the conclusion is reached, and why it seems

adequate or inadequate, is revealed neither

to introspection nor to observation. To

answer either of these questions one must

proceed as one would in the natural sci-

ences by varying the antecedents of each

process until one discovers that certain are

the real causes and others are chance ac-

companiments. If experimentation is not
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possible, study of the conditions under

which the conclusions are reached and
of the way the conclusion varies with

the immediately preceding events and with

earlier experience may give the same re-

sult. Heaping up descriptions of accom-

panying imagery or of accompanying

movements may be of no more value to this

end than is collecting postage stamps in the

study of the causes of events in the world's

history. Both may be interesting as me-

mentoes, but throw no light upon under-

lying causes.

In the list of irrelevancies in connection

with the reasoning processes is the question

whether one may think without images so

much under discussion at the present. Proof

that men may think without images is a

valuable advance, not in itself, but in so

far as it raises the question how he really

does think. If two men reach the same

conclusion, one with, the other without

images, obviously the presence or absence

of imagery is equally unessential. The

only alternative is to believe that the one

man has images, but does not notice them,

or that the other thinks in spite of his

images. That one thinks and how is the

essential, and the individual with the

imagery is no more and no less effective

in attaining conclusions than the one with-

out. They are equally accurate, and neither

knows directly how he accomplishes his re-

sults. The quarrel over the nature of the

mental state has obscured the more impor-

tant problems of reasoning. For this rea-

son it seems to me that the important ac-

complishment of the Wiirzburg school has

been not to prove that thinking may go on

without images, although I am prepared to

accept that, too, but to show that the ante-

cedent purpose, the Aufgabe, determines

the course of thought. One shows what is

not needed, the other an element that is

essential.

From this standpoint the attempt to set up
a new element of pure thought rather than
to study the actual operations of thinking

is unfortunate. All that has been shown by
introspection is that images are lacking,

not that anything else is present. To as-

sume pure thought is to hypostatize our
ignorance. Particularly objectionable is

this because no attempts have been made to

determine its conditions, to set limits to it,

or to reduce it to any law. It is merely
another addition to our collection of post-

age stamps, perhaps even less valuable than
the others because denomination and name
of the country have been worn off, and no
one knows what the remnants of the por-

trait mean. The great disadvantage with
the introduction of the term, is that, as

with all names, in the course of a few years

all problems of thought, all reasoning oper-

ations, will be explained by reference to it.

If one asks why John reasons better than
Jane the answer will be that John possesses

more of the pure thought element. To be
sure, none of the advocates of the new school

mean anything of the kind at present, and
it may never develop in this way, but the
tendency to use these more or less mystic
entities in mystic ways is strong. A word
becomes a thing on the slightest provocation.

By asserting that conscious states may be

irrelevant, it is not implied that they are

always or even usually irrelevant; in fact,

in opposition to Watson it seems to me
that many mental states are relevant and
that one knows what goes on in mind quite

as well or better from the inside than from
the outside. Not only does the study of

imagery indicate its existence in all but

relatively few individuals, but Meumann's
and many other studies indicate that it has

an important influence upon the method
and capacity of an individual's learning,

his spelling, the methods of mental calcu-

lation and many other activities. To take
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a concrete instance, if I may be indulged

for a mention of names: Here are Terkes

and Watson who have been worl^ing ap-

proximately the same time with the same

problems and materials and attaining the

same conclusions in their chosen field. But

recently, when they came to the applica-

tion of methods to human psychology, one

makes much of imagery and of introspec-

tion in general, as much as the most ardent

introspectionist could wish, while the other

denies the existence of imagery except for

the sake of argument in a few sporadic

cases. If one assume the attitude of the

average man and argue from behavior to

consciousness, it is evident that while

Yerkes has a large amount of concrete

imagery, probably dominantly visual, Wat-

son has relatively little concrete imagery,

and what he has is of the motor type. An
assumption of this sort on the basis of

behavior alone, if we are to include

writing psychological treatises under be-

havior, is of course not to be compared in

value with a few minutes' introspection,

but may be ventured as a guess. If this

holds, not only is consciousness and even

imagery an essential determinant of be-

havior, but it is possible to show that one

important bit of the behavior of the man
who would most emphatically deny the

existence of imagery is due to imagery or

its lack. To ascertain that one does not

have imagery is just as much a contribution

of introspection as to determine that it

exists. To give over introspection alto-

gether is to abandon the method that has

given much if not most of the body of

knowledge that we have at present and to

insist that we use only a method that so

far has been little tried, and which, in the

form that is suggested, the inference of

mental states from slight movements, has

when tested proved relatively futile.

If one broaden slightly the term con-

sciousness and the implication of introspec-

tion it seems possible to put the problem of

psychology in a form that removes all

ground for complaint on all sides. This is

to include in consciousness and among ideas

the fundamental states upon which all

effective mental life depends. More imme-

diate than the image, more certainly made
out than any slight movement, is the series

of assurances that we have that certain

events, subjective or objective, take place.

We know that we recall, we are sure that

we recognize, believe, see objects, that we
are pleased, desire certain things, and are

on the point of striving for them. These

assurances are common to the man who has

images and to the man who has none, to

the man who believes that mental life is

fundamentally sensory and to him who
regards it as altogether motor, to the real-

ist and to the idealist. They might be called

mental states, or mental functions, had not

both been spoiled by use. It is the mind of

the practical man before he does any the-

orizing. It is likewise the starting point of

the psychologist. He begins to deal with

images and with slight movements only

when he becomes sophisticated, and when

he becomes sophisticated he forgets his

starting point and substitutes his explana-

tion of consciousness in terms of images,

movements, or pure thought for the funda-

mental reality. In time he assumes that

the explanation instead of the fact is the

reality, just as the naive man assumes that

memory, attention, will and self are imme-

diately known realities.

My plea is that the real subject-matter of

psychology is the fact that we attain con-

clusions, that we perceive distance, that we

are prepared to act, rather than the im-

agery, or the movements that accompany,

precede or succeed. This group of facts

common to all schools may be explained in

different ways or need not be explained at
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all. It is always possible to determine the

laws of any mental operation, as has been

done by the experiments on memory, by

the statistical method applied to everything

from heredity to advertising by the Cattell

school and others, by the investigators in

education, in medicine, in the studies in

eiBcieney, and also in the early experiments

on Weber's law and reaction times.

Whether classed as conscious processes or

as behavior, every one is capable of de-

ciding whether a sound is more intense

than the preceding, whether a picture is

more or less beautiful than another, of re-

calling and recording the words that were

spoken in a conversation a month ago

(whether truly or not is for the experi-

menter to decide) of pressing a key when
a stimulus is given. That is all that these

experiments require. How these processes

are carried out is entirely indifferent.

Granting that they may be carried out, a

science of psychology is possible. All dis-

agreement between schools is as to how
these judgments are made, that they are

made all agree.

This conclusion does not mean that psy-

chology need stop here. How one remem-
bers, the mental antecedents of an act and
all questions of classification and of ulti-

mate explanation are bound to be raised

and are at once valuable and interesting

—

my only contention is that the nature of

the explanation offered makes no difference

to the fact to be explained, a statement

that is obvious enough but which seems to

be lost sight of in much of the controversy

that is raging. The laws that I have been

mentioning correspond to the simple phys-

ical laws of the lever, of gravitation, Ohm's

law and Joule's law, etc., while the con-

troversy rages about questions related to

the physicist's discussion of the nature of

ether and the atom and the so-called law of

relativity. Whether one is to use intro-

spection or observation as the method of

psychology arises only when one seeks an

explanation of mental laws, not while dis-

covering them. For this explanation intro-

spection, observation and speculation on

the basis of both and of knowledge obtained

from all related fields can, I believe, all be

used to advantage. No one method is com-

plete in itself; in most experiments all

three are used, no matter to what school

the investigator belongs.

One may take as an instance such an

experiment as those of Ach on action with

the reaction time method. The funda-

mental result, let us say, is to determine that

the response that follows, showing two num-
bers written one over the other, depends

for its character and the time required

upon the purpose. That fact is independ-

ent of the method used. If one is inter-

ested in the antecedents of the movement

in consciousness, one must introspect. But
raw products of introspection are value-

less. One must be assured that the images

are essential by repetition of the intro-

spection with the same individual and other

individuals under varying conditions. To
determine the nature of the purpose and

the way it acts one may see if it has any

conscious form, and may indulge in phys-

iological speculations, may look for anal-

ogies in physiological laws, or one may ob-

serve the bodily attitude, the set of the

muscles before and during the response.

The final acceptance of any explanation

will be found to depend upon a harmony

of all these observations with each other

and with related facts. In any case, the

determination of the laws is related to

their explanation as observed fact is re-

lated to theory in physics or physiology.

The question might well be raised

whether the certainty of recognition, of de-

cision and the other processes we have men-

tioned as constituting the primary facts of
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the mental life, are the products of intro-

spection or observation. On this point

there is room for difference of opinion. A
large number of the processes, recognition,

judgment, feeling, seem to be more closely

related to introspection; the active proc-

esses, on the other hand, the comparison of

divided with accumulated repetitions and

perceptions, are either derived from obser-

vation or a combination of observation and

introspection. In addition to these imme-

diately observed, generally recognized men-

tal states and functions there are immediate

facts derived both by introspection and by

observation aided by experiment. Such

are on the one side the awareness of the

different sorts of imagery, the course of

association, colored hearing and the differ-

ent synesthesias, and, on the other, the

changes in circulation with mental opera-

tions, the slight movements, and the larger

movements of expression. These and many
other immediate facts of consciousness

escape the untrained observer or intro-

spector, but are needed to round out the

series of mental facts and to aid in the

formulation of expansions of other facts

and laws.

In brief then there is room in psychol-

ogy for the greatest variety of standpoints

and for all methods, provided only the

spirit of live and let live prevails. The

science is above the individual and the

individual's preference in definition and

method. The definition and method in

turn must grow out of the science ; they are

not given once and for all, and the science

forced into them. Given a set of facts and

laws of fairly general acceptance, the form

of statement again is largely a matter of

individual preference guided and tested

by the interest and comprehension of the

group for whom the discussion is intended.

As in most sciences a mixture of explana-

tion and theory with bare fact may be used,

or bare facts may be stated and explana-

tion follow or be omitted. Methods that

are assumed by the investigators may be

with advantage followed in the restatement

of their results. But formulation of re-

sults and their presentation in a treatise

can no more be determined by a priori

principles than can the statement of defi-

nitions or the prescription of methods. In

brief, my plea is for the widest liberty in

all respects with a testing of everything

by results rather than by formulae or even

by tradition. In the light of the tests so

far available it seems to me that defining

psychology as the science of behavior and

the use of all methods possible under suita-

ble precautions will lead soonest to the end

of psychology, the discovery of mental laws

and their explanation.

And we have no reason to be ashamed of

the progress of the science. More has been

done in the discovery of fundamental laws

in the last sixty years than in all the pre-

ceding centuries from Thales to Fechner,

and interesting problems open to our

methods of approach on every hand.

These laws, the immediate results of experi-

ment, are not in dispute. They have stood

the test of repeated investigation, and are

accepted on all sides. There is much more
difference of opinion about theories, but

even here we have made progress. Except

for the fact that we still take our theories

very seriously, even our theories offer no

more occasion for controversy than do

theories on similar problems among phys-

iologists, or zoologists or much more than

between physicists and chemists.

W. B. PiLLSBURY

M-ES. HENRY DSAPEB

Anna Palmer Draper, widow of Dr. Henry
Draper, died on December 8, 1914, at her home
in New York City. Her name will always be

honorably associated with the science of astro-
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physics. It is interesting to note that the

wives of two of the men connected with the

beginnings of this science played such impor-

tant parts in the careers of their husbands.

Sir William Huggins, who first applied the

spectroscope to the stars, had in his wife, the

talented Margaret Lindsay, an enthusiastic

and capable co-worker during many years of

incessant labor. Dr. Draper was also fortu-

nate when, in 186Y, he married Mary Anna,

the gifted daughter of Courtlandt Palmer, of

New York City. For Mrs. Draper not only

was her husband's associate in his investiga-

tions during the fifteen years of their lives

together, but after his early death in 1882,

she was able to provide for carrying on his

work in a most efficient manner.

It is said that Dr. Draper became especially

interested in astronomy in 1857, while at-

tending the meeting of the British Associa-

tion in Dublin. He was invited by the Earl

of Eosse to go with a party to Birr Castle,

Parsonstown, to see the famous six-foot

reflector. So great was the impression made

upon Dr. Draper by this giant telescope that

he resolved to construct a similar, although

smaller, one for himself. This he did, and in

1867 a reflector of 28-ineh diameter was placed

in his private observatory at Hastings-on-

Hudson. In the summer. Dr. and Mrs. Draper

resided at Dobbs Perry, two miles distant, and

it was their custom to drive together to the

observatory for the evening work. So great

was her interest that he never went to the ob-

servatory without her, and in the days of the

wet plate, she herself always coated the glass

with the collodion. Mrs. Draper told how

sometimes after they had been to the observa-

tory and returned to Dobbs Ferry on account

of clouds, they would find the sky clearing, and

would drive back again two miles to the ob-

servatory and recommence work. During the

early years of their married life. Dr. Draper

was experimenting with the photographs of

stellar spectra with his reflector, and in May

and August, 1872, he succeeded in photograph-

ing the spectrum of Vega, showing four dark

lines. This was four years before Huggins ob-

tained a photograph of the dark lines in the

spectrum of this star. In 1878, Dr. Draper

organized an expedition to go to Eawlins,

Wyoming, for the purpose of observing the

total solar eclipse of July 29. Mrs. Draper not

only went with him, but also assisted in various

ways. Her special duty was to count the sec-

onds during the eclipse and lest the vision might

unnerve her, she was put within a tent and

therefore saw nothing at all of the wonderful

phenomenon. Here she sat patiently and accu-

rately calling out the seconds while the glori-

ous and awe-inspiring spectacle was unfolded.

Some of us remember her among those gathered

on the roof of Hotel Monticello in Norfolk,

Virginia, on May 28, 1900, when without in-

struments we merely observed the total eclipse

for its beauty and grandeur. What memories

it must have recalled to her of the distant west-

ern land where nearly a quarter of a century

before she sat inside the tent and called out

the seconds for her distinguished husband

!

In the winter. Dr. and Mrs. Draper resided

on Madison Avenue, New York City. Here
he established a laboratory, connected with

the residence by a covered passageway, where

his work not dependent on the telescope could

be carried on, and where his photographs could

be studied. The house, which is between

Thirty-ninth and Fortieth Streets, is spacious

and well adapted to elaborate entertaining.

When originally built by Mr. Palmer, it

was the last house in New York City, and

he was cautioned by his business friends

against investing in property so far away from

the center. Mrs. Draper remembered when

the old omnibus running on Fifth Avenue went

only as far as Thirty-ninth Street, so that

when any one alighted and started to walk in

their direction they were sure of a visitor.

In November, 1882, when the National

Academy of Sciences was meeting in New York

City, Dr. and Mrs. Draper entertained the

members at a dinner said to have been one of

the most brilliant ever given there. As a

novelty. Dr. Draper lighted the table with

Edison incandescent lights, some of which were

immersed in bowls of water. About fiity were

present, and at the close of the dinner. Dr.

Draper, although suffering from a severe cold.
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moved about and talked with several of tte

guests, among others, Professor E. C. Picker-

ing, director of the Harvard Observatory.

They discussed in particular the photographs

of stellar spectra Dr. Draper had obtained.

Professor Pickering e3q)ressed to Dr. Draper

his great interest in that work and offered to

measure these photographs if they could be

sent to Cambridge. Almost immediately after

the dinner Dr. Draper was seized with a con-

gestive chill, followed by pneumonia which

proved fatal a few days later.

Mrs. Draper, who was in deep distress after

this sudden loss, desired to establish some memo-

rial to her husband, and for a few years con-

templated the erection of an observatory in

New York City. This plan proved imprac-

ticable, however, and in 1885, she visited the

Harvard Observatory, where Professor Picker-

ing was already photographing stellar spectra

along the same line as the work which she con-

sidered the most important her husband had

done. She thereupon decided to found the

memorial in connection with the Harvard

Observatory, and gave generous sums each

year for its prosecution. At first she thought

only of continuing the researches on stellar

spectra, but in 188Y she decided to extend the

plan to include all available facts about the

constitution of the stars. She not only gave

liberally of her means to carry on this work,

but she always took a great personal interest

in it. Until deterred by failing health she

visited Harvard Observatory regularly, and

personally inspected the progress of the work,

giving advice about matters of policy, and

being greatly interested in the actual inspec-

tion of various stellar spectra. All peculiar

or new types were submitted to her, and

she often exclaimed with girlish eagerness,

" How interesting it must be to do it 1

"

Mrs. Draper was a friend to many scientific

men and frequently gave elaborate entertain-

ments in her spacious home. The old labora-

tory in New York was fitted up as a lecture

or exhibition room and could seat two hundred

people. Here many famous men came to lec-

ture to scientific societies and invited guests.

Here various scientific exhibitions were placed

when she entertained such societies as the

National Academy or the American Astronom-

ical Society. It is quite unusual for women
of wealth to entertain in this manner. Few
who have such beautiful homes, have such a

desire or interest.

The results of the Henry Draper Memorial
have been varied. The first catalogue giving

the spectra of a large number of stars was
published in 1890, and was called the Draper

Catalogue. This contained 10,351 spectra.

Following closely upon this came detailed dis-

cussions of about 5,000 spectra of the brighter

northern and southern stars. In 1911, ob-

servations were commenced for a New Draper

Catalogue, which will contain the spectra of

at least 200,000 stars situated over the entire

sky. In this work Mrs. Draper was greatly

interested until the very last, and wrote en-

couragingly about its progress.

In the course of the Draper Memorial work,

various discoveries have been made, such as

10 novae, more than 300 variable stars, 59

gaseous nebulae, 91 stars of Class O, and a

large number of peculiar spectra. Among the

greatest results may be mentioned, the estab-

lishment of the true order of stellar evolution,

and such discoveries as the connection between

variability and changes in spectra, the addi-

tional series of hydrogen lines, and the exist-

ence of spectroscopic binaries.

Who can predict to what further uses the

great collection of plates will be put or what

further increase in our knowledge of the

sidereal universe will be made by means of the

generous endowment left in memory of Henry
Draper by his devoted and noble wife.

Annie J. Cannon
Harvard College Observatory,

Cambridge, Mass.

A NEW GLACIAL PARK

Announcement has been made through the

press of the gift to the New York State Mu-
seum of a plot of ground covering seventy-five

acres which includes the remarkable Green

Lake near Jamesville, N. Y., with its series of

abandoned cataracts, rock channels and dry

plunge-basins. This spot is not only extremely
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picturesque, but now that the significance of

its singular conformation has been pretty well

worked out by the labors of E. C. Quereau, and

more particularly by Professor H. L. Fair-

child, it constitutes a very extraordinary, if

not unique, geological record.

In the course of Professor Fairchild's work

upon the Pleistocene geology of New York

state, he demonstrated very clearly and in de-

tail the accuracy of Mr. Quereau's suggestion

that in the retreat of the ice mantle the out-

flow of the glacial waters was by way of tre-

mendous rivers moving eastward into the Mo-
hawk-Hudson drainage, and here one of these

streams cut its rock gorge in the limestones of

the Helderberg escarpment and left a series of

plunge-basins beneath great cataracts which

surpassed the dimensions, as they must have

equalled the dignity and grandeur, of Niagara.

The Green Lake or Jamesville Lake, which

lies on the property now thus reserved, is sur-

rounded on all but its eastern side by an

amphitheater of sheer limestone cliils rising to

a height of nearly 200 feet, and the depth of

the lake is stated by the former owner of the

property to be not less than 100 feet. While

water still fills this ancient plunge-basin, it is

water of a deep emerald hue, without visible

outlet or inlet. Westward of this escarpment

is a smaller and dry plunge-basin with its

abandoned cataract cliff and with rocky chan-

nels connecting it with the larger basin, and

from the Green Lake eastward is the old open

discharge into the other stream courses and

cataracts lying beyond Jamesville in the vicin-

ity of Payetteville.

Aside from the extraordinarily clear and

wonderfully effective geological record dis-

played in this place, the spot has additional

scientific interest as its rocks are the resort of

many rare ferns and flowering plants which

have long attracted the botanist.

The menace of commerce, expressed in the

ever-increasing demand for the conversion of

limestone into cement, threatened this wonder-

ful spot, and the intervention of the donor,

who saved it from destruction, is a particu-

larly gracious act inasmuch as it conserves a

place of high scientific and educational inter-

est.

The property is given to the regents of the

university for the State Museum by Mrs.

Mary Clark Thompson, of New York, and
presented in the name of her father, Myron H.
Clark, a former governor of that state, and by
her desire it is to be known as the " Clark

Reservation."

It may be added that this reservation lies

about four miles to the southeast of Syracuse

on the Seneca Turnpike, a new state road, and

is also easily accessible from Jamesville which

can be reached from Syracuse by trolley.

John M. Claeke
Albany, N". T.,

March 3, 1915

THE UNITED STATES GEOLOGICAL SUB-
VET AT TBE PANAMA EXPOSITION

The exhibit occupies a space 62 by 18 feet

in the Palace of Mines and Metallurgy, flanked

on one side by the exhibit of the Bureau of

Mines and on another by the Alaskan exhibit,

for which also the survey has been in a measure

responsible. The central feature of the ex-

hibit is a booth, containing stage-like settings

of a scene, partly modeled and partly painted.

The first represents an undeveloped district in

the arid west being studied by the survey.

Topographers are at work with their instru-

ments on the headlands; geologists have strip-

ped a bed of coal and are taking a sample for

analysis ; and other geologists are studying the

rocks. In the foreground is an automatic

gage beside the river that comes out of the

picture toward the observer. Farther back, a

stream gager is measuring the stream. In the

background is a camp and pack train. The
second scene shows the same district after

development. The results of the stream gag-

ing have been utilized in planning a power

plant that shows in the distance and an irri-

gation project that covers the valley floor. The
coal bed is being mined on one side; an oil

field is under development elsewhere; a sand-

stone bed is being quarried in the foreground;

mining and milling are in progress in the

mountains; a town has been built, and roads,

railroads, and other evidences of civilization

abound.

Behind the scenes, in the same booth but
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facing the ends, are recessed screens, on one of

which are shown pictures illustrating the dif-

ferent kinds of survey work and the part they

play in the development of the country. On
the other screen are shown several series of

pictures.

At one end of the space is shovsm the per

capita production of minerals in the United

States in 1880, about the time of the Centen-

nial Exposition, and of the organization of the

survey, and in 1913, the period between these

dates practically covering the past work of the

United States Geological Survey. The exhibit

consists of one 97-niillionth of the actual pro-

duction of each mineral in 1913 and one 48-

millionth of the production in 1880.

The space along one of the outside aisles is

devoted to a series of cases, illustrating what

our common things are made of, what the raw

material looks like as it is obtained from the

earth, and where it occurs in the United States.

For example, many of the familiar household

articles are there, such as an albuminum sauce-

pan, an electric-bulb filament, and a fountain-

pen point; and above each article is shown the

mineral from which it is made, traced back to

the ore, and then a map of the United States,

showing where the ores occur. Most of these

individual maps have been prepared especially

for this exhibit.

At the west end of the space is an exhibit of

the power and fuel resources of the United

States, including naaps showing the distribu-

tion of the black shale from which oil is de-

rived and the apparatus used in the field in

determining the shales that are worth study-

ing.

In order to show the transparencies in-

cluded in the exhibit to the best advantage,

arcades resembling mine entrances have been

built at the corners of the space. The methods

of work in the survey are illustrated by a

series of cases showing by a set of partial

results how maps are made and other features

of the work.

In the portion of the exhibit relating to

water resources is a display of automatic gages

being run by clock work and recording the

fluctuating height of water in a tank.

One feature of the exhibit is the stereoscopic

pictures, resembling the old mutoseope views

but of a modernized type. These will be ar-

ranged in boxes of fifty each on a table at

which one may sit and study leisurely vari-

ous features of survey work. There are also

shown four series of pictures of the Grand
Canyon and Eocky Mountain region, taken in

the early days of the geological survey by the

famous photographers Jackson and Hillers.

Other cases show the gem minerals, the rare

mineral ores, etc.

SCIENTIFIC NOTES AND NEWS
Col. George W. Goethals has been made a

major-general of the line in recognition of his

services in building the Panama Canal. Brig.-

Gen. William C. Gorgas, surgeon-general, has

been made major-general in the medical de-

partment. Col. Harry F. Hodges and Lieut.-

Col. William L. Sibert, United States Corps of

Engineers, have been promoted to be brigadier-

generals. The bill providing for their pro-

motions extended the thanks of congress to

the officers.

Under the leadership of Dr. Hiram Bing-

ham, the National Geographic Society-Yale

University Peruvian Expedition sailed from

New York on March 3 to continue its work in

the Andean Mountains. Members who left

New York on this expedition are: Director,

Hiram Bingham, Yale University; geologist,

Herbert E. Gregory, Ph.D., Silliman professor

of geology in Yale University, geologist of the

1912 expedition; naturalist, Edmund Heller,

naturalist of the Smithsonian's African expe-

dition, under the leadership of Colonel Roose-

velt; botanist, O. F. Cook, Ph.D., of the

United States Department of Agriculture;

chief engineer, EUwood C. Erdis, of the 1912

expedition; topographer, Edwin L. Anderson;

chief assistant and interpreter, Osgood Hardy,

M.A., of the 1912 expedition; assistant to-

pographer, C. E. Westerberg, B.S., and several

assistants.

Miss Katharine Lilly, head nurse of the

department of surgery of the Rockefeller In-

stitute for Medical Research, has gone to
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France to assist Dr. Alexis Carrel, of the in-

stitute, who recently has heen detached from

the Lyons Hospital and placed in charge of a

hospital at Compiegne, France, near the north-

ern line of battle. Dr. H. D. Dakin, the bio-

logical chemist, who worked some years in this

country, has also joined Dr. Carrel.

President Raymond A. Pearson, of the

State Agricultural College at Ames, Iowa, has

decided not to accept the offer of Governor

Whitman, of New York, to become state com-

missioner of agriculture to succeed Mr. Calvin

Hudson. Dr. Pearson was commissioner of

agriculture under Governor Hughes.

Mr. Willet M. Hayes, formerly assistant

secretary of agriculture, has returned from a

year's service as adviser to the government of

the Argentine Republic and of the Province of

Tucuman.

Dr. and Mrs. N. L. Britton, of the New
York Botanical Garden, Mrs. N. Wille, Mr.

John F. Oowell, director of the Buffalo Bo-

tanical Garden, and Mr. Stewardson Brown,

of the Philadelphia Academy of Natural Sci-

ence, are in Porto Eico engaged in botanical

explorations.

Dr. Janet T. Howell, daughter of Dr. Wil-

liam Howell, professor of physiology in the

Johns Hopkins Medical School, has been

awarded the Sarah Berliner Fellowship for

Women. This fellowship carries with it a gift

of $1,000 to enable the recipient to engage in

research work in physics, chemistry or biology.

Dr. Howell received the A.B. from Bryn Mawr
College in 1910, and the Ph.D. from the Johns

Hopkins University in 1913. She was holder

of the Helen Schaffer Huff research fellow-

ship in physics at Bryn Mawr College during

1913-14 and this year she holds the position of

lecturer in physics at Bryn Mawr College, ta-

king the place of Professor James Barnes.

On February 26, Professor Alexander

Smith, of Columbia University, delivered a

lecture to the Boylston Chemical Club of Har-

vard University on " The Forms of Sulphur

and Their Eolations."

Professor W. K. Hatt, of Purdue Univer-

sity, lectured at the University of Illinois on

February 24 on the subject of " Flood Protec-

tion in Indiana."

Ira O. Baker, professor of civil engineering

in the University of Illinois, lectured recently

before the students of the Short Course in

Highway Engineering at the University of

Michigan. His subject was " Selecting the

Eoad Surface."

Dr. Walter Hough, curator of ethnology,

U. S. National Museum, gave an address be-

fore the California Academy of Sciences on

February lY, on " Explorations of a Sacred

Cave in Arizona."

Dr. Barton W. Evermann, director of the

Museum' of the California Academy of Sci-

ences, gave the Sigma Xi lecture at the Uni-

versity of California on February 24. His

subject was " The Conservation of the Cali-

fornia Elk."

Dr. Eichaed Mills Pearce, professor of re-

search medicine in the University of Pennsyl-

vania, addressed the Buffalo Academy of Med-

icine on Wednesday evening, February 24, on
" Experimental Studies of the Spleen in its

Relation to Anemia, Hemolysis and Hemo-

lytic Jaundice." A reception to the speaker

followed the lecture.

We learn from Nature that M. Louis Mois-

san, son of the late Professor Henri Moissan,

and assistant at the Ecole superieure de Phar-

macie at Paris, who died on the field of

battle on August 10, has left to his school, in

addition to the scientific books and apparatus

of his father, the capital sum of 200,000 francs

for the foundation of two prizes—one for

chemistry (prix Moissan), and one for phar-

macy (prix Lugan), in memory respectively of

his father and his mother, nee Lugan.

Dr. T. Wesley Mills, emeritus professor

of physiology in McGill University, died in

London on February 14.

Professor James Geikie, the distinguished

geologist, died in Edinburgh, on March 2, in

his seventy-sixth year. He entered the British

Geological Survey in 1861 and was called to

the Murchison chair of geology at Edinburgh

University in 1882, succeeding his brother. Sir

Archibald Geikie.
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De. Eichard Weitzenbock, aged thirty

years, dooent for chemistry at Gratz, has been

killed in the war.

A DESPATCH from Rome states that all physi-

cians in Vienna who are under fifty years of

age have been ordered by an imperial decree to

join the army medical corps.

The Rockefeller Institute for Medical Re-

search has appropriated $20,000 to be used

under the institute's direction to further med-

ical research work under war conditions, and

is equipping Dr. Carrel's new hospital in

France with apparatus for research work on

pathological, bacteriological, surgical and

chemical conditions.

The New England Association of Chemistry

Teachers held its fifty-second regular meeting

on February 27, at the Roxbury Latin School,

when an address entitled " Some possible items,

new and old, for the course in elementary

chemistry," was given by Professor Alexander

Smith, head of the department of chemistry

in Columbia University. At the request of the

executive committee Professor Smith discussed

several topics, such as: Action of air in the

Bunsen burner flame; colloidal suspensions;

cause of valence, electrons; the shortest route

to atomic weights-; the distinction between

physical and chemical change; and new view

of a crystalline solid. Several experiments

were performed to illustrate these subjects.

The members who were present in large num-
bers discussed the value of these topics in an

elementary course in chemistry.

The TJ. S. Civil Service Commission an-

nounces an examination for metallographist,

for men only, to fill a vacancy in this position

for service in the Engineering Experiment

Station, Naval Academy, Annapolis, Mary-

land, at a salary of $2,500. The duties of

this position will be (a) to direct the prepara-

tion of metal specimens for microscopic exam-

ination and the photographing of the same, and

to interpret the appearance of specimens under

the microscope; (h) to prescribe correct heat

treatment for steel specimens which have not

had proper treatment; (c) to make and inter-

pret the various standard physical tests applied

to metal specimens; (d) to investigate mis-

cellaneous problems that may arise in the

course of naval practise, such as the cracking

of the tin linings of copper cooking kettles,

imperfect welds, various processes of galvaniz«

ing, etc.; (e) to investigate the properties of

various alloys of metal; (/) occasionally to

make a chemical analysis of metallic sub-

stances. The degree of Ph.D. from a college

or university of recognized standing, and at

least five years' experience since receiving the

bachelor's degree, such experience to have in-

cluded the use of the microscope in the exam-

ination of metals, and the making and inter-

pretation of photomicrographs of metals, are

prerequisites for consideration for this position.

A systematic study of Missouri River and

its tributaries is being carried on by the United

States Geological Survey. Considering the

varied character of the streams of the Mis-

souri River basin and their great economic

value for irrigation, power, and other pur-

poses, the investigation is one of the highest

importance. The water supply of this great

drainage area is the subject of a publication

recently issued by the Geological Survey, en-

titled " Surface Water Supply of the Missouri

River Basin, 1912 " (Water-Supply Paper

326), by W. A. Lamb, Robert Follansbee, and

H. D. Padgett. This report contains the rec-

ords of flow at 130 permanent stations of the

survey during the year 1912, data which are

necessary to every form of water development,

whether it be water power, navigation, irriga-

tion, or domestic water supply. Some of the

tributary streams are exceedingly variable in

flow; others, like the Niobrara in Nebraska,

are remarkably uniform. The Missouri proper

is formed in southwestern Montana by the

junction of three streams which were dis-

covered by Lewis and Clark in 1806 and were

named by them Jefferson, Madison and Gal-

latin rivers. Of these three Jefferson River

drains the largest area and is considered the

continuation of the main stream. This part

of Montana is mountainous and affords many
excellent water-power sites. Among the prin-

cipal tributaries of the Missouri are the

Marias, Musselshell, Yellowstone, Cheyenne,
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Platte and Kansas. The western part of th.e

basin is in the arid belt and the eastern part is

in the semiarid and humid regions. Ten states

of the Union are drained in part by Missouri

River. Rising at the Red Rock Lakes, at an

elevation of 6,Y00 feet above sea level, this

stream descends through the Rocky Mountains

and emerges on the broad prairie land a few

miles below the city of Great Falls, Montana.

From that point it is accounted a navigable

stream with an easy grade, and in passing

through the Dakotas and along the borders of

Nebraska, Kansas and Iowa it receives the

flow of great tributaries, so that as it crosses

the State of Missouri and joins the Mississippi

a short distance above St. Louis it becomes one

of the large rivers of the world. Its total

drainage area is about 492,000 square miles in

extent and comprises, in addition to the states

above mentioned, large areas in Wyoming and

Colorado and a smaller area in the south-

western part of Minnesota.

The Michigan College of Mines has received

a collection of minerals from the Shattuck

Cave, near Bisbee, Arizona, one of the wonders

of the mining world. This cave was opened

in 1913 by a drift on the third level of the

Shattuck Mine. When the miner who had

been drifting in this part of the level returned

one night after a heavy blast, he found that

the working face had entirely disappeared and

that before him was a great opening reaching

farther than his light would shine. Looking

upward he could see tiny lights flashing and

believing that they were stars he ran back to

the shaft, declaring that he had blasted a hole

clear through to surface. Mine officials inves-

tigated at once and found that a great natural

cavern had been opened up, circular in shape,

340 feet in diameter and 175 feet high. It was

a virtual fairyland of beauty, myriads of

crystals in the roof reflecting back the lights

from the miners' lamps. Walls, roof and floor

were covered with great clusters of crystals,

and near the center of the cavern a cluster of

stalactites hung from the ceiling in the form

of a great chandelier 40 feet long. The crys-

tals were for the most part pure white, but in

places where the filtering waters had contained

iron and copper, the beauty was enhanced by
great transparent stalactites and stalagmites,

some ruby red, others a clear emerald green

or azure blue. The mining company illumi-

nated the cave with electricity and has allowed

thousands of visitors the privilege of seeing it.

An attempt was made to have the Smithsonian

Institution at Washington remove and repro-

duce a portion of the cave, but nothing came
of it. It is because the mine operators have

now found it necessary to fill the cave with

waste rock that the Shattuck-Arizona Mining
Company sent the specimens to the College of

Mines. Superintendent Arthur Houle, of the

Shattuck Company, is a brother of Professor

A. J. Houle of the college.

UNIVEBSITT AND EDUCATIONAL NEWS

The Massachusetts committee on education

voted unanimously on February 25 in favor of

" taking initial steps toward the establishment

of a state university."

Robert Fleesheim has left a bequest of a

million marks to the University of Frankfurt.

De. Frank J. Goodnow will be formally in-

augurated president of the Johns Hopkins

University on or about May 20. It is planned

to give the occasion a double significance in

inaugurating the third president of the uni-

versity and formally dedicating the new site

at Homewood.

At Smith College the following promotions

have been made: from assistant professor to

associate professor, Inez Whipple Wilder,

A.M., department of zoology; from instructor

to assistant professor, Mary Murray Hopkins,

A.M., department of astronomy, and Grace

Neal Dolson, Ph.D., department of philosophy.

The senate of the University of London has

conferred, as we learn from Nature, the titles

of professor and reader in the university upon

the following: Dr. A. L. Bowley (London

School of Economics), statistics; Mr. L. R.

Dicksee (London School of Economics), ac-

counting and business organization ; Mr. J. E.

S. Frazer (St. Mary's Hospital Medical

School), anatomy; Dr. T. M. Lowry (Guy's
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Hospital Medical School), chemistry; Mr. J.

H. Morgan (University College and the Lon-

don School of Economics), constitutional law;

Dr. W. J. E. Simpson (King's College), hy-

giene and public health; Mr. J. H. Thomas

(University College), sculpture; and Mr. G.

Wallas (London School of Economics), polit-

ical science.

DISCUSSION AND COSBESPONDENCE

HEADSHIP AND ORGANIZATION OP CLINICAL DEPART-

MENTS OF FIRST-CLASS MEDICAL SCHOOLS

To THE Editor of Science: In the October

30, 1914, number of Science there is a very

interesting and timely article by Dr. Meltzer,

of the Rockefeller Institute, on the reorgani-

zation of clinical teaching in this country,

" Headship and Organization of Clinical De-

partments of First-class Medical Schools."

The subject is a very important one and I feel

sure that it will interest the many medical men
who have the opportunity of reading your

journal. Dr. Meltzer refers in his letter, which

is written to a university president, to the

report of the Council on Medical Education of

the American Medical Association made to the

House of Delegates of the A. M. A. in June

of last year. He takes occasion to criticize in

his letter several statements made in this re-

port, and especially the statement "that the

medical school very properly demands that its

clinical teachers be men who are recognized

as authorities in their special fields, both by the

profession and the community," and he fur-

ther objects to the use of the term " grotesque "

as referred to a plan in which it is proposed

that clinical teachers may do private practise,

but that fees from such practise are to be

turned into the university treasury. He also

questions in advance the value of a report on

the reorganization of clinical teaching that is

to be made by a committee of the well-knovm

clinical teachers to whom this subject has been

referred by the Council on Medical Education.

As chairman of the Council on Medical

Education I am very glad that this important

subject is being discussed in the columns of

such an influential journal as Science and

by such an able physician and research worker

as Dr. Meltzer. I feel, however, that the

readers of Science and college presidents and

trustees could not form an accurate view of

the position taken by the American Medical

Association from Dr. Meltzer's letter alone,

and without reading the portion of the report

of the Council on Medical Education referring

to this subject, and therefore am enclosing

this special part of our report from page 15

to page 17.

In the reorganization of our medical schools

one of the most pressing needs is that of

placing the clinical departments on a more
satisfactory basis. Little has as yet been done

in this country with this problem, and the

time has arrived when the medical profession

and the medical schools must take up this

matter vigorously and formulate a general

plan of organization of our clinical depart-

ments and urge its adoption. With this in

view the Council on Medical Education has

appointed a strong committee of ten clinicians,

who have had great experience in teaching and

who are regarded as authorities in their spe-

cial departments and in medical education, to

study this subject and report to the conference

on medical education.

The organization of a clinical department is

a more complex subject than that of a depart-

ment like anatomy, or physiology, where teach-

ing and research are the functions demanded.

In clinical work the head of the department

and his associates must be three things; first,

great physicians in their special field; second,

trained teachers; and third, research workers.

The medical school very properly demands that

their clinical teachers be men who are recog-

nized as authorities in their special fields, both

by the profession and by the community. In the

organization of a clinical department this fact

must not be lost sight of and whatever plan

is adopted must make it possible for the clinical

teachers to remain the great authorities in

their special fields both in the eyes of the pro-

fession and of the public.

The plan adopted by the German univer-

sities has been on the whole most satisfactory.

There a professor in a clinical department is

in every sense a university professor just as
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much as the professor of chemistry or of

physics. His university work commands his

time. He must allow nothing to interfere with

his teaching, his clinical work in the hospital

or his research, and he devotes on the average

quite as much time to his university work as

does his colleague in chemistry or in mathe-

matics. In addition to this, however, he

devotes some time each day to private prac-

tise by which he maintains his position before

the profession and the public as a great spe-

cialist. This can be done without neglecting

his imiversity position. In fact, if he does not

remain the great physician, he ceases to be of

as much value either to his students or to his

university. On the other hand, if he should

neglect his university work because of the time

he devoted to private practise, his services

would be dispensed with.

This problem of clinical teaching has been

taken up during the year by the General Edu-

cation Board and, as a result, an interesting

experiment is to be tried at Johns Hopkins

and possibly at one or two other places. The

General Education Board has given Johns

Hopkins $1,500,000 endowment with which to

pay salaries to the departments of medicine,

surgery and pediatries. The position is taken

in this experiment that the head of a clinical

department should be given a very large salary

and should receive no fees for private practise.

It was recognized at once that the rich should

not be deprived of the services of these experts,

so the grotesque plan is proposed that these

men may do private practise, but that fees

from that practise are to be turned into the

university treasury and not into their own
pockets. [As will be seen by the context the

word " grotesque " does not apply to the plan

as a whole but is used to characterize that part

of it which proposes that these clinical teach-

ers may do private practise but are not per-

mitted to receive any fees for these services,

the understanding being that the fees are to be

assessed and collected and appropriated by the

university or hospital. I desire to assume the

full responsibility for this particular portion

of the report and to submit that the terra

" grotesque " is an exceedingly mild one to

characterize such an unethical and illegal

scheme. That the fees for the peculiarly indi-

vidual and personal service rendered by a

physician or surgeon to his patient should be

appropriated by any institution and not go

direct to the medical man rendering such serv-

ice is clearly unethical. It is equally clear that

it is illegal, as the institution would have no
standing whatever in court if it sought to col-

lect for itself the fees for such service. It is

interesting to note in this connection that al-

though these propositions are perfectly clear

to men who are practising medicine, they are

not as self-evident to non-clinical and non-

medical men who are not in a position to

understand the rights and interests of the

medical profession.]

The men who proposed this plan, and pro-

vided the money necessary to make the experi-

ment, are non-medical men; they do not have

the medical point of view and they do not

understand the complex functions demanded
of the clinical teacher.

This plan has not been well received by the

clinical teachers and finds its supporters al-

most entirely among the laboratory men. It

is difficult to understand if the teachers in a

medical school are to be placed on salaries and
not permitted to receive any compensation for

outside work, why the clinical teacher should

be given a very large salary and his colleague

in anatomy or in pathology a comparatively

small one. The sweating of the scientific men
who have devoted their lives to teaching and

research on miserable salaries is notorious.

Advantage has been taken of the fact that

their scientific enthusiasm would hold them

to their work and they are often as underpaid,

comparatively, as the workers in a sweat shop.

Surely, if the medical department of a uni-

versity receives large endowments for the pay-

ment of salaries, the men teaching in the labo-

ratory sciences should receive the first consid-

eration. Again, if a clinical department ob-

tained large sums for salaries, why should they

pay a very large salary to the head of the

department who in a very limited amount of

time devoted to practise could obtain for his

services much more than the amount of such
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salary? Would it not be better to devote the

available money to paying several younger

men from 25 to 35 years of age—their more
productive years—to devote practically all

tbeir time to teaching and research? Fortu-

nately for the plan, the men vcho are respon-

sible for it recognize that it is an experiment

and frankly advise that it be not adopted bj

other medical colleges until it has been tried

out on Hopkins.

The fact that such a plan has been seriously

proposed by laymen interested in education

emphasizes the necessity of a thorough reor-

ganization of our scheme of clinical teaching

along lines to be determined and agreed on

by a committee of our best clinical teachers.

I should like to add the following comment.

First, that the Council of Medical Education

believes that one of the most pressing needs

is that of the reorganization of our clinical

departments on a more satisfactory basis.

Second, the Council of Medical Education

has taken the position that this important

subject of the reorganization of clinical teach-

ing should be submitted to a committee of ex-

perts, men who are recognized as great clinical

teachers and who are familiar with the prob-

lems of clinical medicine. This committee is

composed of the following men: Dr. V. C.

Vaughan, University of Michigan, President

of the American Medical Association ; Dr. Geo.

Armstrong, McGill University; Dr. John

Finney, Johns Hopkins University; Dr. John

Clark, University of Pennsylvania; Dr. W. J.

Mayo, trustee of the University of Minnesota;

Dr. Geo. deSchweinitz, University of Pennsyl-

vania; Dr. Frank Billings, Eush Medical Col-

lege, University of Chicago ; Dr. Harvey Gush-

ing, Harvard University; Dr. Geo. Dock,

Washington University, and Dr. Saml. Lam-
bert, Columbia University.

The committee is at present working on this

problem. The Council on Medical Education

does not know as yet what the findings of this

committee will be. We believe, however, that

the report of this committee will be of greater

value than would the report on this particular

subject of a committee of university presi-

dents, professors in the science departments of

universities, professors of the laboratory

branches such as embryology, chemistry or

physiology in a medical school, or men who
are devoting their lives to the problems of

medical research, but who are not in touch with

clinical medicine. Would it not be well for

university presidents, university trustees and

medical faculties who contemplate reorganizing

their clinical departments to await the findings

of this committee representing the American
Medical Association? The subject was dis-

cussed February 16, 1915, at the annual con-

ference on medical education held in Chicago

and the final report will be made to the house

of delegates at the June meeting of the Amer-
ican Medical Association.

Arthur Dean Bevan

soil nitrates

To THE Editor of Science: In the reviews

of an article^ by Mr. Wright and myself ap-

pearing in a monthly bulletin of the Inter-

national Institute of Agriculture^ and the

Chemical Abstracts of the American Chemical

Society,^ the point of view supported by our

paper is not fully recognized. One review

refers to the malnutrition of citrus trees as

resulting from the toxic effects of super-

abundant nitrates, and the other refers espe-

cially to the production of malnutrition from
the denitrification of soil nitrates. We pre-

sented the data of our experimental studies in

California in some detail in order to draw
attention to what we believe to be an impor-

tant phenomenon, namely, that probably iden-

tical symptoms of malnutrition result either

from superabundant nitrates which we regard

as one phase of the so-called " alkali " poison-

ing and by nitrogen starvation which may re-

1 "Eelation of Bacterial Transformations of

Soil Nitrogen to Nutrition of Citrus Plants,"

Kellerman, K. F., and Wright, E. C. (Bureau of

Plant Industry, U. S. Dept. of Agr.) in Journal

of Agricultural Sesearch, Vol. II., No. 2, p.

101-13, Washington, D. C, May, 1914.

2 Monthly Bulletin of Agricultural Intelligence

and Plant Diseases, Year V., No. 9, p. 1166, Sep-

tember, 1914.

s Chemical Abstracts, Vol. 8, No. 15, p. 2769,

August 10, 1914.
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suit either from a natural property of soil ni-

trogen or may be caused by denitrifieation of

soil nitrates usually caused by improper cul-

tural methods.

K. F. Kelleeman

SCIENTIFIC BOOKS
Water Reptiles of the Past and Present. By
Samdel Wendell Williston, professor of

paleontology in the University of Chicago.

University of Chicago Press, 1914. Pp.

vii -|- 251, with 131 text-figures.

This interesting volume summarizes in a

most authoritative manner our knowledge of

the reptiles which have become adapted to

aquatic life, and it also includes a chapter on
the classification of reptiles, a subject upon
which Professor Williston, with his forty years

of special study, is abundantly fitted to speak.

In his introduction the author speaks ear-

nestly in the defense of reptiles, which are so

often of ill repute as cold, gliding, treacherous

and venomous creatures shunning sunlight

and always ready to poison. As a matter of

fact, but few reptiles possess these evil pro-

pensities, for, aside from the venomous ser-

pents, there are but two poisonous reptiles

known, and the vast majority are not only

innocent of all offense toward man, but are

often useful to him. More than four thousand
reptiles are living, representing, however, but
four of the fifteen orders which were formerly

alive. The terse definition of a reptile as a

cold-blooded, backboned animal which breathes

air throughout life is not surely correct, since

it has been believed that certain extinct ones

may have been warm-blooded.

While there are very marked distinctions of

structure between the amphibians and the rep-

tiles, there can be no doubt that the early

amphibian ancestors of the modern toads,

frogs and salamanders were also the ancestors

of all living and extinct reptiles. This is

proved by the fact that discoveries of recent

years have bridged over nearly all the essen-

tial differences between the two classes so com-

pletely that many forms can not be classified

unless one has their nearly complete skeletons.

In the case of some of the oldest amphibia, the

Stegocephalians, we know that they were water-
breathers during part of their lives, because
distinct impressions of their gills have been
preserved, but we are not so sure that some
of the more highly developed kinds were not
air-breathers from the time they left the egg;
if this be true, our definition of a reptile as

distinct from an amphibian is rendered still

less secure. We are quite certain that from
some of the early extinct reptiles—^probably

the immediate forebears of the great dinosaurs—^the class of birds arose, while another group
of primitive reptiles, called the Theriodontia,

and known chiefly from Africa, gave rise to

the mammals.
The classification of reptiles is still a matter

of much doubt and uncertainty, no two authors
agreeing on the number of orders or the rank
of many forms. Many strange and unclassi-

fiable types which have come to light in Worth
America, South Africa and Europe have thrown
doubt on all previous classification schemes and
have weakened our faith in all attempts to

trace out the genealogies of the reptilian orders

;

and classification is merely genealogy. It is

only the paleontologist who is competent to ex-

press opinions concerning the larger principles

of classification of organisms and especially the

classification of reptiles. The neozoologist,

ignorant of extinct forms, can only hazard
guesses and conjectures as to the relationships

of the larger groups, for he has only the spe-

cialized or decadent remnants of past faunas
upon which to base his opinions.

Williston's scheme of classification differs

only in minor details from the more conserva-

tive of the generally accepted views, and those

differences are, for the most part, the writer's

own opinions, to be taken for what they are

worth. It may be said decisively that no classi-

fication of the reptiles into major groups, into

superfamilies or subclasses that has so far been
proposed is worthy of acceptance; there is no
such subclass as the Diapsida or Synapsida,

for instance.

Williston recognizes and briefly diagnoses

fifteen orders, of which three groups, the Pro-
ganosauria, Protorosauria and Thalattosauria,

are provisionally given this rank.
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The third chapter is an illuminating dis-

cussion of the skeleton of reptiles, in which

the principal elements are not only fully de-

scribed, but illustrated by the author's draw-

ings.

The chapter on the Age of Reptiles contains

a chart showing the range in time of the

various reptilian suborders, beginning with

the Carboniferous. Each important horizon

is taken up in turn and the character of the

sedimentation and location of the chief expo-

sures discussed. This section is illustrated by
Williston's restorations of various Permo-
Carboniferous reptiles.

All this is by way of preparation for the

main theme of the book—that of the adapta-

tion of reptiles to aquatic life—and the fifth

chapter discusses the problem in general, with

the principal structural changes which water-

living brings about, comparing the reptiles in

their modification with other important aquatic

types. Then in regular sequence the water-

inhabiting orders are discussed: the Saurop-

terygia, Lystriosaurus among the Anomodontia,

the Ichthyosauria in which the summit of

aquatic adaptation is reached, Mesosaurus of

the Proganosauria, Pleurosaurus of the Pro-

torosauria, many of the Squamata, especially

the marine iguana Amblyrhynchus of the

Galapagos Islands, and the Agailosaurs and
Mosasaurs, our knowledge of the last named
being largely due to the author's own re-

searches.

Another chapter treats of the Thalattosauria

recently described by Dr. J. C. Merriam, while

the Rhynchocephalia are represented by
Champsosaurus. Crocodile-like forms are in-

cluded under two orders, Parasuchia and Croc-

odilia, Oeosaurus, an Upper Jurassic crocodile,

going to the extreme and developing an ieh-

thyosaur-like tail for swimming. The final

chapter treats of the Chelonia, the most
sharply distinguished order of reptiles and
the one which had the most uniformly con-

tinuous and uneventful history from the

Triassic to the present time.

This book is a thoughtful exposition of the

entire subject from a master hand, and while

necessarily technical in part, is written in

such a style as to be eminently readable. It

departs from the great majority of popular
books of "ancient monsters" because it ia

written by one who has a world-wide reputa-

tion as an authority on the subject of which
he treats.

In view of the success of the present volume
and of the preceding "American Permian
Vertebrates," Williston's announced volume
on the evolution of the reptiles is anxiously
awaited.

Richard S. Lull
Yale University,

February 1, 1915

Festschrift Max Bauer zum siehzigsten Ge-
hurtstag gewidmet. Edited by R. Brauns.
Stuttgart, E. Schweizerbartsche Verlags-
buchhandlung, 1914. Pp. viii -f 568, por-

trait, 32 plates and 4Y text-figures; Neues
Jahrbuch fiir Mineralogie, Geologie und
Palaontologie, Beilage Band XXXIX.
As a richly deserved and most fitting tribute

of regard and esteem to a scientist of distin-

guished merit, the recent issue of a supple-

mentary volume of the "Neues Jahrbuch fiir

Mineralogie, Geologie und Palaontologie," in
honor of the seventieth anniversary of the
birth of Herrn Geheimrath Professor Dr. Max
Bauer, founder of the Mineralogical Institute

of the University of Marburg, enlists the sym-
pathies of all interested in scientific progress,

more especially in the domain of mineralogy.
This handsome octavo volume extends to nearly

600 pages, and is embellished with an excellent

likeness of Professor Bauer, as well as with

32 well-executed plates and 47 text-figures

illustrating the subject-matter of the various

articles. The dedication from his friends, co-

workers and students gives warm expression

to their appreciation of his services in the

cause of science.

Of the many valuable papers in this testi-

monial "Festschrift" we can do little more
than cite the titles or indicate the subject-

matter. Professor Alfred . Bergeot, of Konigs-
berg, treats of the structure of the manganese
deposits at Meggen-an-der-Lenne, and empha-
sizes their value in a determination of the

geological formation of this region (pp. 1-63)

;
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Dr. R. Brauns studies the scapolite-bearing

eruptive rocks in the lake region of Laach

(pp. Y9-125). A full and interesting paper

on the discovery of a small crystal-grotto in

pegmatitic granite of Wildenau, Saxon Vogt-

land (pp. 126-185, 5 plates and 4 figs.), is

contributed by Dr. Ross Bruno. A study,

V7ith analyses of the basalts of Marburg, is

offered by Professor Arthur Schwantke (pp.

531-567, 8 plates and 5 figs.), and one on the

origin of talc deposits by Professor C. Doelter

of Vienna (pp. 521-530). Much interesting

information as to the nephrite of Harzburg is

supplied by Dr. J. Uhlig, of Bonn.

There is also a paper on the monazite of

Dattas, Diamantina, State of Minas Geraes,

Brazil, by Dr. K Busz (pp. 482^99); the

methods employed for investigating the molec-

ular structure of silicate solutions are treated

of by Dr. H. E. Boeke (pp. 64-78) and a brief

account of a polishing apparatus for crystal

planes is given by Dr. Victor Goldschmidt, of

Heidelberg (pp. 186-192). This is followed

by a paper on an instance of the deposition of

sodium in contact-metamorphosis at Lange-

sundsfjord, Norway, by V. M. Goldschmidt,

of Kristiania (pp. 193-224), and a study of

<!ertain aspects of monohydrate lithium-

sulphates, by Dr. A. Johnsen (pp. 500-520).

The elffiolite-syenite-laccolite of the Sierra de

Monachique in southern Portugal is the sub-

ject chosen by Dr. Erich Keiser, of Giessen

(pp. 225-267, with geological sketch map on

Plate XII) ; Dr. Eduard Raphael Liesegang

treats of pseudoclase (pp. 268-276) ; the nomen-
clature of crystal forms is studied by Dr. L.

Milch (pp. 277-289), and a paper on the gran-

ites of the Carpathians is contributed by Dr.

J. Morozewicz (pp. 290-345).

In his account of the tin deposits of Tas-

mania (pp. 346-387) Dr. Fritz Noething ex-

presses the opinion that these deposits are

either entirely or in great part of marine, not

of fluviatile origin. This paper is followed by
one on colloidal silicates by Dr. ~F. Rinne

(pp. 388^14). Besides his study of the

nephrite of Harzburg, Dr. J. IJhlig reports on

a diopside with manganese from the same
region (pp. 446—449). Less strictly scientific,

Tjut extremely interesting as a contribution to

the historic description of a celebrated volcano,

is the paper by Dr. K. Sapper on the " HeU
of Masaya," presenting a synopsis of the ac-

counts of this Nicaraguan volcano given by
the early Spanish visitors to this region, sev-

eral of whom ascended to the mouth of the

crater, beginning with the ascent made in 1529

by Gonzalo Fernandez de Oviedo y Valdes.

The mere recital of the many subjects treated

of in this volume is a sufficient indication of

its wide range and of the variety and value of

its contents, rendering it an important con-

tribution to mineralogieal science.

The birthplace of Professor Bauer was the

village of Gnadenthal, near Schwabisch-Hall,

in Wurtemberg; at the date of his birth,

September 13, 1844, his father was the pastor

of the community. Two years later. Pastor

Bauer was transferred to Aalau and then to

Kunzelsau and Weinberg; in this last-named

place he was acting as " superintendent " at the

time of his death in 1872.

^

Max Hermann Bauer was the eldest of eight

children, six of whom still survive. In 1859,

when fifteen years old, he entered the Poly-

technic school in Stuttgart, where he devoted

himself to the study of mining engineering

and metallurgy, his interest in this latter

branch having been awakened by frequent

visits to the large iron foundries and mines of

Wasseralfingen quite near Aalau, with whose

officials his parents were well acquainted.

However, the question soon arose whether this

field would offer sufficient guarantees for the

future in the case of one without private for-

tune. Of the extremely conservative ideas

prevailing in his immediate neighborhood Dr.

Bauer writes :
" In my native place at that

time people usually felt themselves confined

to the narrow limits of their birthplace; the

idea of seeking elsewhere the more favorable

opportunities lacking there, was regarded as

eccentric."

Hence the young student, after successfully

passing his examination in the Stuttgart Poly-

technicum in 1862, turned his attention more
especially to mathematics and the natural sci-

ences, which he pursued from 1863 to 1865 at

1 These autobiographical details were very

kindly furnished to me by Professor Bauer.
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the University of Tiibingen, with the inten-

tion of qualifying himself for instruction.

When this course was completed, he became

an instructor, successively, in several Real-

schulen in Wurtemberg. His services in this

capacity were so highly appreciated that the

government sent him to Paris in 1867 to per-

fect himself in the French language.

However, his growing interest in mineralogy

and geology gradually induced him to devote

more and more of his time to these studies,

and the doctor's degree was awarded him by

Tubingen University for a dissertation en-

titled :
" Die Braunsteingange von Neuenberg."

Another period of study in Tiibingen in 1868

enabled him to profit by the instruction of

Professor Eduard Eeusch, an authority on

crystallography, and for a time Dr. Bauer con-

fined himself essentially to this science, while

not neglecting geology and ' paleontology.

Some of the results of his crystallographic in-

vestigations were presented in his first treatise,

on mica, issued in 1869, while a number of

articles on geology and paleontology as well

as his participation for a score of years in the

preparation of the special geological map of

Prussia, on a scale of 1 : 25,000, showed his

proficiency in these sciences.

The autumn of 1868 found Dr. Bauer in

Berlin pursuing a course of study in the

mineralogical institute there under the direc-

tion of Gustav Eose. The outbreak of the

Franco-Prussian War in July, 1870, inter-

rupted these studies, as Dr. Bauer volunteered

in defence of his Fatherland. After the ter-

mination of this war he was active for a

time in Munich and then again in Tiibingen,

proceeding thence to Gottingen, where he be-

came privat decent of mineralogy and geology.

In 1872 he occupied a similar position in Berlin

University, also becoming first assistant in the

mineralogical institute. From Berlin, in 1875,

he was called to the University of Konigsberg

as ordinary professor of mineralogy and geol-

ogy. These studies had for a time been some-

what neglected in this university, and there

was a sad lack of instruments, books and

specimens; not a single fossil was to be seen.

This condition of things was entirely changed

by Professor Bauer during the one and a half

years of his stay. While his lectures embraced

the entire field of mineralogy, geology and

paleontology, his own personal studies were

especially concerned with crystallography and

crystallographico-physieal investigations. It

was toward the close of this residence in

Konigsberg that he issued his " Lehrhuch der

Mineralogie" (1st ed., 1886; 2d ed., 1904).

In the autumn of 1884 Professor Bauer
transferred his activities to the University of

Marburg, where he has been professor of min-

eralogy and petrography for the past thirty

years. During this period he has devoted spe-

cial attention to the diabases of Hesse and

Nassau and to the basaltic region of Hesse,

formations which theretofore had been little

studied.

At the time of Professor Bauer's removal

to Marburg, he succeeded to C. Klein as editor

of the mineralogical section of the Neues
Jahrbuch fur Mineralogie, Geologie und Pald-

ontologie and has carried on this task up to

the present time. During this long period

more than fifty regular volumes of the

Jahriuch and thirty-eight supplementary

volumes have been issued, and also more than

a dozen volumes of the Oentralhlatt fur

Mineralogie, Geologie und Paldontologie, a

publication connected with the Jahrhuch,

so that the editorial supervision of Professor

Bauer has covered some one hundred volumes

of these journals.

The valuable researches and publications of

Professor Bauer on precious stones also belong

to this period, visits to the famous gem-cutting

establishments of Idar-Oberstein and to the

diamond-cutters of Hanau having aroused his

interest in this direction. A more definite

direction to his activity was, however, provided

by the plan of a German publishing house to

bring out a translation of the present writer's

" Gems and Precious Stones of North Amer-

ica." The task of translating and adapting

this book was entrusted to Professor Bauer.

As the publishers wished to enlarge the scope

of the work while retaining its rich embellish-

ment of colored plates, the enterprise resulted

in the production of the " Edelsteinkunde'"

(1st ed., 1896; 2d ed., 1909), an English ver-

sion of which was published by Dr. L. F.
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Spencer, director of the mineralogical depart-

ment of the Britisii Museum, in 1904.

George F. Kunz

Optic Projection. Principles, Installation and

Use of the Magic Lantern, Projection Micro-

scope, Eeflecting Lantern and Moving Pic-

ture Machine. By Simon Henry Gage and

Henry Phelps Gage. The Comstock Press,

Ithaca. 1914. Pp. Y31. $3.00.

Professor Gage and his son. Dr. Gage, have

written a timely and compendious treatment

of optical projection that will be heartily wel-

comed by all who are interested in the subject.

Such recent developments of the art of pro-

jection as cinematography and opaque projec-

tion are discussed at length, while the older

ordinary forms of projection are not neglected.

The titles of the fifteen chapters are, in order

:

Magic Lantern with Direct Circuit; Magic
Lantern with Alternating Current; Magic
Lantern for Use on the House Electric Light-

ing System; Magic Lantern with the Lime
Light; Magic Lantern with Petroleum Lamp,
with Gas, Acetylene and Alcohol Lamps;
Magic Lantern with Sunlight, Heliostats ; Pro-

jection of Images of Opaque Objects ; Prepara-

tion of Lantern Slides ; The Projection Micro-

scope; Drawing and Photography with Projec-

tion Apparatus; Moving Pictures; Projection

Rooms and Screens; Electric Currents and
their Measurement, Arc Lamps, Wiring and
Control, Candle Power of Arc Lamps for Pro-

jection; Optics of Projection; Uses of Projec-

tion in Physics, Normal and Defective Vision.

In addition there is given a historical outline

of the origin and development of projection

apparatus, a list of manufacturers of and
dealers in projection apparatus, a bibliography

and an index of both names and subjects.

There are 413 cuts and diagrams.

The authors state that their aim has been to

explain the underlying principles upon which
the art of projection depends and to give such

simple and explicit directions that any intelli-

gent person can succeed in all the fields of

projection. The point of view throughout is

that of the skilled amateur. To the profes-

sional operator the treatment will appear aca-

demic, to the theorist it will appear very prac-

tical, but all will agree that it covers the

middle ground clearly and exhaustively.

P. G. Nutting

TEE METEBOLOGY OF ADELIE LAND,
ANTASCTICA

The climatic facts set forth by Sir Douglas
Mawson in his interesting volumes, " The
Home of the Blizzard," reviewed last week in

Science, justify his claim that it is the

stormiest spot on the face of the earth. Al-

though the data as to the weather are desultory

and incomplete, except as to the winds, yet a

brief survey of this newly discovered lancT is

of scientific interest. Fortunately the expedi-

tion was equipped with recording instruments

for barometer, sunshine, temperature, wind,

etc., so that data exist for full and satis-

factory discussion of local meteorology in the

promised scientific volumes. Observations

were made at the main base. Commonwealth
Bay, 6Y° S., 133° E., and by the sledging

parties through King George Land.

No table of monthly means of any kind are

given, but it is stated that the mean tempera-

ture for the first year was slightly above zero.

This is an exceedingly low temperature for

the latitude, 67° S. It is, however, not a local

cold of radiation, but a cold of translation

through the continuous and violent downflow

of air from the elevated plateaus of Antarctica,

11,000 feet or more above sea level. The sharp

pitch of the land is shown by the rise of 1,900

feet in fourteen and a half miles from the sea.

The temperatures were never exceeding low,

but were steadily maintained. The minimum
temperature at the seacoast was only — 28°,

and the lowest observed on the ice-cap of the

hinterland during the spring sledging was
— 35°; on September 18, 1912.

From a shaft excavated in the neve of the

hinterland, at an elevation of 2,900 feet, Bage
calculated that the mean temperature of the

snow, which would be higher than the air, for

the year was approximately — 16°. It would

not be unreasonable from these data to place

the mean annual temperature of the south-

polar plateau at —40°. The contrast between

temperatures during high winds and in pe-
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riods of comparative calm are noticeable. On
^November 19, during good weather, at an ele-

vation of 2,600 feet tbe temperature fluctuated

between zero and 18°, but five days later witb

a wind of 40 miles per hour it sank to — 10°.

On December 18, at 5,500 feet, the temperature

rose with fine weather twenty-four degrees in

a day, while the black bulb registered 105° in

the sun.

Wild's station, Queen Mary Land, 66° 30' S.,

95° E., about 1,200 miles to the westward of

Mawson's on Adelie Land, appears from the

few data available to be somewhat warmer,

although the extremes were greater, a mimi-

mum of — 38° being reported on December 21,

1912. The m.onthly mean temperature for

June, 1912, was — 14.5°, and for July — 1.5°,

while the means for the German expedition,

under Drygalski, about 150 miles to the west-

ward, in 66° 2' S., 89° 38' E., in 1902 were

0.5° for June, — 0.6° for July, and for a year

11.3°. From these comparative data the an-

nual mean at "Wild's station. Queen Mary

Land, would be about 8°. Field observations

on the glacier-covered hinterland show a mini-

mum of — 47°, and a reading of 87° on De-

cember 21, from a thermometer laid on an area

of black rock. These data probably give an

approximation to the annual mean tempera-

ture of slightly above zero, Fahrenheit, along

the antarctic circle for say 2,000 miles, be-

tween 86° and 150° E. longitude.

Bearing on the intimate local relations be-

tween the winds and the temperatures of

Adelie Land, Mawson says:

The stronger the wind blew, the less variation

did the thermometer show. Over a period of sev-

eral days there might be a range of only four or

five degrees. . . . The compression of the atmos-

phere during the gusts affected the air tempera-

ture so considerably that, coincident with their

passages, the mercury column would be seen rising

and falling through several degrees.

The only statement available as to the

barometer reading runs:

On July 11, 1913, there was an exceptionally

low barometer at 27.794 inches. At the same time

the wind ran riot once more—298 miles in three

hours. The barometric curve, remarkably even,

did not show as much range as one twentieth of an

inch. The highest barometric reading was on

September 3, 30.4 inches, and the comparison indi-

cates a wide range for a station at sea-level. . . .

Annual barometric means in other portions

of the Antarctic regions are as follows : Dis-

covery, 77° 51' S., 167° E., 1902-04, 29.29

inches; Cape Adare, Victoria Land, 2 months

only, 29.134; Belgica, 70° 30' S., 88° 30' W.,

1902-03, 29.307; Gauss, 66° 2' S., 89° 38' E.,

1902-03, 29.134. The data of Mawson's expe-

dition will have a bearing on the theory quite

steadily advanced, but which the writer has

been inclined to question, of a marked anti-

cyclonic area over the vicinity of the South

Pole.

The extreme violence of the winds, and the

general prevalence of drifting snow have made

it impossible to measure with any degree of

definiteness the snowfall of Adelie Land.

Heavy falls of snow occurred, one being men-

tioned as amounting in a day to two feet. Of

the effect of the wind on the snow Mawson

says:

First, under the flail of the incessant wind, a

crust would form, never strong enough to bear a

man. Next day the crust would be etched, and

small flakes and pellets would be carried away.

Long shallow concavities would now be scooped

out; these became deeper hour by hour, becom-

ing at last the troughs between the crests of the

snow-waves or sastrugi.

The abrasive effects of the drifting snow

were astonishing. He adds:

The southern, windward faces of exposed rocks

were on the whole smooth and rounded; the lee-

ward faces were rougher and more disintegrated.

On the windward side the harder portions of the

non-homogeneous rocks were raised in relief.

Of quantities he says:

Day by day deluges of drift streamed by the

Hut, at times so dense as to obscure objects three

feet away, until it seemed as if the atmosphere

were almost solid snow.

Mawson adds

:

A point which struck me was the enormous

amount of cold communicated to the sea by bil-

lions of tons of low-temperature snow thrown upon
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its surface, the water already at the freezing

point.

The most remarkable feature of the climatic

conditions of Adelie Land are the violence and

constancy of the winds. They are hurricane

in force and, from the data in these volumes,

appear to have come invariably from the south-

south-east. Their regularity vras most re-

markable, and the direction so constant that

field parties traveled during blizzards and in

semi-darkness by shaping their course relative

to the wind. Indeed the wind—and the sas-

trugi formed by it—was a far better direction-

guide than was the compass, affected by their

proximity to the magnetic pole. The average

hourly velocity of the wind for the first year

—

determined by a registering Robinson ane-

mometer, was fifty miles. The average for

March, 1912, was 49; April, 51.5, and May,

60.7 miles. Hourly velocities of 90 miles were

not uncommon, and in a number of cases the

rate eseeeded 100 miles. The most remarkable

winds—which from the snow carried by them

assumed the character of blizzards—are as fol-

lows: 1912 (for the 24 hours). May 11, 80

miles; May 15, 90; May 22 (gust approxi-

mating 200 miles per hour, with temperature

of — 28°) ; 1913, May, 17 (24 hours), 83 miles

;

May 18, 93.7 (between 6 and 7 p.m. of the 18th

the instrument recorded 103 miles) ; July 5,

116 miles in one hour, and an average of 107

miles for eight consecutive hours; July 11,

298 miles in three hours ; August 16, 105 miles

in an hour. Gusts were determined from time

to time by an instrument called a puffometer,

by which winds in gust were noted of an ex-

treme velocity of about 220 miles, though

necessarily such record could not be consid-

ered as absolutely accurate.

Meteorologists have usually associated whirl-

winds with heated or desert regions. Maw-
son related:

Whirlwinds of a few yards to a hundred yards

or more in diameter which were peculiar to the

country. The velocity of the wind in the rotating

column being very great, a corresponding lifting

power was imparted to it. The lid of a case,

weighing more than 300 pounds, was whisked into

the air and dropped fifty yards away. An hour

afterwards the lid was picked up again, and

struck against the rocks with such force that part

of it was shivered to pieces.

Regions of calms sometimes obtained in a

sheltered locality immediately under hurri-

cane winds. One man working in a fifty mile

gale at the Hut, on the upper cliffs, walked

down to the harbor ice and suddenly found

himself in an area of calm. As compared

with the force of winds of the Discovery, 77°

51' S., 167° E., 10.3 miles per hour, the winds

of Adelie Land are nearly six times as violent.

As to direction the Discovery winds as deter-

mined from the lower clouds showed 18 per

cent. S., 15 S.W. and 15 S.E. At Cape Adare,

with 10 per cent, calms, there were 20.4 per

cent, winds from the S.E. and 13.9 from the S.

These data seem to bring the S.S.E. winds of

Adelie Land in harmony with those a few hun-

dred miles to the southeast. The Gauss,

66° S., 90° E., was frozen-in a long distance

from land so that its winds, 47.8 per cent,

from the E., are not directly comparable with

those 1,700 to 2,000 miles to the eastward.

It is evident that Mawson is justified in

calling Adelie Land the Home of the Blizzard,

and in claiming that it is the windiest region

on the earth at the level of the sea. Meteor-

ologists will look forward with interest to the

publication of the full observations with their

scientific discussion.

A. W. Greely

EEPOBT OF TEE COMMITTEE OF THE
AMERICAN ASSOCIATION OF ANAT-

OMISTS ON FEEMEDICAL WORK
IN BIOLOGY

At the meeting of the American Association

of Anatomists in Philadelphia, December,

1913, a committee was named by the president

of the association to confer with the zoologists

on the subject of work in biology preliminary

to the study of medicine.

In accordance with the original motion of

the chairman, which led to the appointment of

this committee, the following report was sub-

mitted to the association December 29, 1914,

at the St. Louis meeting:

Tour committee was appointed to confer

with the zoologists to ascertain what coopera-
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tion may be expected toward standardizing

work in biology required of students looking

forward to tbe study of medicine; and to

formulate tbe considerations which would seem

practical to incorporate in plans for such

courses.

The Zoological Society promptly appointed

a committee for this conference, and the fol-

lowing questions were discussed, not only with

this committee, but with a number of repre-

sentative members of the Zoological Society.

Besides this, published statements of courses

and of discussions on this subject were exam-

ined.

The following questions seemed to be most

important.

Question 1. Is the work given in different

colleges in the elementary, general course in

biology adapted to satisfy the requirements

of premedical training in this subject?

Question 2. Is it possible to so select and

standardize the work of the first year in biol-

ogy in different colleges as to make it uni-

form, and to include, here, all needed to make
it an adequate course?

Question 3. If an ideal course, including

sufficient preliminary work, can not be secured

within the one-year period advocated, what

principles should be urged to govern the plan-

ning of the biological work of students look-

ing forward to the study of medicine, so that

they will profit most by the training of the

first year, and be best prepared to follow this

up in special departments of biology more
directly related to medicine.

Question Jf. What additional work is to be

advised, which is not to be obtained in the first

year's general course?

Both oommittees agree that it is of the first

importance to urge the selection of only thor-

oughly trained scientific men as teachers for

this work. Such men can be trusted to insist

on real scientific methods and to select the best

material and treatment to give the beginner

a practical introduction and basis for further

work.

Beyond this point, however, the committees

were unable to proceed. The zoologists sug-

gested that the anatomists should draw up a

statement of what they desire the zoologists

to do, in preparing students for anatomy.
After this has been done, the zoologists are

ready to consider how far it is practicable to

meet these needs. Several attempts have been

made in this direction, 'and your committee

submits the following statement to the asso-

ciation for its approval, and transmission to

the zoologists.

At the present time a one-year's course in

biology is generally required as a preparation

for the work of the medical school. This

study of biology must serve as a preparation

for medical work in physiology, pathology,

bacteriology and parasitology, as well as anat-

omy, and! it may fairly be questioned whether

a single college course is adequate for this

purpose. The study of botany alone is ob-

viously insufiicient, and the domain of zool-

ogy is so vast that much care should be exer-

cised in the choice of those phases of the sci-

ence to be presented to young students.

Courses which are primarily experimental and

deal with the functions and reactions of ani-

mals, although excellent in preparation for

the physiological work of the medical school,

are not the proper basis for the study of hu-

man anatomy. It is the purpose of this re-

port to point out only those features of the

college preparation which experience has

shown to be desirable, and in fact essential,

for the successful study of gross and micro-

scopic anatomy.

No uniform or stereotyped preparatory

course is recommended, for it is recognized that

every teacher should give special attention to

those subjects and groups in which he is par-

ticularly interested, and to the knowledge of

which he has contributed by his own re-

searches. Success depends in large part upon

the ability of the teacher, but the following

purposes of instruction should not be for-

gotten if the preparatory work is to satisfy

the requirements of anatomy.

1. Students frequently begin the study of

human anatomy with an insuificient knowl-

edge of the lower forms of animal life. The

broad knowledge of the various classes of ani-

mals and of invertebrate and lower-vertebrate

morphology, which was the inspiration of the
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great anatomists o£ the past, is now too often

replaced by va^e considerations of tlie method

of science and ideals of observation. A re-

turn to the study of animals, as objects of in-

terest in themselves, apart from theoretical

considerations and possible relations to hu-

man society, is therefore recommended. The

student should obtain a synoptic knowledge of

the animal kingdom, and should be able to

classify, in a general way, and to describe the

life histories of the common forms of animals,

aquatic and terrestrial, which may be collected

in his locality. A beginning in such work

may well be made by the student independ-

ently or perhaps in high-school courses, but

such fragmentary and elementary studies

should be supplemented by a thorough college

course. The first-hand familiarity with ani-

mals should serve as the basis for all further

work.

2. As a result of the knowledge of genera

and species which the student should have

obtained directly for himsielf by studying

some group of animals or plants, questions of

the origin of species and of the relation of

the great classes of animals to one another are

inevitably before him as philosophical prob-

lems. Collateral reading then becomes as nec-

essary for the biologist as for the man of

learning in any other branch of knowledge.

Selected works of Lamarck, Darwin, Huxley,

Mendel an'd others should be freely consulted.

This literature, -which in its influence upon

human thought has far outspread the bounds

of biology, should not be neglected by the

student of zoology, whose particular heritage

it is. Since the idea that science can not be

read, and' that there is no knowledge in books,

is often taught as a cardinal principle, it has

come about that students of zoology have lit-

tle knowledge of, or respect for, the writings

of the makers of their science.

3. Before beginning the study of human
histology, every student may reasonably be ex-

pected to be familiar with the use of the micro-

scope and with the simpler methods of pre-

paring specimens for microscopic examina-

tion. This technique can be learned in con-

nection with various courses, perhaps the

most useful of which is a general study of

the cell with a comparative study of the ele-

mentary tissues. The maturation of the germ
cells and the processes of fertilization and
segmentation can not be properly presented

in the medical curriculuim, and these funda-

mental biological phenomena should there-

fore be observed in college courses. The de-

velopment of the chick, which was studied

primarily by physicians to explain the growth

of the human embryo, can likewise receive

little attention in the medical school. These

subjects are all very desirable in themselves,

and if studied by laboratory methods, will

supply the requisite skill in the use of the

microscope.

4. In preparing for human dissection, com-

parative anatomy should be studied with the

same standards of thoroughness which obtain

in the dissecting room. The student should

learn to dissect rapidly and well, and to re-

cord with careful drawings and brief descrip-

tions the forms and relations of the structures

which he has disclosed. But such studies are

not useful merely for their methods. A
knowledge of comparative anatomy, including

especially the anatomy of the lower verte-

brates, is indispensable for understanding the

structure of the human 'body. For other rea-

sons also, human anatomy must be treated as

an advanced study. The state does not pro-

vide bodies for dissection in order that un-

trained students may learn from them those

elementary facts, which may be understood

equally well by dissecting cats or rabbits.

" It is absurd," says President Eliot, " to be-

gin with the human body the practise of dis-

section." And the value of dissection is so

great in relation to both medicine and sur-

gery, that an adequate preparation should be

required. For the study of anatomy, in the

words of Lord Macauley, " is not a mere ques-

tion of science; it is not the unprofitable ex-

ercise of an ingenious mind; it is a question

between health and sickness, between ease and

torment, between life and death."

5. Finally, these recommendations may be

summarized as a plea for a more thorough

study of zoology on the part of those planning
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to enter the medioal schools. The zoological

courses should not be abridged and popular-

ized in order that time may be saved for other

pursuits, or that the science m'ay seem more

attractive to college youth. Courses in anat-

omy and physiology which duplicate the work

of the medioal school, and courses in " med-

ical zoology," ought not to be substituted for

the strictly zoological university courses. The

science of zoology is of such great service to

students of medicine that it deserves a large

place in their undergraduate studies. With

medical anatomy, it constitutes " a subject es-

sentially one and indivisible " ; and the pen-

alty for its neglect is inadequate preparation

for medical practise.

Committee: H. McE. Knower, Chairman,

F. T. Lewis,

W. H. Lewis
St. Louis, Missouri,

December 29, 1914

In the following summary, the chairman of

the committee has rearranged the main points

of the above report in groups, to correspond to

the four questions proposed 'at the beginning

;

so that a more definite idea may be secured of

the manner in which these are answered. In

assembling the answers to the different ques-

tions the exact sense of the report itself has

been retained. In answering questions 3 and

4 'an effort has been made to indicate what we

may reasonably expect to include in the first

year, amd what should be advised in addition.

I and II. The first two questions formu-

lated by the committee are answered in the

negative ; that is, a one-year's course is not

regarded as sufficient, and a uniform, stand-

ardized course seems undesirable. An intro-

duction to the subject through special courses

in selected " medical zoology " is also disap-

proved.

ni. (a) In regard to the third question ; it

has seemed necessary to urge a more thorough

knowledge of the morphology of lower forms

of animals and their life histories. While the

anatomists in adopting this statement as given

in the report, undoubtedly expect the physio-

logical aspects of these mechanisms to be con-

sidered as necessary accompaniments of such

first-hand familiarity with animals, it is

urged in the report that the introductory col-

lege QOUTse shall not be " primarily physiolog-

ical." It is earnestly desired that the work
shall involve a rigorous grounding in compar-

ative morphology, especially of lower forms,

which furnishes not only the best basis for

human anatomy, but is a very essential pre-

liminary for comparative and human physiol-

ogy.

(5) It is urged that the theoretical and phil-

osophical considerations which accompany the

course shall follow a practical acquaintance

with animals, rather than that special animal

structures shall serve chiefly as illustrative

material for lectures on general biological

theories, with a neglect of a thorough study

of la series of animal forms.

(c) The additional principles which should

govern the planning of the introductory

courses, beyond those just stated, are:

The selection of suitable teachers.

The undesirability of 'attempting to establish

a uniform preparatory course, or courses

especially limited to applications to medi-

cine.

The acquirement of skill in the use of the

microscope, and of correct scientific method
of work in connection with the work of the

course.

The beginnings of embryology and cytology.

IV. As to the last question, number 4, the

report does not attempt to decide what pro-

portion of the recommended preparation for

anatomy can be obtained by a student in the

first year's course. This must be indicated

by the zoologists. It seems evident to a stu-

dent of present conditions, however, that

most of the work desired in cytology and com-

parative, general histology; comparative anat-

omy of vertebrates; or systematic zoology

will have to be elected by students looking

forward to medicine, after they have taken

the introductory course. It is to be hoped

that the elements of vertebrate embryology

will be included in that course. Some of this

work may well be done in one of the excellent

summer laboratories.
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V. Finally, the importance of collateral

reading in the masterpieces of biological lit-

erature is strongly emphasized.

At the St. Louis meeting of the American

Association of Anatomists, December 29, 1914,

the report of the committee on premedical

work in biology was approved by the associa-

tion; and the committee was continued with

instructions to submit the approved report to

the zoologists, and to secure their cooperation

in carrying- the work further.

H. McE. Knower, Chairmcm

SPECIAL ABTICLES

SEX DETERMINATION AND SEX CONTROL IN

GUINEA-PIGS

The observations, a short exposition of

which is given here, were made on guinea-

pigs, being used by Professor Stockard in he-

redity experiments. He very kindly placed

the material at my disposal for this study, and

I wish to express my appreciation of this

favor.

These observations show that the sex of a

guinea-pig is determined sometimes by two

and sometimes by three factors, depending

upon whether the mother has previously born

young.

The first factor " A " is the sex tendency of

the father. If the father has a male sex

tendency, his sons will have a female tend-

ency and his daughters a male tendency. If,

on the contrary, the father possesses a female

tendency, his sons will have male tendencies

and his daughters female tendencies. In

other words, sons exhibit the opposite and

the daughters the same tendency as the

father.

The second factor " B " is the sex tendency

of the mother. A mother with a male tend-

ency gives her daughters a female and her

sons a male tendency. The mother with a fe-

male tendency gives her daughters a male

and her sons a female tendency. Thus the

transmission of the sex tendency from the fe-

male is also criss-cross in the same fashion as

that of the male. The females inherit like

tendencies from their father and the males like

tendencies from their mother, whereas the

males inherit the reverse tendency of their

father and the females the reverse tendency
of their mother.

The third factor " C " is confined to the

female and! is a change of sex tendency from
litter to litter. This change in tendency

manifests itself in the following way:
If the first litter contains only males, the

mother acquires a female tendency for the

next litter and vice-versa. This new tend-

ency varies in strength, depending upon the

number of young of one sex contained in a

litter. The greater the number of males in a

litter, the stronger the female tendency will

be for the next litter. This tendency is still

more emphasized if the mother is successively

mated with males of a definite tendency, and
therefore forced to produce more and more
young of one sex.

The tendency of the various animals of a

certain stock must first be ascertained in an

experimental manner; given a number of un-

determined males and females, each male must
be mated with all the females and each fe-

male with all the males. After all the ani-

mals have been tested in this way, the results

will show more males from some animals and

more females from others. If, now, the oil-

spring from these matings be grouped so as

to take those animals which have come from

more male producing fathers and their tend-

ency be tested, it will be found that from the

males more females will be produced and

from the females more males. Provided the

determination of the sex tendency for the

first set of animals was absolutely correct,

and if there was no other factor in action, the

proportion of males to females should be as

75 : 25 from male producing males mated with

females having diiferent tendencies, and from

female producing males the proportion is re-

versed. It is, however, very difficult to deter-

mine absolutely the sex tendency of an ani-

mal after only a few matings, and for this

reason, some animals supposed to have a male

tendency wiU probably have a weak female

tendency, and vice versa.

In order to find with reasonable definiteness
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the tendency of animals, the tendency of the

ancestors for three or more generations

should! be known. It must also be recalled, as

explained above, that the third factor " C " in

the female reduces the difference between the

ratio numbers of her male and female des-

cendants. As a result of this, the difference

between the number of males and females con-

sidering only mother tendency is smaller than

the difference between males and females in

the light of only the father tendency. A
male has a male tendency or a female tend-

ency and always maintains it, whereas the

female has a born male or female tendency,

but in addition to this she has a second tend-

ency to change her sex tendency from litter to

litter. The number of males and females

derived from the second generation was as

follows

:

I. Descendants of males whose fathers had

a male tendency mated with mixed females;

39 males to 54 females, i. e., 41.94 per cent,

males to 58.06 per cent, females (sex ratio

72.20).

II. Descendants of males whose fathers

had a female tendency mated with mixed fe-

males; 42 males to 23 females, i. e., 64.61 per

cent, males to 35.39 per cent, females (sex

ratio 182.60).

III. Descendants of males whose mothers

had a male tendency mated with mixed fe-

males; 64 males to 53 females, i. e., 54.Y0 per

cent, males to 45.30 per cent, females (sex

ratio 120.83).

rV. Descendants of males whose mothers

had ;a female tendency mated with mixed fe-

males; 12 males to 13 females, i. e., 48 per

cent, males to 52 per cent, females (sex ratio

92.30).

V. Descendants of females whose mothers

had a male tendency mated with mixed males

;

13 males to 18 females, i. e., 41.94 per cent,

males to 58.06 per cent, females (sex ratio

72.22).

VI. Descendants of females whose mothers

had a female tendency mated with mixed

males; 51 males to 43 females, i. e., 54.25 per

cent, males to 45.75 per cent, females (sex

ratio 118.60).

VII. Descendants of females whose fath-

ers had a male tendency mated with mixed

males; 38 males to 36 females, i. e., 51.38 per

cent, males to 48.62 per cent, females (sex

ratio 105.55).

VIII. Descendants of females whose

fathers had a female tendency mated with

mixed males; 33 males to 37 females, i. e.,

47.15 per cent, males to 52.85 per cent, females

(sex ratio 89.18).

These figures show that in the sons the

tendency received from the father is stronger

than that coming from the mother, while in

the daughters the opposite is true.

When one examines the descendants of ani-

mals whose fathers had a male tendency and

mothers a female tendency, a higher difference

in the relative number of males and females is

found than from those cases in which the

fathers alone had a male tendency. Twenty

descendants of such male animals (father

male tendency and mother female tendency)

mated with mixed females consisted of four

males and sixteen females, i. e., 20 per cent,

males and 80 per cent, females (sex ratio

25.00). From the females of the same type

(father male tendency and mother female

tendency) mated with mixed males, 29 males

and 15 females were derived, i. e., 65.90 per

cent, males to 34.10 per cent, females (sex

ratio 193.33).

From the second-generation males whose

fathers had a female tendency and whose

mothers show a male tendency when mated

with mixed females were derived 32 males

and 15 females, i. e., 68.08 per cent, males to

31.92 per cent, females (sex ratio 213.33).

From the females of the same type (father

female tendency and mother male tendency)

mated with mixed males were derived 6 males

and 13 female descendants, *'. e., 31.58 per cent,

males to 68.42 per cent, females (sex ratio

46.15).

Should one select males whose fathers had

a female tendency and whose mothers had a

male tendency and mate these with females

whose fathers had a male tendency and whose

mothers had a female tendency, a higher dif-

ference in the relative number of males and
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females will be found in their descendants

than in any other possible case. From such

eom,binations were derived nine animals, all

males. In the same way, from the combina-

tion a male derived from a father, male tend-

ency, and mother, female tendency, mated

with a female from father, female tendency

and mother male tendency, were derived six

animals all of which were females.

This regulation in the inheritance of the

sex tendency is especially interesting in af-

fording an explanation .of the manner in

which the equilibrium is maintained between

the number of male and female offspring of a

given species. With each new generation

each male animal has an opposite tendency

from that of his father and each female ani-

mal an opposite tendency from that of her

mother. It, therefore, follows that a disturb-

ance of the equilibrium in one generation will

tend to be restored by the opposite tendencies

in the following generation. The above-men-

tioned change of sex tendency from litter to

litter in the female leads to the same result.

This third factor " C "' regulates equilibrium

from birth to birth so that any disturbance of

a great degree is impossible.

The difference in the proportion between the

sexes in different species may be due to the

fact that in some species the father and

mother have an equal influence on the deter-

mination of the sex of their offspring while

in other species either the father or the

mother may have the greater influence.

When father and mother have equal influ-

ence, the eonibination father, male tendency,

with mother, female tendency, will give equal

number males with females tendencies and fe-

males with male tendency, and the combina-

tion father, female tendency, with mother,

male tendency, will give equal number males

with male tendency and females with fe-

male tendency. In this way equal numbers

of male and female descendants will be pro-

duced and equal numbers of the descendants

will have male and female tendencies. In

such a case the sex ratio should be 100 per

cent. Should, on the other hand, the mother

have the greater influence on the determina-

tion of sex, as seems to be the case in the

guinea-pigs, then the number of descendants

with a male tendency will be greater than the

number of those having a female tendency, as

the following scheme shows:

Father with male tendency mated with

mother with female tendency will give more
females (male tendency) than males (female

tendency).

Father with a female tendency mated with

a mother with a male tendency gives more
males (male tendency) than females (female

tendency). Therefore from either combina-
tion the greater number of offspring have a

male tendency and as a result of this the sex

ratio will be greater than 100.

In guinea-pigs it really seems that the in-

fluence of the mother is greater than that of

the father, and this may be the explanation of

the fact that the number of male guinea-pigs

is greater than the number of females.

Finally, if the father has a greater influence

on sex determination than the mother the

number of descendants with a female tendency

will be greater than the number with a male

tendency, and consequently the sex ratio will

be smaller than 100, as is shown by the fol-

lowing analysis:

Father with male tendency mated with

mother with female tendency gives more males

(female tendency) than females (male tend-

ency). The father with female tendency

mated with mother with male tendency gives

more females (female tendency) than males

(male tendency). Thus from either combina-

tion the greater number of offspring have a

female-producing tendency and as a result of

this the sex ratio will be less than 100.

Concerning the third factor, " C," the

change of the sex tendency from litter to

litter, a statistical examination shows the fol-

lowing results

:

First : Relative number of male and female

descendants after the birth of one or more

females in one litter; 38 males to 12 females,

i. e., 76 per cent, males to 24 per cent, females

(sex ratio 316.66).

Second: Relative number of male and fe-

male descendants after birth of one or more
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males; 13 males to 38 females, i. e., 25.49 per

cent, males to 74.51 per cent, females (sex

ratio 34.21).

To determine further whether the sex-tend-

ency of males showed any inclination to change

from mating to mating the records were

counted in the following manner

:

Taking the matings of given males follow-

ing matings that produced only female young,

it was found that the product of such matings

consisted of 22 males to 27 females, i. e., 44.90

per cent, males to 55.10 per cent, females (sex

ratio 81.48).

Taking the matings of given males follow-

ing matings that produced only male young,

it was found that the product of such matings

consisted of 28 males to 24 females, i. e., 53.84

per cent, males to 46.16 per cent, females (sex

ratio 116.66).

This result is therefore the reverse of that

shown by the females. Whereas the females

show an opposite tendency following each

litter, the males always maintain the same

tendency.

Only those litters which were purely male

or female were used in the above considera-

tion. After a mixed litter of males and fe-

males, which is more common under natural

conditions, there is not a pure, but also a mixed

sex tendency. This fact renders the recogni-

tion of the " C " factor extremely difficult.

Such a characteristic change in tendency

from birth to birth also seems to occur in

other animals. The daplmids, for instance,

seem to have some such regulation very defi-

nitely expressed.'- In these organisms also the

sex tendency changes from generation to gen-

eration as well as from birth to birth in such

a way that not after each generation and each

birth, but after a number of generations and

births, differing with different species, the ex-

clusive production of parthenogenetic female

ceases and the first males appear. Doubtless

we have in this an example of a change of the

sex tendency, but its expression is quite differ-

ent from that in the guinea-pigs.

1 Papanicolaou, G., " Experimentelle Untersueh-

ungen fiber die Fortpflanzungsverhtiltnisse der

Daphnideu," Biol. ZentralU., 30, 1910.

From a theoretical standpoint, it is very

important that coincidentally with the change

of sex tendency in the summer eggs from

female to male in Moina rectirostris var.

Lilljeborgii, there is also a change in the color

of these eggs from violet to blue.- This fact

probably indicates that some chemical change

occurs in the eggs at the same time that the

change in the sex tendency takes place.

At the present time I am endeavoring to

complete my observations and to determine

statistically the relative value of the three

factors in different combinations. Since, how-

ever, the animals at my disposal are designed

especially for the study of the degenerative

influence of alcohol, it will, no doubt, require

a long period of time to collect hundreds of

selected cases, since so few animals of the

generations later than the third are capable of

reproduction.

This preliminary report is published with

the hope that other investigators, having a

large stock of different animals at their dis-

posal, may further contribute to the solution

of this problem in all its details.

George Papanicolaou

Depaktment of Anatomy,
Cornell University Medical College

THE AMEMICAN ASSOCIATION FOB THE
ADVANCEMENT OF SCIENCE

section c

The first session, was held on the afternoon of

Thursday, December 31, at the John Harrison Lab-

oratory of Chemistry, Vice-president Edgar F.

Smith in the chair, with an attendance of about

75. The following officers were elected:

Vice-president—William McPherson, Ohio State

University.

Member of Council—W. T. Taggart, University

of Pennsylvania.

Member of General Committee—L. W. Jones,

University of Cincinnati.

Member of Sectional Committee—E. C. Pranklin,

Stanford University.

The section passed a resolution to the following

effect: That the committee of Section C endeavor

2 Ibid.
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to arrange its program so as to center round some

definite topic or group of topics, the choice and

treatment of which should preferably be such that

they prove interesting and useful, even to any one

not especially conversant with chemistry; and that

Section C favors the relegation to the Chemical

Society of unrelated papers of interest only to

chemists, though this would in no wise preclude the

holding of joint meetings with a local section of

the Chemical Society or with any other society.

The following papers were read:

The Densities and Degrees of Dissociation of the

Saturated Vapors of the Ammonium Halides:''-

Alexander Smith and Egbert H. Lombard.

The Entropy of Vaporization of Normal Liquids:

J. H. HiLDERBRAND.

A discussion of the value of the quotient Q/T

{Q is the latent heat, T the temperature, of vapori-

zation) and of its variations.

Chemical Preservation of Manure : P. A. Maignen.

A plea for the better conservation of the valu-

able material at present going largely to waste as

Microorganisms in their Application to Agricul-

ture: C. E. Marshall. John Johnston,

Secretary of Section C

A Bapid Lime Bequirement Method for Soils with-

out the Use of a Factor: Thos. F. Manns.
A description of the method, Ulustrated by ex-

amples of the results attained.

On the Universal Application of the Molecular

Theory. A Question: H. E. Morrow.
Suggests the possibility of dispensing with the

conception of molecules in the case of complex col-

loids, such as proteins; that a conception of con-

tinuous atomic linkings serves to account for some
of the properties which such complex substances ex-

hibit.

On the forenoon of January 1, in the laboratory

of hygiene of the University of Pennsylvania, Sec-

tion C held a joint session with Section K and
with the Society of American Bacteriologists, de-

voted to a symposium on "The Lower Organisms

in Relation to Man's Welfare." The attendance

was about 200. The list of speakers and titles fol-

lows; the papers will be published in full later.

Theories of Fermentation: C. L. Alsberg.

The general mechanism of the action of fer-

ments.

Enzyme Action: C. S. Hudson.

A discussion of the chemical changes involved

in the action of enzymes.

Bole of Microorganisms in the Intestinal Canal : A.

I. Kendall.

1 See J. Am. Chem. Soc, 37 : 38, 1915.

THE FEDEBATION OF AMEBICAN SO-
CIETIES FOB EXPEBIMENTAL

BIOLOGY
The second annual meeting of the Federation,

comprising the American Physiological Society,

the American Society of Biological Chemists, the

American Society for Pharmacology and Experi-

mental Therapeutics, and the American Society for

Experimental Pathology, was held at St. Louis on

December 28, 29 and 30, 1914, in the laboratories

of the Washington University Medical School.

Three joint sessions of all of the above societies

were held at which twenty-eight communications

were presented. The titles of these papers have

already appeared in the account of the meetings

of the Physiological Soeiety.i

At the first session the following memorial ad-

dresses were delivered:
'
' S. Weir Mitchell, " by E. T. Reichert, read by

W. B. Cannon.

"C. S. Minot," by F. S. Lee.

The following resolution was presented and

unanimously adopted:

Whereas, various of the European nations with

which many of our members are related by birth,

descent or intellectual friendship are now at war,

Besolved, that we extend to the scientific men
within these nations the hope of an early and en-

during peace, which will leave the nations with no
permanent cause of rancor towards each other, and
which will insure to each the glories of scientific

and humanitarian achievement in accordance with
its own conception of these ideals.

Printed copies of this resolution, suitable for

mailing, have been prepared and may be obtained

from Professor Graham Lusk, Cornell Medical Col-

lege, New York City. It is hoped that members of

the Federation will send such copies with their

compliments to their scientific friends in the coun-

tries now at war.

Executive Committee for the Year 1915.—Chair-

man, Torald SoUmann; Secretary, John Auer, for

the Pharmacological Society; W. B. Cannon, C. W.
Greene, the Physiological Society; Walter Jones,

P. A. Shaffer, the Biochemical Society; Theobald

Smith, Peyton Rous, the Pathological Society.

P. A. Shaffer,

Secretary of the Executive Committee, 1915

Washington University Medical School,

February 9, 1915

1 Science, January 22, 1915, p. 142.
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THE AMEBICAN SOCIETY OF BIOLOGICAL
CHEMISTS

The ninth annual meeting of the society was

held at St. Louis on December 28, 29, 30, 1914, in

the laboratories of the Washington University Med-
ical School. Three joint sessions were held with

the other societies composing the federation in

addition to two sessions conducted independently.

The following communications were presented

at the independent sessions of the society and from

this society at the joint sessions. The titles of

other papers which were presented from the other

societies at the joint sessions have been given in

the account of the meetings of the Physiological

Society.i

'
' The Influence of Food on Metabolism, '

' presi-

dential address, by Graham Lusk.

"The Excretion of Creatine During Fasting,"

by F. D. Zeman (by invitation) and P. E. Howe.
'

' The Determination of Creatine and Creatinine

in Urine; and the Occurrence of Creatine," by

J. L. Morris (by invitation).

"A Method for Determining and Comparing the

Local Toxicity of Chemical Compounds," by H. J.

Corper.
'

' Experiments with Pure d-1-Glycerie Aldehyde, '

'

by R. T. Woodyatt.
'

' The Level of Sugar in the Blood Flowing from
the Liver under Laboratory Conditions," by J. J.

E. Macleod and R. G. Pearee.

"The Level of Blood-sugar in the Dog," by
P. A. Shaffer and R. S. Hubbard (by invitation).

"A Method for the Decomposition of the Pro-

teins of the Thyroid with a Description of Certain

Constituents," by E. C. Kendall.

"Variations in Factors Associated with Acidity

of Human Urine During a Seven-day Fast and

During the Subsequent Non-protein and Normal
Feeding Periods," by F. D. Zeman (by invitation),

Jerome Kohn (by invitation) and P. E. Howe.

"The Mechanism of the Toxicity of Halogen

Narcotics," by E. A. Graham (by invitation).
'

' On the Relation of the Oxygen Tension of the

Atmosphere to Combustion," by H. C. DoUwig

(by invitation), A. C. Kolls (by invitation) and

A. S. Loevenhart.

"The Influence of Sodium Carbonate on the

Glycosuria, Hyperglycsemia and the Respiratory

Metabolism of Depancreatized Dogs," by J. E.

Murlin and B. Kramer (by invitation).
'

' The Possibility that Some of the Hepatic Gly-

1 Science, January 22, 1915, p. 142.

cogen May Become Converted into other Sub-

stances than Dextrose," by J. J. R. Macleod.

"Narcotics in Phlorhizin Diabetes," by E. T.

Woodyatt.

"Some Studies in Autolysis," by H. C. Brad-

ley.

"On the Nature of the Hepatic Fatty Infiltra-

tion in Late Pregnancy and Early Lactation," by
V. H. Mottram (by invitation).

"The Synthesis of Hippuric Acid in Experi-

mental Tartrate Nephritis in the Rabbit," by F.

B. Kingsbury (by invitation) and E. T. Bell (by

invitation).

"The Determination of Blood Sugar" (dem-

onstration), by P. A. Shaffer.

New Members—Olaf Bergeim, Jefferson Med-
ical College, Philadelphia, Pa.; Alex. T. Cameron,

University of Manitoba, Winnipeg, Canada; G. H.

A. Clowes, Gratwick Laboratory, Buffalo, N. Y.;

B. M. Duggar, Missouri Botanical Garden, St.

Louis, Mo.; Cyrus H. Piske, Harvard Medical

School, Boston, Mass.; E. A. Hall, University of

Minnesota, Minneapolis, Minn.; C. G. Imrie, Uni-

versity of Toronto, Toronto, Canada; Benjamin

Kramer, State University of Iowa, Iowa City, la.;

A. Bruce Macallum, University of Toronto, To-

ronto, Canada; J. F. McClendon, University of

Minnesota, Minneapolis, Minn.; J. Lucien Morris,

Washington University Medical School, St. Louis,

Mo.; Max Morse, University of Wisconsin, Madi-

son, Wis.; V. H. Mottram, McGill University,

Montreal, Canada; C. F. Nelson, University of

Kansas, Lawrence, Kansas; E. L. Ross, North-

western University Medical School, Chicago, 111.;

E. C. Shorey, U. S. Department of Agriculture,

Washington, D. C.

Officers Elected—The following officers were

elected for the year 1915:

President—^Walter Jones.

Vice-president—Carl L. Alsberg.

Secretary—P. A. Shaffer.

Treasurer—D. D. Van Slyke.

Additional Members of the Council—Otto Folin,

Graham Lusk, L. B. Mendel.

Nominating Committee—J. J. Abel, S. R. Bene-

dict, H. D. Dakin, P. B. Hawk, J. J. R. Macleod,

E. V. MeCollum, V. C. Myers, T. B. Osborne, A. N.

Richards.

Abstracts of the papers presented will be pub-

lished in the Journal of Biological Chemistry.

P. A. Shaffer,

Secretary

Washington University Medical School,

St. Louis, Mo.
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TSE CLASSIFICATION OF NERVOUS BE-
ACTIONSt

It is within the memory of most of us

what a distinct advance was made in the

definiteness of our thinking about nervous

reactions when the introduction and im-

provement of the Golgi method led up to

the conception of the neurone doctrine.

Previous to that time our mental picture

of the reflex mechanism was not essen-

tially incorrect; but its conception of the

nature of the connection between the sen-

sory fiber and the motor nerve cell was
indefinite. When the new histological

method revealed the posterior root fibers

entering the cord and by means of collat-

erals ending in the immediate neighbor-

hood of motor cells, there was revealed an

almost diagrammatic mechanism which ex-

plained many reflex phenomena; and we
can recall the enthusiasm with which all

proceeded to construct combinations of

neurones to serve as the anatomical basis

of the various known functions of the nerv-

ous system; indeed, we have been engaged

in this fascinating pastime ever since.

This is exactly as it should be, for only

in this way could the possibilities of the

new discovery be tried out. There is

danger, however, in anything which is at-

tractively definite; sometimes because it

may belong among those things which are

"too good to be true" ; but more frequently

because its successful explanation of many
of the phenomena with which it deals may
blind us to its failure to explain others;

1 Address of the chairman and vice-president

of Section K (Physiology and Experimental Med-

icine), American Association for the Advance-

ment of Science, Philadelphia, December 31, 1914.
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and I think there are to-day, even among
those who do not follow Apathy and Bethe

in their undiseriminating attacks on the

neurone theory, many who are seriously

asking whether the neurone conception of

the reflex exhausts the possibilities or nerv-

ous mechanisms.

For, after all, the distinct service of the

neurone theory is its explanation of the

mechanism of reflex action. It gives us a

satisfactory explanation of simple and

even of highly coordinated reflexes; but

there are still left problems upon which its

staunchest defenders will not claim that it

throws much light. The contribution, for

example, of the cerebellum to the execu-

tion of volitional or reflex actions is not

self-evident in tei-ms of the theory; the

mechanisms of reenforcement and facilita-

tion (Bahnung) are no more easily pic-

tured now than before ; and, above all, the

whole field of cerebral physiology may be

said still to be in the same state as was that

of reflex action before Golgi made that for-

tunate mistake of putting some pieces of

spinal cord which had been hardened in

Miiller's fluid into silver nitrate and be-

held for the first time a nerve cell in all its

glory.

The diagrammatic clearness of the pic-

ture of the reflex mechanism thus revealed

has contributed largely to our present men-

tal approach to the problems of neTxrology,

an approach which is faithfully reflected

in our text-book presentations of the sub-

ject. The first text-book chapter is largely

anatomical, chiefly histological; the next

chapter deals with reflex action which is

presented to the student as par excellence

the typical nervous action; the treatment

of the sub,iect then proceeds from the sim-

pler reflexes to those requiring a higher de-

gree of coordination; accustomed move-

ments, such as those of locomotion, receive

their explanation as an endless chain of

reflexes requiring for its operation the

structures of the mid- and 'tween brains;

finally the attempt to explain everything

in terms of reflex action is carried into the

field of cerebral physiology. With what

success? One has only to read the text-

books to find out. Some things, especially

localization, are dwelt upon at length; the

possibilities of excessively complex coordi-

nations are suggested by the anatomical

structure; but we miss entirely the satis-

faction of seeing the cerebral functions

clearly pictured in terms of neurone struc-

ture. We trace the "way in" and the

"way out"; we see that the connection be-

tween the afferent and efferent nerve fibers

is in the cortex; but what takes place in

the cortex? Is it ob,jectively nothing more

than our typical reflex raised to the wth

power of complexity? Perhaps it is; but

does any one feel reasonably sure of it?

For one, I confess I do not.

However that may be—and I have no

intention of discussing the question—this

much may certainly be said. We know

that there are nervous actions which are

not reflexes at all; furthermore, there are

nervous actions which usually pass as re-

flexes, although they present striking and

perhaps fundamental points of difference

from the typical reflex arc of our neurone

theory. The justification of these state-

ments will be attempted in what follows.

My present purpose and indeed the purpose

of this paper is to challenge the wisdom of

making the reflex arc the type of all ner-

vous action either in our own thinking or

in the presentation of the subject to stu-

dents, and to suggest that we would act

more wisely to cultivate a more open state

of mind with regard to the existence of

other possibilities.

This may be done, it seems to me, by

drawing sharply the distinction at the out-

set between the following classes of nervous
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action: automatic, axon reflex, uncondi-

tioned reflex, conditioned reflex and voli-

tional. It is not claimed that this list is

exhaustive. The physiology of such mech-

anisms, for example, as the plexus of

Auerbach is at present too little under-

stood to admit of successful classification.

It is only claimed that the above are dis-

tinct forms of nervous activity; that they

are carried out by different mechanisms,

and that, as such, they should be given co-

ordinate rank in the student's mind.

In the following discussion I shall not

include any treatment of volitional action.

I am concerned only with the proper classi-

fication of nervous actions and see no rea-

son for changing the all but universal

custom of placing volitional actions in a

class by themselves. I shall, however,

dwell at some length upon the automatic

action, the axon reflex, and then discuss

together the conditioned and the uncon-

ditioned reflex.

AUTOMATIC ACTIONS

In general an automatic action is one

which originates in the mechanism in-

volved and is not caused by any external

influence acting only at the time of its oc-

currence. The ticking of a clock is an ex-

ample. In the field of physiology we think

at once of the beat of the heart, although

other no less striking examples are known

;

a strip of the muscular coat of the stomach

or intestine shows automatic contractions;

and many of the processes of embryolog-

ical development probably belong in the

same category. Contrasted with these are

skeletal muscles and many glands which

become functionally active only in re-

sponse to some sort of external stimulus,

usually a nerve impulse.

Even in the case of the skeletal muscle,

however, the external stimulus seems to act

by causing the accumulation, and prob-

ably the localized accumulation of some
physical or chemical condition within the

cell leading to the discharge of energy.

Thus an attractive theory of electrical

stimulation of skeletal muscle supposes

that certain semipermeable membranes
within the muscle fiber are more permeable

to ions of one electrical charge than to those

of the opposite charge; hence in the mi-

gration of the charges to the two electrodes

during the passage of a current there re-

sults an accumulation of electric charges

at these membranes; and when this has

gone on to a certain extent, the electrical

condition thus created explodes an unstable

fuel substance, energy is liberated and

contraction results. The passage of the

stimulating current has merely produced

the accumulation of what may be called

the "discharging conditions" within the

cell.

In the automatic action these discharging

conditions seem to accumulate without ex-

ternal assistance, possibly as the result of

certain metabolic processes in the cell

itself. External conditions, such as tem-

perature, may influence the rate or the

amount of discharge; but this does not

make these external conditions stimuli in

any true sense. Furthermore, we may
speak, if we will, of the whole chain of

events leading to the accumulation of the

discharging conditions as an "inner stim-

ulus"; but this would seem to involve an

unnecessary and even questionable exten-

sion of the term stimulus.

An automatic nervous action is fre-

quently defined as a discharge from a nerve

cell caused by some other external stim-

ulus than that of an exciting neurone ; but,

if the cell is discharged by an external

stimulus of any kind, the action is not

automatic. "What we observe in such eases

is activity, apparently, at any rate, arising

within the cell itself, and we have no more
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logical right to assume an unrecognized

stimulus than in the case of the ticking of

a clock. In the absence of knowledge to

the contrary, the presumption is that the

cell is discharged by the operation of its

own never ceasing metabolism.

In our usual teaching as well as in our

usual thinking it is customary to take ac-

count only of (1) the stimulus and (2) the

reaction, and to regard each of these as a

single process; whereas all the evidence

goes to show that between the ordinary ex-

ternal stimulus, at any rate, and the re-

lease of energy there is usually interpo-

lated a third process, which we have termed

the "accumulation of discharging condi-

tions" in our brief reference to the nature

of electrical stimulation. We again meet

with the suggestion of a similar process in

the ease of stimulation by a nerve impulse.

Langley's work on the antagonism of nieo-

tin and curare, as well as that of Keith

Lucas on the "characteristic" of stimu-

lation in different tissues, has led to the

assumption of a "receptive substance" in

skeletal muscle. The action of adrenalin

also points to a similar "receptive sub-

stance" connected with the endings of the

post-ganglionic automatic neurones. And
yet is not this term "receptive substance"

or "receptor" merely a name to hide our

ignorance? and do we not really mean a

physical or chemical process carried out

by the cell protoplasm, as a whole, rather

than a specialized irritable substance; a

process, in other words, which results in the

accumulation of
'

' discharging conditions
'

' ?

If this point of view is correct we must dis-

tinguish sharply between the stimulated

action and the automatic action; they are

alike in the second and third of the above-

mentioned processes; they differ in that

the accumulation of discharging condi-

tions comes in the stimulated action as the

result of an external influence (electric

shock, nerve impulse, or mechanical blow),

while in the automatic action it results pre-

sumably from the cell metabolism.

In the central nervous system the best

known and most successfully studied case

of automatism is that of the respiratory

center. The conclusion which Eosenthal

drew from his experiments, that the nerve

cells of this center send out rhythmic dis-

charges when removed from all connection

with afferent nerves, has been confirmed by

all subsequent work, the experiments of

"Winterstein being especially conclusive on

this point. Here again we are probably

dealing with the development within the

nerve cell of discharging conditions which

may be influenced by the character of the

environment, such as the tension of car-

bon dioxid or the concentration of hy-

drogen ions, or temperature or the pres-

ence of certain drugs; and we may repeat

that there is no justification for speaking

of these as stimuli, as we generally do. So

far as the facts go, we may logically re-

gard them only as external conditions

which regulate the rate of development of

the automatic cell processes or the charac-

ter of the discharge which it evokes from

the cell.

Until recently no other case of automatic

nervous action was known. Some may
have been suspected in the vaso-motor sys-

tem or in the myenteric plexus; but no

facts compelled the conclusion that they

must be regarded as automatic actions.

Recently, however, facts have come to light

which argue strongly for an automatic

basis to the nervous mechanism of locomo-

tion. These movements, as already stated,

have in the past presented to us the pic-

ture of an endless chain of reflexes, in

which the afferent neurones are mostly the

nerves of muscular sense, the complex of

instreaming afferent impulses, ever chang-

ing as the movement proceeds, giving the
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appropriate stimuli to the successive move-

ments, which eventually come back to the

starting point and so lead to the repetition

of the series. To avoid misunderstanding,

it may be well to say at the outset that no

one denies that afferent impulses play an

important role in locomotion. The phe-

nomena of locomotor ataxia are conclusive

evidence on that point; but so do afferent

impulses over the pulmonary fibers of the

vagus nerve play an important role in

regulating the fundamentally automatic

discharge from the respiratory center, with-

out being in any way its exciting cause.

The work of T. Graham Brown^ suggests

that the same thing is true of the rhythmic

movements of locomotion. Brown shows

that in a certain stage of ether narcosis in

the decerebrate animal, when reflexes can

no longer be elicited from the afferent

nerves, rhythmic movements of flexion and

extension occur in the hind legs; and

furthermore, that these movements occur

after the afferent nerves from the moving

limbs are cut. In other words, these move-

ments which suggest the basis of the move-

ments of locomotion, involving as they do

the alternate rhythmic action of antagon-

istic groups of muscles, are executed by

efferent neurones without any stimulation

from afferent neurones. They constitute

an "endless chain," but not an endless

chain of reflexes.

This discovery seems to me to be of suffi-

cient importance to justify dwelling upon

it at some length ; and in order to obtain a

clear picture of the possibilities, we may
give briefly Brown's very plausible hypoth-

esis of the nature of the nervous mechan-

ism involved. A movement of this kind

consists fundamentally in the alternate

contraction of antagonistic groups of

muscles. "We may denominate the nerve

2 T. Graham Brown, Journal of Physiology, 1914,

XLVII., p. 18.

cells innervating each antagonistic group

as a half-center, the two together making
the entire nerve center for the given move-

ment. Brown supposes that each half-cen-

ter sends inhibiting collaterals to its an-

tagonist (reciprocal innervation of Sher-

rington), so that when the flexors, for ex-

ample, are being excited, the extensor

neuro-museular mechanism is inhibited.

He then assumes that the efficiency of this

inhibition rapidly diminishes—somewhat

as the heart escapes from vagus inhibition

—either by the fatigue of the inhibitory

mechanism or by the increase of the dis-

charging power of the inhibited cells. The

result is that in a short time the inhibited

center breaks through its inhibition, ex-

cites its muscles to contract and at the

same time inhibits the previously active

antagonistic half-center.^ The repetition of

these processes leads, of course, to the

rhythmic movements referred to.

Brown further raises the very interest-

ing question whether these automatic actions

of locomotion do not present a more primi-

tive form of nervous activity than the

reflex. He points out the difficulty of

imagining the origin of a reflex are by nat-

ural selection, since neither the afferent

nor the efferent limb would be of any use

to the animal without the other; and it is

almost impossible to conceive of both aris-

ing at the same time by any assumed proc-

ess of evolution. It is far more easy to

3 This theory assumes that the cells of both

half-centers are automatic and subject to the same

environmental conditions (e. g., tension of carbon

dioxid) governing their discharge. If both cen-

ters were in exactly the same physiological condi-

tion and subject to the same environmental con-

ditions, they would discharge simultaneously and

alternate rhythmic contractions of antagonists

would be impossible. This condition of equal irri-

tability, however, ds rarely realized. When it does

not obtain, one half-center wall discharge first and,

as explained, inhibit for the time being the dis-

charge of the other.
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suppose that the primitive nervous mechan-

ism is the automatic one seen at work in

the movements of narcosis progression.

These vrould serve in the simplest animals

the purpose of progression which may rea-

sonably be regarded as among the first

functions of coordination a nervous system

would be likely to serve. In other words,

the nervous mechanism of locomotion, like

the nervous mechanism of respiration, is

fundamentally an automatic mechanism.

Later on afferent neurones are added to it,

comparable to those of the pulmonary

branches of the vagus. In this connection

it is most significant that in general the

same conditions so frequently referred to as

stimuli of the respiratory center—lack of

oxygen, excess of carbon dioxid, etc.—are

the very conditions found to favor the

movements of narcosis progression.

If, then, to the respiratory center, which

has thus far stood in lonely glory as the

one fully established example of automatic

nervous action, we must add the funda-

mental centers of locomotion, the thought

at once suggests itself that renewed investi-

gation may find the same thing true of

other actions which in the past we have too

complacently catalogued under the head of

reflexes. The field thus opened up is a

large one.

AXON REFLEXES

Text-books of physiology usually record

two observations, one by Langley, the other

by Bayliss, which were not suspected of

bearing any relation to each other and both

of which have been difficult to fit into the

orthodox scheme of nervous action. So far is

this true that Langley 's axon reflex has

been relegated to the inglorious place of a

laboratory curiosity which plays no role

in normal life, while Bayliss's proposed

theory of antidromic impulses has been

treated with a polite but uncompromising

skepticism.

The axon reflex is a reaction made pos-

sible by the branching which generally

takes place at the end of an axon. Inas-

much as nerve fibers can conduct impulses

in both directions, it follows that stimula-

tion of one of the terminal branches will

start an impulse traveling up to the point

of union of the two branches, and then down
the other branch to the end organ. The
axons to a frog's sartorius, for example,

branch soon after entering the muscle and

it often happens that one branch will go to

one side of the muscle, while another branch

of the same neurone will pass to the oppo-

site side. If, now, the lower third of the

muscle be divided longitudinally, it is

found that a stimulus applied to one half

so as to excite its nerve fibers will cause

contraction of the opposite half of the

muscle. The same thing is rendered pos-

sible whenever a preganglionic efferent

neurone passes through several sympathetic

ganglia, giving off collaterals to postgan-

glionic neurones in successive ganglia; in

this case stimulation of the terminal branch

of the preganglionic neurone will start an

impulse centripetally and excite, through

the collaterals, the cells with which these

collaterals are connected. It is also well

known that one must be on his guard

against axon reflexes in testing the regen-

eration of nerve flbers, for it often happens

that in the process of regeneration an axon

of the central stump may branch before

entering the peripheral stump; if these

two axon branches find their way into dif-

ferent branches of the peripheral nerve

trunk, stimulation of one of these branches

may give an apparent reflex, which, how-

ever, is only an axon reflex.

These and other examples that may be

cited are, however, only laboratory curiosi-

ties. Where the two branches of the axon

end in a muscle or a gland neither branch

can be stimulated at its ending except by
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artificial means. If, on the other hand, the

same axon should send one branch to a

sense organ and another to a muscle, or

gland, or blood vessel, we would have the

possibility of an axon reflex as a normal

event. Keeent work suggests that this pos-

sibility may be realized.

In 1901 Bayliss* found that stimulation

of the posterior roots of the sacral nerves

between the ganglion and the cord produces

dilation of the blood-vessels of the hind

limb. The natural explanation of the re-

sult, that certain vaso-dilator neurones

may send their axons out by the unusual

path of the posterior instead of the ante-

rior nerve roots, was disproved by the fact

that if the posterior roots are cut near the

cord and degeneration allowed to occur,

stimulation of the peripheral stump of the

cut root still produces the dilation. In

other words, the ganglion of the posterior

root is the trophic center for some of the

essential fibers concerned. From consid-

eration of the known histological possibil-

ities Bayliss concluded that the fibers pro-

ducing the dilation are the ordinary affer-

ent fibers from the pear-shaped cells of the

ganglion, the distal axon being supposed to

branch at its ending, one branch going to

the sense organ, and the other to the blood-

vessel. He furthermore supposed that in

addition to serving as a trophic center for

the afferent fiber, these cells may be reflexly

stimulated by other afferent fibers and thus

discharge "antidromic" impulses to the

periphery; such impulses passing over the

branch to the blood-vessel produces the

dilation, while the impulse over the branch

to the sense organ would be without effect

("law of irreciprocal conduction " ) . Phys-

iologists have, however, looked askance on

this conception of antidromic impulses,

even as a working hypothesis.

* Bayliss, Journal of PJi/ysiology, 1901, XXVI.,

173; ib., 1902, XXVIII., 276.

The very important experiments of

Bruce,^ however, put the matter in a new
light. It is well known that when an irri-

tant is applied to the skin, a dilation of the

arterioles (active congestion) ushers in the

inflammatory reaction. Bruce shows that

this will not occur if the area to which the

irritant is applied is first rendered anes-

thetic with cocaine. It will occur immedi-

ately after section of the anterior roots or

of the posterior roots, either centrally or

distally of the ganglion ; hence it is not a

reflex through the cord or the ganglion. It

will not occur, however, after the comple-

tion of the peripheral degeneration conse-

quent upon section of the posterior root

distally to the ganglion. In other words, it

would seem to depend solely upon the integ-

rity of the distal limb of the neurones of

the posterior roots, and to be independent

of any nerve cell whatever. This would

seem almost to force^ the conclusion that

we are dealing with an axon reflex. The

posterior root fiber branches, as Bayliss sup-

posed, at its ending, one branch going to

the sense organ while the other serves as a

dilator of the arterioles. The same fiber,

probably one of pain, which carries the

afferent impulse giving rise to the sensation

of irritation produces also the active con-

gestion of the region through its vascular

collaterals.

If these observations prove well founded,

the axon reflex becomes a reality in the

normal functioning of the organism, in-

stead of a laboratory curiosity. Moreover,

the facts discovered by Bayliss receive their

5 A. Ninian Bruce, Quarterly Journal of Exp.

Physiology, 1913, VI., p. 339.

6 The writer can imagine only one other possibil-

ity; namely, collaterals given off from afferent

fibers distally to the ganglion may enter the

sympathetic ganglia, which would thus serve as

reflex centers. No such collateral communications

in nerve trunks have, however, been described.

Indeed it is the usual teaching that nerve fibers

branch only in the ganglion or at their endings.
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ready explanation without the help of the

hypothesis of antidromic nerve impulses.

Furthermore, if the axon reflex is the

foundation of this inflammatory reaction,

we may well investigate other reactions

which in the past have been classed as re-

flexes, but upon inadequate evidence. So

long as the reflex was supposed to be the

only means by which stimulation of a pe-

ripheral sense organ can evoke a non-voli-

tional reaction in another organ, all such

reactions have been classed as reflexes, and

this quite frequently without experimental

proof.

CONDITIONED AND UNCONDITIONED REFLEXES

The main purpose of this paper is to em-

phasize neglected aspects of nervous action.

Hence our treatment of reflexes, properly

so-called, will be confined to emphasizing

the fact that we probably include in the

category of the reflex two entirely different

kinds of nervous reaction.

It is an interesting fact that so common

a phenomena as reflex action is somewhat

loosely defined in our thinking. One will

call it an action brought about by the stimu-

lation of efferent neurones by one or more

afferent neurones ; another will add to this,

"without the intervention of the will";

another will add,
'

' without the causal inter-

vention of consciousness '

'
; while still an-

other will add, "without the causal inter-

vention of consciousness or the will."

These four definitions are by no means

identical, as I hope to show. All of them

have in common the fact of stimulation of

efferent by afferent neurones, stimulation

being supposed to include both excitation

and inhibition, and it being assumed that

any number of intermediate neurones

(first, second and third order, etc.) may be

interposed between the afferent and the

efferent nerves concerned. All would ex-

clude the will from any causal connection

with the reaction, and this leaves as the

chief point of difference in the above defi-

nitions the question whether we should ex-

clude from the category of reflex action all

cases where the nervous processes con-

cerned in consciousness play, or seem to

play, a causal role in the chain of events;

for there are nervous actions which are in

no sense volitional ; which have an afferent

and an efferent side, and hence resemble

reflexes; but in which we encounter the

nervous actions concerned with conscious-

ness. The example which at once occurs to

us is the so-called psychic secretion of saliva

and gastric juice. To these we would add

the no less striking case, brought to our

attention by Cannon, of the stimulation of

the secretion of adrenalin as the result of

the major emotions of fear and anger. In

all these cases there is the absence of con-

scious intention; indeed, the subject is un-

aware that the act of secretion is taking

place; and yet the conscious process is the

starting point of the efferent discharge.

Shall we or shall we not call such actions

reflex actions ?

The answer to this question is, of course,

entirely a matter of arbitrary definition.

If we exclude the causal interposition of

consciousness'' from the reflex, such reac-

tions are not reflexes; if we do not exclude

it, they are. The decision in such an arbi-

trary matter, moreover, is determined on

purely utilitarian grounds. Definitions

exist only to insure clear thinking by keep-

ing separate and distinct those things hav-

ing some fundamental point of difference.

Thus many would have us believe that there

is no really fundamental difference between

reflex and volitional acts; that the efferent

discharge in the simplest reflex is accom-

panied by a momentary flash of something

that corresponds to conscious intention;

'' To avoid a cumbersome expression, the word
'

' consciousness '
' is frequently used for the '

' nerv-

ous events connected 'with the state of conscious-

ness. '

'
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and that there are all gradations between

this and the highest development of the

human will. Perhaps they are right; we
will not argue the point; but we neverthe-

less retain our two categories of reflex and

volitional actions, because so long as this

conception of volition is a pure hypothesis

it is unwise to forget that what are sub-

jectively different may be objectively

different as well.

The same principle of definition should

be applied to the case under discussion. A
reflex from which consciousness is entirely

absent and one in which consciousness

seems subjectively to play a causal role

may, from the objective standpoint, be one

and the same thing ; and yet so long as this

is only one of two opposing tenable hypoth-

eses, it would seem to be the sensible thing

to make a distinction between them.

One of the world's most eminent phys-

iologists does indeed make such a distinc-

tion. I refer to Pawlow's differentiation

between the unconditioned and the condi-

tioned reflex. I can hardly think that

Pawlow's very striking experiments upon

which he bases this distinction are unknown

to physiologists generally and all will agree

that he is a man whose opinion should com-

mand attention
;
yet I find no notice what-

ever of this matter in the three admirable

text-books of physiology which are most

widely used to-day in England and Amer-

ica. Because of this and in view of the

fact that this address is to a semi-popular

audience I shall go into this matter at

somewhat greater length than if I were

speaking to specialists in neurology.

The distinction between the conditioned

and the unconditioned reflex is well illus-

trated by the excitation of salivary secretion

through the nervous system. When the

taste endings are excited by food in the

mouth, a purely reflex flow of saliva results.

The work of Miller^ seems to establish the

existence of definite bulbar centers for this

reaction, the gustatory fibers of the lingual

and the glossopharyngeal nerves serving as

the afferent neurones. On the other hand,

the mouth may water '

' at the very sight of

food." Here the afferent stimulus comes

through the optic nerve, but it differs from

that through the gustatory fibers in the fact

that the reaction is secured only in a con-

scious animal. It is also more capricious in

its occurrence; the whole setting of the

nervous system must be right to have it

occur at all; the subject must be hungry,

the food must be appetizing, it is more apt

to occur at the accustomed hour for meals.

In short, a certain state of consciousness

must exist to insure effective connection be-

tween the afferent optic neurones and the

secretory efferent neurones. In the uncon-

ditioned reflex the nervous processes con-

cerned in consciousness are in no way in-

volved; it will take place in a decerebrate

animal and may occur under anesthesia;

it is a rare thing that the application of the

proper stimulus fails to elicit it, although,

like any other reflex, it may be inhibited,

as in the old rice test. Above all, it is not

easily lost by disuse, perhaps never perma-

nently lost except by some actual atrophy

of the neurones involved.

In a remarkable series of experiments

Pawlow" actually developed in animals

conditioned reflexes which could by no pos-

sibility have formed part of the previous

life of the animal or of its ancestors. Every

time a dog was fed, a piece of ice was ap-

plied to a certain part of its skin. In the

s F. E. Miller, Quar. Jour. Experimental Physi-

ology, 1913, VI., 57.

9 Pawlow, I. P., Huxley Lecture for 1906, Brit-

ish Medical Journal, 1906, Vol. II., p. 871; Lancet,

1906, Vol. 171, p. 911; Science, 1906, N. S.,

XXIV., p. 613; see also Pawlow's articles on the

same subject, Ergebnisse der Physiologie, 1904,

III., 1, p. 177; ib., 1911, XL, p. 345.
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course of time (ten days or two weeks) the

application of the ice to the same cutaneous

area would evoke a flow of saliva without

the formality of feeding. The application

of ice to other parts of the skin was also

effectual, apparently because the sensa-

tions of cold concerned in the result were

not local, but more or less generalized. In

another series of experiments a note of a

certain pitch always accompanied the ta-

king of food, and this stimulus, too, after

sufficient repetition, could evoke the flow

of saliva, while a note of distinctly different

pitch was ineffectual. The reactions thus

acquired were soon lost with disuse, al-

though it is possible that if the "training"

had been continued over much longer pe-

riods of time the reactions might have

become more firmly fixed; it is even con-

ceivable that they may take place in the ab-

sence of consciousness ; that is to say, with-

out the participation of cerebral centers;

but these are questions which, so far as I

am aware, experiment has not yet answered.

Finally, they are more or less capricious;

not infrequently the acquired response to

the stimulus does not occur, thus contrast-

ing with the response to gustatory stimu-

lation, which seldom fails.

In what way is this type of reaction ac-

quired? The phenomenon of reenforce-

ment (of the knee jerk, for example) shows

that activity of any one part of the nerv-

ous system causes the irradiation over the

entire brain and cord of some exciting influ-

ence which, though itself minimal or even

subminimal, yet adds itself to any other

stimulus that may enter about the same

time. Pawlow's work seems to show, more-

over, that, when two nerve centers are

habitually active at the same time, there is

beaten out a path of conduction between

the two, the two become "associated" so

that activity of the one is liable to excite

activity of the other. When, for example,

the knee jerk is reenforced by stimulus of

sound, not only does such an irradiation

from auditory centers pass to all parts of

the nervous system, the sacral motor centers

included, but one also irradiates from the

sacral centers to all parts of the nervous

system, the auditory centers included; and
just as when there are two lights in a room

the path between these lights is the most

intensely illuminated portion of the room,

so in the case in question the path between

the two centers is most strongly in the ex-

cited state. If now this same combination

of activity be repeated over and over again,

this path becomes more irritable and con-

ductive by use until we arrive at the con-

dition shown in the above experiments of

Pawlow where activity of one center can, of

itself, excite activity of the other. It would

indeed be interesting to know whether, just

as clapping the piece of ice on the skin

evoked a secretion of saliva, so the dog ex-

perienced a sensation of cold every time he

ate.

The path of conduction or association

thus established is presumably through the

gray matter, perhaps with the help of the

short neurones of the border zones.^" Our
present knowledge of the anatomy of the

nervous system is inadequate to give a satis-

factory idea of the mechanism involved in

the development of this new path of con-

duction; but it is inconceivable that the

anatomical basis of the physiological con-

nection between the centers in question

should be the same as that pictured in the

typical reflex are of the text-books. Apart

from the improbability of the development

of new neurones, the observed facts of the

capriciousness of the reaction and the ease

with which, once acquired, it is lost by dis-

use determine as the logical course its pro-

visional classification in a group of its own.

1° One thinks of the '
' neuropile '

' of some Ms-

tologiats as a possible tissue in which this path is

blazed.
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To look at the matter from another point

of view, the present state of our knowledge

would seem to indicate that the typical re-

flex of our text-books, the unconditioned

reflex, is a congenital mechanism. The

neurones concerned and the collateral con-

nections of afferent and efferent limbs are

bom with us. It may require practise to

bring the mechanism into perfect working

order ; but practise does not produce a new
neurone nor have we any reason for think-

ing it can produce collateral connections

which were not already laid down by hered-

ity. The nervous element in locomotion is

a case in point. The colt walks from the

moment of birth; a human baby not until

its second year, and then only after arduous

trial and effort; but this does not mean

that the nervous mechanism is congenital

in the one case and acquired in the other;

it merely means that the congenital nervous

mechanism is in complete working order

at birth in the colt, while in man either

embryological development is not complete

until later or else use is required to make
congenital synaptic connections efficient.

Despite the immemorial antiquity of the

expression
'

' learning to walk,
'

' it may well

be questioned whether any child really

learns to walk; whether the facts observed

are not equally well explained on the theory

that the child finally walks simply because

at last the embryological development of

its nervous mechanism of locomotion is

complete, as is that of the colt at birth;

and that the improvement which appar-

ently results from its efforts is in point of

fact merely the record of the progress of

ontogenetic development.

"With learning to talk the case is entirely

different. Here there is no inherited mech-

anism leading to a uniform result in all

individuals of the species. One child learns

to speak English, another German, another

Russian ; and if the English child had been

taken after the first few months of its life

to Russia and heard nothing but Russian,

it would have learned to speak Russian as

perfectly as it actually learned to speak

English while growing up in its native

country. In this case heredity has fur-

nished a nervous system capable of ac-

quiring just such associations as those de-

scribed in Pawlow's experiments; we are

dealing with a process in every way com-

parable to the conditioned reflex.

Finally, if the distinction between con-

ditioned and unconditioned reflexes upon

which Pawlow insists is correct, some old

statements which take us back to our very

introduction to the study of physiology

need revision, or at least more accurate re-

statement. When we speak of "habit being

an acquired reflex" we really mean an ac-

quired conditioned reflex. There is no rea-

son for assuming that the reflex acquired

by the repetition of volitional acts is the

typical reflex arc; indeed there is every

reason for believing the contrary. Paths

of conduction become blazed between dif-

ferent lower centers because they are si-

multaneously excited in the volitional execu-

tion of an action, and a mechanism is

acquired of whose nature we know next

to nothing, but through which the act

can be performed more and more easily

with less and less conscious effort—or, in

physiological language, with less and less

participation on the part of the higher

centers of the cerebrum. We are not con-

cerned with the psychology of this phenom-

enon, much less is this the place for specula-

tion as to the physiological mechanism in-

volved. We are simply concerned with its

classification as a distinct thing from the

ordinary unconditioned reflex.

Perhaps when introducing this discus-

sion of reflexes I laid undue emphasis on

the role of consciousness in the acquisition

of conditioned reflexes. In the examples
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cited the nervous events associated with

the state of consciousness do indeed play a

conspicuous role. If, however, the essen-

tial thing about this reaction is what we

have suggested, namely, that the connec-

tion between afferent and efferent fibers is

a path blazed through the nervous sub-

stance rather than a definite localized con-

duction through specialized neurones, it

would seem that consciousness comes so

frequently into play merely because it is

through the nervous substance of the cere-

brum that such paths can be blazed most

readily, and the activity of cerebral centers

carries with it as a usual thing a state of

consciousness. If this be true there is no

reason why conditioned reflex associations

may not arise between subcortical as well

as between cortical centers ; it is only neces-

sary that the centers be simultaneously ac-

tive, reflexly or otherwise; and possibly

some cases of associated action of two bul-

bar or spinal centers—respiratory and

vaso-motor, or respiratory and cardio-in-

hibitory—may be of this kind rather than

distinct collateral connections between the

neurones of the two centers. This is, of

course, only a surmise, but it is clearly a

possibility and certainly there is no evi-

dence whatever to exclude it. We have

been too quick to assume that coordinations

are always effected by the same mechanism,

and that too the kind of mechanism pic-

tured in our typical reflex arc. An un-

proved assumption ; and so long as it is an

unproved assumption it is the logical thing

to keep in separate categories the two

classes of reactions which to-day are almost

universally thought of as one and the same.

Theodore Hough
Univeksity of Virginia

THE DEDICATION OF THE NEW BUILDING
OF THE MELLON INSTITUTE

The 5iew $350,000 building which will form

the permanent home of the Mellon Institute

of Industrial Eesearch and School of Specific

Industries of the University of Pittsburgh,

was formally dedicated on February 26. This

building, the gift of Messrs. Andrew William

and Richard Beatty MeUon, of Pittsburgh, was

especially designed for the needs of the insti-

tute; it is distinctly modern in every respect,

and complete facilities are provided for the

investigation of manufacturing problems and

for conducting industrial research according

to the practical system of cooperation between

science and industry, founded by the late

director of the institute, Dr. Eobert Kennedy
Duncan. By this system, an industrialist hav-

ing a problem requiring solution may become

the donor of a fellowship by providing the

salary of the researcher selected to carry out

the investigation desired, the institute supply-

ing every facility for the work—laboratory

space, the necessary apparatus and supplies,

library facilities and advice of a staff expert

in industrial research, etc.

The new home of the Mellon Institute is a

five-story and attic building. The basement

contains seven rooms : the main storeroom, the

boiler room, the electric furnace room, a heavy

apparatus room, a room equipped for low-tem-

perature work, the machine shop and a

kitchen. On the first, the main floor, are lo-

cated the general office, the director's suite,

the office of the editorial department, the li-

brary, the office and laboratory of the assistant

directors, the assembly hall, a special apparatus

room and a dark-room laboratory. The second

and third floors each contain ten large research

laboratories and nine small ones; the fourth

floor, which is not finished, will contain an

identical number of laboratories as soon as

the growth of the institute warrants its com-

pletion.i At the present time twenty-three

fellowships are in operation and forty research

chemists are engaged in a study of the variety

of industrial problems under investigation at

the institute.

While the Mellon Institute possesses an en-

dowment of its own and has its own board of

trustees, it is an integral part of the Univer-

1 For a full description of the new building of

the Mellon Institute, see The Journal of Industrial

and Engineering Chemistry for April, 1915.
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sity of Pittsburgh. The dedicatory exercises

were accordingly held in conjunction with the

annual charter-day exercises of the university.

The chancellor of the university, Dr. Samuel

Black McCormick, presided at the dedication

ceremonies, which took place at 11 :00 a.m. in

Soldiers' Memorial Hall. Following the ad-

dress of the day by Dr. Eossiter Worthington

Eaymond, the dean of American mining engi-

neers, on " Knowledge and Research," Dr. W. J.

Holland, director of Carnegie Museum and

formerly chancellor of the university, made
the presentation speech in connection with the

dedication of the Mellon Institute, on behalf

of Andrew W. and Richard B. Mellon, the

donors. After a brilliant eulogy of the Messrs.

Mellon and a splendid tribute to their gener-

osity. Dr. Holland said in part:

In a certain sense, Mr. Chancellor, this building

is a memorial to Robert Kennedy Duncan. On one

side of the entrance is a bronze slab inscribed with

the name of Thomas Mellon; on the other side of

the entrance is a bronze slab inscribed with the

name of Eobert Kennedy Duncan. But, Mr. Chan-

cellor, this splendid edifice erected upon the campus

of our university is more than a cenotaph. It not

merely commemorates the names and careers of

those of whom I have spoken, but it is intended to

serve as the seat of advanced inquiries along sci-

entific lines, which will tend to the promotion not

merely of intellectual culture, but of industrial suc-

cess, and that not merely in this great "workshop

of the world, '
' where it is located, but throughout

the land. In creating this institution our dear

friends have been actuated by a high and intelli-

gent purpose. Large experience in great industrial

enterprises has taught them the importance of

chemistry and physics in their application to the

industrial arts, and they feel that, wonderful as

has been the progress made within the last cen-

tury, there are untold mysteries in nature which

have not yet been revealed, but which, if uncov-

ered, are capable of being used for the welfare of

mankind. And so they have created and are to-day

placing in the custody of you, gentlemen of the

board of trustees, this institution, which is capable

of becoming, when wisely and intelligently admin-

istered, a mighty implement for the advancement

of human welfare.

Dr. George Hubbard Clapp, president of the

board of trustees of the university, delivered

the speech of acceptance. He expressed ap-

preciation of the gift and understanding of

the importance of the work for which the

building has been erected.

The final ceremony of the exercises was the

conferring of fifteen honorary degrees, as

follows

:

Doctor of Laws

Edward Williams Morley, honorary president of the

Eighth International Congress of Applied Chem-
istry.

John Ulric Nef, head of the department of chemis-

try of the University of Chicago.

Arthur Amos Noyes, professor of theoretical chem-

istry and director of the Research Laboratory

of Physical Chemistry, Massachusetts Institute

of Technology.

Rossiter Worthington Raymond, secretary emeritus

of the American Institute of Mining Engineers.

Ira Remsen, former president and professor emer-

itus of chemistry, Johns Hopkins University.

Theodore William Richards, professor of chemistry

and director of the Gibbs Memorial Laboratory,

Harvard University.

Doctor of Science

John Jacob Abel, professor of pharmacology, Johns

Hopkins University.

George Hubbard Clapp, president of the Pittsburgh

Testing Laboratory and of the Board of Trustees

of the University of Pittsburgh.

Elbert Henry Gary, chairman and chief executive

officer of the United States Steel Corporation.

John Hays Hammond, consulting mining engineer.

Henry Marion Howe, former professor of metal-

lurgy, Columbia University.

Doctor of Chemical Engineering

William Hultz Walker, professor of chemical engi-

neering, Massachusetts Institute of Technology.

Milton C. Whitaker, professor of industrial and

engineering chemistry, Columbia University.

Doctor of Chemistry

Charles Lathrop Parsons, chief mineral chemist,

Bureau of Mines.

Edgar Pahs Smith, provost of the University of

Pennsylvania.

Immediately after the close of the dedicatory

exercises, the trustees, faculty and guests of

the university met at a luncheon in the Uni-

versity Club. The remainder of the after-
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noon was devoted to an inspection of the new
building of the Mellon Institute.

The recipients of honorary degrees were the

guests of the university at the annual alumni

banquet held at the Schenley Hotel from 6 :00

to 8 :30 P.M. The speakers at this dinner were

Dr. Eaymond F. Bacon, director of the Mellon

Institute, who responded to " The Mellon Insti-

tute"; Dr. Walther Eiddle, who gave a his-

torical sketch of the department of chemistry

of the university; Hon. Elbert H. Gary, chair-

man of the United States Steel Corporation;

Dr. Theodore William Richards, who spoke on
" The Practical Use of Eesearch in Pure Sci-

ence " and extended Harvard's congratulations

to Pittsburgh upon the acquisition of the

Mellon Institute; and Chancellor Samuel

Black McCormiok, who completed the toast

list with an eloquent response to " The Uni-

versity," in which he stated that the gift of

the Mellon Institute had placed a great respon-

sibility upon the University of Pittsburgh as

well as having been a priceless acquisition;

that the university was ready to meet the

responsibility and, he felt sure, would show

the donors and the country at large that it

would make the most of the great benefaction.

Judge Gary's address was in part as follows

:

In humankind there is an element which is in-

terested in, if, indeed, it does not actually enjoy

reading or listening to, adverse references to the

character or conduct of an individual or association

of individuals, and, by reason of this fact, agencies

for the collection and distribution of unfavorable

comments have become more or less popular. A
questionable kind of success is often realized by the

individual or the publication whose energies are

devoted to frequent and furious personal attack

against the standing or the action of others. These

efforts sometimes take the form of individual work,

investigations by committees or commissions cre-

ated by the legislatures or congresses, or, in excep-

tional eases, even by judicial branches of govern-

ment, such as grand juries, with their inquisitorial

power. Oftentimes the investigators are not only

utterly incompetent, but they are prejudiced and

willfully repress many of the pertinent and mate-

rial facts. They seek to produce for circulation and

criticism only information calculated to bring re-

proach upon the persons involved in the inquiry.

No one is exempt from these criticisms.

Circumstances seem to show that we are ap-

proaching the time when the investigator will be

investigated; when the oritieizer will be criticized;

when committees and commissions will be brought

before other similar bodies for judgment. It would

be interesting to the public if it could be in-

formed of the real motives which have prompted

some of the official inquiries, and if it could learn

of the unfair methods which have been sometimes

pursued, and if it should know the amount of gov-

ernmental funds which have been appropriated for

the use of committees and how they have been dis-

bursed; in fact, if some of those participating

could be subjected to the same scrutiny which they

have exercised.

The general attitude of the great newspapers of

to-day is fair and just. They influence and are

influenced by the general public. They reflect the

general sentiment. This is most important in con-

sidering the future welfare of this country.

If the picture which I have drawn is a true one,

then the course before us, which leads to prosperity,

success and happiness, is plain and we will pursue

it. We must conduct affairs in our charge with the

expectation that we shall be criticized.

After the banquet, the new building of the

Mellon Institute was thrown open for a recep-

tion of friends of the institute. The rooms of

the main floor were used for the reception,

although the entire building was open for in-

spection. On the evening of February 27, the

first Mellon lecture was delivered by Professor

John Jacob Abel, of Johns Hopkins Univer-

sity, in the assembly hall of the institute;

Dr. Abel's subject was " Experimental and

Chemical Studies of the Blood and Their

Bearing on Medicine."

W. A. Hamor
The Mellon Institute of

indtisteial eesearch

CBAELES EDWIN BESSEY

The Botanical Society of Washington at its

one hundred and third regular meeting, March

2, 1915, unanimously passed the following

resolutions upon the death of Doctor Charles

E. Bessey, dean and professor of botany at the

University of Nebraska.

Whereas, In the recent death of Professor

Charles E. Bessey, botany has lost one of its ablest

investigators and teachers, one of the pioneers in
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the introduction of the present laboratory meth-

ods of teaching biology, and

Wheeeas, He was widely known and highly re-

spected by his fellow botanists, and beloved by

his numerous students in whose welfare and suc-

cess he took the keenest personal interest, and

Whereas, The death of such a man comes as a

personal loss to all American botanists; therefore

be it

Eesolved, That the Botanical Society of Wash-

ington express its deep sense of regret and extend

to his family its deepest sympathy in their great

bereavement; be it further

Resolved, That a copy of these resolutions be

spread upon the minutes of this society and sent

to the immediate relatives of the deceased and to

Science. Perley Spaulding,

Corresponding Secretary

SCIENTIFIC NOTES AND NEWS
The annual general meeting of the Amer-

ican Philosopliical Society will be held in the

hall of the society at Philadelphia on April 22,

23 and 24, beginning at 2 p.m. on Thursday,

April 22.

Sir J. J. Thomson has been elected presi-

dent of the Physical Society, London. Prince

B. Galitzin has been made an honorary fellow

of the society.

The gold medal of the British Institution

of Mining and Metallurgy has been awarded

to Dr. Willet G. Miller, geologist of Ontario.

At the meeting of the Royal Geographical

Society on February 22, Mr. Page, the Amer-
ican amhassador, presented to Dr. Scott Keltie,

secretary of the Eoyal Geographical Society,

the CuUum gold medal, awarded to him by the

American Geographical Society.

Mr. John S. Longwell, G.E. (Cornell, '10),

of the Eeclamation Service, has been awarded

the prize given annually by the American Soci-

ety of Civil Engineers for the best paper by

a junior member of the society.

The Samuel D. Gross prize of the Philadel-

phia Academy of Medicine for the year 1915

has been awarded to Dr. John Lawrence Yates,

Milwaukee, for his essay entitled " Surgery in

the Treatment of Hodgkin's Disease." The

amount of this prize is $1,500.

Mr. W. H. Hoyt, C.E. '90, College of Engi-

neering, University of Minnesota, assistant

chief engineer of the D. M. N. Eailroad, has

been elected president of the Minnesota State

Surveyors and Engineers Society.

The Atlanta ISTeurological Society was or-

ganized February 11, with the following

officers: president. Dr. E. Bates Block; vice-

president. Dr. Hansell Crenshaw; secretary.

Dr. Lewis M. Gaines. The society will hold

its meetings on the second Thursday of each

month.

The Journal of the American Medical As-

sociation states that Dr. William J. Mayo, of

Rochester, Minn., was the guest of honor at

the Detroit Academy of Medicine on February

23. On February 22, Dr. Mayo was the prin-

cipal speaker at foundation-day exercises of

the department of medicine and surgery at

the University of Michigan, Ann Arbor, and

on February 24 the Kalamazoo Academy of

Medicine gave a luncheon in honor of Dr.

Mayo, after which he gave an address on
" Some General Considerations which influ-

ence the Advisability of Surgical Treatment."

Dr. Charles H. Mayo was the guest of honor

at the twentieth annual banquet of the Kansas

City Academy of Medicine, February 27. Dr.

Jefferson D. Griffith presided and Dr. Mayo
delivered an address on " Why Gastro-

Enterostomy Fails to Cure."

The Harvard University unit for service at

the American Ambulance Hospital in Paris

left on March 17, to serve until June 30.

Members of the unit are: H. Gushing, '95,

M.D., A.M., Moseley professor of surgery, as

head surgeon; R. B. Greenough, '92, assistant

professor of surgery, surgeon and executive

officer; E. P. Strong, professor of tropical

medicine, bacteriologist; R. B. Osgood, M.D.,

'99, instructor in orthopedics, orthopedic sur-

geon; B. Vincent, '98, assistant in surgery,

assistant surgeon; W. M. Boothby, '02, lecturer

in anesthesia, anesthetist; F. A. Coller, '12,

M.D.; E. C. Cutler, '13, M.D.; P. D. Wilson,

and M. N. Peterson, '14, M.D., resident sur-

geons; L. G. Barton, Jr., '12, M.D., surgical

assistant; O. F. Rogers, Jr., '12, M.D., medical
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assistant; 6. Benet, '13, M.D., laboratory as-

sistant; and Miss Edith I. Cox, Miss Geraldine

K. Martin, Miss Helen Park and Miss Marion

Wilson, operating nurses.

Dr. E. a. Eeeves, professor of opthalmology

in the University of Toronto, president of the

British Medical Association for the meeting

held in Toronto in 1906, has become professor

emeritus.

Dr. B. H. a. GrROTH has resigned his posi-

tion as plant physiologist in the department of

botany of the New Jersey College experiment

Station, to become director of the experiment

station under the government of the Republic

of Panama. After April 15 he wiU be in

Panama City.

Dr. Karl Van Norden, formerly in the re-

search department of John Hopkins Hospital,

who has been an officer in the German army
since the beginning of the war, was seriously

wounded at the battle of Lodz but is now
about to return to the front.

Dr. E. 0. HovEY, of the American Museum
of Natural History, has gone to the West
Indies to continue the studies on the volcanoes

of the Lesser Antilles, which he began some

years ago when the great eruptions on the

islands of Martinique and St. Vincent oc-

curred. He will devote his time particularly to

the Grande Soufriere of Guadeloupe, Mount
Pele of Martinique, the Soufriere of St. Vin-

cent and the boiling lake of Dominica, collect-

ing gases from the fumeroles and making tem-

perature observations, and taking note of the

changes which have occurred since his visit

in 1908. The expedition is undertaken through

the aid given to the museum by the Angelo

Heilprin Exploration Fund established by

Mr. and Mrs. Paul J. Sachs.

The departments of geology of Harvard
University and Massachusetts Institute of

Technology announce that Dr. Ealph Arnold
will give a series of ten lectures on the " Geol-

ogy of Petroleum." The first five lectures will

be given from 4:30 to 5:30 p.m. on April 5,

6, T, 8 and 9 in the geological department at

Harvard. The last five lectures will be given
from 4 :30 to 5 :30 p.m. on April 12, 13, 14, 15

and 16 in the geological department of the

institute.

F. C. Langenberg, of Harvard University,

and R. G. Webber, of Ohio University, Athens,

Ohio, at the recent New York meeting of the

American Institute of Mining Engineers read

a paper on the Structure and Hysteresis Loss

in Medium-Carbon Steel. It was illustrated

by microphotographs of the physical structure,

and curves of the hysteresis loss in a series of

steels heat-treated to different temperatures.

Professor C. F. Shoop, of the Experimental

Engineering Department of the College of

Engineering of the University of Minnesota,

recently read a paper before the Minnesota

Society of Engineers and Surveyors in annual

convention in St. Paul. The title of the paper

was " The Abrasion Value of Various Con-

crete Aggregates in Concrete Eoads."

A memorul tablet has been placed in the

house at Cosenza, Italy, where the eminent

alienist, B. Miraglia, was born, and a similar

tablet is to be placed in the insane asylum at

Aversa, the scene of his /work, and a street in

Aversa is to be named after him.

Miss Davy, niece of Sir Humphry Davy, has

presented to the Royal Institution, London, a

bust of the great chemist executed by Samuel

Joseph in 1822.

Frank Asbury Sherman, professor of mathe-

matics at Dartmouth College from 1871 until

his retirement as professor emeritus in 1911,

died on February 25 in his seventy-fourth

year.

Sir George Turner, distinguished for his

work on the rinderpest and on leprosy, died

on March 12 at the age of sixty-four years

from leprosy, contracted during research work

to discover a cure for the disease.

Dr. E. von Esmarch, formerly director of

the Kaiser Wilhelm Institute at Dresden, died

on February 5, at the age of iifty-nine years.

Dr. Julius Arnold, professor of patho-

logical anatomy at the University of Heidel-

berg, died on February 6, in his eightieth

year.

The Washington Academy of Sciences held

a joint meeting with the Biological Society
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on Mareh 11, in the Auditorium of the new
National Museum, when there was a lecture

by Mr. Wilfred H. Osgood, of the Field Mu-
seum of Natural History, who was engaged

on a special investigation of the fur-seal ques-

tion for the Department of Commerce during

the summer of 1914. His subject was "Eur
Seals and Other Animals on the PribilofE Is-

lands."

Director John F. Hayford, of the college

of engineering, Northwestern University, ad-

dressed a group of graduate students and pro-

fessors of the University of Wisconsin on the

subject of " Isostasy " on March 1. That even-

ing he addressed the Science Club of the same

institution on the decision in regard to the

Panama-Costa-Rieo Boundary Dispute. Di-

rector Hayford was chairman of the committee

appointed by the chief justice of the United

States, which made a personal investigation

and survey.

Dr. Lafayette B. Mendel, professor of

physiological chemistry in Yale University, ad-

dressed the Johns Hopkins Hospital Medical

Society at Baltimore, March 1, on " Nutrition

and Growth."

The tenth lecture before the Harvey So-

ciety was given on March 13, at the New York

Academy of Medicine, by Professor Elliott P.

Joslin, of Harvard University, on " Carbohy-

drate Utilization in Diabetes, based upon

Studies of the Eespiration, Urine and Blood."

Dr. Charles S. Berkey, associate professor

of geology in Columbia University, wiE. give

the last of the Jessup lectures on " Origin and

Meaning of Some Fundamental Earth Struc-

tures " at the American Museum of Natural

History on March 26. The subject of the lec-

ture is " The Relation of Structural Geology

to Practical Undertakings."

Professor Edward H. Williams, Jr., of

Woodstock, Vt., for many years head of the

department of mining and geology at Lehigh

and now a lecturer of the university, gave two

lectures in February before the students. His

subjects were " The Geology of the Lehigh

VaUey " and " The Formation of the Alle-

gheny Eiver."

The American Association of Pathologists

and Bacteriologists, of which Dr. Leo Loeb,

St. Louis, is president, will meet in St. Louis,

on April 2 and 3. The meetings will be held

in the pathological department of Washington
University Medical School and in the library

of the St. Louis University. Preceding these

meetings on April 1 will be held the annual

meeting of the American Association for Can-

cer Research and the annual meeting of the

International Association of Medical Mu-
seums. These meetings will be held in the

laboratories of the Washington University

Medical School.

The seventh semi-annual meeting of the

American Institute of Chemical Engineers

will be held in San Francisco, Calif., from

August 25 to 28. An itinerary is being ar-

ranged so that the natural scenery of the west

may be seen and also some of the more impor-

tant mining operations as well as the typical

chemical industries of California.

The senate of the Kaiser Wilhelm Society

for the Advancement of Science at a session

held on January 23, determined to break

ground for the projected Kaiser Wilhelm In-

stitute for Physiology and for the Study of

the Brain. The Kaiser Wilhelm Institute for

Biology is soon to be opened at Dahlem.

VNIVEESITT AND EDUCATIONAL NEWS
At the convocation at the University of

Chicago, on March 16, Julius Eosenwald Hall,

devoted to the work of the departments of

geology and geography, was dedicated. The

building, a gift from Mr. Julius Rosenwald,

a trustee of the university, has cost approxi-

mately $260,000.

The Arnold Biological Laboratory, ground

for which was broken at Brown University

last summer, is practically completed and will

be put into use for regular class work with

the reopening of college after the spring recess.

The building, which is three stories in height,

117 feet long and 52 feet wide, will cost when

finished $80,000, and $30,000 more will be ex-

pended upon the equipment. The cost of the

building will be covered by a bequest made to

the university for the purpose by the late Dr.



424 SCIENCE [N. S. Vol. XLI. No. 1055

Oliver H. Arnold, while the funds for equip-

ment have been subscribed.

Professor Thomas S. Fiske has been desig-

nated as administrative head of the Columbia

University department of mathematics for

two years beginning July 1, in the place of

Professor Cassius J. Keyser, who retires at

his own request.

Mr. Morris M. Wells, of the University of

Ulinois, has been appointed instructor in the

department of zoology in the University of

Chicago.

The Benjamin Peirce instructorships in

mathematics at Harvard University, the terms

of whose establishment were recently an-

nounced in Science, have now been filled for

the year 1915-16 by the appointment of Dr.

Edward Kircher and Dr. George A. PfeifEer.

DISCUSSION AND COSMESPONDENCE

THE FUNDAMENTAL EQUATION OF MECHANICS

To THE Editor of Science : Professor Hunt-

ington's letter in Science of Eebruary 5 is an

important contribution to the subject of the

teaching of elementary dynamics, but the fact

that he and Professor Hoskins are not in

agreement on " the question whether F == ma
or F/F'= A/A' is the better form in which

to introduce the fundamental equation of

mechanics " shows that something remains to

be said on the subject. In my opinion neither

of these equations ought to be considered as

fundamental, for both are derived from more

elementary equations.

Professor Huntington objects to F= ma for

certain reasons. He might have made other

objections to it : for example, the equation is

not true in the ordinary English system (foot-

pound-second) until it is hybridized by valuing

either F or m in some other unit than pounds

(poundal or gee-pound) or a in " gravitals

"

(instead of feet) per second per second (1

gravital= 32.1Y4 feet),^ or else the letter m is

1 The writer invented the '
' gravital '

' and also

the "timal" (=1/32.2 of a second) over 20 years

ago as antidotes to the '
' poundal, '

' merely to serve

as '
' horrible examples '

' of what might be done in

the way of introducing still further confusion into

our systems of units. He also invented the

explained as not being quantity of matter in

pounds, but only the quotient or ratio W/g.
Neither is it true in the metric kilogram-meter-

seeond system. (I do not think the metric

people have yet tried to introduce a "kilo-

grammal " or a " gee-kilogram.") It is of

course true in the dyne-centimeter-gramme-

second system, but this system is only used in

higher physical theory, and it should not be

inflicted on young students. The equation

F^ma is, however, a handy equation to work
with when it is understood that m is merely

a conventional symbol for W/g.
The equation F/F' ^A/A' may be useful

for some purposes, but I agree with Professor

Hoskins in not accepting it as fundamental or

as the best equation to be used as an introduc-

tion of the subject. Each of the equations

being open to objection, I wish that both Pro-

fessor Hoskins and Professor Huntington

would consider the following treatment of the

subject, and let me know what objections

there are to it.

Quoting Professor Huntington's words

:

" The first serious problem which confronts

the teacher of dynamics is the problem of

making the student understand the effect

which a force produces when it acts on a mate-

rial particle " (I would substitute the word

"body" for material particle).

Let us start with the student just out of

the grammar school, who has never studied

physics, but who understands the simplest

forms of algebraic equations, and how to

make a^'F/m, out of F^ma. He already

knows the ordinary meaning of the words time,

space, force, matter (or stuff, solid, liquid or

gas) . He may be told that the word " body "

means a piece or chunk of stuff, and that

velocity is just another name for speed. He
knows that force may be measured by a spring

balance, and that the quantity of matter in a

body may be determined by weighing it on

grocer's even-balance scale or on a platform

"massal"^ 32.2 pounds, but that has got into

some test-books disguised under the names of

"gee-pound," slug, and "engineers unit of

mass." The latter term is especially objection-

able, for it has never been used by engineers.
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scale ; provided it is weighed at any place other

than the imaginary " point of zero gravity."

The fundamental problem to he considered

by the student is: Given a constant force F
lbs. acting for T seconds on a quantity of

matter W lbs., at rest at the beginning of the

time, but free to move, what are the results,

assuming that there is no frictional resistance 1

The first result, which is already known by

the boy, is motion, at a gradually increasing

velocity. What the relation is between the

elapsed time and the velocity may be deter-

mined by experiment. He may take a moving
picture, with 50 films per second, of a body

falling alongside of a rod marked with feet

and inches. He may tow a boat having a load

of 1,000 lbs. with a force of say 1 lb., exerted

through a string and measured by a spring

balance, alongside of a tow path on which a

tape line is stretched; or there may be an At-

wood machine in the high school on which

experiments may be made. By these experi-

ments he will learn the fundamental facts of

dynamics and establish the fundamental equa-

tion. The facts are that the velocity varies

directly as the time and as the force, and in-

versely as the quantity of matter, and the

equation is V '^FT/W or V= EFT/W,
K being a constant whose value is approxi-

mately 32, provided V is in feet per second,

F and W in pounds and T in seconds.

The accurate determination of E requires

the most refined experiments, involving pre-

cise measurements of both F and W, and of

;S^, the distance traversed during the time T,

from which V is determined, and precautions

to eliminate resistance due to friction of air

or water or of the machine used in the experi-

ments. When these refined experiments have

been made it has been found that the value of

E is 32.1740, and this figure is twice the num-
ber of feet that the body would fall in vacuo

in one second at or near latitude 45° at the sea

level. It is commonly represented by 5', or by

g„ to distinguish it from other values of g that

may be obtained by experiments on falling

bodies (or on pendulums) at other latitudes

and elevations. The fundamental equation

then is r= FTg/W (1)

The velocity T is a derived quantity, derived

from measurements of space (or distance)

and time. If a body is moving at a uniform
speed, such as the minute hand of a watch, V
is a constant, and the distance varies directly

as the time, and is the product of the velocity

and the time, 8= VT. But if the velocity

varies directly as the time (uniformly acceler-

ated motion), as in the case of the problem

we are considering, then the distance is the

product of the mean velocity and the time.

Since in our problem the body starts from rest

when the velocity is 0, and the velocity is V
at the end of the time T, the mean velocity is

iV and the distance is iVT, whence V= 2S/T
aiidT= 2S/V.

The velocity V in feet per second, at the end

of the time T is numerically equal to the num-
ber of feet the body would travel in one second

after the expiration of the time T if the force

had then ceased to act and the body continued

to move at a uniform velocity.

The fundamental equation might be written

2S/T=.FTg/W, which is equivalent to

8 :=FT-g/2W, but as this is somewhat more
cumbersome than the simpler-looking equation

V =:FTg/W, this latter equation is more con-

venient as the fundamental equation. It ex-

presses the facts that the velocity varies di-

rectly as F and T and inversely as W, and

that the velocity equals the product of F, T
and g divided by W. Let us further consider

the two equations V^FTg/W (1) and

;S'= FTg/2W (2).

We have dealt with four elementary quan-

tities F, T, 8, W, one derived quantity 7,

and one constant figure 82.1Y40. It is under-

stood that F is measured in standard pounds

of force, the standard pound of force being the

force that gravity exerts on a pound of matter

at the standard location where
fi'
= 32.1Y40.

Each equation contains four variables V, F,

T, W, or 8, F, T, W, and in either equation

if values be given to any three out of the four

the fourth may be found. By ordinary algebraic

transposition, or by giving new symbols to the

product or quotient of two of the variables,

many different equations may be derived from

them, some of which are more curious than
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useful. It is well not to give the student too

many of them or he will become confused.

Here are some conclusions that may be de-

rived from the equations, (1) and (2).

From (1), let F=W, the case of a body

falling at latitude 45° at the sea level; then

V= gT. If T also = 1, then V= g, that is

the velocity at the end of 1 second is g.

In the equation V= gT substitute for T its

value 28/V and we have V= 2gS/V, whence

V^^igS. In the case of falling bodies, the

height of fall H is usually substituted for 8,

and we obtain Y= \/'iglI (3).

Equation (2) with i^= "R^ gives Y= IgT"^.

From (1), by transposition we may obtain

FT=Yf y^Y/g (4). The product ¥T is

sometimes called impulse, and to the expression

TF X T^/ff is given the term momentum. It

is usually written Y^/gY, but there is no rea-

son why, except that it is customary, and it

has been found convenient to use the letter M.

instead of Yf/g, so that the equation becomes

FT = MY (5)

Impulse= Momentum

In (4) we may substitute for T its value in

terms of 8 and Y above given, viz., T^i8/Y
and obtain ViS/Y=MY; whence F8= iMY^
(6). The product F8 is called work, and the

expression iMY^ kinetic energy, whence work
expended= kinetic energy.

Acceleration.—The quotient V/T is called

the acceleration. It may be defined at the rate

of increase of velocity, the word rate, unless

otherwise stated, always meaning the rate with

respect to time, or " time-rate." In the prob-

lem under consideration, the action of a force

in a body free to move, with no retardation by
friction, the acceleration is a constant,

Y/T=.A. The quantity g is commonly called

the acceleration due to gravity, but it also

may be considered either as an abstract figure,

the constant g in equation (1), or as the

velocity acquired at the end of 1 second by a

falling body, or as the distance a body would
travel in 1 second at that same velocity if the

force ceased to act and the velocity remained
constant.

Equation (6) then may be written

F=MA (Y)

Force=M times the acceleration.

If a given particle [body] is acted on at two
different times by two forces F and F', and if A
and A' are the corresponding accelerations, then

F^MA
ff>^MA' ""^^"""^ F/F'= A/A'. (8)

Equation (Y) is called the fundamental
equation by Professor Hoskins, while equation

(8) is called fundamental by Professor Hunt-
ington, but it is shown above that they are

derived from the more fundamental equation

Y=.FTg/W.
8ummary.—Take equation (1), Y= FTg/'W

(1). Substitute 28/T for Y, 8= FT^g/2W
(2).

Take F=W, then 8^igT^
and Y= \/2gH (3)

From (1) by transposition FT=WY/g (4)

Substitute M for W/g, FT=MY (5).

In (5) substitute 28/Y for T,

F8= iMY^ (6)

In (5) substitute A for Y/T, F=MA (Y)

Apply (Y) to the case of two forces acting

at diiferent times on the same body

F/F'= A/A' (8)

In this treatment the ambiguous words
" weight " and " mass " have purposely been

omitted.

If there is any easier way of " making the

student understand the effect which a force

produces when it acts on a material particle "

than to have him study the above discussion

and solve examples by its aid, it is very im-

portant that it should be found and incor-

porated in the text-books.

Wm. Kent

a course in agriculture for non-technical

colleges

That there is an interest in agriculture as

a subject of study in colleges or higher insti-

tutions in addition to that met by the state

agricultural colleges, is manifested by the

introduction a few years ago into the curric-

ulum, in certain institutions (e. g., Syracuse

and Miami Universities) of several subjects

associated with the work of the land-grant

colleges. Further evidence is shown in the
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preparation by one of the professors of a text

on agricultural education which is regarded

as well toward the head of the list upon that

subject. But there seems to be still a field for

educational work in agriculture, apparently

not touched by any of the current courses, by

which the subject matter of botany, zoology,

geology and meteorology can be correlated with

history through the common ground of agri-

culture.

The recent article upon agricultural botany,

by Dr. Copeland, in Science, September 18,

has suggested some details of such possible

correlation in addition to a general plan al-

ready in mind. The scope of the course in

mind is just the reverse of the work as ordi-

narily catalogued as a " Course in Agricul-

ture " in the state colleges. Such courses take

the general subject, agriculture, and divide it

into its component parts, assigning portions to

agronomy, to horticulture, to animal hus-

bandry, soils, farm management and the other

familiar departments. The other plan would

take the work in the botanical laboratory and

would show where it is of common application

in the regular work of the farm; and in zool-

ogy, why the domestic animals are so useful

to man through their anatomy and physiology,

in place of merely noting their places as mam-
mals in taxonomie scheme. It would show that

the development of the technique of agricul-

ture has been the companion, if not the guide,

to advancing civilization through ethnology

and anthropology to modern history, com-

mercial and industrial.

This is an ambitious aim and would require

much careful selection of material, before it

could be regarded as definitely outlined. The

final form would be an adjustment of the

ideas of several rather than the dictum of an

individual, as has been the case with college-

entrance requirements in the sciences, although

no official sanction, outside the several insti-

tutions which might offer the course, would

be called for. As here outlined, the principal

work of the course would be cared for by the

regular staff of instructors in botany, zoology,

geology, etc., the specialists in agronomy, live-

stock or soils being left with their respective

subjects in the technical school. Under such

regular teachers, however, those details in their

course which relate to agriculture in any
manner are to be brought out and made the

peg upon which to hang the several facts of

structure, behavior or adaptation observed.

The field as a whole may be divided into

four sections, as follows

:

1. Soil.—The basis of agricultural activity.

Origin of soils; types of soil; properties of

different soils; soil biology; soil management.

2. Plants.—The factory of agricultural prod-

ucts. Seeds; growth; nutrition; reproduc-

tion; weeds and diseases; phytogeography

;

agricultural ecology.

3. Animals.—The product of agricultural

factory. Nutrition; anatomy; physiology;

breeds ; uses
; predacious and beneficial species.

4. Man.—The controlling factor in agricul-

ture. Races, civilization, colonization; com-

merce; rural and urban; raw materials and

manufactures.

In attempting to assign to these topics their

places in the four-year course, it must be re-

membered that it is not practical agriculture,

but fundamental agriculture, that is in mind;

it is not an attempt to make farmers, but to

show how the farmer gets the results he does

from certain methods of procedure, and why
he is using those methods instead of some

others, in a historical and economic, rather

than technical and special study. Thus under

the subject of soils, the danger of severe wash-

ing of fall-plowed fields in the south would be

contrasted with the beneficial effects of the

frost work on similarly treated fields in the

colder states. Through the aid of the depart-

ments or instructors in bacteriology and

mycology, relation between soil bacteria, root-

infesting fungi and other organisms could be

shown as scientific reasons behind the ob-

served benefits of crop rotation, thus connect-

ing the work on soils with that on crop plants.

In the consideration of plants, the fact that

upon green plants all animal life depends ia

the keynote, with details added discussing the

parts of such plants utilized in particular

cases, thus connecting directly with the study

of those animals which make direct use of

plant tissues for food. Under animals, the

adaptation of the teeth to hard-stemmed forage
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plants and the ease with which such crops are

raised, should be brought out as important de-

tails in the usefulness of horses and cattle, as

well as their anatomical adaptation to the

work of pulling or carrying loads, and their

physiological adaptations for meat and milk

production.

The treatment of man as outlined would in-

volve as much of the advanced sciences of

anthropology and ethnology as one had time

for; would naturally involve ancient history,

in connection with grain commerce of Rome
and her colonies; would take up the develop-

ment of agricultural communities through the

feudal system to the modern village of tenant

farmers, and the rise of the freeholders, espe-

cially in the new settlements. The relation of

established feast days (e. g., Feast of First

Fruits) of the ancient tribes, to events of the

agricultural year would introduce the religious

side of man, and the importance of conserving

the produce of his labor, would serve to con-

nect the ideas of property, ovmership, wealth,

capital and law.

The simpler relations would naturally be

assigned to the earlier years of the course.

Thus the subjects relating to plant life, in

their fundamental details could be given in the

sophomore year, supplementing the freshman

work in botany ; some work would likely be well

retained to a later period. Soil work should

follow the first year's work in chemistry and in

physics, as the general properties of soils are

in accordance with the principles learned in

those subjects. The study of animals in rela-

tion to agriculture would be a good junior

subject, as the additional year of work would

make it the easier for the student to follow

the course, and to grasp the essential points of

structure, behavior, conditions of existence

among wild and domestic animals, and similar

details after he has had the less complex rela-

tionships among plants brought out in the

sophomore work.

The study of the relation of man to agri-

culture, as suggested, should come in the

senior year, in order that the work in history,

economics, engineering and science may be

available for use to aid in the development of

the course by each man in the class bring-

ing to it as broad a basis of work as possible.

The topics introduced at this stage might

easily serve as the basis of further study by

the few specially interested along the lines of

colonial, economic or industrial development.

Frequent assignments of readings would be

necessary, as the material is scattered and

must be brought together under the new view-

point.

Some suggestions have been found in sev-

eral text-books on agriculture, agricultural

education, farm management and similar top-

ics, more or less along the lines here suggested,

but in most eases, the discussion was from the

standpoint of technical agriculture, as would

be expected. Particular chapters could, how-

ever, be selected from a number of such books,

to be used as collateral reading by either of

the four college classes, suitably supplemented

by lectures presenting the desired viewpoint,

and developing the central theme. This may
be briefly stated as follows : Agriculture as the

oldest industrial occupation of man is the

basis of all his later achievements, and sup-

ports him in his highest attainments. The
course might be designated as one in " The

development and scope of agriculture " and

could be a lecture course supplemented by

specified laboratory and class work in the

several departments involved. The course

might also be developed as a series of short

courses, something on the plan of the " sum-

mer school " work, correlated by a carefully

prepared syllabus or outline, each teacher

selecting those phases of the work most closely

related to agriculture in its broadest sense, and

emphasizing the relation of his subject to the

general topic.

Frederick H. Blodgett

SCIENTIFIC BOOKS

Psychology : General and Applied. By Hugo
MibfSTERBERG. New York and London,

Appleton, 1914. Pp. xiv + 487.

Professor Miinsterberg's latest work breaks

away from the traditional presentation of

psychology in many respects. The most novel

features are the author's treatment of mental

data from the teleological standpoint and the
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emphasis whicli lie lays on applied psychology.

Each of these aspects of the subject is devel-

oped at eonsiderahle length.

The main body of the work is devoted to

scientific psychology; but even here the treat-

ment is out of the ordinary. We miss the

usual detailed description of the nervous sys-

tem and end organs. The author expresses his

conviction in the preface that details from

accessory sciences such as anatomy do not

belong in an outline work on psychology. On
the other hand, he believes that psychology

should embrace social as well as individual

phenomena, and accordingly several chapters

are devoted to an examination of mental proc-

esses in the social group. Professor Miinster-

berg does not venture into the field of animal

psychology, but he gives considerable promi-

nence to " behavior " in the human sphere.

In this connection he points out that tools are

human extensions of the motor end-organs,

while language is a highly specialized motor

function, comparable however with other forms

of motor activity.

After defining the scope of psychology in

two opening chapters, the author proceeds to

the scientific description and explanation of

mental events. This aspect of the subject he

terms causal psychology, to distinguish it from
the purposive treatment which follows. More
than half of the volume is devoted to the

causal presentation, which for most writers

constitutes the whole of scientific psychology.

This part of the work is exceptionally clear

and readable. One is reminded of the au-

thor's late colleague, William James, whose
interesting style and picturesque illustrations

add much to the value of his classic text.

It is to be regretted that Professor Miinster-

berg has not imitated his predecessor's fullness

of treatment as well. In endeavoring to com-

press his material within too narrow limits

he is compelled to curtail the discussion of

certain topics unduly. For example, one would

desire a more exhaustive examination of

imagery, discrimination, abstraction and rea-

soning than the volume supplies. In this part

of the work the author insists on a thorough-

going scientific procedure. His psychological

analysis rests on a rigid psychophysical basis

and he aims at a complete mechanistic explana-

tion of mental phenomena through the physio-

logical processes which accompany them.

Professor Miinsterberg classifies the ele-

mentary psychophysical processes under four

heads: stimulation, association, reaction and
inhibition; the complex processes include per-

ception, ideas, activity, inner states and per-

sonality. A striljing feature here is the group-

ing of actions, attention and thought processes

together under the head of activity. Inner
states are divided into simple feelings of pleas-

ure and displeasure, emotions, and esthetic and
intellectual attitudes.

The transition from individual to group

processes is made through the study of race,

sex, age and individual differences. It may be

questioned whether such variations do not be-

long more properly to comparative than to

social psychology; but as the author points

out, the differences among individuals facil-

itate their grouping into social unity. The
social grouping itself depends upon three ele-

mentary processes : union, submission and

aggression. These factors work together and
result in the complex social processes of organ-

ization and achievement.

The second part of the work is devoted to

purposive psychology. Here the object is not

to describe the inner life, but to understand

its meaning. By a curious volte-face the

author discards the scientific explanation of

mental phenomena which he has hitherto in-

sisted upon rigorously, and considers only

their teleological bearings. Psychology re-

garded from this standpoint is " entirely re-

moved from the world of describable ob-

jects and understood as an account of those

functions in the personality which point be-

yond themselves and are felt as deeds of the

subject" (46). In connection with this

change to the subjective standpoint Professor

Miinsterberg renames the facts themselves.

Instead of psychical elements we have experi-

ences; instead of perception we have immedi-

ate reality; ideas become meaning, activity

becomes the will.

It is somewhat difficult to grasp the signif-

icance of this transformation. Granting that

a plexus of ideational elements may be called
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meaning, and that a certain plexus of activ-

ities constitutes will, the scientist may still

question the propriety of abandoning the asso-

ciational basis of meaning or ignoring the

causal sequence of volitional acts, as Professor

Miinsterberg appears to do.

In other sciences the speculative hypotheses

which have stood the test of criticism have

been attempts to amplify or reconstruct the

principles discovered by the science itself,

rather than to deny its fundamental generali-

zations. Professor Miinsterberg's reconstruc-

tion of psychology, on the contrary, starts out

by repudiating the generalizations based on

observed temporal sequences, and assuming

that the acts of our inner life are not contained

in time (301), that "our mental life is free"

(296).

It would appear that the author makes al-

together too crucial a distinction between

cause and purpose. His interpretation of

both terms is open to challenge. The analysis

of the purpose concept has never been fully

carried out, but at least we know that " pre-

vision " and " activity toward an end " admit

of biological interpretation in harmony with

mechanistic principles. As for causality, the

author's use of the concept is not in harmony

with Hume's classic analysis, which demon-

strated that " necessary " connection is not an

essential feature of the causal sequence.

Science to-day generally accepts Hume's

conclusions. The chemist and physicist re-

gard the laws of their sciences as merely gen-

eralized statements of observed facts. They

distinctly refuse to commit themselves as to

whether causal sequences must be as they ac-

tually are. Since Darwin's time most biol-

ogists have interpreted the evolution of species

and the stages of individual development in

the same way. Scientific expl^ination at the

present day does not seek to impose anthropo-

morphic compulsions upon nature. Nature

has been found to be self-consistent in the past;

the scientist assumes that the same seK-

consistency will be observed in the future.

The generalized notion of uniformity and self-

consistency is all that is implied in the scien-

tific conception of law.

Professor Miinsterberg interprets the term
" law " as involving a " necessary connection "

between phenomena. For example, if we have

met a man and heard his name, " the law of

association makes it necessary that if we meet

the man again his name comes to our mind "

(22). The author states specifically that

" the scientist has a right to claim that all his

laws are meant as expressions of causal neces-

sity" (31). Yet this necessary connection is

just what most physical scientists plainly dis-

avow. They aim merely to generalize the uni-

formities of sequence observed in nature.

In any science it is quite legitimate to sug-

gest a working hypothesis which goes beyond

the facts and reconstructs them. The electron

theory and Mendeleeff's periodic law are such

reconstructions of physical and chemical data.

So in psychology Professor Miinsterberg may
find grounds for his theory of " self as a

system of purposes." But such a theory should

be based on scientific foundations. Instead

of two standpoints, the causal and purposive,

we should have systematic description of men-

tal phenomena and a suggested reconstruction

;

the latter should amplify the empirical laws,

instead of rejecting them.

The author's attempt to formulate a system

of psychology from the teleological standpoint

will not appeal to the plain empirical psychol-

ogist, because it runs counter to the scientific

development of the subject. It transcends the

scientific limitations of both cause and pur-

pose. " Necessity " is an anthropomorphic

addition to causality. Failing to find any such

necessary connection between mental events,

the author throws his science to the winds and

bases his teleological reconstruction on an

equally anthropomorphic interpretation of

purpose. The result is perplexing. It is not

easy to attach a definite meaning to such

statements as " the free act is free because it

has no causes" (324). Nor can we take a

definite attitude toward the assertion that " we

can not imagine a purposive act the meaning

of which is not a negation of an opposite pur-

pose" (316).

In the third part of the volume Professor

Miinsterberg returns to more familiar terri-
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tory and discusses the applications of psycBol-

ogy to science and art. He indicates the line

of demarcation between psychology and the

human sciences as follows : The understanding

of mental operations is valuable in the study

of history, sociology, etc., but the interpre-

tation of the subject-matter in each case be-

longs to the special science and not to psy-

chology. In his closing chapters the author

considers the applications of psychological data

and methods to education, law, economics,

medicine and culture. To this applied field

he gives the name psychotechnics. These

chapters offer a most interesting presentation

of the recent progress in applied psychology,

a line of development which seems likely to

bring about a closer connection between psy-

chology and the professions.

Whether or not the reader agrees with Pro-

fessor Miinsterberg's fundamental positions,

he will find the present work most stimulating

and suggestive.

Howard C. Warren
Princeton University

Design of Polyphase Generators and Motors.

By Henry M. Hobaet. McGraw-Hill Book
Company.

In " Design of Polyphase Generators and

Motors," Mr. Hobart takes up the design of a

simple three-phase generator and an induc-

tion motor from the standpoint of a design-

ing engineer. This occupies the major por-

tion of the book, but there are in addition two
chapters devoted to a comparison of syn-

chronous motors and induction motors and to

the induction generator. Much useful in-

formation and many valuable tables compiled

from empirical data obtained from existing

machines are included.

The book follows the plan, outlined by the

author in its preface, of taking up immedi-

ately without any preliminary discussion the

design of a three-phase generator of definite

rating, introducing the principles involved

when required as the design progresses. In
addition to the design of a three-phase gen-

erator, the design of a polyphase induction

motor is also considered. The book should be

valuable to the young designer who has a fair

Iniowledge of the principles underlying opera-

tion and design of electrical machinery.

It is to be regretted that a portion of the

book is not devoted to a simple analytical

study of the effect on the operating charac-

teristics of machines of modifying their dimen-

sions and windings in order that the young
designer might learn to analyze existing de-

signs and to be able to judge the fitness of

any particular design for a definite class of

service.

Two appendices give a full bibliography of

the papers dealing with polyphase generators

and motors which have been printed in the

Proceedings of the American Institute of

Electrical Engineers and in the Journal of

the British Institute of Electrical Engineers.

Ealph E. Lawrence

Synchronous Motors and Converters. By
Andre Blondel. Translated from the

French by C. O. Mailloux. McGraw Hill

Book Co. 1913.

" Synchronous Motors and Converters " is

a translation of the admirable little book by
Andre Blondel entitled "Moteurs Synchrone
a Currents Alternatifs." Several chapters

have been added to the translation in order to

increase the scope of the book and to bring it

up to date. The translation is divided into

three parts. Part I. is a translation of the

original book with one chapter added by Pro-

fessor C. A. Adams, of Harvard University.

Part II. relates to Rotary Converters and is

made of new material by Professor Blondel

and a translation of papers presented by him
at the Paris Congress in 1900. Professor

Adams has also added a chapter to this sec-

tion relating to the split-pole converter. Part

III. contains reprints of papers presented by

Professor Blondel at the St. Louis Electrical

Congress in 1904, relating to his " two reac-

tion " method of treating the armature reac-

tion of alternators.

The first part of the book takes up the gen-

eral principles of synchronous motors and a

study of their operation under different con-

ditions, and is particularly valuable in giving

the development of well-known Blondel hi-
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polar circle diagram. In translating Pro-

fessor Blondel's " Moteurs Synchrone," Mr.

Mailloux has rendered a valuable service to

English-speaking electrical engineers.

Ealph E. Lawrence

Storage Batteries. By Harry W. Morse.

New York, The Macmillan Company. 1912.

This little book of 263 pages on storage bat-

teries is based upon lectures given by Professor

Morse at Harvard University. It deals only

with the theory and the characteristics of

storage batteries. No attempt is made to dis-

cuss problems connected with storage-battery

engineering. The first chapters are devoted

to the laws underlying the action of storage

cells and to the consideration of the funda-

mental reactions. A short discussion of the

ionic theory and the energy relations in-

volved in the action of a storage cell is in-

cluded. Later chapters are given up to the

operating characteristics, efficiency and ca-

pacity, and to the general principles underly-

ing the methods of forming modern storage

battery plates. The diseases and care of stor-

age batteries are also discussed. In the last

chapter a few pages are devoted to the iron-

nickel-alkali cell. " Storage Batteries " is an

excellent little book for any one who wishes

a simple treatment of the theory, action and

care of lead-lead-peroxide storage batteries.

Ealph E. Lawrence

SPECIAL AMTICLE8

correlation between egg-laying activity and

YELLOW PIGMENT IN THE DOMESTIC FOWLJ-

In the Leghorns and the so-called American

breeds, such as the Plymouth Eocks, yellow,

in the form of yellow fat,- is present in vary-

ing amounts in the legs and beak. In these

breeds, individual birds may undergo consider-

able change in the amount of the yellow pig-

ment visible. The paling or yellowing of the

1 Paper presented before the American Society

of Naturalists, Philadelphia, December 31, 1914.

2 Barrows, H. E., '
' Histological Basis of Shank

Colors in Domestic Fowl, '
' Bull. 232, Maine Agi'ic.

Exper. Station, 1914.

legs has been attributed by poultrymen to vari-

ous environmental factors. Of recent years,

some individual poultrsrmen, however, have

claimed that paling of the legs is due to heavy

laying.^ The requirements of the " Standard

of Perfection," which controls judges in the

show room, as well as the common practise of

poultry breeders, are opposed to a belief in

any connection between laying and leg color.

Woods* under the title, " Has Leg Color Value

Indicating Layers ? " in the most recent dis-

cussion of the subject, concludes

:

Personally we believe that, as a practical guide

in the selection of heavy layers, . . . the leg color

of itself has no real value.

So far as the writers are aware, no published

data are available which show in how far the

leg color may be of any value in selecting the

laying hen, and such suggestions as have

been made in this connection have confined

themselves almost entirely to a consideration

of the legs alone. The results tabulated in the

present paper show conclusively, it is believed,

that a close connection does in fact exist be-

tween the yellow pigmentation in a hen and her

previous egg-laying activity, and that, in Leg-

horns, the color of the ear-lobes is perhaps a

better criterion of laying activity than either

legs or beak and is more readily recorded.

The hens investigated were in the egg-laying

contest at Storrs, Conn., and were handled

essentially alike. The influence of environ-

mental factors, therefore, can be largely neg-

lected. The amount of yellow was measured

by means of the Milton Bradley color top,

which, when spinning, acts as a color mixer.

The top readings were taken of the White

Leghorns listed in Tables I. and II. at three

different periods in October.

In Table I., the records at the three differ-

ent readings have been used. A bird laying on

the day of record, or on a later day within the

month is considered to be laying and credited

3 Rice, J. E., Circular 11, p. 42, N. Y. State

Dept. of Agriculture, 1910; Barron, Tom, Con-

necticut Farmer, September 12, 1914; Circular

499, Maine Agrio. Exper. Station. This is listed

as an abstract of Bull. 232.

* Woods, P. T., Amer. Poultry Jour., p. 35,

January, 1915.
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TABLE 1

Percentage of Sens Laying and Average Number of Days since Laying for Different Amounts

of Yellow in Ear-lohes

Per Cent. Yellow
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rapidly than it can be replaced by tbe normal

metabolism, and in consequence, the ear-lobes,

tlie beak and the legs become pale by this

subtraction of pigment.

A. F. Blakeslee,

D. E. Warner
Connecticut Ageicultueal College,

Stoees, Conn.

FSOCEEDINGS OF THE ANNUAL MEETING
OF TEE AMEBICAN SOCIETY OF
ZOOLOGISTS SELD IN PEILA-

DELPHIA 1914

Tee American Society of Zoologists, in con-

junction with the American Society of Naturalists

and Section F of the American Association for the

Advancement of Science, held its twelfth annual

meeting (the twenty-fifth annual meeting of the

society since its establishment as the American

Morphological Society) in the zoological labora-

tory of the University of Pennsylvania, Philadel-

phia, Pennsylvania, on December 29 and 30, 1914.

At the session for transacting business, held on

the afternoon of December 30, the following offi-

cers for the society were elected for the year 1915:

President—William A. Locy, Northwestern Uni-

versity, Evanston, 111.

Vice-president—William E. Eitter, Scripps In-

stitution, La JoUa, Cal.

Member at large of the Executive Committee—
D. H. Tennent, Bryn Mawr College, Bryn Mawr,
Pa.

Upon the recommendation of the executive com-

mittee the following persons were elected to mem-

bership in the society:

Cora J. Beekwith, assistant professor of zoology,

Vassar College; Ralph V. Chamberlain, museum of

comparative anatomy, Harvard University; Mar-
garet H. Cook, instructor in zoology, Wellesley

College; J. A. Detlefsen, assistant professor of

genetics, University of Illinois; Howard E. End-
ers, associate professor of zoology, Purdue Univer-

sity; Nathan Fasten, instructor in zoology. Uni-

versity of Washington; Richard B. Goldschmidt,

in charge of department of genetics, Kaiser Wil-

helm Institut fiir Biologie, Berlin (Yale Univer-

sity) ; Joseph Grinnell, director, museum of verte-

brate zoology, University of California; Carl G.

liartman, adjunct professor of zoology. University

of Texas; Mildred A. Hoge, instructor in zoology,

Indiana University; A. G-. Huntsman, lecturer in

biology, University of Toronto; B. F. Kingsburv,
professor of histology and embryology, Cornell Uni-
versity; P. H. Kreeker, assistant professor of zool-

ogy, Ohio State University; K. S. Lashley, Adam T.

Bruce Fellow, Johns Hopkins University; W. H.
Longley, professor of botany, Goucher College;
Elmer J. Lund, instructor in zoology, University of,

Pennsylvania; Roy L. Moodie, instructor in anat-

omy, University of Illinois; Julia E. Moody, instruc-

tor in zoology, Wellesley College ; Anna H. Morgan,
associate professor of zoology, Mount Holyoke
College; T. 8. Painter, instructor in biology, Yale
University; B. M. Patten, instructor in histology
and embryology. Western Reserve Medical School;
B. H. Ransom, chief, zoological division, Bureau
of Animal Industry, Washington, D. C. ; E. E.
Reinke, instructor in zoology. Rice Institute,

Houston, Texas; Lucy W. Smith, instructor in

zoology, Mount Holyoke College; A. H. Sturtevant,

Cutting Fellow, Columbia University; Shiro
Tashiro, instructor in physiological chemistry, Uni-
versity of Chicago; Ernest I. Werber, assistant in

biology, Princeton University; Paul S. Welch, as-

sistant professor of entomology, Kansas State
Agricultural College.

The secretary-treasurer of the society was au-

thorized to prepare and print a list of the names,

addresses, etc., of the members and officers elected

at this meeting and any corrections or additions

needed to be made to the published list of mem-
bers, and to distribute copies of the same to all

members. He was also instructed to secure and

distribute to members reprints of the proceedings

of the Philadelphia meetings when the same shall

have been published in Science.

The committee on premedical education, ap-

pointed at the last annual meeting, submitted no

report and it was continued with instructions to

report at the annual meeting in 1915.

The executive committee, to which the "Mat-
thews Plan for the Organization of an American

Biological Society" was referred last year for

consideration and report to a future meeting,

asked and was granted more time for this work.

The question of holding a mid-year meeting of

the society, as a whole, in San Francisco in con-

nection with the Panama Exposition was consid-

ered and, upon motion by Professor R. G. Harri-

son, the society took the following action: "The
American Society of Zoologists urges its members

who reside on the Pacific coast to form a section

of the society, such as is provided for by the con-

stitution, and that this section cooperate in organ-

izing and holding a zoological meeting in San

Francisco in connection with the Panama Exposi-

tion, and it assures these members of the sincere

interest and approval of the society in such an

undertaking. '

'

A committee on resolutions on the death of Pro-

fessor Charles Sedgwick Minot and Professor

Seth Eugene Meek, consisting of Professors Frank

R. Lillie, R. G. Harrison and H. V. Neal, was ap-

pointed and instructed to prepare resolutions and

publish the same in Science and to transmit

copies to the families of the deceased members.
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The secretary-treasurer submitted the following

financial statement which, having been examined

and found correct by the auditing committee, con-

sisting of Professors A. S. Pearse and E. A.

Budington, was accepted by the society.

Eeceipts

1914
Jan. 1 Balance on hand (Eastern

Branch) $361.71

18 Eeceived from Treasurer Cen-

tral Branch 235.51

Beeeived during the year annual

dues from members 247.03

Feb. 14 Eeceived first dividend from the

Permanent Fund from the Cus-

todian, J. H. Gerould 22.50

Oct. 13 Eeceived interest on Current

Punds on deposit with the

Title, Guarantee and Trust

Co., Baltimore 23.58

Nov. 11 Eeceived second dividend from
the Permanent Fund from
Custodian, J. H. Gerould 15.00

Total receipts $905.33

Expenditures

Jan. 3 for " Smoker '
' supplies $19.00

14 for circular letter to new mem-
bers 1-40

22 for typewriting by-laws for exec-

utive committee 1-75

26 for stamps for mailing the above. .50

26 for blanks forms for addresses,

etc., of members 1-15

28 for express on MSS. of Pro-

ceedings to Science .35

29 for typewriting circular letter to

executive committee .CO

29 for express on "files" from Sec-

retary, Central Branch 1.00

Feb. 6 for 1,000 special stamped (2 c.)

envelopes 21.36

11 for I. P. Binder and two pack-

ages Journal sheets 2.25

28 for stamps 1.50

Mch. 31 for addressing and mailing due

bills and circular letters 2.55

Apr. 13 for new journal .50

May 30 for multigraphing blank forms. 1.50

June 6 for typewriting constitution, by-

laws, list of members 5.85

17 for express on files, typewriter

and MSS. to Woods Hole 1.60

Sept. 17 for express on MSS. of List of

Members to printer .22

Oct. 1 for express of files and type-

writer. Woods Hole to Balti-

more 1-60

24 for 500 copies printed constitu-

tion, by-laws, list of members,
etc 75.00

26 for 500 Columbia Clasp envelopes. 3.50

26 for 500 copies printed blanks for

nominations of new members. 2.75

26 for mailing copies of Constitu-

tion, etc 7.46

Nov. 4 for 300 copies announcement of

Philadelphia meeting 3.25

4 for mailing announcements to

members 1-50

Dec. 4 for 300 copies "Preliminary
Program" 18.IC

12 for mailing preliminary pro-

grams and map to members. 3.85

18 for 280 special stamped (1 c.)

envelopes 3.09

26 for 500 printed programs for the

annual meeting 10.40

26 for 500 sheets tvpewriter paper. 1.90

28 for E.E. fare of secretary to

Philadelphia and return .... 4.80

30 for expense incurred by the Sec-

retary in attending the annual

meeting 16.00

Total expenditures $216.18

Total receipts $905.33

Dec. 30 Balance on hand $689.15

At sessions held during the forenoons and after-

noons of December 29 and 30 the following papers

were read either in full or by title:

In order to complete the program by the end of

the fourth session and thus clear the way for ad-

journment to attend the session of the Naturalists

scheduled for the forenoon of December 31, it was

found necessary to provide for the simultaneous

meeting of two sections of the Zoologists during

the afternoon of December 30. At one of these

sectional meetings papers grouped under General

Physiology and some under Miscellaneous were

read, and those under Ecology and the remaining

Miscellaneous papers were read at the other. For

the same reason practically no time was taken at

any session for the discussion of facts and con-

clusions presented.

Comparative

Nerve and Plasmodesma: H. V. Neal. (With

lantern.)

The present paper, based upon observations upon

Squalus embryos preserved by the Bielchowsky-

Paton method, attempts to give an answer to three

controverted problems in nerve histogenesis:

1. Are connections between tube . and myotome

primary or secondary?

2. Are neuromuscular connections primarily

undifferentiated plasmodesmata or are they pri-

marily neurofibrillar?

3. Are neuromuscular connections effected by

indifferent—neurilemma—cells or by medullary

neuroblasts ?
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The answers given to these questions are:

1. Previous to the stage of 4.5 mm. there are no

protoplasmic connections "between tube and myo-

tome in. Squalus embryos.

2. Neurofibrillar substance is present in the first

protoplasmic connections between tube and myo-

tome. In the primary protoplasmic connections

appear deeply staining neurofibrils which may be

traced to bipolar neuroblasts within the neural

tube. The claim that the primary connections con-

sist of undifferentiated plasmodesmata therefore

is based upon inadequate neurological methods.

3. In stages before protoplasmic connection be-

tween tube and myotome is effected certain medul-

lary cells in zones where later the nerve anlagen

make their appearance show in Bielchowsky-Paton

preparations a deeply-staining neuro-reticulum.

In slightly later stages when neuro-muscular con-

nection is established similar neuro-reticular cells

are found connected with neurofibrilla; extending

into the nerve anlagen in the manner characteris-

tic of medullary neuroblasts stained by specific

neuro-flbrillar stains. The evidence of the pres-

ence of similar neurofibrillar substance in all parts

of the nerve anlagen supports the inference that

the neuromuscular connections are established

—

not by indifferent cells—but by medullary neuro-

blasts, as maintained by supporters of the Bidder-

Kupffer theory. Indifferent cells participate in

the formation of nerve anlagen only in more ad-

vanced stages by a process of migration from the

neural tube.

The Components of the Fenestral Plate in. Nec-

turus: H. D. Reed:

In previous communications it has been pointed

out that in certain urodele families the sound-

transmitting apparatus consists of a single piece

resulting from gradual growth during larval and

early adult life. In such forms the plate is com-

pound. The stylus represents columella or the es-

traotie element, while the plate itself arises from

chondrification within the fenestral membrane and

therefore otic in nature.

The fenestral plate in Neeturus has been con-

sidered as oolumella. It arises outside the ear

capsule and gradually comes to lie against the

fenestral membrane over the cephalic portion of

which it spreads through growth eventually filling

the fenestra at this level. Caudad the plate

tapers coming to a point at about the middle of

the fenestra. The plate thus formed is soon en-

cased in bone. About the margin of this triangu-

lar columellar plate cartilage is formed by

ohondroblasts which arise in the fenestral mem-
brane. The matrix which is soon secreted is in-

vaded by bone deposited in continuity with the

previously formed bony case. Thus cell by cell the

definitive structure is completed by additions to

the margin of the columellar plate. The fenestral

plate is to be considered, therefore, as a compound

structure possessing both otic and extraotic ele-

ments and must be looked upon as a morphologic

intermediate of the condition found in Amhystoma
and the PlethodontidK.

Variations in the Says of Ten Thousand Star-Fish,

Asterias ForiesU: Franklin D. Barkek. (With

lantern.)

A New Dignetic Trematode from the Crayfish:

John W. Scott.

In 1827 Von Baer described a fiuke from the

crayfish to which he gave the name Distomum
cirrigerum. Warren ('03) described its anatomy

and development, and Sulowiow ('11) discussed

its structure and systematic position. During the

past two years trematodes from American cray-

fish have been secured; these are all encysted, sex-

ually mature, individuals. In certain points they

are quite similar to the European form, but the

differences are so striking as to place them in

different species. Wright ( '84) appears to have

been the first to observe the fiuke in this country,

but mistook it for D. nodulosum. Linton ( '92)

gives a brief description of immature specimens,

and calls attention to Wright 's mistake. The

American species differs from the European in

the following particulars. It has no conical or

plate-like eutieular scales; it has two lateral palp-

like extensions of the oral sucker, and four pa-

pillae; the esophagus is short, the gastric coeea

arising in front of the genital pit; the yolk glands

extend nearer the anterior end of the body; both

testes are median, or nearly so, and one lies in

front of the other; small eutieular denticles are

found on the oral sucker; the cerebral ganglia are

wider apart, the prostate gland better developed,

and the excretory bladder of somewhat different

A full description of the new form, with a dis-

cussion of its probable systematic relationship,

will soon be published.

The Eeflex "Bleeding" of the Coccinellid Beetle,

Epilachna Borealis: N. E. McIndoo.

The Gland of the Cla-sper in SharTcs: E. W.
GUDGEE.

In the claspers of sharks, on the inner and dor-

sal surface the tissues are modified to form a
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groove. This is continued forward between the

skin and the pelvic arch where it enlaiges to

form a sac, which in its turn is extended forward

as a tube between the skin and the belly wall.

Each tube ends blindly near the median line, in

some extending nearly to the pectoral girdle. The

function of this organ is entirely unknown.

These structures were described from Sypo-

prion irevirostris and signattbs, and from the

tiger shark, Galeocerdo tigrinus captured at Key
West and at Tortugas, Florida. The longest gland

(one foot, 7f inches) was found in a 4 foot, 10

inch specimen of S. signattis.

The scanty literature of this organ from its

discovery by Andrew Smith in 1849 was briefly

sketched. The full data will be given later in an

article in "Papers from the Tortugas Labora-

tory, '
' published by the Carnegie Institution of

Fre-Otio Somites in Cyclostomes : H. V. Neal.

(With lantern.)

Concerning no other criterion of the metamer-

ism of the vertebrate head do observations so

fully agree as with regard to the mesodermic di-

visions discovered by Van Wi-jhe ('82) in Selach-

ian embryos. His discovery has been confirmed by

Miss Piatt ('91), Hoffman ('94), Neal ('96),

Sewertzoff ('98), Braus ('99) and Johnston

( '09). Moreover, SewertzofE showed that the more

numerous "microccelie" divisions described by

Dohrn ('90) and Killian ('91) in Torpedo em-

bryos secondarily unite to form the somites of

Van Wijhe. Furthermore, a mesodermic segmen-

tation which may be compared with that of Elas-

mobranchs has been discovered by Miss Piatt

('97) in Amphibia and by KoltzofE ('02) in

Cyclostomes.

The mesodermic segmentation discovered by

Koltzoff ('01) in Petromygon embryos is espe-

cially significant and important, since in this ani-

mal according to KoltzofE the segmentation of the

head mesoderm is complete as in Amphioxus and

the somites develop as dorso-lateral diverticula of

the endoderm. Thus Petromyzon is in this re-

spect as in others intermediate between Acrania

and Gnathostomata. Koltzoff finds that the three

anteriormost somites give rise to the eye muscles

as they do in the Elasmobranchs.

The importance of the evidence as bearing on

the past history of the vertebrate head has led me
to examine sections of Petromyzon embryos in the

hope of confirming KoltzofE 's results. In at least

two series of eight-day Petromyson planeri em-

bryos the evidence presented seems to bear out

Koltzoff 's contention that the pre-otic segmenta-

tion of the mesoderm is comparable with that of

Elasmobranch embryos. The anterior head meso-

derm is completely segmented as Koltzoff has as-

serted. No homologue of Miss Piatt 's
'

' anterior '

'

somites, however, is present in the Cyelostome.

The Ahsence of Male Beproduetive Organs in Tre-

matodes: Feanklin D. Barker. (Lantern

slides and demonstrations.)

Does Amphioxus Eat with His Left Ear?: H. V.

Neal. (With lantern.)

It was Van Wijhe ('93) who first suggested the

homology of the larval mouth of Amphioxus with

the left spiracle of Selachians and asserted that

"Amphioxus can not hear; he eats with his left

ear and consequently has lost his mouth." The
homologue of the craniote mouth in Amphioxus is,

according to Van Wijhe, the pre-oral pit.

The present paper raises the problem : Are we to

accept the homology of the mouth of Amphioxus
with the spiracular cleft of Craniotes?

The homology suggested by Van Wijhe is based

on the following grounds:

1. The mouth of Amphioxus is an organ of the

left side as evidenced by its development, its left-

sided innervation and its topographic relations to

the club-shaped gland, which Van Wijhe regards

as the antimerio gill-pouch.

2. The relations of the larval mouth of Amphi-
oxus to the second mesodermic cavity and to the

splanchnic muscles derived from it are similar to

those of the left spiracle of Craniotes to the sec-

ond mesodermic head-cavity.

Van Wijhe 's homology may not be accepted on

the following grounds:

1. Since all median openings of Amphioxus are

asymmetrically displaced, the left-sided position of

the mouth is not significant.

2. The left-sided innervation is likewise inde-

cisive. If the homology suggested by Van Wijhe

were the correct one, the velum should be inner-

vated by the left nerve of the third pair. It is

actually innervated by the left nerves of the 4-7

pairs. Primary nerve relations are obviously dis-

turbed and inferences from innervation precari-

ous.

3. The club-shaped gland and its duct represents

a pair of gill-pouches and not a gill-pouch of the

right side only, as Van Wijhe 's homology would

require. The club-shaped gland represents the sec-

ond pair of gill-ponches and the endostyle anlage

the first pair of gill-pouches of Amphioxus.



438 SCIENCE [N. S. Vol. XLI. No. 1055

4. The chief objection to the homology main-

tained by Van Wijhe is the fact that the anterior

endodermie diverticula of Amphioxus are homol-

ogous—not with the pre-mandibular head cavities

of Elasmobranehs as assumed by Van Wijhe—but

with the "anterior" head cavities. The homol-

ogues of the pre-mandibular cavities of Elasmo-

branehs (the first permanent myotomes) are the

first permanent myotomes of Amphioxus.

Amphioxus does not eat with his left ear. The

homologue of the left spiracle is the first transient

gill cleft of Amphioxus. The mouth of Amphi-

oxus, however, is not homologous with the mouth of

Craniotes. If it is homologous with any organ

of the Craniotes, that organ is the hypophysis.

Embryology

Internal Factors Producing the Swarming of the

Atlantic Falolo: Aaron L. Treadwell.

Previous explanations of the swarming of anne-

lids have been based on the influence of the ex-

ternal factors such as light, tidal pressure, etc. At

the Carnegie Laboratory in the Dry Tortugas I

was able with the cooperation of Dr. Tashiro to

test the hypothesis that an internal factor co-

operates in producing this effect. Since all the

eggs of the Atlantic palolo are laid at one defi-

nite time, it is possible to test the eggs at any de-

sired interval before the time when they would

normally be laid. Testing with his biometer, Dr.

Tashiro found that five days before laying each

egg gave off 0.000,000,07 grams of CO, per min-

ute; two days before laying 0.000,000,083 grams,

while eggs taken from the body of a swarming fe-

male were eliminating 0.000,000,13 grams per

minute. All eggs were taken from the body with-

out mixture with sea water. This indicates an in-

crease in metabolic activity as the time of swarm-

ing approaches, and the conclusion follows that

this furnishes an internal stimulus of importance

in producing the swarm. Probably a similar stim-

ulus is operative in ordinary egg laying.

Are the Taste-huds of Elasmoiranchs Endodermal

in Origin?: Margaret H. Cook. (Introduced

by H. V. Neal.)

An attempt to determine the origin, whether

ectodermal or endodermal, of taste-buds in

Squalus acanthias. A study was made of sections

of embryos of 7 to 80 mm. supplemented by dis-

sections of "pup" and adult stages.

Taste-buds in this species are limited to the re-

gion of the pharynx, which in all stages of onto-

genesis is lined with endoderm. No marked en-

croachment of the ectoderm is perceptible even in

the mouth region.

Scales similar to those which characterize the

outer skin arise in late stages of ontogenesis in

both the floor and roof of the pharynx. Thus two

kinds of organs usually classed as ectodermal, viz.,

taste-buds and placoid scales, appear to arise from

the endoderm of the pharynx of Squalus acanthias.

To assert that the pharyngeal taste-buds and scales

of Squalus are ectodermal would necessitate the

assumption that the endodermie lining of the

pharynx completely disappears during ontogeny

and is replaced by ectoderm. Evidence of such

substitution is wholly lacking.

These results extend to the Elasmobranehs the

conclusion of Johnston ( '98 and '10) that the

taste-buds of Teleosts and Amphibia are derived

from endoderm. They also add to the structures

derived from the endoderm the pharyngeal scales

which have hitherto been assumed to be ectoder-

mal, and thus add another exception to the law of

the specificity of the germ-layers.

On the Larval and Post-larval Development of the

Coral, Agaricia Fragilis, Dana: J. W. Mavoe.

(With lantern.) (Introduced by E. L. Mark.)

Tissue and Organ; Their Bdles in Morphogenesis

:

Herbert W. Eand.

Definiteness of form is the essential characteris-

tic of an organ. Tissue is without form. Our at-

tempt to discover the factors immediately re-

sponsible for the form of an organism will be

furthered if we clearly distinguish the parts

played by organic units of the several grades.

How far does a given formative event depend

upon cells acting as uncoordinated individuals,

how far does it depend upon a system of cells co-

ordinated into a tissue, and how far does it ex-

hibit the impress of organization higher than

that of tissue?

In the wound-closing activities of tentacles of

actinians, cells, as such, play a minor and prob-

ably unessential part. The definitive structural

closure is an autonomous tissue process. Accom-

panying activities of the neuro-muscular complex

afford temporary protection and favor the carry-

ing out of the tissue process. In these activities

and in other reactions of the neuro-muscular

complex, we observe polarity and a variety of

definite relations to the form of the organism.

These bespeak for the neuro-muscular complex a

degree of organization higher than that of mere

tissue, probably corresponding to the organism as

a whole.
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The neuro-museular complex may be regarded

as standing at a threshold of organization.

Morphologically standing at the level of a tissue,

it exhibits the physiological definiteness and dif-

ferentiation which characterize an organ. Thus,

in a sense, function anticipates structure.

(Based upon a paper now in press in Archil)

fur EntwicTcelungsmechamlc der Organismen.)

The Form of the Stomach in Embryos of the Cat,

Albino Sat, Pig and Sheep: Chester H.

Heusee.

Utero-gestation in the Sheep-nosed Shark, Scolio-

don Terranovce: E. W. Gudgee.

In a 37i-inch specimen with a girth of 13J
inches taken at Tortugas, Florida, the left ovary

was twice as long as the non-functional left lobe,

while the ovidueal apparatus was paired, sym-

metrical, and had both sides functional. The eggs,

each enclosed in a thin yellow shell with its long

pointed ends curiously folded and plaited, lay in

crypt-like lateral "nests" formed in the mucous
lining of the uteri. The structure of the uterus

and the formation of the "nests," with the re-

lation thereto of the curious shells, were described

and illustrated, as were also the young and their

connection with the yolk and finally with the

uterine wall. In all respects the eggs and their

shells together with the uteri containing them are

in close parallel with similar structures in the

bonnet-head shark, Sphyrna tiburo, reported on by

the speaker at the Princeton meeting of the so-

ciety in 1911.

An article giving all the data at hand and il-

lustrated by photographs will appear later in

"Papers from the Tortugas Laboratory" of the

Carnegie Institution of Washington.

Experimentally Fused Larvce, with Special Refer-

ence to Changes in Polarity, Symmetry, Syn-

chronity, Etc.: A. J. Goldparb.

Experiments in Cleavage: T. S. Painter. (Intro-

duced by B. G. Harrison.)

Cytology

A Study of the Maturation Period in the Ameri-

ca/n, and European Molecrichets : F. Payne.

Regenerative Potencies of Dissociated Cells of
Sydromedusce : Charles W. Hargitt.

The paper describes experiments made at the

Zoological Station, Naples, several years ago.

About a dozen species of hydroids, and one spe-

cies of medusa were experimented on, and with

results which in the main confirm those of H. V.

Wilson, published since my own were made. The
paper also briefly reviews a series of similar ex-

periments made by DeMorgan and Drew.i These

latter experiments are the immediate occasion for

giving publicity to my own work, as they appear

to imply some doubt as to the conclusiveness of

Wilson's work. Their experiments were made
upon two species of Antennularia, and while serv-

ing to confirm earlier phases of those of Wilson

they never gave rise to new hydranths. The au-

thors declare "our experiments have resulted in

the production of masses that are certainly ab-

normal and pathological, but nevertheless we
would submit that the segregation and rearrange-

ment of the cells after' isolation, and the consid-

erably long duration of life of the tumor-like

masses to which they give rise, are facts of con-

siderable theoretical interest. '

'

The paper will show that the assumption as to

the abnormality and pathological conditions ap-

parent are not warranted by the more extended

knowledge of facts from these and other sources.

Indeed, many facts concerning the behavior of

these organisms in development and regeneration

seem to prove that fundamentally there is neither

abnormality nor pathological process involved.

Microdissection Studies on the Physical Proper-

ties and Behavior of Cell Structures, Especially

in Orthopteran Spermatogenesis : 'Robert Cham-
bers, Jr.

Cells studied were of Orthopteran gonads, plant-

root tips and pancreas of frog. Fresh material

corroborates in many interesting details nuclear

structures observed in fixed material. Mitochon-

dria and the cytoplasm, however, largely show

artifacts with fixatives.

Puncture of a cell by a needle generally causes

irreparable injury. Slight injury hastens the

normal reversible changes in the physical states of

the colloids in the cell, but soon transforms them

to an abnormal condition which leads to death.

Injury to the cell is followed by swelling ac-

companied by an increased imbibition of water.

Physiological salt solutions are more or less in-

jurious to cells normally bathed in organic fluids.

A tension exists in the cell during division

which is lost when any part of the cell is torn.

Janus green (Hoeehst) stains mitochondria

rapidly. In the nucleus it is reduced to safranin,

which kills the cell.

1 Jour. Marine Biol. Assoc, Plymouth, October,

1914.
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Janns green produces coagulation phenomena
in living protoplasm and therefore should not be

used to identify mitochondria.

The mitochondria are rigid structures. In the

Orthopteran germ they all change from granules

to strands, they coalesce, they disappear and re-

appear and may be expressions of changes in the

physical states of the cytoplasmic colloids.

The chromosomes behave almost as do the

mitochondria. In the hyaline resting nucleus they

appear in the form of granules ranged about a

hyaliae resistant core. The granules coalesce to

form the homogeneous body of the metaphase

chromosomes. In telophase the chromosomes swell

and disappear. Some internal chemical condition

may exist which so regulates the physical states

of the nuclear colloidsl that a constant nmnber of

chromosomes periodically appears.

Spermatogenesis in Faratettix : Maky T. Haeman.

1. The chromosomal complex of the spermato-

gonial divisions of Faratettix leuoonotus—leuco-

thorax consists of thirteen rod-shaped chromo-

somes which may be divided into two groups, one

consisting of four large chromosomes and the

other of nine smaller ones.

2. Eight of the smaller chromosomes are

straight rods; one of the smaller ones and all of

the larger ones are U-shaped. The chromosomes

do not form equal pairs.

3. In the metaphase stage the chromosomes are

at right angles to the spindle fibers, but in the

anaphase they are parallel to them.

4. One chromosome is always far to the center

of the spindle. Sometimes it is completely sur-

rounded by the others and sometimes merely one

end is at the center of the spindle. It is never

the bent chromosome but is always one of the

larger ones of the group of nine.

5. In the early prophases is always a mass of

chromatin which never takes on the reticular con-

dition, but has a more compact consistency and
stains more intensely than the remainder of the

chromatin material.

6. At the beginning of the growth period the

nucleus becomes large, and some of the chromatin

takes on the reticular condition and stains lightly,

but there is one mass that is compact, stains in-

tensely and has the appearance of a nucleolus. It

forms the accessory chromosome.

7. In synizesis there is no polarization of the

chromatin thread.

8. In the primary spermatocyte are always six

dumb-bell-shaped chromosomes but two are much
larger than the others.

9. The first spermatocyte division is always a
cross division. The accessory chromosome always

lies near the periphery of the spindle and passes

to one pole undivided much in advance of the

others.

10. All the chromosomes divide in the second

spermatocyte division.

Synapsis and the Individuality of the Chromo-
somes: T>. H. Weneich.

In attempting to determine whether synapsis in

this Acridid grasshopper is end-to-end (telosynap-

sis) or side-by-side (parasynapsis), it was found
that the only method by which conclusive evidence

could be obtained was that of following the his-

tory of individual chromosomes.

Of the 12 haploid chromosomes present in this

species, at least three were found to possess indi-

vidual peculiarities by which they could be recog-

nized throughout the growth period and the pro-

phases of the first maturation division.

Parallel conjugation of the fine spireme threads

of the early growth stages appeared to occur as a
general rule, and different steps in the process

could be followed for at least one of the differen-

tial chromosomes. Conjugation did not result in

loss of identity of the uniting threads in the sense

of forming '
' mixochromosomes, '

' for the plane

of separation between them remained visible

throughout the spireme stages. However, pairs of

granules often appeared to be fused into single

ones. Spireme segments separate out as rods or

loops with a single split, tetrads being formed by
a second longitudinal split at right angles to the

one already present.

Analysis of the spireme stages of one of the

differential chromosomes revealed a seriation of

granules (chromosomes) along its length, such that

the relative size and position of the granules were

constant not only in the cells of one individual,

but in those of all the animals studied.

Chromosomes with peculiarities analogous to

those found in the first spermatocyte could be

recognized in the spermatogonia.

In the first maturation division the monosome

passes to one pole undivided. The tetrads appear

to divide equationally with one exception. In

this tetrad the conjugants are very unequal and
division is as often reductional as equational.

When dividing reductionally the unequal dyads

show, with reference to the monosome, a distri-

bution according to the law of chance (Mendel's

law).
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The Orientation of the Nuclear Contents in the

Motor Electric Cells of Torpedos: Ulric Dahl-

GREN. (With lantern.)

The nucleus contains, besides the usual chroma-

tin bodies, a large typical plasmosome and a some-

what smaller body, the para-nueleolus. These two

are always oriented in a dorso-ventral position and

the cause of this orientation was sought in either

the electric current that passes through the tissue

or in the influence of gravity. Electric currents

of the same strength as those generated by the

fish and when applied at right angles to or di-

rectly against the orientation in question failed

to influence it even when applied for several

hours. Stronger currents moved the nuclear eon-

tents, but also changed the structure and chemical

composition of the parts. One fact seemed to be

shown; that the plasmosome was not moved to

either pole of the nucleus, but assumed a position

between two materials that did occupy the two

halves of the nucleus.

Gravity experiments were interesting and

seemed to solve the question; at a lower rate of

centrifugal force the plasmosome was moved to

the side of the nucleus away from the force. At

a higher rate the chromatin bodies were also

moved, while with the greatest force used the para-

nucleus was also moved. The Naples torpedos

possess no paranueleolus in these cells.

Genetics

Bristle Inheritance in Drosophila: E. Caeleton
MacDowell. (With lantern.)

A race of Drosophila ampelophila has been es-

tablished from wild flies that has extra thoracic

bristles. Crosses with normal flies prove that the

extra bristled condition is a recessive Mendelian

character. The number of extra bristles that ap-

pear in this race varies. The first six generations

from parents selected for increase in bristle num-

ber showed a steady rise in the numbers of

bristles. For thirteen generations after this, se-

lection was apparently ineffective.

Three interpretations of successful selection may
be examined.

1. Determiners may be inconstant; higher

grades of a character have higher grade determin-

ers. This would not account for the thirteen gen-

erations of ineffective selection, nor the genetic

uniformity in the later generations which is evi-

denced by, (a) high and low grade parents from
the same family giving like offspring, (6) analysis

of high and low grades by crosses, (c) absence of

correlation between means of parents and off-

spring in whole generations after the sixth.

2. Selection may produce a more vigorous line,

and this vigor may occasion the better develop-

ment of the character. A large fly in the extra

race is apt to have more bristles than a small one.

3. Multiple factors may exist which are reduced

to a homozygous condition by selection. Ex-

tracted extra bristles have a lower distribution

than the uncrossed extras, j'et the high extremes

of the selected race are equalled. This would be

the result if selection had removed some acces-

sory restricting genes. These facts do not agree

with the second interpretation, whereas all ob-

servations are in accord with the third interpreta-

tion.

The Behamor of a Unit Character in the Grouse

Locust, Paratettix: Robert K. Nabours.

Sise Dimorphism m the Spermatozoa and Its Ee-

lation to the Chromosomes: Charles Zelent
AND E. C. Eatjst.

Further evidence has been obtained in favor of

the view that the size dimorphism of the sperma-

tozoa observed in several species by the authors

is correlated with the chromosomal dimorphism of

the spermatids. The ratio between the chromo-

somal volumes was calculated from published fig-

ures of the spermatogenesis in the three species,

Musca domestica, Alydus pilosulus and Anasa
tristis. From this ratio the expected ratio be-

tween the head lengths in the resulting sperma-

tozoa was calculated on the assumption that the

size of the heads is directly proportional to the

amount of chromatin received and on the further

assumption that the shape of the heads is the same

for all sizes. The calculated ratios and the cor-

responding observed ratios are as follows: Alydus

piZosMZMS, calculated 1.00:1.06, observed 1.00:1.055;

Musca domestica, calculated 1.00:1.08, observed

1.00:1.07; Anasa tristis, calculated 1.00:1.11, ob-

served 1.00 : 1.09. Complete data were given in

the February, 1915, number of the Journal of Ex-

perimental Zoology.

Sex Controlled by Food Conditions in Bydatina

Senta: David D. Whitney.

The cause of the erratic proportion of the two

sexes in Hydatina senta has been found to be due

to diet. When three pedigreed parthenogenetic

races of these rotifers were reared in the labora-

tory on a constant and uniform diet of a colorless

flagellate, Polytoma, through 181-288 generations

in 14r-22 months they produced 96 per cent, to 100
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per cent, of female grandehildren, thus showing

that uniform food conditions cause nearly all fe-

males to be produced. However, when these roti-

fers that were producing almost exclusively fe-

male grandchildren on a uniform diet were

suddenly put upon a new diet of the green flagel-

late, Chlamydomoiias, they almost ceased produc-

ing female grandchildren and produced as high

as 83 per cent, of male grandchildren. Moreover,

if the first few eggs of each female that were laid

in the Chlamydomonas diet were discarded all the

grandchildren were males, thus showing that a

sudden change from a uniform diet to a new diet

causes the total suppression of nearly all females

and the production of nearly all males.

Farthenogenesi^ and Sex in Anthothrips Verhasci:

A. Franklin Shull.

The life cycle of few species of Thysanoptera is

definitely and completely known. In general, sex-

ual reproduction has been inferred in species hav-

ing abundant males, especially if mating has been

observed in nature. Such a species is Anthothrips

verhasci, the mullein thrips. However, adult fe-

males reared in isolation from pupae, and placed

on thrips-free plants, have given rise to offspring.

These offspring must have been produced parthe-

nogenetically. It is not safe, therefore, to infer

merely from the abundance of males or the oc-

currence of copulation, that any species is sexual.

Whether Anthothrips verhasci exhibits both par-

thenogeuetic and sexual reproduction has not yet

been determined.

Twenty-eight of the parthenogenetically pro-

duced young have reached stages sufEciently ad-

vanced to allow their sex to be recognized. All

were males. This suggests that the same relation

exists between parthenogenesis and sex as in the

honey bee and some other Hymenoptera, though

other explanations are obviously possible.

Sex Control and Knoicn Correlations in Pigeons:

Oscar Eiddle.

Some Internal Factors Influencing Egg Produc-

tion in the Shade Island Sed Breeds of Do-

mestic Fowl: H. D. GooDALE.

Multiple Humarli Births: G. H. Parker.

A Note on the Origin of a Color Variety cf Mice:

Clarence C. Little.

A Modification of the Agouti Factor in a Cavy
Species Cross: J. A. Detlefsen. (Introduced

by W. E. Castle.)

The agouti character of the wild Brazilian cavy,

Cavia rufescens, acts as a single unit in heredity,

when transmitted to hybrids between this species

and the tame species, C. porcellus. This unit char-

acter, however, is often modified in the hybrids.

The modification is essentially a weakening in the

power to restrict black and brown pigments from
the sub-apical portion of the hair. The weakened

modified agouti character of the hybrids was found

to be a recessive in crosses with the normal agouti

guinea-pig. The normal agouti of the tame guinea-

pig, the modified agouti of the hybrids, and non-

agouti, are triple-allelomorphs.

The Effects of Long-continued Parthenogenetic

Reproduction (127 Generations) upon Daph-

nids: A. M. Banta.

The writer has kept pure lines of Daphnia pulex

reproducing continuously by parthenogenesis alone

for over three years. Some of the lines have now
reached the 127th generation. If the sexual cycle

is a necessary and essential feature of reproduc-

tion in this species the fact should ultimately be-

come evident in the reduced vigor in the partheno-

genetic lines. In order to discover if any reduc-

tion in vigor had actually occurred some "wild"
Daphnia pulex were obtained from out-door ponds.

These '
' wild '

' lines were treated in every way

identically (except that no selection was made

with them as with the older lines) with the lines

already under observation. The age of the

mother at the time her first brood appeared, the

number of individuals in the fir'st brood and the

interval until a second brood was produced were

taken as measures of the vigor of the individual.

Average values obtained from large numbers of

mothers of the '
' wild '

' lines and of the selection

lines constituted the data finally obtained.

Measured by these standards, the lines repro-

ducing parthenogenetically from the 70th to the

92d generation under laboratory conditions pos-

sessed somewhat less vigor than wild lines descend-

ing from the 1st to the 23d generation under lab-

oratory conditions. During the summer (1914)

food conditions were quite unfavorable. "Wild"
lines descending from the 2d to the 9th genera-

tion showed a marked superiority in vigor as com-

pared with the lines which during the same de-

scended from the 96th to the 103d generation.

However on the return of normally favorable food

conditions the lines long reproducing partheno-

genetically under laboratory conditions actually

on each of the three points of comparison appeared

to have a superiority of vigor.

Caswell Grave,

Secretary- Treasurer

[To he continued)
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GEADUATE MATHEMATICAL INSTSUCTION
FOB GSADUATE STUDENTS NOT IN-

TENDING TO BECOME MATHE-
MATICIANSi

In his "Annual Report" under date of

November last, the President of Columbia

University speaks in vigorous terms of

what he believes to be the increasing failure

of present-day advanced instruction to fulfil

one of the chief purposes for which insti-

tutions of higher learning are established

and maintained.

President Butler, in the course of an in-

teresting section devoted to college and uni-

versity teaching, says:

A matter that is closely related to poor teaching

is found in the growing tendency of colleges and

universities to vocationalize all their instruction.

A given department will plan all its courses of

instruction solely from the point of view of the

student who is going to specialize in that field.

It is increasingly difficult for those who have the

very proper desire to gain some real knowledge

of a given topic without intending to become spe-

cialists in it. A university department is not

well organized and is not doing its duty until it

establishes and maintains at least one strong sub-

stantial university course designed primarily for

students of maturity and power, which course will

be an end in itself and will present to those who

take it a general view of the subject-matter of a

designated field of knowledge, its methods, its

literature and its results. It should be possible

for an advanced student specializing in some other

field to gain a general knowledge of physical prob-

lems and processes without becoming a physicist;

or a general knowledge of chemical problems and

processes without becoming a chemist; or a gen-

eral knowledge of zoological problems and proc-

esses without becoming a zoologist; or a general

1 An address delivered before Section A of the

American Association for the Advancement of

Science, December 30, 1914.
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knowledge of mathematical problems and proc-

esses without becoming a mathematician.

This is a large matter, involving all the

cardinal divisions of knowledge. I have

neither time nor competence to deal with

it fully or explicitly in all its bearings. As
indicated by the title of this address it is

my intention to confine myself, not indeed

exclusively but in the main, to consideration

of the question in its relation to advanced

instruction in mathematics. The obvious

advantages of this restriction will not, I

believe, be counterbalanced by equal dis-

advantages. For, much as the principal

subjects of university instruction differ

among themselves, it is yet true that as

instruments of education they have a com-

mon character and for their efficacy as

such depend fundamentally upon the same

educational principles. A discussion, there-

fore, of an important and representative

part of the general question will naturally

derive no little of whatever interest and

value it may have from its implicit bearing

upon the whole. It is not indeed my inten-

tion to depend solely upon such implicit

bearings nor upon the representative char-

acter of mathematics to intimate my opin-

ion respecting the question in its relation to

other subjects. On the contrary, I am going

to assume that specialists in other fields

win allow me, as a lay neighbor fairly in-

clined to minding his own affairs, the priv-

ilege of some quite explicit preliminary

remarks upon the larger question.

I suspect that my interest in the matter

is in a measure temperamental; and my
conviction in the premises, though it is not,

I believe, an unreasoned one, may be some-

what colored by inborn predilection. At
all events I own that a good many years of

devotion to one field of knowledge has not

destroyed in me a certain fondness for

avocational studies, for boolis that deal with

large subjects in large ways, and for men
who, uniting the generalist with the spe-

cialist in a single gigantic personality, can

show you perspectives, contours and reliefs,

a great subject or a great doctrine in its

principal aspects, in its continental bear-

ings, without first compelling you to survey

it pebble by pebble and inch by inch. I

can not remember the time when it did not

seem to me to be the very first obligation

of universities to cherish instruction of the

kind that is given and received in the avo-

cational as distinguished from the voca-

tional spirit—the kind of instruction that

has for its aim, not action but understand-

ing, not utilities but ideas, not efficiency

but enlightenment, not prosperity but

magnanimity. For without intelligence

and magnanimity—without light and soul

—

no form of being can be noble and every

species of conduct is but a kind of blunder-

ing in the night. I could hardly say more

explicitly that I agree heartily and entirely

with the main contention of President

Butler's pronouncement. Indeed I should

go a step further than he has gone. He
has said that a university department is

not well organized and is not doing its

duty until it establishes and maintains the

kind of instruction I have tried to char-

acterize. To that statement I venture to

add explicitly—what is of course implicit

in it—that a university is not well organ-

ized and is not doing its duty until it makes

provision whereby the various departments

are enabled to foster the kind of instruction

we are talking about. That in all major

subjects of university instruction there

ought to be given courses designed for stu-

dents of "maturity and power" who, whilst

specializing in one subject or one field, de-

sire to generalize in others, appears to me

to be from every point of view so reasonable

and just a proposition that it would not

occur to me to regard it as questionable or

debatable were it not for the fact that it

actually is questioned and debated by

teachers of eminence and authority.
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What is there in the contention about

which men may differ? Dr. Butler has

said that there is a "growing tendency of

college and university departments to voca-

tionalize all their instruction." Is the

statement erroneous? It may, I think, he

questioned whether the tendency is grow-

ing. I hope it is not. Of course spe-

cialization is not a new thing in the world.

It is far older than history. Let it be

granted that it is here to stay, for it is

indispensable to the advancement of knowl-

edge and to the conduct of human affairs.

Every one knows that. There is, however,

some evidence that specialization is becom-

ing, indeed that it has become, wiser, less

exclusive, more temperate. The symptoms

of what not long ago promised to become a

kind of specialism mania appear to be some-

what less pronounced. Recognition of the

fact that specialization is in constant peril

of becoming so minute and narrow as to

defeat its own ends is now a commonplace

among specialists themselves, many of

whom have learned the lesson through sad

experience, others from observation. Spe-

cialists are discoverers. One of our recent

discoveries is the discovery of a very old

truth : we have discovered that no work can

be really great which does not contain

some element or touch of the universal, and

that is not exactly a new insight. Leonardo

da Vinci says:

We may frankly admit that certain people de-

ceive themselves who apply the title '
' a good

master" to a painter who can only do the head

or the figure well. Surely it is no great achieve-

ment if by studying one thing only during his

whole lifetime he attain to some degree of excel-

lence therein;!

The conviction seems to be gaining

ground that in the republic of learning the

ideal citizen is neither the ignorant special-

ist, however profound he may be, nor the

shallow generalist, however wide the range

of his interest and enlightenment. It is

not important, however, in this connection

to ascertain whether the vocationalizlng

tendency is at present increasing or de-

creasing or stationary. What is important
is to recognize the fact that the tendency,

be it waxing or waning, actually exists, and
that it operates in such strength as prac-

tically to exclude all provision for the stu-

dent who, if I may so express it, would
qualify himself to gaze into the heavens

intelligently without having to pursue

courses designed for none but such as would
emulate a Newton or a Laplace. If any
one doubts that such is the actual state

of the case, the remedy is very simple: let

him choose at random a dozen or a score of

the principal universities and examine their

bulletins of instruction in the major fields

of knowledge.

Another element—an extremely impor-

tant element—of President Butler's con-

tention is present in the form of a double

assumption : it is assumed that in any uni-

versity community thei"e are serious and
capable students whose primary aim is in-

deed the winning of mastery in a chosen

field of Imowledge but who at the same time

desire to gain some understanding of other

fields—some intelligence of their enter-

prises, their genius, their methods and their

achievements; it is further assumed that

this non-vocational or avocational propen-

sity is legitimate and laudable. Are the

assumptions correct? The latter one in-

volves a question of values and will be dealt

with presently. In respect of the former

we have to do with what mathematicians

call an existence theorem: Do the students

described exist? They do. Can the fact

be demonstrated—deductively proved? It

can not. How, then, may we know it to be

true? The answer is: partly by observa-

tion, partly by experience, partly by infer-

ence and partly by being candid with our-

selves. Who is there among us that is un-

willing to admit that he himself now is or

at least once was a student of the kind?
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Where is the university professor to whom
such students have not revealed themselves

as such in conversation? Who is it that

has not learned of their existence through

the testimony of others? No doubt some

of us not only have known students of the

kind, but have tried in a measure to serve

them. We may as well be frank. I have

myself for some years oifered in my subject

a course designed in large part for students

having no vocational interest in mathe-

matics. I may be permitted to say, for

what the testimony may be worth, that the

response has been good. The attendance

has been composed about equally of stu-

dents who were not looking forward to a

career in mathematics and of students who

were. And this leads me to say, in passing,

that, if the latter students were asked to

explain what value such instruction could

have for them, they would probably answer

that it served to give them some knowl-

edge ahout a great subject which they could

hardly hope to acquire from courses de-

signed solely to give knowledge of the

subject. Every one knows that it often

is of great advantage to treat a subject as

an object. One of the chief values of

w-dimensional geometry is that it enables

us to contemplate ordinary space from the

outside, as even those who have but little

imagination can contemplate a plane be-

cause it does not immerse them. Return-

ing from this digression, permit me to

ask : if, without trying to discover the type

of student in question, we yet become

aware, quite casually, that the type actu-

ally exists, is it not legitimate to infer that

it is much more numerously represented

than is commonly supposed? And if such

students occasionally make their presence

known even when we do not offer them

the kind of instruction to render their

wants articulate, is it not reasonable to

infer that the provision of such instruction

would have the effect of revealing them in

much greater numbers?

Indeed it does not seem unreasonable to

suppose that a "strong substantial course"

of the kind in question, in whatever great

subject it were given, would be attended

not only by considerable numbers of reg-

ular students but in a measure also by
officers of instruction in other subjects

and even perhaps by other qualified resi-

dents of an academic community. Only
the other day one of my mathematical

colleagues said to me that he would rejoice

in an opportunity to attend such a course

in physics. The dean of a great school of

law not long ago expressed the wish that

some one might write a book on mathe-

matics in such a way as would enable stu-

dents like himself to learn something of

the innerness of this science, something of

its spirit, its range, its ways, achievements

and aspiration. I have known an eminent

professor of economics to join a beginners'

class in analytical geometry. Very recently

one of the major prophets of philosophy

declared it to be his intention to suspend

for a season his own special activity in

order to devote himself to acquiring some

knowledge of modern mathematics. Simi-

lar instances abound and might be cited

by any one not only at great length, but in

connection with every cardinal division of

knowledge. Their significance is plain.

They are but additional tokens of the fact

that the race of catholic-minded men has

not been extinguished by the reigning spe-

cialism of the time, but that among students

and scholars there are still to be found

those whose curiosity and intellectual in-

terests surpass all professional limits and

crave instruction more generic in kind,

more liberal, if you please, and ampler in

its scope, than our vocationalized programs

afford.

As to the question of values, I maintain
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that the desire of such men is entirely legi-

timate, that it is wholesome and praise-

worthy, that it deserves to be stimulated,

and that universities ought to meet it, if

they can. Indeed, all this seems to me so

obvious that I find it a little difficult to

treat it seriously as a question. If the

matter must be debated, let it be debated

on worthy ground. To say, as proponents

sometimes say, that, inasmuch as all knowl-

edge turns out sooner or later to be useful,

students preparing for a given vocation

by specializing in a given field may prof-

itably seek some general acquaintance with

other fields because such general knowledge

will indirectly increase their vocational

equipment, is to offer a consideration which,

though in itself it is just enough, yet de-

grades the discussion from its appropriate

level, which is that of an ideal humanity,

down to the level of mere efficiency and

practicianism. No doubt one engaged in

minutely studjdng the topography of a

given locality because he intends to reside

in it might be plausibly advised to study

also the general geography of the globe on

the ground that his special topographical

knowledge would be thus enhanced, and
that, moreover, he might some time desire

to travel. But if we ventured to counsel

him so, he might reply: What you say is

true. But why do you ply me with such low

considerations? Why do you regard me as

something crawling on its belly? Don't

you know that I ought to acquire a general

knowledge of geography, not primarily be-

cause it may be useful to me as a resident

here or as a possible traveler, but because

such knowledge is essential to me in my
character as a man? The rebuke, if we
were fortunately capable of feeling it,

would be well deserved. A man building a

bridge is greater than the engineer; a man
planting seed is greater than the farmer ; a

man teaching calculus is greater than the

mathematiean ; a man presiding at a faculty

meeting is greater than the dean or the

president. We may as well remember that

man is superior to any of his occupations.

His supreme vocation is not law or medi-

cine or theology or commerce or war or

journalism or chemistry or physics or

mathematics or literature or any specific

science or art or activity ; it is intelligence,

and it is this supreme vocation of man as

man that gives to universities their su-

preme obligation. It is unworthy of a

university to conceive of man as if he were

created to be the servant of utilities, trades,

professions and careers; these things are

for him: not ends but means. It is said

that intelligence is good because it prospers

us in our trades, industries and professions

;

it ought to be said that these things are

good because and in so far as they prosper

intelligence. Even if we do not conceive

the office of intelligence to be that of con-

tributing to being in its highest form, which

consists in understanding, even if we con-

ceive its function less nobly as that of en-

abling us to adjust ourselves to our envi-

ronment, the same conclusion holds. For

what is our environment? Is it wholly or

mainly a matter of sensible circumstance

—

sea and land and sky, heat and cold, day

and night, seasons, food, raiment, and the

like ? Far from it. It is rather a matter of

spiritual circumstances—ideas, sentiments,

doctrines, sciences, institutions, and arts.

It is in respect of this ever-changing and

ever-developing world of spiritual things,

it is in respect of this invisible and intangi-

ble environment of life, that universities,

whilst aiming to give mastery in this part

or that, are at the same time under equal

obligation to give to such as can receive it

some general orientation in the whole.

And now as to the question of feasibility.

Can the thing be done? So far as mathe-

matics is concerned I am confident that
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it can, and I have a strong lay suspicion

that it can be done in all other subjects.

It is my main purpose to show, with some

regard to conereteness and detail, that the

thing is feasible in mathematics. Before

doing so, however, I desire to view the

matter a little further in its general aspect

and in particular to deal with some of the

considerations that tend to deter many
scientific specialists from entering upon the

enterprise.

One of the considerations, and one, too,

that is often but little understood, and so

leads to wrong imputations of motive,

though it is in a sense distinctly creditable

to those who are influenced by it, is the

consideration that relates to intricacy and

technicality of subject-matter and doctrine.

Every specialist knows that the principal

developments in his branch of science are

too intricate, too technical and too remote

from the threshold of the matter to be acces-

sible to laymen, whatever their abilities and

attainments in foreign fields. Not only

does he know that there is thus but rela-

tively little of his science which laymen

can understand but he knows also that

the portions which they can not under-

stand are in general precisely those of

greatest interest and beauty. And knowing

this, he feels, sometimes very strongly, that

were he to endeavor by means of a lecture

course to give laymen a general acquaint-

ance with his subject, he could not fail to

incur the guilt of giving them, not merely

an inadequate impression, but an essen-

tially false impression, of the nature, sig-

nificance and dignity of a great field of

knowledge. His hesitance therefore, is not

due, as it is sometimes thought to be, to

indifference or to selfishness. Rather is it

due to a sense of loyalty to truth, to a sense

of veracity, to an unwillingness to mislead

or deceive. Of course strange things do

sometimes happen, and it is barely con-

ceivable that once in a long time nature

may, in a sportive mood, produce a kind

of specialist whose subject affects him much
as the possession of an apple or a piece of

candy affects the boy who goes round the

corner in order to have it all himself. But
if the type exist, not many men could

claim the odd distinction of belonging to

it. Specialists are as generous and humane
as other men. Their subjects affect them

as that same boy is affected when, if he

chance to come suddenly upon some strange

kind of flower or bird, he at once summons
his sister or brother or father or mother or

other friend to share in his surprise and

joy. There is this difference, however—^the

specialist must, unfortunately, suffer his

joy in solitude unless and until he finds a

comrade in kind. I admit that the deter-

rent consideration in question is thoroughly

intelligible. I contend that the motive it

involves presents an attractive aspect. But

I can not think it of sufiicient weight to be

decisive. It involves, I believe, an errone-

ous estimate of values, a fallacious view of

the ways of truth to men. A few years ago,

when making a railway journey through

one of the most imposing parts of the Eocky

Mountains, I was tempted like many an-

other passenger to procure some photo-

graphs of the scenery in order to convey to

far-away friends some notion of the won-

ders of it. So far, however, did the actual

scenery surpass the pictures of it, excellent

as these were, that I decided not to buy

them, feeling it were better to convey no

impression at all than to give one so infe-

rior to my own. No doubt the decision

might be defended on the ground of its

motive. Did it not originate in a certain

laudable sense of obligation to truth?

Nevertheless, as I am now convinced, the

decision was silly. For in accordance with

the same principle it is plain that I ought

to have wished to have my own impressions
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erased, seeing that they must have been

quite as inferior to those of a widely expe-

rienced mountaineer as those which the pic-

tures could have given were inferior to

mine. Who is so foolish as to argue that

no one should learn anything about, say

London, unless he means to master all its

plans, its architecture and its history in

their every phase, feature and detail ? Who
would contend that, because we are per-

mitted to know only so little of what is

happening in the European war, we ought

to remain in total ignorance of it? Who
would say that no one may with propriety

seek to learn something about ancient Rome
unless he is bent on becoming a Gibbon or

a Mommsen? It is undoubtedly true that

an endeavor to present a body of doctrine

or a science to such as can not receive it

fully must result in giving a false impres-

sion of the truth. But the notion that such

an endeavor is therefore wrong is a notion

which, if consistently and thoroughly car-

ried out, would put the human mind en-

tirely out of commission. All impressions,

all views, all theories, all doctrines, all

sciences are false in the sense of being par-

tial, imperfect, incomplete. "II n'y a plus

des problemes resolus et d'autres qui ne le

sont pas, il y a seulement des problemes

plus ou moins resolus," said Henri Poin-

care. Every one must see that, but for

the helpfulness of views which because in-

complete are also in a measure false, even

the practical conduct of life, not to say the

advancement of science, would be impos-

sible. There is no other choice: either we
must subsist upon fragments or perish.

Again, many a specialist shrinks from

trying to present his subject to laymen

because he looks upon such activity as a

species of what is called popularization of

science, and he believes that such populari-

zation, even in its best sense, closely re-

sembles vulgarization in its worst. He

fancies that there is a sharp line bounding
off knowledge that is mere knowledge from
knowledge that is scientific. In his view
science is for specialists and for specialists

only. He declines, on something like moral

and esthetic grounds, to engage in what he

calls playing to the gallery. It might, of

course, be said that there is more than one

way of playing to the gallery. It could be

said that one way consists in acting the

role of one who imagines that his intellec-

tual interests are so austere and elevated

and his thought so profound that a just

sense of the awful dignity of his vocation

imposes upon him, when in presence of the

vulgar multitude, the solemn law of silence.

It would be ungenerous, however, if not

unfair, to insist upon the justice of such a

possible retort. Rather let it be granted,

for it is true, that much so-called populari-

zation of science is vicious, relieving the

ignorant of their modesty without relieving

them of their ignorance, equipping them
with the vocabulary of knowledge without

its content and so fostering not only a vain

and empty conceit, but a certain facility of

speech that is seemly, impressive and valu-

able only when, as is too seldom the case,

it is accompanied by solid attainments. To
say this, however, is not' to lay an indict-

ment against that kind of scientific popu-

larization which was so happily illustrated

by the very greatest men of antiquity,

which was not disdair.ed even by Galileo in

the beginnings of modern science nor by

Leonardo da Vinci, and which in our own
time has engaged the interest and skill of

such men as Clifford and Helmholtz,

Haeckel and Huxley, Maeh, Ostwald, En-

riques and Henri Poineare. It is not to

arraign that variety of popularization

which any one may behold in the constant

movement of ideas, once reserved exclu-

sively for graduate students, down into

undergraduate curricula and which has.
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for example, made the doctrine of limits,

analytical geometry, projective geometry,

and the notions of the derivative and the

integral available for presentation to col-

lege freshmen or even to high-school pupils.

It is not to condemn that kind of popu-

larization which is so natural a process that

it actually goes on in a thousand ways all

about us without our deliberate coopera-

tion, without our intention or our consent,

and has enriched the common sense and

common knowledge of our time with count-

less precious elements from among the sci-

entific and philosophic discoveries made by
other generations of men.

Finally it remains to mention the impor-

tant type of specialist in whom strongly

predominates the predilection for research

as distinguished from exposition. He
knows, as every one knows, that through

what is called practical applications of sci-

ence many a scientific discovery is made to

serve innumerable human beings who do

not understand it and innumerable others

who never can. He may or may not be-

lieve in avocational instruction; he may or

may not regard intelligence as an ultimate

good and an end in itself; he may or may
not think that the arts and agencies for the

dissemination of knowledge, as distin-

guished from the discovery and practical

applications of truth, are important; he

may or may not know that the art and the

gifts of the great expositor are as important

and as rare as those of the great investi-

gator and less often owe their success to the

favor of accident or chance. He may not

even have seriously considered these things.

He does know his own predilection ; and so

strong is his inclination towards research

that for him to engage in exposition, espe-

pecially in popular exposition, in avoca-

tional instruction for laymen, would be to

sin against the authority of his vocation.

This man, if he have intellectual powers

fairly corresponding to the seeming author-

ity and urgence of his inner call, belongs to

a class whose rights are peculiarly sacred

and whose freedom must be guarded in the

interest of all mankind. It is not contended

that every representative of a given sub-

ject is under obligation to expound it for

the avocational interest and enlightenment

of laymen. The contention is that such

exposition is so important a service that

any university department should contain

at least one man who is at once willing and

qualified to render it.

I come now to the keeping of my promise.

It is to be shown that the service is prac-

ticable in the subject of mathematics and

how it is so. Let us get clearly in mind
the kind of persons for whom the instruc-

tion is to be primarily designed. They are

to be students of "maturity and power";

they do not intend to become teachers,

much less producers, of mathematics ; they

are probably specializing in other fields

;

they do not aim at becoming mathemati-

cians; their interest in mathematics is not

vocational, it is avocational; it is the inter-

est of those whose curiosity transcends the

limits of any specific profession or any

specific form or field of activity; each of

them knows that, whatever his own field

may be, it is penetrated, overarched, com-

passed about by an infinitely vaster world

of human interests and human achieve-

ments; they feel its immense presence, the

poignant challenge of it all; as specialists

they will win mastery over a little part, but

they have heard the call to intelligence and

are seeking orientation in the whole; this

they know is a thing of mind; they are

aware that the essential environment of a

scholar's life is a spiritual environment

—

the invisible and intangible Avorld of ideas,

doctrines, institutions, sciences and arts;

they know or they suspect that one of the

great components of that world is mathe-

matics ; and so, not as candidates for a

profession or a degree, but in their higher



March 26, 1915] SCIENCE 451

capacity as men and women, they desire to

learn something of this science viewed as

a human enterprise, as a body of human
achievements ; and they are willing to pay

the price; they are not seeking entertain-

ment, they are prepared to work—to listen,

to read and to think.

And now we must ask : What measure of

mathematical training is to be required of

them as a preparation? In view of what

has just been said it is evident that such

training is not to be the whole of their

equipment nor even the principal part of

it, but it is an indispensable part. And
the question is: How much mathematical

knowledge and mathematical discipline is

to be demanded ? I have no desire to min-

imize my present task. I, therefore, pro-

pose that only so much mathematical prep-

aration shall be demanded as can be gained

in a year of collegiate study. Most of them

will, of course, have had more; but I pro-

pose as a hypothesis that the amount

named be regarded as an adequate mini-

mum. But it does not include the differ-

ential and integTal calculus. And is it not

preposterous to talk of offering graduate

instruction in mathematics to students who

have not had a first course in the calculus ?

I am far from thinking so. A little reflec-

tion will suffice to show that in the case of

such students as I have described it is very

far from preposterous. In my opinion the

absurdity would rather lie in demanding

the calculus of them. No one is so foolish

as to contend that a first course in the

calculus is a sufficient preparation for

undertaking the pursuit of graduate mathe-

matical study. But to suppose it necessary

is just as foolish as to suppose it sufficient.

There was a time when it was necessary,

and the belief that it is necessary now owes

its persistence and currency to the inertia

then acquired. Formerly it was necessary,

because formerly all advanced courses, at

least all initial courses of the kind, were

either prolongations of the calculus, like

differential equations, for example, or else

courses in which the calculus played an

essential instrumental role as in rational

mechanics, or the usual introductions to

function theory or to higher geometry or

algebra. But, as every mathematician

knows, that time has passed. It is true that

courses for which a preliminary training in

the calculus is essential still constitute and

will continue to constitute the major part

of the graduate offer of any department of

mathematics. And quite apart from that

consideration, it seems wise, in the case of

intending graduate students who pvirpose

to specialize in mathematics, to enforce the

usual calculus requirement as affording

some slight protection against immaturity

and the lack of seriousness. But every

mathematician knows that it is now prac-

ticable to provide a large and diversified

body of genuinely graduate mathematical

instruction for which the calculus is strictly

not prerequisite.

Fortunately it is just the material that

is thus available which is in itself best

suited for the avocational instruction we

are contemplating. As the calculus is not

to be presupposed it goes without saying

that this subject must find a place in the

scheme. For evidently an advanced mathe-

matical course devised and conducted in the

interest of general intelligence can not be

silent respecting "the most powerful

weapon of thought yet devised by the wit

of man. '

' Technique is not sought and can

not be given. The subject is not to be pre-

sented as to undergraduates. For the most

part these gain facility with but little com-

prehension. It is to be presented to mature

and capable students who seek, not facility,

but understanding. Their desire is to ac-

quire a general conception of the nature of

the calculus and of its place in science and
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the history of thought—such a conception

as will at least enable them as educated

men to mention the subject without a feel-

ing of sham or to hear it mentioned without

a feeling of shame. A few well-considered

lectures should suffice. At all events it

would not require many to show the his-

torical background of the calculus, to ex-

plain the nascence and nature of the scien-

tific exigencies that gave it birth, to make

clear the concepts of derivative and integral

as the two central notions of its two great

branches, and to present a few simple ap-

plications of these notions to intelligible

problems of typical significance. Even the

idea of a differential equation could be

quickly reached, the nature of a solution

explained, and simple examples given of

physical and geometric interpretations. As
to the range and power of the calculus, a

sense and insight can be given, in some

measure of course by a reference to its

literature, but much more effectively by a

few problems carefully selected from vari-

ous fields of science and skillfully explained

with a view to showing wherein the meth-

ods of the calculus are demanded and how

they serve. Is not all this elementary and

undergraduate 1 In point of nomenclature,

yes. It is not necessary, however, to let

words deceive us. We teach whole numbers

to young children, but even Weierstrass was

not aware of the logico-mathematical deeps

that underlie cardinal arithmetic.

The calculus, however, is hardly the topic

with which the course would naturally

begin. A principal aim of the course

should be to show what mathematics, in' its

inner nature, is—to lay bare its distinctive

character. Its distinctive character, its

structural nature, is that of a "hypothetico-

deductive '

' system. Probably, therefore, it

would be well to begin with an exposition

of the nature and function of postulate

systems and of the great role such systems

have always played in the science, espe-

cially in the illustrious period of Greek

mathematics and even more consciously and

elaborately in our own time. It is plain

that such an exposition can be made to

yield fundamental insight into many
matters of interest and importance not only

in mathematics, but in logic, in psychology,

in philosophy, and in the methodology of

natural science and general thought. The

material is almost superabundant, so numer-

ous are the postulate systems that have been

devised as foundations for many different

branches of geometry, algebra, analysis,

Mengenlehre and logic. A general survey

of these, were it desirable to pass them all

in review, would not be sufficient. It wiU

be necessary to select a few systems of

typical importance for minute examination

with reference to such capital points as

convenience, simplicity, adequacy, inde-

pendence, compatibility and categoricalness.

The necessity and presence of undefined

terms in any and all systems will afford a

suitable opportunity to deal with the highly

important, much neglected and little under-

stood subject of definition, its nature, vari-

eties and function, in light of the recent

.

literature, especially the suggestive hand-

ling of the matter by Enriques in his

"Problems of Science." A given system

once thus examined, the easy deduction

of a few theorems will suffice to show the

possibility and the process of erecting upon

it a perfectly determinate and often impos-

ing superstructure. And so will arise

clearly the just conception of a mathe-

matical doctrine as a body of thought com-

posed of a few undefined together with

many defined ideas and a few primitive or

postulated propositions with many demon-

strated ones, all concatenated and welded

into a form independent of will and tem-

poral vicissitudes. Revelation of the charm

of the science will have been begun. A
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new revelation will result when next the

possibility is shown of so interchanging un-

defined with defined ideas and postulates

with demonstrated propositions that, de-

spite such interchange of basal with super-

structural elements, the doctrine as an au-

tonomous whole will remain absolutely

unchanged. But this is not all nor nearly

all. It is only the beginning of what may
be made a veritable apocalypse. Of great

interest to any intellectual man or woman,

of very great interest to students of logic,

psychology, or philosophy, should be the

light which it will be possible in this con-

nection to throw upon the economic role of

logic and upon the constitution of mind or

the world of thought. I refer especially to

the recently discovered fact that in inter-

preting a system of postulates we are not

restricted to a single possibility, but that,

on the contrary, such a system admits in

general of a literally endless variety of

interpretations; which means, for such is

the make-up of our Gedankenwelt, that an

infinitude of doctrines, widely different in

respect of their psychological character and
interest, have nevertheless a common form,

being isomorphic, as we say, logically one,

though spiritually many, reposing on a

single base. And how foolish the instructor

would be not to avail himself of the oppor-

tunity of showing, too, in the same connec-

tion, how various mathematical doctrines

that differ not only psychologically, but

logically also, are yet such that, by virtue

of a partial agreement in their bases, they

intersect one another, owning part of their

content jointly, whilst being, in respect of

the rest, mutually exclusive and incompati-

ble. If, for example, it be some Euclidean

system that he has been expounding, he

will be able readily to show upon how seem-

ingly slight changes of base there arise now
this or that variety of non-Euclidean geom-

etry, now a projective or an inversion

geometry or some species or form of higher

dimensionality. I need not say that anal-

ogous phenomena will in like manner pre-

sent themselves in other mathematical fields.

And it is of course obvious that as various

doctrines are thus made to pass along in

deliberate panorama it will be feasible to

point out some of their salient and distinc-

tive features, to indicate their historic set-

tings, and to cite the more accessible por-

tions of their respective literatures. Nat-

urally in this connection and in the atmos-

phere of such a course the question will

arise as to why it is that, or wherein, the

hypothetico-deductive method fails of uni-

versal applicability. So there will be op-

portunity to teach the great lesson that this

method is not rudimentary, but is an ideal,

the ideal of intellect and science; to teach

that mathematics is but the name of its

occasional realization ; and that, though the

ideal is, relatively speaking, but seldom

attained, yet its lure is universal, mani-

festing itself in the most widely differing

domains, in the physical and mechanical

assumptions of Newton, in the ethical pos-

tulates of Spinoza, in our federal constitu-

tion, even in the ten commandments, in

every field where men have sought a body

of principles to serve them as a basis of

doctrine, conduct or achievement. And if

it shall thus appear that mathematics is

very high-placed as being, in respect of its

method and its form, the ideal and the lure

of thought in general, the fault must be

imputed, not to the instructor, but to the

nature of things.

In all this study of the postulational

method the impression will be gained that

the science of mathematics consists of a

large and increasing number of more or

less independent, somewhat closely related

and often interpenetrating branches, con-

stituting, not a jungle, but rather an im-

mense, diversified, beautifully ordered for-
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est; and that impx'ession is just. At the

same time another impression will be

gained, namely, that the various branches

rest, each of them, upon a foundation of

its own. This impression will have to be

corrected. It will have to be shown that

the branch-foundations are not really fun-

damental in the science but are, literally

and genuinely, component parts of the

superstructure. It will have to be shown

that mathematics as a whole, as a single

unitary body of doctrine, rests upon a basis

of primitive ideas and primitive proposi-

tions that lie far below the so-called branch-

foundations and, in supporting the whole,

support these as parts. The course will,

therefore, turn to the task of acquainting

its students with those strictly fundamental

researches which we associate with such

names as C. S. Peirce, Schroeder, Peano,

Frege, Russell, Whitehead and others, and

which have resulted in building underneath

the traditional science a logico-mathematical

sub-structure that is, philosophically, the

most important of modern mathematical

developments.

It must not be supposed, however, that

the instruction must needs be, nor that it

should preferably be, confined to questions

of postulate and foundation, and I will

devote the remainder of the time at my
disposal to indicating briefly how, as it

seems to me, a large or even a major part

of the course may concern itself with mat-

ters more traditional and more concrete.

Any one can see that there is an abun-

dance of available material. There is, for

example, the history and significance of the

great concept of function, a concept which

mathematics has but slowly extracted and

gradually refined from out the common con-

tent and experience of all minds and which

on that account can be not only defined pre-

cisely and intelligibly to such laymen as

are here concerned, but can also be clarified

in many of its forms by means of manifold

examples drawn from elementary mathe-

matics, from the elements of other sciences,

and from the most familiar phenomena of

the work-a-day world.

Another available topic is the nature and

role of the sovereign notion of limit. This,

too, as every mathematician knows, admits

of countless illustration and application

within the radius of mathematical knowl-

edge here presupposed. In this connection

the structure and importance of what

Sylvester called "the Grand Continuum,"

which so many scientific and other folk

talk about unintelligently, will offer itself

for explanation. And if the class fortu-

nately contain students of philosophic

mind, they will be edified and a little

astonished perhaps when they are led to see

that the method and the concept of limits

are but mathematicized forms of a process

and notion familiar in all domains of spir-

itual activity and known as idealization.

Not improbably some of the students will

be sufficiently enterprising to trace the

mentioned similitude in some of its mani-

festations in natural science, in psychology,

in philosophy, in jurisprudence, in litera-

ture and in art.

I have not mentioned the modern doe-

trine variously known as Mengenlehre,

Mannigfaltigkeitslehre, the theory of point-

sets, assemblages, manifolds or aggregates:

a live and growing doctrine in which ex-

pert and layman are about equally inter-

ested and which, like a subtle and illu-

minating ether, is more and more pervading

mathematics in all its branches. For the

avocational instruction of lay students of

"maturity and power" how rich a body

of material is here, with all its fascinating

distinctions of discrete and continuous,

finite and infinite, denumerable and non-

denumerable, orderless, ordered, and well-

ordered, and with its teeming host of near-
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lying propositions, so interesting, so illu-

minating, often so amazing.

Finally, but far from exhausting the list,

it remains to mention the great subjects of

invariants and groups. Both of them ad-

mit of definition perfectly intelligible to

disciplined laymen; both admit of endless

elementary illustration, of having their

mutual relations simply exemplified, of

being shown in historic perspective, and of

being strikingly connected, especially the

notion of invariance, with the dominant

enterprise of man : his ceaseless quest for

the changeless amid the turmoil and trans-

formation of the cosmic flux.

Cassius J. Keyser
Columbia TJniveesity

PSELIMINAEY SEPOBT ON A SHALEB
MEMORIAL STUDY OF CORAL BEEFS

A LIBERAL grant from the Shaler Memorial

Fund of Harvard University, siipplemented

by a generous subsidy from the British Asso-

ciation for the Advancement of Science with

an invitation to attend its meeting in Australia

last August as a foreign guest, enabled me to

spend the greater part of the year 1914 in visit-

ing a number of islands in the Pacific Ocean

with the object of testing various theories that

have been invented to account for coral reefs.

Thirty-five islands, namely, Oahu in Hawaii,

eighteen of the Fiji group, New Caledonia of

which the entire coast line was traced, the

three Loyalty islands, five of the New Hebrides,

Earotonga in the Cook group, and six of the

Society islands, as well as a long stretch of the

Queensland coast inside of the Great Barrier

reef of northeastern Australia, were examined

in greater or less detail. A brief statement of

my results has been published in the Pro-

ceedings of the National Academy of Sciences

for March, 1915. A full report will appear

later, probably in the Bulletin of the Museuin

of Comparative Zoology at Harvard College.

The general conclusions reached are here

briefly summarized.

Any one of the eight or nine theories of

coral reefs will satisfactorily account for the

visible features of sea-level reefs themselves,

provided the postulated conditions and proc-

esses of the invisible past are accepted: hence

a study of the visible features of the reefs

alone can not lead to any valid conclusion.

Some independent witnesses must be interro-

gated, in the hope of detecting the true theory.

The only witnesses, apart from sections ob-

tained by deep and expensive borings, available

for sea-level reefs are the central islands within

oceanic barrier reefs, or the mainland coast

within a continental barrier reef. The testi-

mony of these witnesses has been too largely

neglected, apparently because most investi-

gators of coral reefs have been zoologists, little

trained in the physiography of shore lines.

Elevated reefs afford additional testimony in

their structure and in the relation of their

mass to its foundation; but these witnesses

also have been insufficiently considered, perhaps

because most investigators of reefs have, as

zoologists, been little trained in structural

geology; hence it seemed desirable to give as

much time as possible on the Pacific islands to

questioning the independent witnesses above

designated, rather than to the study of the

reef themselves.

The testimony of the first group of witnesses

—the central islands of barrier reefs—con-

vinced me that Darwin's theory of subsidence

is the only theory competent to explain not

only the development of barrier reefs from

fringing reefs, but also the shore-line features

of the central (volcanic) islands within such

reefs ; for the embayment of the central islands

testify emphatically to subsidence, as Dana
long ago pointed out: thus my results in the

study of this old problem of the Pacific agree

with those of several other recent students,

especially Andrews, Hedley and Taylor of Aus-

tralia, and Marshall of New Zealand. Darwin's

theory of subsidence also gives by far the

most probable explanation of atolls; for it is

unreasonable to suppose that a subsidence of

the ocean bottom should occur only in regions

where the central islands of barrier reefs are

present to attest it, and not in neighboring

regions where reefs of identical appearance.
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but without a central island, are given an-

other name.

The testimony of the second group of wit-

nesses—massive elevated reefs such as occur on

certain Fiji Islands—convinced me that Dar-

win's theory of siibsidence gives the only satis-

factory explanation of the origin of such reefs

also; for their limestones rest unconformably

on the normally eroded surface of a preexistent

foundation. The erosion of the foundation

surface shows that it stood above sea-level

before the reef was deposited upon it; and the

occurrence of the reef shows that the eroded

foundation subsided to receive its marine cover.

Only after this subsidence was the compound
mass uplifted. The mere occurrence of ele-

vated reefs above sea level does not for a

moment prove that they were formed during

the emergence of their foundation.

All the still-stand theories of barrier reefs

—

that is, all the theories which involve a fixed

relation of the reef foundation to the sea level

during the formation of the reef mass—are

excluded by evidence of submergence found in

the embayed shore lines of the central islands

within barrier reefs. It may seem overbold

thus at a stroke to set aside several well-known

theories, accepted by experienced observers;

and so indeed it would be if these observers

had discussed the features of the embayed

central islands and had explicitly shown that

their embayments are not due to submergence,

but to some other cause. It is, however, a

regrettable fact that the observers who adopted

one or another of the still-stand theories took,

like Darwin himself, practically no account of

the embayed central islands, essential as the

testimony of these islands is in the solution

of the coral-reef problem. Such neglect is

all the more remarkable in view of the clear

statement, long ago published by Dana, regard-

ing the pertinence and the value of the testi-

mony afforded by the central islands of barrier

reefs.

The glacial-control theory of coral reefs, re-

cently elaborated by Daly with special refer-

ence to the lagoons of atolls, will not hold for

barrier reefs. This theory assumes that no sub-

sidence of the reef foundations took place.

and explains the lagoon floors of atolls as plat-

forms abraded across preglacial sea-level reef-

masses by the lowered and chilled sea of the

glacial period after the corals were killed; the

preglacial reef-masses having been formed by
upward or outward growth on their still-stand-

ing foundations. It then explains the en-

circling reefs which now surround the lagoons

as having been built up while the sea was
rising and warming in postglacial time. But
if the broad lagoons of large atolls, 20 or 30

miles in diameter, were thus formed, the cen-

tral islands within narrow-lagoon barrier reefs

should be cliffed all around their shore line, and

they are not. Furthermore, this theory ex-

plains the embayments of central islands

within barrier reefs as occupying new-cut

valleys that were eroded during the glacial

period of lowered sea level; but if this were

the case, the new-cut valleys should be pro-

longed upstream from the embayment heads

as incisions in the floors of preglacial valleys,

thus producing a " valley-in-valley " landscape

;

and this is not true in any one of the hun-

dreds of embayments seen during the past

year. Furthermore, many of the embayments

are so wide that, if they were opened by slow

subaerial processes, all the spur ends ought to

have been well cliffed by the sea; yet, as above

stated, they are not cliffed. Finally many of

the embayments are too wide to have been

eroded during the last glacial epoch, or even

during all the glacial epochs of the entire

glacial period, if the valleys of the formerly

glaciated volcanoes of central France are taken

as standards of the amount of erosion that

could be accomplished in such masses during

such intervals of time. The glacial-control

theory thus proves incompetent to explain

barrier reefs, and it is therefore held to be

generally incompetent to explain atolls also;

it may have more importance on the borders of

the coral zone, where the corals would most

likely have been killed during the glacial period

:

the Marquesas Islands promise interesting

results in this connection. The glacial-control

theory has its greatest importance in conjunc-

tion with Darwin's theory of subsidence, for

submergence during subsidence may have been
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almost neutralized by the lowering of the sea-

level during the oncoming of a glacial epoch,

and at such a time coral reefs would broaden

and lagoons would become shallow; but with

the passing of a glacial epoch the return of

ice-sheet water to the ocean would accelerate

the submergence due to subsidence, and at

such a time coral reefs might be more or less

completely drowned: thus the discontinuity

of certain reefs on so-called " platforms " may
be explained.

All the phenomena which testify to the forr

mation of coral reefs on subsiding foundations

can be equally well explained by the assump-

tion of a rise of the ocean surface around or

over fixed foundations : but a rise of the ocean

surface in any coral-reef region demands a

rise of the whole ocean surface; and if the

coral-reef foundations are to stand still, a rise

of the whole ocean surface can be explained

only as the diminished result of a greater rise

of the ocean floor in some non-coral-reef region.

The conditions involved in this alternative for

the simple theory of local subsidence are so

extravagantly improbable that, as soon as they

are explicitly defined, they must be rejected.

Wo absolute demonstration of the origin of

coral reefs, or, for that matter, of any other

geological structure, is possible : the most that

can be hoped for is a highly probable conclu-

sion. The conclusions announced above in

favor of Darwin's theory are believed to have

about the same order of probability as that

usually accepted as " proof " in geological

discussions.

A number of local conclusions may be briefly

announced as follows

:

The elevated reef along the south coast of

Oahu, Hawaii, was formed during or after a

sub-recent period of subsidence, for its lime-

stones enter well-defined valleys that must have

been eroded when the island stood higher than

now, before the reef-limestones were deposited

in them.

The Fiji group has suffered various move-

ments of subsidence and elevation by which

its many islands were affected in unlike ways.

Elevation has taken place at different times in

different islands, for some of the elevated reefs

are elaborately dissected, others are very little

dissected, and still others remain at sea-level.

The embayments due to the latest subsidence

on the larger islands, Viti Levu and Vanua
Levu, are now largely filled with delta plains.

All the reefs, those now elevated as well as

those at sea-level, appear to have been formed

during periods of subsidence, the evidence af-

forded by the elevated reefs of Vanua Mbalavu,

Mango and Thithia, being especially significant

on this point. The medium-sized island of

Taviuni has few visible reefs, because its

flanks and shores are flooded by sheets of

recent lava. The small island of Wakaya
seems to be a tilted block of lava beds, not a

dissected volcano.

The extensive barrier reef of New Caledonia

has grown up during a recent subsidence by
which that long and maturely dissected island

has been much reduced in size and elaborately

embayed; but unlike most encircled islands this

one was strongly cliffed around its southeastern

end and along much of its northeastern side

before the recent subsidence took place.

The two southeastern members of the

Loyalty group. Mare and Lifu, are former

atolls, evenly unlifted about 300 feet: Mare
shows a small hill of volcanic rock in the center

of its limestone plateau or elevated lagoon

floor. Uvea, the northwestern of the three

Loyalty Islands, is a slightly tilted atoll; its

eastern side shows an uplifted reef in crescentic

form, 100 or more feet high at the middle of

its crescent, and slowly descending to sea-

level at its horns ; the tilted lagoon floor slowly

deepens westward and is enclosed by discon-

nected, upbuilt reef-islands.

The New Hebrides show signs of uplift in

their elevated reefs, and of depression in their

embayments. There is some evidence that

certain uplifted fringing reefs on the island of

Efate, near the center of the group, were

formed during pauses in a subsidence that

preceded their uplift, and not during pauses in

their uplift as inferred by Mawson. The nar-

rowness of the lagoons enclosed by the barrier

reefs that encircle certain strongly embayed

islands in this group may be explained by sup-

posing alternations of slow and rapid subsi-
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dence, so that the earlier-formed reefs, which

began to grow when the subsidence was slowly

initiated, were drowned when it was later

accelerated; and new reefs, thereupon begun

on the shore line of that time would after a

second period of slow subsidence stand near

the present shore line, though the shore line is

strongly embayed because the total subsidence

has been large. The absence of reefs around

the island of Ambrym is due to its abundant

eruptions in recent time, the latest one being

in December, 1913; scattered corals were seen

growing on one of its sea-clifled lava-streams,

thus illustrating the initial stage of a fring-

ing reef.

The Great Barrier reef of Australia, the

largest reef in the world, with a length of

some 1,200 miles and a lagoon from 15 to 70 or

more miles wide, has grown upward during

the recent subsidence by which the Queensland

coast has, after a long period of still-stand,

been elaborately embayed, as was pointed out

by Andrews in 1902. A very recent uplift of

ten feet has occurred, as was long ago noted

by Jukes. There is reason for believing that a

hroadened reef-plain, with extensive land-fed

deltas along the continental margin, had been

formed before the recent subsidence took place

;

and it is this broadened reef, now submerged,

that is thought to form the " platform " on

which the Great Barrier reef has grown up.

Guppy's suggestion that the platform or " sub-

marine ledge " is due to marine abrasion before

coral reefs were established here and that no

subsidence has taken place can not be accepted.

It is highly probable that the well-attested

recent subsidence was due to a gentle flexure,

Ijy which the off-shore sea-bottom was bent

down; and if so, the coastal submergence will

give much too small a measure of the thickness

of the distant barrier reef. In this respect the

Great Barrier reef along the shore of a conti-

nent differs significantly from smaller barrier

reefs around oceanic islands, in which the

subsidence of the island and its reef are essen-

tially uniform.

A few hours on shore at Earetonga, the

southernmost member of the Cook group,

sufficed to show that extensive embayments

formerly entering its elaborately carved mass

are now occupied by delta plains and perhaps

in part by slightly elevated reef- and lagoon-

limestone.

Five islands of the Society group exhibit

signs of recent subsidence in their intricately

embayed shore lines, as has lately been an-

nounced by Marshall. A sixth, the cliff-

rimmed island of Tahiti, the largest and

youngest of the group, has suffered moderate

subsidence after its cliffs were cut, but the re-

sulting bays are now nearly all filled with

delta plains which often advance into the nar-

row lagoon; hence a pause or still-stand has

followed the latest subsidence. All the barrier

reefs of this group appear to have been formed

during the recent subsidence that embayed

their central islands.

W. M. Davis
Haevaed University

SCIENTIFIC NOTES AND NEWS
Dr. Eichard P. Strong, professor of trop-

ical diseases at the Harvard Medical School,

has been appointed leader of the American Eed
Cross Sanitary Commission, which will assem-

ble in Salonica about the middle of next month
and proceed to the districts of Servia and

Austro-ITungary which are stricken with epi-

demics of typhus, cholera and other contagious

diseases. The commission will be supported

by the Eed Cross and the Eockefeller Founda-

tion. Dr. Strong has already sailed for Greece,

and the rest of the expedition will sail by the

end of this month. It includes Dr. Thomas

W. Jackson, of Philadelphia; Dr. Hans
Zinsser, professor of bacteriology, Columbia

University; Dr. Andrew W. Sellards, Dr.

George C. Shattuck and Dr. Francis B. Grin-

nell, of the Harvard Medical School. Dr.

Nicolle, the French expert on typhus, has been

invited to cooperate with the commission. Mr.

Charles S. Eby, of Washington, lately con-

nected with the United States Immigration

service, is disbursing officer and secretary for

the commission.

The Eoekefeller Foundation has made com-

prehensive plans for improving medical and

hospital conditions in China. These are based
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on the report of the special commission sent

by the foundation to China. To carry out

this work the foundation has established a

special organization to he called the China

Medical Board of the Eockefeller Foundation,

constituted as follows: John D. Eockefeller,

Jr., chairman; Wallace Buttrick, director;

Harry Pratt Judson, Frank J. Goodnow, Dr.

Simon Flexner, Jerome D. Greene, John R.

Mott, Dr. William H. Welch, Wickliffe Rose,

Starr J. Murphy, Dr. Francis W. Peabody and

Frederick T. Gates. E. C. Sage is secretary

of the board, and Roger S. Greene is to he the

resident director in Pekin. The plan outlined

by the commission looks to the development of

medical education in China as the first step.

With a view to building up a body of Chinese

medical men able to teach medical science, the

foundation has decided to establish six fellow-

ships, each of $1,000 gold a year and traveling

expenses, to enable Chinese graduates to study

abroad. Six fellows have been appointed, one

of whom is already in this country.

The fifth annual award of the Willard Gibbs

Medal, founded by William A. Converse, of

Chicago, has been made to Arthur A. ISToyes,

director of the research laboratory of physical

chemistry, Massachusetts Institute of Tech-

nology. Dr. ISToyes in receiving the medal will

address the Chicago Section of the American

Chemical Society upon the evening of April

16, his medal address being " A System of

Qualitative Analysis including nearly all the

Metallic Elements." The recipient of this

medal is determined by a jury of twelve, six of

whom only can be members of the Chicago

section, those outside the section being Alex-

ander Smith, W. A. ISToyes, W. H. Walker,

T. W. Richards, Leo Baekeland and W. F.

Hillebrand. Previous awards of this medal

have been to Arrhenius, T. W. Richards,

Baekeland and Remsen.

Professor Robert Hallowell Richards

was given a complimentary dinner on March
18 by the Mining and Metallurgical Society of

America, the feature of which was the presen-

tation of the gold medal of the society by the

president, William R. Ingalls, former student

under Professor Richards at the Massachusetts

Institute of Technology. The banquet was in

the Chemists' Club, New York, with a dis-

tinguished gathering of representative metal-

lurgists from various parts of the country.

The speakers besides Mr. Ingalls and Professor

Richards were: W. L. Saunders, president of

the American Institute of Mining Engineers;

Charles W. Goodale, general manager of the

Boston and Montana Department of the

Anaconda Copper Mine; F. A. Lidbury, presi-

dent of the American Electro-Chemical Soci-

ety, and David H. Brovme, metallurgical ex-

pert of the International Nickel Company.

Dr. J. William White, professor emeritus

of surgery and one of the trustees of the Uni-

versity of Pennsylvania, expects to enter the

American Ambulance Service in Paris during

the coming summer, taking with him a num-
ber of surgeons, physicians and nurses from

the University of Pennsylvania staff.

The following have been selected by the

council of the Royal Society to be recona-

mended for election into the society : Professor

Frederick William Andrewes, Professor Arthur

William Conway, Mr. Leonard Doncaster, Mr.

John Evershed, Dr. Walter Morley Fletcher,

Professor Arthur George Green, Mr. Henry
Hubert Hayden, Dr. James Mackenzie, Pro-

fessor John Cunningham McLennan, Dr.

Arthur Thomas Masterman, Professor Gilbert

Thomas Morgan, Dr. Charles Samuel Myers,

Mr. George Clarke Simpson, Mr. Alan A.

Campbell Swinton, and Mr. Arthiir George

Tansley.

To Surgeon-General William 0. Gorgas has

been awarded the Louis Livingston Seaman
medal for progress and achievement in the

promotion of hygiene and the mitigation of

occupational disease.

At the thirty-third annual dinner of the

faculty of medicine of McGill University held

in Montreal on February 13, Dr. Lewellys

Franklin Barker, of the Johns Hopkins Uni-

versity, was the guest of honor.

Professor George Pegram, of the depart-

ment of physics of Columbia University, has

been elected president of the Columbia chapter

of the Sigma Xi.
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Dr. Charles H. T. Townsend has been

elected the first honorary member in the New
York chapter of the Alpha Mu Pi Omega
Medical Fraternity.

Professor A. Loess, formerly connected with

the school of medicine, Cairo, Egypt, has re-

tired from that position. His present address

is Stephanstrasse 18, Leipzig, Germany.

Dr. J. C. BosE, who has been lecturing in

the United States on physiological botany,

sailed from San Francisco for the Orient on

March 20.

Dr. W. J. HussEY, professor of astronomy

at the University of Michigan and director of

the observatory, has returned to Ann Arbor,

after having spent the past six months at La
Plata University in South America.

News has been received from the University

of Pennsylvania's Amazon expedition through

its director, Dr. W. C. Farrabee. It is the

first news that has come through in four

months. Dr. Farrabee reports that he has

spent three months at work in the interior,

where he has been successful in getting much
information and many specimens. He further

states that he has just started for the high-

lands on the borders of Bolivia, Peru and

Brazil, from which he had to turn back last

August.

Professor William Trelease, of the depart-

ment of botany of the University of Illinois,

has been granted leave of absence from the

university until May 1, for a botanical expe-

dition to Guatemala, Central America.

Dr. Julius Stieglitz, professor of chemistry

and director of analytical chemistry in the

University of Chicago, has accepted an invita-

tion to give courses in chemistry at the Uni-

versity of California during the summer term

that begins June 21 and closes on August 1.

Professor Stieglitz will give a seminar on spe-

cial topics in organic chemistry and also a

college course in organic chemistry.

On March 3, Professor E. E. Barnard, di-

rector of the Yerkes Observatory, lectured be-

fore the California chapter of the Sigma Si
upon the subject :

" Some of the Visible Re-

sults of Astronomical Photography." The

lecture was illustrated by a remarkable series

of astronomical photographs.

Dr. Leland O. Howard delivered a lecture

on " Insects and Disease " before the biological

club and students of the medical department

of Georgetown University, Washington, D. C,
on March 11.

Dr. L. a. Bauer gave an illustrated lecture,

on March 15, at Smith College, Northampton,

under the auspices of the Physics Club, en-

titled " Following the Compass."

Professor Dayton C. Miller, of the Case

School of Applied Science, lectured, on March
4 and 5, at the State University of Iowa. His

subjects were (1) " The Science of Musical

Sounds " and (2) " The Physical Character-

istics of Vowels." Professor Miller also ad-

dressed the seminar of the department of

physics on some of the more technical parts

of his investigations. Professor C. G. Derick,

of the University of Illinois, delivered two

lectures at the university on March 13. The
first was on the subject " The Teacher in Re-

search." The second was upon the study of

valence through ionization and dealt largely

with Professor Deriek's own work.

Dr. Otis W. Caldwell, professor in the

University of Chicago, recently spent several

days at the Kansas State Agricultural College,

where he delivered several lectures to the stu-

dents and scientific organizations of the

college.

Dr. Frederick Winslow Taylor, of Phila-

delphia, past president of the Society of Me-

chanical Engineers, known for his inaugura-

tion of methods of " scientific management,"

died on March 21 at the age of sixty-nine

years.

It is announced that Dr. Philip Beck, head

of the Austrian Army Medical staff, recently

died of typhus fever.

Dr. F. a. Bather, of the British Museum,
writing in the Museum Journal of February,

1915, states that some international scientific

activities continue between the countries now
at war. Thus the German collaborators of the

International Catalogue of Scientific Litera-

ture continue to send their manuscript to the
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central office in London, while the members of

the International Commission on Zoological

Nomenclature still record their votes without

distinction of country. The British govern-

ment also permits a limited import of scientific

books from Germany and Austria.

A CABLEGRAM to the daily papers was quoted

in the issue of Science of December 25, to the

effect that the trained horses of Elberfeld had

been requisitioned for an artillery battery and

that they had been killed on the battlefield in

Manders. Fortunately this report has proved

to he untrue. According to the Franhfurier

Zeitung of January 22, Herr Krall, the owner

of the horses, has written to that paper to the

effect that they are safe and well in the hands

of a competent horseman, although the experi-

ments upon them are in abeyance during the

war.

Sir Charles A. Parsons, the distinguished

engineer, has given £5,000 to the Royal Insti-

tution, London, for the general purposes of

the institution.

The thirty-seventh annual meeting of the

American Library Association will be held at

Berkeley, Calif., on June 30.

The eighth annual meeting of the American

School Hygiene Association will take place in

the city of San Francisco, June 25—26, 1915.

Arrangements for this meeting are being made
through the organization committee of which

Professor Lewis M. Terman, Stanford Univer-

sity, Stanford, Calif., is chairman. Professor

Terman is also chairman of the program com-

mittee. The influence of the American School

Hygiene Association was very largely re-

sponsible for the great success of the Fourth

International Congress on School Hygiene

which was held in the city of Buffalo in the

summer of 1913. It is hoped that the general

interest stimulated by this International Con-

gress may be productive of a large and an ef-

fective meeting in San Francisco.

univehsixy and educational news
We have received the following telegram

signed by five professors of the University of

Utah:

" Fourteen members of the University of

Utah faculty have resigned—Cummings, dean

of art and science ; Holman, dean of law school

;

six department heads—Roylance, history;

Ebaugh, chemistry; Vorhies, biology; MattiU,

physiology and physiological chemistry; Pet-

erson, psychology, and six others—Butler and

Blood, English; Sharp, histology; Hedger,

registrar; Stephens, law; Thiel, German. Of
the eleven members of the American Associa-

tion for the Advancement of Science in the

University of Utah, but three remain. The
iimmediate cause is the recent dismissal of

Knowlton, in physics, Wise, in German, and
Bing and Snow, in English, and the demotion

of Professor Marshall, for twenty-three years

head of the English department and Reynolds,

professor of English. For specious and fluctu-

ating reason, without heed to petition from
students, faculty, alumni and others, the

president refuses an investigation and has

been upheld by the board of regents. This is

the culmination of a policy of repression that

has been growing steadily in the past two

or three years, resulting in an entire lack of

mutual confidence. We believe this should be

known at once for the safeguarding of our

successors in the profession. They should

come only with their eyes open."

The dedication of the new Julius Rosen-

wald Hall in connection with the ninety-

fourth convocation of the University of Chi-

cago was held on the morning of March 16.

The program included addresses by President

Harry Pratt Judson, Professor RoUin D. Sal-

isbury, head of the department of geography

and dean of the Ogden Graduate School of

Science; Professor Thomas Chrowder Cham-

berlin, head of the department of geology, and

seven alumni of the university who took their

degrees in the departments which will use the

new building: Eliot Blackwelder, A.B., '01,

Ph.D., '14, professor of geology, the Univer-

sity of Wisconsin ; Frank Walbridge De Wolf,

S.B., '03, director of the State Geological Sur-

vey of Illinois; William Harvey Emmons,

Ph.D., 1904, professor of mineralogy and geol-

ogy, the University of Minnesota, director of
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the Geological Survey of Minnesota; Wallace

Walter Atwood, S.B., '97, Ph.D., 1903, professor

of physiogTaphy, Harvard University; Edvpin

Bayer Branson, Ph.D., 1905, professor of geol-

ogy, the University of Missouri; Ermine

Cowles Case, Ph.D., 1896, professor of histor-

ical geology and paleontology, the University

of Michigan; George Frederick Kay, Ph.D.,

'14, professor of economic geology and petrol-

ogy of the State University of Iowa, director of

the Geological Survey of Iowa. The exercises

were held in the lecture room of the new hall,

and the entire building, with its equipment,

was then placed on exhibition.

A NEW site for the Fuertes Observatory of

Cornell University has been approved by the

committee on buildings and grounds, on the

recommendation of a subcommittee which had

considered the matter in consultation with

Dean Haskell of the College of Civil Engi-

neering. The observatory was torn down last

fall to make room for the new drill hall. It is

to be erected on the sumimit of a knoll just

north of Beebe Lake, near the east end of the

lake. The site is on a part of the Kline farm

which was purchased by the university a year

or two ago. It is just 900 feet above sea level.

At a meeting of the Yale corporation on

March 15, Dr. John Zeleny, professor of phys-

ics at the University of Minnesota, was ap-

pointed professor in the SheiSeld School to

succeed Professor Charles S. Hastings. Dr.

J. M. Siemens, professor of obstetrics and

gynecology in the University of California,

was appointed to the corresponding chair in

the medical school. Dr. Hiram Bingham was

promoted to be professor of Latin-American

history; Dr. T. S. Taylor, now instructor, was

made assistant professor of physics in the col-

lege ; Dr. A. E. Holding, of the Cornell Med-

ical School, was made assistant professor of

radiography in the medical school; Dr. A. M.

Bateman, of Queen's College, was made in-

structor in biology, and Mr. H. L. Bruce, of

the University of California, instructor in

engineering.

Dr. Herbert M. Evans, associate professor

of anatomy in the Johns Hopkins University

and research associate in the department of

embryology of the Carnegie Institution of

Washington, has accepted a call to the pro-

fessorship in anatomy and directorship of the

department of anatomy of the University of

California. Dr. Evans will assume his new
duties on July first.

Dr. W. V. Bingham, assistant professor of

psychology and education at Dartmouth Col-

lege and for the past three years director of

the summer session, has accepted appointment

as professor of psychology in the Carnegie In-

stitute of Technology at Pittsburgh. Dr.

Bingham will not leave Hanover until Sep-

tember, after the summer session.

Among new promotions at the University of

Chicago are the following : To a professorship

:

Henry Chandler Cowles, of the department of

botany, Charles Joseph Chamberlain, of the

department of botany; Otis William Caldwell,

of the college of education (botany). To an

assistant professorship: J. EEarlen Bretz, of

the department of geology; George William

Bartelmez, of the department of anatomy;

Elbert Clark, of the department of anatomy.

To an instructorship : Harold S. Adams, of

the department of physiology.

Dr. Charles Kenneth Tinkler has been

appointed to the readership in chemistry ten-

able in the home science department of King's

College for Women, London. He has been a

research student of the University of Edin-

burgh, and since 1904 lecturer and demon-

strator in chemistry in the University of Bir-

mingham.

DISCUSSION AND COBBESPONDENCE

CONRAD RONTGEN

The twenty-seventh of March marks the

seventieth birthday of Conrad Eontgen, an

event which was to have been jointly com-

memorated by physicists of all nationalities,

especially English, French and German, the

three which have contributed most markedly

to the development of the new era in physics

—

an era which may with some reason be dated

from the announcement in January, 1896, of

the discovery of X-rays.
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But when last summer the spirit of this new
world which has been created by modern sci-

ence, the spirit of reason, of cooperation, or

internationalism, was submerged in the wave

of blind nationalism which swept the world

back a thousand years towards barbarism,

when the crowning glory of science, the ob-

jective, impartial search for truth was for-

gotten, and prejudice and hate alone dictated

the words and acts of men, then it was felt

necessary to abandon the plans for the

Eontgen celebration.

But here in America where, let us hope, the

spirit and the method of science still find some

advocates, it is fitting that on the twenty-

seventh of March we bring honor and apprecia-

tion to the seventy-year-old author of one of

the world's greatest discoveries—Conrad

Eontgen.

R. A. MiLLIKAN
Univeesity of Chicago,

March 18, 1915

THE CONTENTS OF A SHARK'S STOMACH

To THE Editor op Science: I have received

from Mr. W. F. Cameron, of Zamboanga, P. I.,

a Stanford engineer, a photograph of a rare

shark, Rhinodon typicus, a specimen about

twenty feet long, taken on the island of Cebu.

A notable feature about this shark, which has

a very big mouth and small teeth, is that it

had in its stomach 7 leggings, 47 buttons, 3

leather belts and 9 shoes. He had probably

captured the cast-off garments of some com-

pany, otherwise the question arises—^What be-

came of the odd legging and the odd shoe?

David Starr Jordan
Leland Stanford Junior University

THE scaled amphibia of THE COAL MEASURES

The preservation of scales among true Am-
phibia has been well known for many years,

and their presence has been commented on by
Huxley, Cope, Dawson and others. Recently

the question of the crossopterygian ancestry

of the Amphibia has received considerable

support through the researches of Gregory,

Watson, Broom and Williston, so that it will

be of interest to state here the conditions of

the scales among the few species of Amphibia
from the Coal Measures which show these

structures. Scales are known on several

genera of diverse relationship and seem to have
been present independent of any common
ancestry. These structures, presently to be

described, are true scales, and are not to be
confused with osseous scutes and ventral

scutellas. These latter structures will be dealt

with more fully in another place.

Small scales hexagonal in form have been
observed in a brauchiosaurian genus, Micrerpe-

ton, from North America, though this dis-

covery has not so far been confirmed on addi-

tional material, although known to occur in

another genus, Eumicrerpeton. From the Coal
Measures of Ohio come two scaled micro-
saurian genera, one of which is Gercario-

morphus, described by Cope, though never
figured. The scales in this genus do not show
many of the fish characteristics, though they

resemble remotely some of the more aberrant

forms. The scales are dermal tubercles in-

serted in the skin, without any definite plan

of imbrication, such as is common among the

fishes, although the scales have a definite ar-

rangement simulating the fishes. The pattern

shows a remote resemblance to some of the

early ganoids. They are, moreover, true scales,

and as such possibly indicate one more link

added to the already full chain of facts which
ally the Amphibia and the fishes.

The other genus from Ohio possessing

scales is imperfectly known, but was tenta-

tively allied, some years ago, to the genus
IcMhyerpeton, described many years ago by
Huxley from the Coal Measures of Ireland.

There is no assurance that the forms are so

closely related. They both possess scales of a

similar pattern and have an identical form

of vertebra. The scales in the only known
American species are so badly scattered that

nothing can be said of their arrangement.

Dawson's work on the scaled Amphibia of the

Coal Measures of ISTova Scotia is well known.

He has figured and described very completely

the scales of Hylonomus. They bear a great

resemblance to the scales of Cercariomorphus.

The question now before us is whether the
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scales of these few species of Coal Measures

Amphibia are suiSciently fish-like to be of

service in the derivation of the Amphibia from

the fishes. One would think that they might

be, and it is the intention of the writer to de-

scribe and illustrate these structures fully;

clearly distinguishing between scales, osseous

scutes and ventral scutellae. These latter may

be scale-like, but are always confined to the

myomeres of the abdomen, thorax and throat.

That some of the ventral scutellse have a scale-

like arrangement is certain, but this arrange-

ment can be accounted for on other grounds.

The writer is confident that the ventral

scutellffl have an entirely difFerent origin, onto-

genetically and phylogenetically, from true

eoy l. moodie

Universitt of Illinois,

Department op Anatomy,

Chicago

the cotton worm moth in 1912

An enormous migratory flight of the cotton

worm moth, Alabama argillacea Hubn., was

recently reported by Dr. A. P. Saunders^ as

occurring at Clinton, IST. Y., on October 10,

1912, the moths swarming into town about

3 A.M. He states also that two or three days

earlier a large invasion of the moths occurred

at London, Ontario.

It is therefore of especial interest to note

that another huge swarm, probably of the same

wave of migration, appeared at Hanover, N. H.,

two days later than at Clinton, N. T., viz.,

the early morning of October 12, 1912. Win-

dows and doors of business houses that had

been brightly illuminated during the night

were literally covered in the morning with

these handsome brown moths.

The facts, so far as they go, seem to warrant

the conclusion, or at least the hypothesis, that

a great wave of these insects from the cotton

growing Gulf States was moving in a north-

easterly direction at the rate of about 80-100

miles per night. This would require an aver-

age rate of flight of only 8-10 miles per hour.

Continuing on the same course at the same

rate the wave would have reached Augusta,

1 Science, January 8, 1915.

and perhaps Bangor, Me., on October 14,

though it is quite possible that the rather heayy

rain that fell in New Hampshire on the night

of the 12th and 13th may have delayed the

flight or changed the direction of its course.

Records from that region will be awaited with

much interest. Clinton, N. T., is roughly 300

miles due east of London, Out., lat. 43° N.

Hanover, N. H., is about 160 miles northeast

of Clinton, and 43° 42' N. The part of the

wave front that passed through London, Ont.,

presumably passed considerably to the north

of Clinton, if the moths were guided at all by
the prevailing winds of October 9 in that

vicinity, and traveled, as would be expected,

in a northeasterly direction over the length of

Lake Ontario.

In a case of this kind, in which winged

creatures wander far from their native habitat,

it is natural to suppose that the wind has

played a prominent part in the dispersal, as

when an occasional murre is driven inland by
the storms of winter. So far as I have been

able to learn, however, from a somewhat super-

ficial examination of the records of the weather

conditions of the time, I have found no evi-

dence of any notable atmospheric disturbance

sufficient to account for this apparently large

and extensive migration. In Ontario and the

northeastern states the moths would seem to

have encountered only moderate southwest

winds, followed on the 10th-12th by un-

settled weather and variable winds of no great

velocity.

It is impossible at present to say whether

light, which has such a powerful control over

the movements of butterflies and, to a more

limited extent, of moths, was or was not an

important factor in this case, but it is a matter

worth considering.

This migratory wave seems to have passed

to the north of Massachusetts, if one may
judge from the scanty data at hand, though

Professor Fernald- has reported that earlier in

the season (Sept. 21-25, 1912) a few of these

moths were taken in that state. He mentions

a large invasion in 1911, during the last week

in September, and another on October 17, 1914,

^ Science, November 27, 1914.
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around Worcester, Mass., and, about the same

time, in Pittsfield.

These sporadic and easily traceable migra-

tions of the cotton worm moth, in the opinion

of the writer, afford a rare opportunity, with

the cooperation of many observers, for a thor-

ough investigation into the causes of insect

dispersal. Such an investigation would be

likely to bring to light some important facts,

of common interest to students of evolution

and of economic entomology.

John H. Geeould
Daktmouth College,

Hanovee, N. H.

SCIENTIFIC BOOKS

Sugar Analysis: For Cane-sugar and Beet-

sugar Houses, Refineries and Experiment

Stations and as a Handbooh of Instruction

in Schools of Chemical Technology. By
Ferdinand G. Wiechmann, Ph.D. New
York, Jno. Wiley & Sons. Third edition.

8vo. Pp. xiii-f307. 7 figs. Cloth, $3.00.

The author " has endeavored to cast his

material in a form in which it would prove

most readily available in the several branches

of the sugar industry," and has reduced repe-

tition to a minimum. " The methods and

means used in the analysis of sugar and in

the analysis of materials used in sugar pro-

duction, have first been fully discussed, and

then specific analytical control of cane-sugar

manufacture, of beet-sugar manufacture, and

of refining, has been taken up for detailed

consideration."

The first seven chapters are devoted to

Properties of Sucrose; Instruments Used in

Sugar Laboratories; Polariscopes and Acces-

sories; Sucrose Determination by Optical

Analysis; Sucrose Determination by Chemical

Analysis; Sucrose Determination by Optical

and Chemical Analysis; and. Constituents of

Sugar Other Than Sucrose; the eighth

chapter to Materials Used in the Sugar Indus-

try, the ninth, tenth and eleventh chapters,

respectively, to Analytical Control in Cane-

sugar Manufacture; Analytical Control in

Beet-sugar Manufacture ; and, Analjrtical Con-

trol in Refineries. In the tweKth chapter, a

Resume of the Work of the International

Commission for Uniform Methods of Sugar
Analysis is given. Twenty weU-selected sugar

tables and the index to the volume occupy the

last 70 pages.

The portions dealing with the properties of

sucrose, instruments, polariscope and acces-

sories, sucrose determination by optical meth-

ods, by chemical methods, by optical and chem-
ical methods, and the constituents of sugar

other than sucrose, are clear in definition

without being overburdened with detailed

description to be found in references cited.

In some instances, however, more detailed di-

rections would add value to the volume when
being used for instructional purposes. For
example, on page 123, in the direction for the

determination of woody fiber, no precaution,

such as covering the beaker with washed
muslin, etc., is directed to prevent loss of por-

tions of fiber in decanting, other than :
" The

water ... is decanted carefully, in order to

avoid any loss of the weighed sample."

On pages 71 and 178-179, in giving the

method of Clerget, the author states that the

use of subacetate of lead as a clarifying agent

is not permissible, recommending, on page 71,

specially prepared blood-carbon, and on pages

178-179 specially prepared bone-black, " if a

decolorant must be used."

Some of the methods given in chapter 8,

for the analysis of materials used in the

sugar industry, could be substituted by more
modern and expedient ones. That given on

page 146, for the determination of calcium

sulphide, could be substituted by the more
expedient evolution method used in the steel

and iron industry. On page 151, seventh line

from the top, in the method for the determina-

tion of total phosphoric acid in phosphate

paste, the direction, after making alkaline with

ammonia and clearing with nitric acid, is

:

" Add about 10 grams of ammonium nitrate."

This is neither necessary nor advisable, when
the method of solution is that recommended

at the top of the same page, viz., by nitric

and hydrochloric acids. The rest of the

method, as outlined on this page, could be

substituted by that of the Association of Offi-

cial Agricultural Chemists as given in Bul-

letin 107, Bureau of Chemistry. On page 153,
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" the latent Heat of steam formation " is given

as 967, instead of 970.4. On page 154, the

method given for the determination of mois-

ture and volatile carbon in coal could be re-

placed by standard ones. On page 155, the

author states that, from the data of the proxi-

mate analysis, " the calorific power of the

coal can be approximately calculated by Le-

noble's formula " which he gives. A descrip-

tion and instruction in the use of a standard

calorimeter at this point would not be amiss.

On page 158, under " Water," the direction is

to dry total solids and the residue, before

driving off organic and volatile matter, at 130

degrees Centigrade to constant weight, in-

stead of at 103 degrees for one half hour. On
page 162, the soap method for hardness is

given, but no mention is made of the titration

methods.

In the chapters on analytical control in cane-

sugar factories, beet-sugar factories and re-

fineries, the author tabulates the work involv-

ing control of sugar materials and products,

indicating what determinations are necessary

on each. He avoids repetition as much as pos-

sible by referring to the directions for analyt-

ical methods given in the chapters devoted to

outlines and discussions. One would call

attention to the direction for determination

of sucrose in molasses, on page 181. Under

Clerget, on this page the following is given

:

" The direct polarization and the polarization

after inversion should be carried out on por-

tions of one and the same solution; for this

reason two or three times the normal weight

of molasses should be dissolved in 500 c.c. of

water. The determination is then carried out

as previously directed." Doubtless he intends

that the dilution should be to 500 c.c. instead

of " dissolved in." Since in giving the method

of Clerget on pages 71 and 178-179, it is

stated that the use of subacetate of lead is

not permissible, but if a decolorant must be

used specially prepared blood-carbon or bone-

black should be employed, the operator or stu-

dent would refer to these directions when pre-

paring his solution for the double polarization

of iQolasses, thereby omitting clarification

with lead compounds and subsequent delead-

ing but resorting to decolorization with bone-

black or blood-carbon, unless he per-

chance referred to the Meissel-Hertzfeld

method as given in chapter 6, page 94, which

he is hardly expected to do since this method

is given and discussed in the chapter given to

the determination of sucrose by optical and

chemical methods and not to the determination

by optical methods as Clerget calls for. Evi-

dently the author would not recommend

clarification of molasses with subacetate of

lead when determining sucrose by the Clerget

method.

Chapter 12 is an invaluable addition to the

volume, as a resume of the work of the Inter-

national Commission is here given, which is

not always at the hands of the chemist, either

in the original transactions or in compilation.

It is commendable that this so-important work

is compiled and condensed in an available

form.

The tables given are well selected and will

meet the needs of the sugar analyst, except

table 18 (that used in calculating the percent-

age of commercial sugar recovered from the

sucrose in the massecuite as given by I. H.

Morse), which is incomplete and would be of

little service except in refineries.

The subject-matter of the volume is well

correlated, repetitions are few, and the style

and appearance of the book are good. Although

criticism is here brought of some of the meth-

ods of analysis, as given in chapter 8, and

attention called to the method for the prepara-

tion of the solutions in the determination of

sucrose in molasses, and to the incompleteness

of table 18, this work will be an addition to

any technical library and of aid to the analyst

experimenter and student, when working on

commercial sugars and allied products and fol-

lowing routine analytical work in sugar houses

and refineries.

C. S. Williamson, Jr.

TULANE University op Louisiana

Electric Arc Phenomena. By Ewald Rasch.

Translated from the German by K. Torn-

BERG. New York, D. Van Nostrand Com-

pany. 1913. Pp. 194.

The introduction contains a discussion of

the relative merits of the electromagnetic and
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the electrodynamie theory of light in which the

author demonstrates the ascendency of Wil-

helm Weber over James Clerk Maxwell and

predicts that " the explanations furnished by

the electronic theory . . . contain the germs of

future progress in electric-light engineering."

The reasons for this prophecy, however, are

not disclosed.

After explaining what an arc is, the condi-

tions under which it is formed and the

method of adjustment the author describes the

physical and chemical properties of ts^pical

electrode materials and the process of manu-

facture of carbon electrodes. This is followed

by a brief discussion of the theory of electrical

discharges based upon the electronic theory.

In the fifth chapter the author reviews some

of the investigations made upon spark dis-

charges between electrodes of different shapes

in air. The treatment of this subject seems

scant and antiquated in view of the many per-

tinent investigations made during the past ten

years. The effect of gas pressure, humidity,

temperature and kind of gas is not considered.

The most valuable contributions to the subject

are made in the last three chapters. The sixth

chapter has to do with the voltage and current

conditions in the direct and alternating-cur-

rent carbon are lamp, the seventh with the dis-

tribution of energy in carbon arc lamps and

vapor tubes, and the eighth with the relation

between power and light emitted by plain and

mineralized carbon arc lamps and vapor tubes.

The author confesses that some of his re-

marks are of purely didactic nature, and these

digressions, although prohibitive of smooth

development of the subject, contain many valu-

able suggestions. In expressing his disap-

proval of the term " watts per candle " the

author has anticipated the recent suggestion

of the term " lumens per watt." In remark-

ing that " physiological effects can no more

be expressed in mechanical horse-power than

can, for instance, Beethoven's ' Ninth Sym-
phony ' " it would seem, in view of the meas-

urements reported by our modern nutrition

laboratories, that the author might have chosen

a less vulnerable example. The text at times

seems to rise above the subject, the discussion

in places being supported by cosmogonic reflec-

tions and the fourth dimension.

R. G. Hudson
Massachusetts Institute of Technology

SPECIAL ABTICLES

LIGHT AND THE BATE OF GROWTH IN PLANTS

A STUDY of the development of about a hun-

dred seed-plants in darkness in an equable

temperature chamber from 1900-03 in the

New York Botanical Garden gave foundation

for the following statement

:

The failure of a large proportion of tlie forms

examined to make an accelerated or exaggerated

growth when freed from the influence of light,

even when provided with an adequate food-supply,

shows that light has no invariable or universal

relation to increase in length, or thickness or to

the multiplication or increase in volume of sepa-

rate cells.i

Precision appliances for the measurement

of illumination and of other environmental

conditions in daylight were not available at

that time, and it was therefore not possible tp

follow the contrasting reactions which ac-

companied illumination and shading of the

large plants which were the subjects in the

extended experiments. In one series, however,

the peduncles and scapes of Arisaema nearing

the end of their period of elongation showed

in initial acceleration when light was totally

excluded from the plants. This acceleration

reached its maximum in twenty-four hours

then decreased to a minimum equivalent to

the original rate in about four times this

period. The older plump assertion that " light

retards growth " continued to be cited without

modification by writers of text-books and com-

pendiums. The few investigators who turned

attention to the subject have been content with

referring to such cyclopedias. Thus Blaauw^

says, in discussing positive and negative photo-

growth reactions:

1 MacDougal, '
' Influence of Light and Dark-

ness on Growth and Development," Mem. N. Y.

Bot. Garden, 2, pp. 307, 308, 1903.

2 '
' The Primary Photogrowth Eeaction and the

Cause of the Positive Phototropism in Fhycomy-

ces nitens," Kon. Akad. van Wetensch. te Amster-

dam. Proe. of meeting, January 31, 1914.
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With regard to the existence of a sharply defined

reaction of this kind, practically nothing can be
deduced from literature references, at least the

general opinion about the influence of light on
growth is completely at variance with these facts.

In the first place so far as concerns the positive

or negative influence of light, the general con-

ception, supported by numerous facts, is that light

exercises a retarding influence on growth.

Blaauw's results wHch are described in the

paper mentioned above and in a later paper^

confirm my original thesis that light does not
exercise a flat or invariable effect on growth.
Furthermore Blaauw's beautifully arranged
experiments by which sporangiophores of the

mould were exposed to illumination from four

or eight sides, with controlled intensities,

demonstrate that the first reaction of this or-

gan to a sudden illumination is an accelerated

rate of growth, followed by a gradual decrease

from which a recovery is made to the original

rate. It is to be seen that the general mode of

change is similar to that of massive or-

gans deprived of light as described above.

American reviewers seem to have been equally

ignorant of my earlier experiments, which had
the force of rendering the older generaliza-

tion invalid. Furthermore the indirect effect

of light in conditioning differentiations of

tissues and thus affecting growth-elongations

was pointed out. Blaauw has made an impor-

tant contribution by his experimental analysis

of the action of light on such simple struc-

tures as the sporangiophore of a mould.

The elongation or enlargement of a cell or

of any structure like that of the sporangio-

phore of Phycornyces may be taken as the ex-

pression of inequality between the extensibil-

ity of the cell material, and its membrane, and
of some internal expanding or stretching force.

The osmotic pressure of the contents of the

vacuoles, or of solutions filling the proto-

plasmic interstices has hitherto been relied

upon to furnish the necessary force of growth.

Borowikov has recently established a parallel

between the grovrth of certain seedlings in

known definite solutions and the hydratation
of colloids in the same solutions. This author
is therefore led to believe that the stretching

3 "Light und Wachstum," Zeitschr. f. Botamk.,
Hft. 8, 1914.

force of growth is not osmotic but hydratation
pressure, and he relegates osmotic pressure,

turgidity and its corollaries to an inconse-
quential place in the entire matter.*

Several features of the growth and hydrata-
tion of cacti are not without importance in
connection with any consideration of this

matter. The researches of Eichards and of
Spoehr at the Desert Laboratory show that
the acidity (malic and oxalic) of the sap of

cylindropuntias and platypuntias decreases
from its maximum at daybreak to a minimum
at about 4 p.m. in the open. The decrease has
been shown to be due to the conjoint disinte-

grating action of temperature and chiefly of
light. The calibrations made by Mr. E. H.
Long (paper now in press) brought out the
fact that if small cylinders were cut from the
bodies of these cacti in series beginning at

daybreak and extending to the period of mini-
mum acidity, the hydratation capacity of the
pieces increases independently of osmotic pres-

sure throughout the day and is greatest in

those which have been taken from the plant at

the time when collateral tests would indicate

the lowest acidity.

Extensive auxanometric records of Opuntia
Blakeana made chiefly in March and April
show that the growth of the enlarging joints

is at a minimum in the morning, with a rapid

acceleration parallel with the rising tempera-

ture of the open, reaching a maximum about
noon and then decreasing to a minimum before

3 P.M. The curves of decreasing acidity and
increasing hydratation capacity are sym-
metrical through the range of acidity from
N/10 to N/20 according to available data ob-

tained from these plants, and would probably

sustain a similar relation in weaker solutions

if the acidity were reduced still further.

From the records cited above however it is

to be seen that the acceleration of the rate of

growth does not follow that of hydratation to

its customary daily maximum. Whether this

divergence is due to a shrinkage following a

heightened water-loss is not yet known. An
ample supply was available to the absorbing

* Borowikow, '
' Ueber die Ursaehen des Wach-

stums der Pflanzen," Biodhem. Zeitsohrift, 48:

pp. 230-46, 1913.
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surfaces within a few em. of the expanding

masses of cells, but local transpiration may-

have resulted in actual shrinkage. The opti-

mum temperature for this plant is also a fea-

ture not yet determined.

The growth of the opuntias therefore takes

place during a period of decreasing' acidity re-

sulting from the disintegrating action of light

and rising temperatures. This statement ap-

plies not only to the diurnal behavior of the

plants during the growing season, but to the

growing season as a whole, which as Dr. H. M.
Eichards has pointed out in a paper now in

press is one of diminishing acidity. The acidi-

ties of the cacti are calculated for the sap of

the plants. The acidities of N/lOO to N/3,000

found by Borowikow to be favorable for hydra-

tation and growth were of the culture solution

;

that of the sap of the seedling used was prob-

ably still much lower.

Light and temperature in lesser degree are

seen to exercise a totalized releasing effect on

growth coincident with reduced acidity and

increased hydratation, to a certain limit.

Beyond this grovrth rate is checked. Further

analytical tests will be necessary to determine

the limiting factors.

D. T. MacDougal
Deseet Botanical Laboeatoet

PBOCEEDINGS OF TBE ANNUAL MEETING
OF THE AMERICAN SOCIETY OF

ZOOLOGISTS HELD IN PHILA-
DELPHIA, mU. II

Multiple Human Births: G. H. Paekee.

Multiple births are well knowa among human,

beings and the proportions of twins, triplets, and

quadruplets to single births have often been re-

corded. Instances of five and six children at a

birth are very rare but apparently well authenti-

cated. All eases above sis are very doubtful. In

the Boston Medical and Surgical Journal, Volume

10, page 224, 1872, is recorded from Trumbull
County, Ohio, a case of eight children at a birth.

This very circumstantial account, which has been

quoted in numerous books and journals, proves on
investigation by the county clerk of Trumbull
County to be entirely fictitious.

Comparative and General Physiology

Effect of Electrolytes Upon the Sate of Nerve
Conduction in Cassiopea: Alfeed Gt. Maybe.

Further Studies on the Behavior of Amceba: Asa
A. SCHAEFFEE.

The Significance of Certain Internal Conditions of
the Organism in Organic Evolution : F. H. Pike
AND E. B. Scott.

Zoologists, while studying the phenomena of

form regulation in animals, have given compara-

tively little thought to the regulation of internal

conditions—the changes in matter and energy in

the organisms which underly the changes of form.

The data accumulated in the physiological lab-

oratories show that in the higher animals there is

a regulation, varying within relatively narrow lim-

its, of body temperature, the blood pressure, the

tension of carbon dioxide and oxygen, of the con-

centration of hydrogen and hydroxyl ions, of the

osmotic pressure, and of the general composition,

quantitative as well as qualitative, of the fluids of

the body, brought about by a number of systems

and organs of the body.

From the point of view of the physical chemist,

the general constancy of internal conditions of

the higher organism may be interpreted in terms

of chemical equilibrium. If the reactions within

the body are of the nature of the "slow" reactions

of the chemical laboratory, the constant tempera-

ture and the constant physico-chemical concentra-

tion of the body fluids would be attended by a

speed of reaction within the body which would be,

in a considerable degree, independent of the con-

ditions in the environment. The internal mechan-

isms of the organisms lie at the base of the dimin-

ishing effect of the environment, or the greater

degree of independence of the animal from the

conditions of the environment as the organisms

occupy successively higher positions in the evolu-

tionary scale.

Experiments on X-Eadiation as the Cause of Per-

meability Changes: A. Eichakds.

Some Factors Concerned in the Death of Para-

mcecium at High Temperatures: M. H. Jacobs.

The Effect of Color in the Environment on the

Color Changes of AnoUs Carolinensis : Manton
COPELAND.

It is well known that the so-called Florida

chameleon, Anolis carolinensis Cuv., becomes green

in the dark and almost invariably turns brown in

daylight. To test the effect of color in the en-

vironment on the color changes in the skin of the

lizard, the animals were placed in boxes lined in

part with colored paper and exposed to daylight.

It was found that the green color was often as-

sumed under such conditions. A yellow environ-

ment always induced a change from brown to
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green. Green surroundings were nearly as effective

in bringing about this reaction, whereas red and
blue were much less so. When placed in a white

box certain individuals became green. The brown
color was assumed when a box lined with black

paper was substituted for a color box. The green

hue persisted with slight change for several hours

when the animal was in the yellow environment.

When a lizard was blindfolded it remained

brown in the yellow box, and numerous tests

showed conclusively that the organs concerned in

receiving light stimuli, which induced a color

change in the skin from brown to green, were the

lateral eyes.

The Absorption of Fat hy Fresh-water Mussels:

E. P. Churchill. (Introduced by Caswell

Grave.)

The work was undertaken for the U. S. Bureau

of Fisheries with the object of ascertaining

whether or not aquatic animals use food which is

in solution in the water. Mussels were kept in

soap solutions made from olive oil, both unstained

and stained with Sudan III. Histological exami-

nation of such mussels and of controls revealed the

fact that fat is absorbed abundantly and carried

over the body by the blood corpuscles and plasma.

Sections of mussels kept in fat solutions short

periods, as 18 or 24 hours, showed such a heavy

loading of fat in the epithelium of gills, mantle

and foot that it seemed very probable that the

cells of such epithelium absorbed the fat directly

from the solution. Mussels with the valves wedged
open were suspended over the solution, so that only

the ventral part of the foot and mantle were im-

mersed, the mouth and siphons being above the so-

lutions. Examination after some hours of the

parts of epithelium so exposed showed more fat

than in the epithelium of other parts or in that of

the corresponding regions of the control. Pat can

be absorbed from solution by the epithelium of in-

testine and probably outer body walls.

Vision in Floimders: S. O. Mast.

Flounders, especially Faralichthys and Ancylop-

setta, simulate the background to a most remark-
able degree. The process of simulation involves

changes in shade, in pattern and in color. Since

all of these changes are controlled by stimuli re-

ceived through the eyes, the nature and the degree

of simulation of the background constitutes an ex-

cellent criterion of vision, in so far as this term
may be used in a purely objective sense.

On the basis of this criterion it was found that,

in regard to shade and color, vision in fishes is es-

sentially the same as it is in human beings. It
was also found that these animals distinguish be-
tween dots 2 mm. and 3 mm. in diameter respec-

tively, that they recognize dots 1 mm. in diam-
eter but that they do not recognize dots 0.5 mm.
in diameter.

By means of a background consisting of a ro-

tating disk which contained alternate black and
white sectors, it was found that the fusion-rate of

images in flounders corresponds very closely with
that in the human being, indicating that in re-

gard to motion vision in fishes is as acute as it is

in man.

On a background containing only gray or black

and white, no color is produced in flounders re-

gardless of the shade or pattern or the intensity of

the light. Simulation in color is consequently de-

pendent upon the length of the waves of the light,

not upon differences in its intensity. It therefore

strongly supports the contention that fishes have

color-vision. This is, moreover, supported by the

fact that flounders adapted to a given color tend to

select a background of the same color, and the

fact that this selection is of such a nature that it

can not be accounted for on the basis of difference

in the intensity of the light reflected by the dif-

ferent colors. Thus the contention that fishes have

color-vision is supported both by the reactions of

the animals and by the reactions of the chromato-

phores in the skin.

Influence of Thyroid Ingredients on Division-rate

in Paramcecium : R. A. Budington and Helen
F. Harvey.

Paramoecia of known ancestry were placed in

bacterial infusions of known composition. These

were kept on hollow slides in moist chambers in

the usual manner. To certain slides were added

equal amounts of dried thyroid glands taken from

types of each of the five main subdivisions of

Vertebrata. Besides each thyroid-treated line was

carried a control line, two progeny of a single di-

viding individual being used in the experiment.

The number of individuals resulting from fission

in each line was counted each day; at the end of

six days the following were the data secured, each

figure being the average of three repetitions of

the same experiment:

Fish thyroid 70.6

Control 36.6

Amphibian thyroid 111.3

Control 20.0

Eeptilian thyroid 225.3

Control 24.3
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Avian thyroid 222.0

Control 43.6

Mammalian thyroid 315.3

Control 57.3

The conclusion is that throughout the evolution

of the vertebrate phylum, the thyroid has retained

certain of its physiological characters intact.

The observations previously made by Nowikoff,

later by Shumway, on mammalian thyroid influ-

ence on Paramwcium are thus confirmed, and the

significance of the facts extended so as to include

the homologous glands of each of the other four

classes of vertebrates.

The Effect of the Bemoval of the Marginal Sense

Organs on the Sate of Regeneration in Cassiopea

Xamacana: Lewis E. Gabt.

The results of the investigations of most work-

ers on regeneration has shown that no direct effect

of the nervous system upon regeneration could be

demonstrated. Zeleny concluded as a result of his

work on Cassiopea that when the sense organs

were removed the animals regenerate sometimes

faster and sometimes slower than do specimens

with the sense organs intact. Stockard removed

the sense organs from one half of a Cassiopea

disk and insulated the two halves by removing a

strip of sub-umbrella tissue so that one half was

active, the other inactive, and found that the

rate of regeneration was the same in both halves.

From these experiments he concluded that muscu-

lar activity had no influence on the rate of re-

generation.

In a large series of experiments on Cassiopea

disks prepared in the manner just mentioned I

have obtained the following results:

1. When entire disks are used for the experi-

ments those from which the sense organs have

been removed may regenerate slower or faster than

those retaining their sense organs on account of

individual variation in the rate of regeneration.

2. In specimens prepared so that one half is

active, the other inactive, the active side (that

bearing the sense organs) always regenerates

fastest. The difference in rate is particularly

noticeable in earlier stages of regeneration.

3. When the sense organs are removed from

one half of the disk, but the halves not insulated,

the rate of regeneration is the same for both

sides. If only a single sense organ remains the

results are the same.

4. In a solution made up of sea water to which

has been added 15 volumes per cent, of 0.6 M

MgSOi the regeneration is equal from both sides,

but at the rate of the inactive half of a specimen

from which one half the sense organs have been

removed.

5. In specimens from which all sense organs

have been removed but in which one half is kept

in pulsation by means of a trapped wave of con-

traction, the regeneration is the same for both

halves, although the rate of contraction in the ac-

tive half may be higher than for a half disk on

which the sense organs are present.

The rate of metabolism as determined for the

writer by Dr. S. Tashiro is higher for the half

disk bearing sense organs than for the inactive

half, or for the half that is kept in contraction by

means of a trapped wave.

The Locomotion of Actinians: G. H. Parker.

The creeping habits of Metridium and Sagartia

were studied at Woods Hole and of Condalaotis

and Actinia at Bermuda. Metridium and Sagar-

tia creep slowly and in directions which may be in

one individual at right angles to its axis of struc-

ture, in another coincident with it, and in still

another oblique to it. Whether one individual

could assume in sequence all these directions was

not ascertained for these sea anemones. In

Condalactis and Actinia the creeping was more

actively carried out than in Metridium and Sa-

gartia. A single Actinia crept now In the direc-

tion of its axis, now at right angles to it, and

now in some other direction. There is no reason

to suppose that this freedom is not possessed by

the other sea anemones. In all the forms studied

locomotion was accomplished by a wave-like move-

ment of the foot. This began at the rear edge of

the foot and proceeded to the front edge. It was

exactly like the direct type of wave seen in the

mollusk foot, but could be established temporarily

on any axis. In Condylactis it required about

three minutes for a wave to pass over the foot

and with each wave the animal progressed a little

over a centimeter in distance.

The Behavior of an Enteropneust : W. J. Crozier.

A species of Ptychodera found in Bermuda was

studied with reference to its movements and sen-

sory reactions. The orderly progression of peri-

staltic waves on the thorax and abdomen was
found to depend upon the continuity of the dorsal

and ventral nerve cords. At night the animal re-

sponded to general mechanical stimulation by the

emission of a phosphorescent material from the

collar region. Ptychodera showed "differential

sensitivity" to light; it was not photographic.
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Local reactions were obtained in response to me-
chanical and chemical stimulation, the order of

decreasing sensitivity of the parts of the- animal

being: proboscis, posterior end, genital pleuraa,

the alkaline metals the normal lyotropic series,

abdominal surface, collar. For the chlorides of

K > NHj > Li > Na, wag found to express their

stimulating efficiency; this was mainly a kation

stimulation, but in the case of salts (CaCL, e. g.,)

which did not stimulate strongly, other anions (in

this case Ca(NOs).) were effective as stimulating

agents. Photic sensitivity was readily separated,

by exhaustion or anaesthetics, from mechanical and

chemical; but for the two latter forms of irrita-

bility no physiological separation was discover-

able. It is therefore suggested that in Ptychodera

there are generalized receptors open to stimulation

by both mechanical and chemical means.

On a Certain Fibrin Beaction Which Occurs in

Living Cultures of Frog Tissues: Geoege A.

Baitsell.

In living cultures of various tissues of the adult

frog there occurs, in many instances, a transfor-

mation of the fibrin net of the plasma clot in

which the living tissue is embedded. In general

the changes which occur first make their appear-

ance when the culture is from two to three days

old. During these changes the elements of the

fibrin net appear to fuse or consolidate and as a

result there are formed a great number of fine

wavy fibrils which unite to form bundles of fibers,

and these freely intertwine and anastomose as

they ramify throughout the area of the plasma
clot. The transformation of the fibrin net begins

first in the region of the clot which lies in immedi-

ate contact with the embedded tissue and gradu-

ally extends to the distal regions of the clot until

after a time practically the entire plasma clot be-

comes changed into a tissue greatly resembling

that found in various types of connective tissues.

Photographs of both living and preserved cultures

have been made to show the transformation of the

clot and the development of the fibers. Experi-

mental work shows definitely that the fibers arise

by a transformation of the fibrin net and are not

due to any intracellular action. The work also

indicates that the transformation will not take

place without the influence of living tissues, al-

though mechanical factors may be introduced

which will aid in the formation of the fibers.

Various experiments made to determine the true

nature of the fibers give conflicting results. The
fact, however, that the fibers have also been found

to occur in the fibrin net during wound healing

indicates that they play an important part in such

a process. Studied histologically with a Mallory

stain, there appears to be nothing to differentiate

them from regular connective tissue fibers. Work
is in progress to determine their final fate and the

relation they bear to permanent connective tissue

Studies on the Phosphorescent Substance of the

Fire-fly: E. Newton Hakvet.

Dried powdered luminous tissue of the fire-fly

will phosphoresce strongly if moistened with water

containing oxygen. If first extracted with boiling

ether or a mixture of equal parts boiling ether

and alcohol for eight hours and the solvent then

removed, strong phosphorescence still occurs when
water containing oxygen is added to the dry

powder residue. Similar results are obtained with

hot chloroform and acetone, and cold carbon tetra-

chloride and toluol.

If oxygen-free water is added to the dry

powdered luminous tissue no phosphorescence

occurs. If oxygen is then added light is emitted.

But if no oxygen be admitted until an hour or

more after contact of the powder with oxygen-

free water, then phosphorescence does not occur.

Salt, acid and alkaline solutions give similar re-

sults.

From these experiments we may conclude: (1)

that the photogenic material is not a fat or a

lecithin; (2) that the photogen or some accessory

substance is unstable and decomposes in the pres-

ence of aqueous solvents even though oxygen be

absent. The change is therefore not oxidative in

nature. It is well known that the photogen oxi-

dizes readily in presence of oxygen and is used up

with light production.

Dried luminous bacteria give similar results,

with this exception, that extraction with chloro-

form, acetone and a mixture of equal parts boil-

ing alcohol and ether destroys or weakens the

powder to phosphorescence. The bacterial photo-

gen is also unstable if the bacterial cell is broken

up in the absence of oxygen.

Some Experiments on Fundulus Eggs Aiming at

the Control of Monstrous Development : E. J.

Webber.

Starting from the assumption that human and

other mammalian monsters found in nature may be

due to a pre-uterine or intra-uterine poisoning by

the substances found in the blood under patholog-

ical conditions of metabolism, such as diabetes,

nephritis, jaundice, etc., eggs of FundvXus hetero-
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cUtus tvere subjected to the action of solutions of

urea, butyric acid, lactic acid, sodium glycocho-

late and ammonium hydroxide. Conclusive results

were obtained only with butyric acid and acetone.

The effects of both these substances are very

similar. If Fundulus eggs are subjected to their

influence, they will give rise to a great variety of

monsters. Cyclopia, asymmetric monophthalmia

and neuroplastic development (microembryones,

hemiembryones anteriores) were found to occur

most frequently. Not uncommonly is the occur-

rence of aeardia in malformed embryos. In some

eggs a heart and rudimentary blood-vessels have

developed without the presence of an embryo.

The ear vesicles are very often involved in mal-

formations, their size being enormous, owing ap-

parently to edema. Some locomotor anomalies in

embryos, which had hatched, pointed to injury

sustained by the semicircular canals.

The rarest in occurrence, but probably the most

significant from the standpoint of experimental

embryology, were found some cases where all that

had developed in the egg was a fragment of brain

tissue which had given rise to an eye. This '
' soli-

tary" eye was found to be almost perfect in some

cases, while in others the choroid fissure had

failed to close ("coloboma"). Sections of one

of these eggs show an eye typical in structure.

This would seem to establish the fact of the abil-

ity of independent development of the eye.

Beactions to Light in Vanessa lantiopa, with Spe-

cial Reference to Circus Movements: Wm. L.

DOLLET, Je. (Introduced by S. O. Mast.)

The Beactions of the Melanophores of Amhly-

stoma Larvae: Henry Laurens.

A Case of the Change of Fat, in Nature, to Cal-

cium Soap: E. W. H. Wolcott.

The Balance Between the Hydrochloric Acid of

the Stomach and the Sodium Carbonate of the

Pancreas in Its Belation to the Absorption and

Utilization of Sugar: J. B. Muelin.

The Electric Nerve Centers in the STcates: Uleic

Dahlgren. (With lantern.)

lood Beactions of the Proboscis of Planaria: Wm.
A. Kepnee and Aenold Rich.

The removal of part of the proboscis sheath re-

sults in exploratory movements of the proboscis.

As the sheath is further removed these explora-

tory movements become more pronounced. Such

movements, however, are not maintained for more

than two minutes.

Sectioning the living animal posterior to the

base of the proboscis does not disturb in any other

manner the proboscis. By removing anterior parts

of the body little disturbance of the proboscis re-

sults until the plane of sectioning gets quite near

the base of the proboscis, when the latter under-

goes either mechanical or autoamputation and
leaves the proboscis sheath and for at least ten

minutes swims about as an independent organism,

ingesting food in a futile manner. The proboscis

thus freed frequently turns upon its own body and

by ingesting it reduces the body to mere pulp.

It is concluded, therefore, that there is resident

in the proboscis an instinct to ingest objects. The

inhibitory control of this instinct does not lie in

the dorsal ganglia, but in a region of the body

anterior to and quite near the base of the pro-

boscis.

Preliminary Beport on the Belations Between the

Beactions of Bhabdocosles and Their Environ-

ments: Wm. a. Kepnee and W. H. Taiiafeero.

In a previous papers the authors showed that

Microstoma caudatum when kept under laboratory

conditions shows two physiological conditions. In

the first place if they are experimented on a few

hours after collection they will distinguish be-

tween their aquarium water and 5/100 per cent,

ordinary salt solution. However, if they are ex-

perimented on over a day after collection they do

not make this distinction, thus showing that their

physiological condition has been lowered. We,

likewise, showed that this lowering of physiolog-

ical condition is due to the rapid accumulation of

bacteria under laboratory conditions.

While experimenting on a number of other spe-

cies of Bhabdocceles we found that some showed

this loss of physiological condition just as Micro-

stoma, while others showed no lowering of their

physiological condition, no matter how long they

lived under laboratory conditions.

To find an explanation of these results, which at

first seemed contradictory, we investigated the

natural habitat of the various animals. Here we

found that those animals which showed a lowering

of physiological condition lived rather deep under

the surface of the pond, on roots, where there were

lelatively few bacteria. On the other hand those

that did not show this lowering of condition lived

near the surface, in the presence of a great amount

of decaying vegetable matter, and hence a great

number of bacteria.

2 '
' Sensory Epithelium of Pharynx and Ciliated

Pits of Microstoma Caudatum," Biol. Bull., Vol.

XXIII., No. 1, 1912.
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rrom these experiments we conclude that those

animals that live in the presence of a great num-

ber of bacteria can withstand the action of these

bacteria, while those that do not, can not with-

stand this action, or that the natural habitat of

the animal is the real conditioning factor in its

reactions.

The Bhythmic Pulsation of the Cloaca of Holo-

thurians: W. J. Ckoziek.

The cloacal region of pedate holothurians con-

tains within itself the mechanism of its coordi-

nated pulsation. The isolated cloacal end pulsates

rhythmically for many hours after its separation

from the rest of the animal, and forms a very

simple prepared object with which to investigate

phenomena of rhythmic movement. The rate of

pulsation of the isolated cloacal extremity of

Stichopus mcebU was found to have a temperature

coefficient of about 2.4; it was capable of long

continuance in water practically free from dis-

solved oxygen. The coordinating mechanism was

much more powerfully affected by nicotine and

atropine than by cocaine or morphine. The dura-

tion of pulsation and of irritability to mechanical

stimulation in diluted sea water was proportional

to about the square of the concentration. The

alkaline chlorides preserved pulsation and irrita-

bility in the order:

NaCl > LiCl > NH,OK > KCl . MgSO.

was a more powerful depressant than isomolecular

or (Mg-) isionic MgCL. Each one of the salts of

sea water was necessary for the continuance of

pulsation; this was notably true of MgSO,, which

led to normal relaxation after systole. Alteration

of the Ch. from pn^^S.O (normal) to p h = 6.0

was sufficient to produce stoppage of pulsation

within 5 minutes. The brownish skin pigment

was given out under abnormal ionic or osmotic

conditions, and afforded some index of permeabil-

ity changes.

Bcology

Altitudinal Distribiition of PlanJcton Crustacea in

Colorado: O. S. Dodds.

In 284 collections from 124 lakes and ponds, at

elevations between 4,100 and 12,188 feet, the au-

thor found 50 species of Entomostraca. Other

records raise the list to 69 species (Phyllopoda

14, Cladoeera 35, Copepoda 20). There are 22

species confined to the mountains, 27 found only

in the plains, and 20 range more or less widely

through both areas. More definitely, there may be

recognized four zones, marked more or less clearly

by physiographic, climatic and faunal characters,

as follows: Plains Zone, up to 5,400 feet; Foot-

hill Zone, 5,400 to 8,500 feet; Montane Zone,

8,500 to 11,000 feet; Alpine Zone, above 11,000

feet. In determining distribution of species and

boundaries of zones, temperature seems to be the

most important factor.

In climate and fauna, these zones have their

nearest geographical equivalents as follows: Al-

pine zone to Labrador, southern Greenland and

extreme north of Eussia; Montane and Foothill

zones to the region north of Lake Superior, New-
foundland, and the main part of Norway and

Sweden. The plains zone to the Mississippi val-

ley and the lowlands of Europe, except that the

semi-arid climate gives some specialized features.

The Land and Fresh-water Crustacea of Co-

lombia: A. S. Pearse. (Lantern slides.)

The Vertical Distribution of Some PlanMon
Protozoa in Wisconsin Lalces: Chancey Jtjday.

An Experimental Transmission of Sarcocystis

Tenella: John W. Scott.

Exceptional Life-histories Among the TJnionidce:

Arthur D. Howard.

Glochidia of a fresh-water mussel (XJnionidEe)

were found upon the external gills of Necturus

maculosus. Eighty per cent, of the collections

from the Mississippi were infected. By keeping

the neeturus alive from October to May the larval

mussels were carried through the metamorphosis.

The species was still unknown, as it did not cor-

respond with any of the collection of glochidia

available and which was supposed to be complete

for the region. Study of the ranges of all re-

ported forms revealed one rare species, Hemilas-

tena ambigua Say, which might be the adult de-

sired. Gravid mussels containing glochidia were

found after considerable search late in September

and a comparison with the glochidia in question

removed all doubt that they were of the same

species. The mussel has the unusual habit of liv-

ing under flat stones of the flag-stone type. As
Necturus is known to frequently seek such shelter,

the manner of infection is explained.

Anodonta imhecillis has been reported by Sterki

as normally hermaphroditic and by Howard as

non-parasitic. The embryos have been observed

within the egg-membrane up to the attainment of

the juvenile stage. They were found to escape

from the parental marsupium in late spring and

their development followed to a growth of shell

many times that of the original glochidium. Ob-

servations of the degree of development at various
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seasons show a lack of agreement with conditions

to be seen in most bradytictie or long period

breeders. The following counts illustrate this:
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animals from their enemies, a series of about 140

experiments, covering a period of six years, has

been carried out with various species of caged,

and in a few cases with wild birds, to which were

fed several kinds of small mammals and insects.

The latter were placed upon different backgrounds,

with some of which they formed strong contrasts,

while others they closely resembled. The birds

were then allowed to choose between that prey

which resembled, and that which contrasted with

its background.

The experiments may be divided into two classes

—those in which the birds usually approached

their prey swiftly from a short distance, and those

in which they approached it slowly, and seized it

only after careful inspection. In the former class

over 90 per cent, of the combinations chosen were

contrasting, while in the latter, the contrasting

combinations were chosen but little oftener than

the non-contrasting ones.

The experiments indicate that the color of a

motionless animal has a decided survival value when

it is attacked by birds which approach it swiftly

from a distance of even a few feet.

Immunity of Fowls to Cysticerci of Certain Ces-

todes: J. E. Ackert

Eegeneration of Head Parts in Earthworms After

Eemoval of the Anterior Portion of the Diges-

tive Tube: H. R. Hunt. (Introduced by Her-

bert W. Eand.)

The object of these experiments was to deter-

mine whether the brain and commissures could be

regenerated and the stomodeum formed in regen-

erating earthworms in the absence of the anterior

end of the digestive tube. The first three anterior

segments of the worms were removed and the di-

gestive tube carefully removed from the first five

or six segments posterior to the point where the

head was cut off. One hundred and seventy-

seven individuals of Eisenia fcetida and thirty-

two individuals of Helodrila-s calliginosus were

used. Seventy-eight worms survived. In six

specimens head parts regenerated when the an-

terior end of the digestive tube was three to five

segment lengths from the anterior end of the worm.

The six worms fall into three classes: in the first

class a stomodeum was formed; in the second

class a brain fundament and commissures were re-

generated; in the third class a brain fundament

and commissures regenerated and a stomodeum

was formed.

I am indebted to Professor H. W. Eand, of Har-

vard University, for many helpful suggestions.

An Interesting Snail from Minnesota and a Prob-
lem in Geographical Distribution: E. W. H.
WOLCOTT.

Exhibits

During the meeting the following exhibits were
made in one of the rooms of the Zoological Lab-
oratory of the University of Pennsylvania:

Exhibits and Demonstrations

Franklin D. Barker: The Absence of Male
Eeproductive Organs in Trematodes.

J. W. Mavor: The Larval and Post-larval De-
velopment of the Coral, Agaricia Fragilis, Dana.

Chester H. Heuser: Drawings and Models of

the Stomachs of Embryo Cat, Albino Eat, Pig
and Sheep.

E. J. Werber: Demonstrations of Some Sectioned

and Unsectioned Material of Monstrous Embryos
of Pundulus.

Harold S. Colton: Methods Used in Producing

Changes "Within Pure Lines of the Pond Snail,

Lymncea. (Eoom 104, Zoological Laboratory.)

T. H. Morgan, A. H. Sturtevant, C. B. Bridges

and H. Muller: Demonstration of the Pour Hered-

itary Groups and the Eour Pairs of Chromosomes

of Drosophila.

S. O. Mast: Autochromes from Life Showing
Adaptation in Color in Plounders.

Caswell Gbave,

Secretary-treasurer, American Society

of Zoologists

SOCIETIES AND ACADEMIES
THE AMERICAN MATHEMATICAL SOCIETY

The one hundred and seventy-fifth regular

meeting of the society was held at Columbia Uni-

versity on Saturday, February 27, 1915, with an

attendance of 39 members at the two sessions.

President E. W. Brown occupied the chair, being

relieved by Vice-president Oswald Veblen at the

afternoon session. The following persons were

elected to membership : Professor J, V. Balch,

Bethany College; Professor E. J. Berg, Union

College; Mr. Millar Brainard, Chicago, 111.; Mr.

L. C. Cox, Purdue University; Mr. C. H. Forsyth,

University of Michigan; Dr. H. C. Grossard, Uni-

versity of Oklahoma; Mr. M. 8. Knebelman, Le-

high University; Dr. W. V. Lovitt, Purdue Uni-

versity; Dr. L. C. Mathewson, Dartmouth College;

Mr. A. L. Miller, University of Michigan; Dr.

Bessie I. Miller, Johns Hopkins University; Mr.

I. E. Pounder, University of Toronto; Mr. L. L.

Steimley, Indiana University; Mr. Chid-Cheow
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Yen, Tangshan Engineering College. Three ap-

plications for membership were received.

The following papers were read at this meet-

ing:

M. Fr^ehet :
" Sur les fonetionnelles bilinfiaires. '

'

A. S. Hathaway :
'

' Gamma coefficients. '

'

P. H. Linehan :
'

' Equilong invariants of ir-

regular and regular analytic curves."

B. H. Camp :
'

' Multiple integrals over infinite

fields.
'

'

A. E. Schweitzer :

'
' On the methods of mathe-

matical discovery. '

'

P. K. Kider: "An extension of Bliss's form of

the problem of the calculus of variations, with

applications to the generalization of angle. '

'

E. B. Wilson: "The Ziwet-Field note on plane

kinematics. '

'

O. E. Glenn: "Ternary transveetant systems."

E. J. Miles :
'

' Note on the application of the

calculus of variations to a problem in mechan-

ics.
'

'

A. B. Frizell: "The permutations of the nat-

ural numbers can not be well ordered."

0. H. Forsyth: "Osculatory interpolation for-

mulas. '

'

J. F. Bitt: "A function of a real variable with

any desired derivatives at a point. '

'

J. F. Eitt: "On Babbage's functional equa-

tion. '

'

The next meetings of the society will be in

Chicago, April 2-3, and New York, April 24.

The summer meeting will be held at the Univer-

sity of California and Stanford University, Au-

gust 3-5. F. N. Cole,

Secretary

THE BIOLOGICAL SOCIETY OF 'WASHINGTON

The 533d meeting of the Biological Society of

Washington was held in the Assembly Hall of the

Cosmos Club, Saturday, January 9, 1915. It was

called to order by President Bartsch at S p.m.

About 40 members were present.

The minutes of the 531st meeting were read

and approved.

Waldo Schmitt, of the U. S. National Museum,

was elected to active membership.

Under the heading Brief Notes and Exhibition

of Specimens, Dr. L. 0. Howard made remarks on

the meetings held at Philadelphia during convo-

cation week and Dr. Pilsbry discussed certain as-

pects of the Hawaiian land-shell problem. The

latter said early collecting was done in the val-

leys, but recent work showed chief home of spe-

cies to be on ridges. Distribution of forms oc-

curred in groups and there were many instances

of Mendelian inheritance between different forms
carried out on large natural scale.

The first paper on the regular program was by
Wm. Palmer: "An Unknown Fossil." Mr.
Palmer exhibited the specimen from the Calvert

Cliffs of Chesapeake Bay and hoped members
would express views as to its nature. His own
view was that it might represent the lower jaw of

an unknown turtle. From the same locality other

fossils were shown that had previously proved very

difficult to identify. Mr. Palmer's communica-

tion was discussed by Professor Hay.

The second paper was by Professor Hay: "An
Albino Terrapin. '

' The unique specimen was ex-

hibited; it was hatched near Beaufort, N. C. ; an

attempt was made to raise it, but it lived only a

few months. Professor Hay took occasion to show

excellent lantern slides of certain interesting

crustaceans, especially of Limnoria Ugnorum,

wood-boring Isopod, and of Xylotria, a wood-bor-

ing mollusk. Professor Hay's communication

was discussed by Messrs. Bartsch, Wilcox, Palmer,

Smith, Hopkins and by Miss Eathbun.

The last communication was by M. W. Lyon;

Jr. :
'

' Notes on the Physiology of Bats. '
' The

speaker stated little was known of exact physiology

of bats, but discussed subject from broad stand-

point of their physiology of locomotion, of food,

adaptation and of special senses. Need of care-

ful experiments on use of, and modern histological

work on structure of nose leaves was pointed out.

Paper was discussed by Messrs. Howard, Bishop,

Hunter, Palmer and Stiles; Mr. Bishop giving an

account of a bat roost near San Antonio, Texas,

erected with the idea that bats would consume'

large numbers of malarial mosquitoes, Mr. Hunter

stating that an examination of stomach contents

of bats showed food of Nytinomus mexicanus con-

sisted of 95 per cent, moths, the rest being cara-

bid beetles, hymenopterous insects and a few crane

flies, the only Diptera found, no mosquitoes being

observed.

On Tuesday, January 19, 1915, at 8:30 p.m.,

the Biological Society held a joint meeting with

the Washington Academy of Sciences in the audi-

torium of the National Museum. Dr. Johan Hjort,

Director of Fisheries of Norway, delivered an il-

lustrated lecture on "Migrations and Fluctua-

tions of the Marine Animals of Western Europe. '

'

About 200 persons were present.
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The 534th meeting of the society was held in the

Assembly Hall of the Cosmos Club, Saturday, Jan-

uary 23, 1915, with President Bartseh in the chair

and 75 persons present.

Mr. E. A. Ward was elected to active member-
ship.

Under heading Brief Notes, etc.. Dr. Johan
Hjort, Director of Fisheries of Norway, called at-

tention to the large numbers of herring caught in

Norwegian waters during the last few years, most
of them belonging to what he termed the "1904
Class." Dr. Hjort attributed the great success of

the '
' 1904 Class '

' to the known lateness of season

when it had been spawned and when the plankton

was abundant. Early in spring the sea is practi-

cally barren of plankton and fish hatching at that

time have little food.

The regular program was an illustrated paper

by Mrs. Agnes Chase on "Developing Instincts of

a Young Squirrel. '
' Mrs. Chase had made careful

observations and notes on the bringing up of a

young gray squirrel during the past spring and

summer. The animal was very young when first

acquired by the speaker, needing to be fed on milk

with a medicine dropper. Mrs. Chase described its

growth, acquisition of squirrel-like habits and in-

stincts. It was not brought up as a pet, but was
given every freedom to develop its natural traits.

At maturity it met with wild members of its own
species, at first returned home, but finally remained

away. Mrs. Chase had a few records of the squirrel

after it had left; at one time it was seen in com-

pany with seven wild squirrels in a strawberry

patch where it had once learned to feed. Wild

squirrels had not been seen in this patch before

and the speaker concluded they had been taught to

eat strawberries and shown the place by her

former pet.

The rest of the evening was given over to an ex-

hibition of lantern slides on biological subjects.

W. W. Cooke showed views of bird life; Dr. Smith,

of Japanese silk industry; Wm. Palmer, of seals

and birds of Pribilof Islands ; Dr. Bartseh, of lo-

cal birds. M. W. Lyon, Jr.,

Recording Secretary

THE NEW ORLEANS ACADEMY OF SCIENCES

The regular monthly meeting of the New Or-

leans Academy of Sciences was held at Tulane

University on Tuesday, January 19. In the ab-

sence of the President, Dr. Irving Hardesty pre-

sided. Twx) papers were presented at the meeting,

the first by Dr. W. O. Scroggs, of the history de-

partment of Louisiana State University, on '
' The

Mosquito Kingdom and Henry L. Kinney." Ac-

cording to Dr. Scroggs

:

Early in the nineteenth century agents of Great
Britain on the Mosquito coast, in eastern Nica-
ragua, persuaded the native chiefs in this region
to recognize one of their number as king, and this

half-breed sovereign was persuaded in turn to place
his realms under the protection of the British
Crown. In the United States it was feared that
the British claims thus set up would prove an ob-
stacle to the construction of the interoceanic canal.

The Mosquito king meanwhile had made vast
grants of his land to enterprising traders along
the coast, and these concessions were bought up
by an American adventurer, Henry L. Kinney, who
undertook in 1855 to colonize the Mosquito coast

with Americans and counteract British influences.

Kinney's plans were laid on an elaborate scale,

but he encountered such opposition from a syndi-

cate of American capitalists at home and from a
rival adventurer in Nicaragua, William Walker,
that the enterprise failed, and he was financially

ruined.

The second paper was by Dr. Gustav Mann, pro-

fessor of physiology, Tulane University: "Wh.it

part does water play in our economy?"

Dr. Mann discussed water metabolism. After a

general survey of the total quantity of water in

individuals of different ages and of that for in-

dividual tissues the absorption of water by the

intestines, its storage especially in the muscles and
its formation inside the body as a result of oxida-

tion of fats, sugars and proteins was gone into.

Then the advantages of the circulation of water
witliin the body, the elimination by the salivary

glands, the stomach and the intestines and re-ab-

sorption of water along with dissolved food sub-

stances was pointed out. The work done by Hawk
along with Mattill and Hattrem was criticized.

There can not be any doubt that an absorption of

4 to 5 liters of water per day greatly helps the di-

gestion of carbohydrates, fats and proteins. It is

necessary, however, to constantly bear in mind the

amount of salt which is taken with the food. The
effect which an excess of salt produces is to render

the globulins of the body more soluble while large

quantities of water produce the opposite effect.

The great advantage of giving nutritive solutions

hypodermically and thereby insuring a slow ab-

sorption of food radicals in contradistinction to

giving salt solutions intravenously for purposes of

raising blood pressure was exnlained. When talk-

ing about the elimination of water by the skin,

lungs and kidney, the advantage of breathing

through the nose and thus keeping the air passages

moist to allow foreign material to be caught in the

nasal passages was emphasized.

Both papers were the subject of considerable

discussion. At the conclusion of the papers. Dr.

Mann made an exhibit of brain and thalamus dis-

sections made permanent by infiltration with solid

paraffin.

R. S. Cocks,

Secretary
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MYCOLOGY IN BELATION TO PBYTOPA-
THOLOGYi

In preparing a presidential address one

has always to meet and answer the same

old question that has confronted presi-

dents and retiring presidents of societies

ever since pi'esidents and presidential ad-

dresses were invented, i. e., Should the

effort be primarily to entertain and amuse,

or to instruct? I fear that any effort of

mine to entertain would be a grievous fail-

ure, while an effort to instruct may be but

little more successful. Since of two evils

we are advised to choose the lesser, I have

decided to attempt something more in the

line of instruction than entertainment.

Instruction is usually regarded, I believe,

as a more or less normal function of a.

specialist, and as modern social and eco-

nomic conditions have compelled specializa-

tion, we must accept the consequence.

The subject of plant pathology properly

includes all the phenomena connected with

abnormal forms and functions of plants.

These abnormal conditions may be grouped

in three classes, according to their origin:

First, those which are of non-parasitic

origin; second, those which are caused by

plant parasites; third, those which are

caused by animals. Excluding from pres-

ent consideration diseases directly due to

animals, we have left the two classes, non-

parasitic and parasitic. By far the greater

part of the trouble with which the phyto-

pathologist has to deal are caused by plant

parasites. In fact, the greater part of the

phytopathology of to-day might quite

properly be designated parasitology, and

1 Address of the retiring president of the Bo-

tanical Society of Washington, March 2, 1915.
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parasitology is of course only a branch of

mycology.

Plant pathology is a subject of very

recent development and can scarcely be

said to have existed before the middle of

the last century. During the period from

1830 to 1850 attention began to be given

to this subject. Unger, Wiegmann, Meyen,

Raspail and Regel wrote on the diseases of

plants. These authors took up the subject

from the standpoint of general botany and

human pathology rather than mycology.

Some very curious ideas prevailed ; e. g., it

was believed that fungi such as rusts were

produced by the puncture of insects (Ras-

pail, 1846). Unger 's idea was that certain

fungi were outgrowths or modifications of

the tissues of the diseased plant. These

and earlier works contained various more

or less academic discussions of various dis-

eases, based largely upon erroneous ideas

of the structure and nature of the parasite

as well as the host. As an illustration of

how persistent medieval ideas and concep-

tions are I may cite a recent instance. A
correspondent, in explaining the cause of a

strawberry disease, states that it is due to

"elemental debasement." This reminds

one of the "original sin" of the old the-

ology, to which it may perhaps be closely

akin.

Under the influence of the important

contributions to the knowledge of the cellu-

lar structure and tissues of plants, which

were made during this period, together

with the work of contemporary mycolo-

gists, the foundation was laid for a more

rational and correct interpretation of plant

diseases and parasites.

Since the great majority of plant diseases

are caused by fungi, it is quite proper that

mycology should be considered the chief

cornerstone of this branch of science and

should be thoroughly understood by the

plant pathologist.

In order to get a proper conception of

any subject and to understand and appre-

ciate its present condition and needs, a

knowledge of its past history and develop-

ment is necessary. It is quite appropriate

that Florence, the chief seat of learning

and the leader in literature, religion, art

and science during the Renaissance and be-

ginning of the modern era, with the illus-

trious names of Dante, Savonarola, Raphael

and Michael Angelo should have pro-

duced the great botanist, Micheli, who may
be justly considered the father of mycology.

His great work, "Nova Plantarum Gen-

era," published in 1729, was devoted

largely to the description and illustration

of fungi. This work remained unsurpassed

for fifty years and is still recognized as a

classic on this subject. Micheli 's collec-

tions of fungi are still preserved in Flor-

ence beside those of Cesalpini. Some of his

specimens compare favorably with those of

much more recent mycologists.

Following Micheli some twenty-five years

later came Battara, also an Italian. Dur-

ing the latter half of the eighteenth cen-

tury Tode, Hoffman, Batsch, Bulliard and

Persoon made important contributions to

descriptive mycology. In the early part of

the nineteenth century the most distin-

guished students of the subject were Per-

soon, Greville, Wallroth, Link, Sowerby,

Fries and Corda in Europe, while in

America the illustrious Schweinitz laid the

foundations of American mycology and

took rank among the first mycologists of

the world. Following him in this country

came Curtis, Ravenel, Peek, Ellis, Farlow

and Burrill. Most of the work of the early

writers was systematic, and may appear to

some of us to be very crude and unsatis-

factory, but when we consider the condi-

tions under which they labored and the

tools and technique available, it will be

found that their work is of as high quality
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as could be expected; and is perhaps no

more imperfect than ours will appear to

mycologists aad pathologists a century

hence.

Beginning about 1850, there was a great

change and improvement in methods and

aims in mycological work. The two most

conspicuous men of this period were De

Bary and Tulasne, who understood a care-

ful comparative study of all that was known

of the morphology and physiology of fungi,

as well as original investigations of the life

histories of the organisms. At the same

time Berkeley in England, while devoting

his time chiefly to descriptive work, gave

much attention to the pathological aspects

of the subject and published a very im-

portant series of papers in the Gardener's

Chronicle (1854) on "Vegetable Pathol-

ogy." In this connection, M. C. Cooke,

who has recently passed away, should be

mentioned. In America Farlow, Bessey

and Burrill first introduced laboratory

methods of studying fungi, taking up the

work along the lines indicated by De Bary

and Tulasne.

NOMENCLATURE

In considering the various phases of my-

cology in their relation to plant pathology,

the subject of nomenclature deserves men-

tion. The plant pathologist as well as the

mycologist must use plant names. It is

therefore important that this matter should

be given careful consideration, in order to

devise means of securing as nearly as pos-

sible uniformity and stability of usage.

Unfortunately at present there is no gener-

ally accepted method of accomplishing

these ends. It is therefore desirable that

pathologists take an active interest in this

subject and assist in determining what the

fundamental requirements are to secure

uniformity and stability and exercise their

influence to secure the general adoption of

such regulations. One of the subjects of

most fundamental importance in this con-

nection is that of types. It does not seem

possible to secure any great degree of uni-

formity in the use of names until generic

and specific names are fixed to definite

types. Teachers of mycology and pathol-

ogists should consider these matters in a

scientific spirit and without reference to

personal preference or professional afSlia-

tions.

Closely related to this subject is that of

terminology in general. There is at pres-

ent a decided lack of accuracy and uni-

formity in the use of the various technical

terms used in mycology and pathology.

With the exception of the rusts, the de-

scriptive terms used have not been ac-

curately defined and coordinated in accord-

ance with our present knowledge ; e. g., the

term conidium is variously applied to spores

produced either on external sporophores or

within pycnidia. There is also lack of gen-

eral agreement and uniformity in regard to

the names applied to the various conidial

and pycnidial forms of the Ascomycetes.

We have such terms as stylospore, sperma-

tium, micro- and macro-pycnospore, micro-

and macro-conidium variously applied by

different writers.

Of great importance also to the patholo-

gist is the standardizing of methods and

technique as far as possible. Though abso-

lute standards in these matters can not

well be attained, effort should be made to

approximate definite standards as closely

as possible.

TAXONOMY
Mycology formerly consisted chiefly of

the identification of old species and the

describing of so-called new species. This

of course was natural and necessary, as

there was a vast unknown group of organ-

isms most of which had not been named or

described. Unfortunately, the overwhelm-
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ing number of the species and the few
workers made it impossible for them to

devote the time and study to the organisms

necessary for satisfactory segregation and
description. Species were usually based

upon supposed host relations, slight morpho-
logical differences or geographical distri-

bution. More recent and thorough studies

have shown that these can not be generally

depended upon. While one species of a

genus may have very definite host relations,

the next one may be very indefinite in this

respect. In the same way morphological

characters which are reliable in one genus

or species may be very variable and unre-

liable in another. The same may be said

of geographical distribution. Some species

are apparently more or less cosmopolitan,

while others are confined to rather limited

geographical areas. These facts can only

be determined by the most thorough mono-

graphic study of each genus or group. Our
studies of Endothia have brought out these

points with great clearness and emphasis.

For instance, one of our American species,

E. gyrosa, extends from the Atlantic coast

to the Pacific, and from Connecticut and
Michigan to Florida and Texas, whereas

its near relative, E. radicalis, is restricted

to the Appalachian region in America.

Such facts are of exceeding importance to

the pathologist in determining the nature

and possibilities of a parasite.

LIFE HISTORIES

Of still greater importance to pathology,

however, is a knowledge of the life his-

tories of parasites. This subject is not

only of exceeding importance to pathology,

but also to phylogeny and taxonomy in

general, and has important bearings on all

other branches of mycology. The work of

Tulasne and De Bary and their contempo-

raries was the first important contribution

to this subject. Following the discovery

of the pleomorphy of the Ascomycetes there

was a tendency on the part of some mycol-

ogists to connect up all the various known
forms of the so-called Fungi Imperfecti

upon the basis of association, similarity or

other more or less uncertain evidence. One
of the most striking cases of this is fur-

nished by Fuckel in his "Symbols Myco-

logies," 1869, where supposed pycnidial

or conidial forms are given for the ma-
jority of the Ascomycetes listed. In some

cases the author was probably correct, but

none can be accepted without being veri-

fied by cultural studies or other reliable

methods. The work of Tulasne, while much
more reliable and satisfactory, was based

primarily upon the intimate association

or union in the same stroma of the differ-

ent forms of fructification. Much of his

work has already been verified by later in-

vestigators. Brefeld in his great work on

the life histories of the fungi made an ex-

ceedingly important contribution to this

subject. Unfortunately, many of the coni-

dial and pycnidial forms which he obtained

in culture from ascospores can not be iden-

tified and connected with certainty with

forms already described.

It has already been thoroughly demon-

strated that some of the Pyrenomyeetes

have from one to three metagenetic spore

forms besides ascospores; e. g., Sphcerella,

Glomerella, Guignardia, Plowrightia, etc.

It is also well known that some of the

stages of a fungus may be parasitic and

others apparently saprophytic; e. g., many
Pyrenomyeetes mature their perithecia

upon dead vegetable matter, while their

pycnidial or conidial forms may be actively

parasitic. This has led to the classification

of most of the Pyrenomyeetes, whose life

histories are not known, as saprophytes.

It is clear, therefore, that to even be able

to classify an organism satisfactorily as a
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parasite or saprophyte its life history must

be known.

Here is a vast field for investigation

which offers great opportunities for mak-

ing valuable contributions to knowledge.

Thousands of pleomorphic species whose life

histories are unknown await the patient

and properly equipped investigator. Pres-

ent culture methods must be improved and

new methods probably devised in order to

induce many of these fungi to pass through

their complete life cycles. It is in this

field that we may expect very important

discoveries in regard to the factors which

determine the production of any particular

spore form in the life cycle of a fungus.

Of such factors we have very little definite

knowledge at present.

PARASITISM

The exact nature of parasitism, its origin

and modifications, is naturally of the ut-

most significance to pathology. This prob-

lem can perhaps be attacked with the great-

est promise of successful solution in those

cases which appear to be near the border

line between saprophytic and the parasitic

species. If we admit that evolutionary

processes are still active, there seems no

reason to doubt that parasites are at pres-

ent in process of evolution. Whether this

evolution is brought about by mutation or

by a gradual accumulation of slight varia-

tions or by some other process or complex

of processes not yet discovered, it would

seem possible to get further light on this

subject by a thorough investigation and

comparison of some of the active parasitic

Ascomycetes and their near relatives which

seem to be saprophytic or only very weakly

parasitic. A striking example of this con-

dition of affairs is presented by the genus

Endothia already referred to. EndotMa
parasitica is a most virulent parasite,

whereas its near relative, E. radicalis,

which occurs on the same host, shows little

or no parasitic tendencies, while some of

the other species show slight indications of

parasitism.

ECOLOGY

In this connection it may be well to call

attention to the great possibilities in the

study of the ecology of the fungi. At

present, unfortunately, there is little ex-

act knowledge of the distribution and en-

vironmental relations of fungi. The exact

limits of , distribution of but very few

species is known, and in fact the exact

identity of many species is stiU doubtful.

The question of their host relations is alsa

not well understood except in the case of

the rusts, smuts and powdery mildews.

Our studies of EndotMa appear to indicate

that, in this group at least, the species have

very definite geographical ranges which

are not determined by their host relations,

but apparently are very intimately asso-

ciated with climatic and other environ-

mental conditions, as well as competition

with other fungi. All these things are of

vital interest to the pathologist, especially

in connection with the possibilities in the

way of the spread of any particular para-

site, or in determining the probable be-

havior of any foreign species which might

be introduced. To know what fungi exist

in any region and what their natural dis-

tribution and host relations are, is of the

utmost importance in devising ways and
means to prevent their introduction into

other countries. In this connection I may
quote from Winthrop Sargent in the Final

Report of the Pennsylvania Chestnut Tree

Blight Commission, 1914, page 12, as he

presents the case in a very plain and force-

ful manner:

In. eonelusion, it seems necessary to call sharp

attention to the real lesson to be learned froiQ the

chestnut blight epidemic—viz. : the necessity of

more scientific research upon problems of this
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character; to be undertaken early enough to be of

some value in comprehending, if not controlling

the situation. We have seen that the blight might

have been kept out of the country in the first

place by inspection, or, once in, that it might have

been destroyed, or at least checked, before it had

gotten widely distributed. But instead it was

permitted to enter, and to spread for many years

without scientific notice, and for several more

years without any organized attempt to control it,

or even to study it seriously. Are we doing any

better now with reference to the future?

While perhaps not having the same

direct bearing upon pathological problems,

stiU. it may be worth pointing out that

fungi appear to offer one of the simplest

and easiest points of attack on the gen-

eral problems of evolution, such as muta-

tion, variation, and inheritance; in fact,

the various problems of genetics. Here

we have organisms comparatively simple in

structure, either asexual or at least not

complicated by possible hybridization and

capable of rapid reproduction and cultiva-

tion under controlled conditions.

Coming finally to questions of preven-

tion and control of diseases caused by para-

sites, it is only stating a truism to say that

whatever success may be attained in this

direction must depend chiefly upon the

completeness of our knowledge of the para-

site in all its aspects and relations.

Finally, mycologists, pathologists and all

real scientists are searchers after truth.

This implies not only large opportunities,

but also obligations. "Noblesse oblige" is

particularly applicable to the scientist. In

these days of storm and stress it is, if pos-

sible, more important than ever that we

should live up to the highest ideals of truth,

and make individual and united effort to

establish the universal reign of justice,

peace, and brotherly love among mankind.

An excellent example of what the scien-

tist should strive to be in all his human re-

lations has been given us by Professor

Charles B. Bessey, the distinguished botan-

ist and beloved teacher, whom death has

so lately taken from us. He not only

sought truth and taught truth, but lived it,

making the world not only wiser and richer,

but better. May we all leave as noble a

record when called to lay life's burdens

down.

C. L. Shear

EDWAUD WESTON'S INVENTIONS

The pioneer work of Dr. Edward Wes-
ton is not easy to describe in a few words.

His restless inventive activity has been

spread over so many subjects, has inter-

twined so many interlocking problems, that

in order to understand its full value, it

would be necessary to enter into the inti-

mate study of the various obstacles which op-

posed themselves to the development of sev-

eral leading industries which he helped to

create: the electro-deposition of metals, the

electrolytic refining of copper, the con-

struction of electric generators and motors,

the electric illumination by are- and by in-

candescent-light, and the manufacture of

electrical measuring instruments. An im-

pressive list of subjects, but in every one

of these branches of industry, Weston was

a leader, and it was only after he had

shown the way in an unmistakable manner,

that the art was able to make further prog-

ress and develop to its present-day magni-

tude.

But why was Weston able to overcome

difficulties which seemed almost unsur-

mountable to his predecessors and cowork-

ers in the art?

The answer is simple : He introduced in

most of his physical problems a chemical

point of view—a chemical point of view of

his own; a point of view which was not

satisfied with general statements, but which

went to the bottom of things. He did not
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get his chemistry wholesale as it is dis-

pensed in some of our hot-bed-method edu-

cational institutions. He had to get at his

facts piecemeal, one by one, adjust them,

ponder over them—collect his facts with

much effort and discrimination ; he did not

acquire his knowledge merely to pass ex-

aminations, but to use it for accumulating

further knowledge.

It seems rather fortunate for him that

one of the first employments he got in New
Tork was with a chemical concern which

made photographic chemicals. This was

the time of the wet-plate, when photograph-

ers made their own collodion, their own

silver bath, their own paper. Whoever

went through those delicate operations

knew the difficulties, the uncertainties

which were caused by small variations in

the composition of chemicals or in the way

of using them. Photochemistry is excellent

experience for any young chemist who is

disposed to generalize too much all chem-

ical reactions by mere chemical equations.

"Whoever has to deal with those delicate

chemical phenomena, which occur in the

photographic image, knows that many un-

foreseen facts can not easily be accounted

for by our self-satisfying but often super-

ficial generalizations of the text-books.

"Weston's tendency to observe small de-

tails in chemical or physical phenomena led

him to improve the art of nickel-plating

and electrolytic deposition of metals to a

point where it entered a new era. "When

he undertook the study of the difficulties

in this art, he took nothing for granted, but

by close observation he succeeded in de-

vising methods not only of improving the

physical texture of the deposit, but for in-

creasing enormously the speed and regu-

larity with which the operations could be

carried out; all these improvements are

now embodied in the art of electro-typing,

nickel-, gold- and silver-plating.

At this time, attempts had already been

made for the commercial refining of copper

by means of the electric current. But this

subject was then in its first clumsy period,

far removed from the importance it has at-

tained now amongst modem American in-

dustries. Here again, "Weston brought

order and method, where chaos reigned.

His careful laboratory observations, har-

nessed by his keen reasoning intellect, es-

tablished the true principles on which eco-

nomic, industrial, electrolytie-copper-refin-

ing could be carried out. Professor James

Douglass^ referred to this fact in a recent

address

:

I suppose I may claim the merit of making in

this country the first electrolytic copper by the ton,

but the merit is really due him (Weston) who in

this and innumerable other instances, has concealed

his interested work for his favorite science and

pursuits under a thick veil of modesty and gener-

osity.

The whole problem of electrolytic refin-

ing, when "Weston took it up, was hampered

by many wrong conceptions. One of them

was that a given horsepower could only de-

posit amaximum weight of copper regardless

of cathode- or anode-surface. This fallacious

opinion was considered almost an axiom

until "Weston showed clearly the way of in-

creasing the amount of copper deposited

per electrical horsepower, by increasing the

number and size of vats and their elec-

trodes, connecting his vats in a combina-

tion of series and multiple, the only limit

to this arrangement being the added inter-

est of capital and depreciation on the in-

creased cost of more vats and anodes, in re-

lation to the cost of horsepower for driving

the dynamos.

The electro-deposition of metals forced

"Weston into the study of the construction

of dynamos. Until then, the electric cur-

1 Commencement address, Colorado School of

Mines, MetaUurgieal and Chemical Engineering,

Vol. XI., No. 7, July, 1913, page 377.
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rent used for nickel-, silver- and gold-

plating, as well as for electro-typing, was

obtained from chemical batteries. "Weston

says that it was almost a hopeless task to

wean electroplaters from these cells to

which they had become tied by long experi-

ence and on the more or less skillful use of

which they based many of the secrets of

their trade.

If the dynamo as a cheap and reliable

source of electric current was advantage-

ous for nickel-plating, it became an abso-

lutely indispensable factor for electrolytic

copper refining. At that time, the dynamo

was still at its very beginning—some sort

of an electrical curiosity. It had been in-

vented many years before by a Norwegian,

Soren Hyjorth, who filed his first British

patent as far back as 1855. Similar ma-

chines had been built both in Europe and

America, but little or no improvement was

made until "Weston, in his own thorough

way, undertook the careful study of the

various factors relating to dynamo effi-

ciency.

In 1876, "Weston filed his first United

States patent on rational dynamo construc-

tion, which was soon followed by many
others, and before long he had inaugu-

rated such profound ameliorations in the

design of djmamos that he increased their

efficiency in the most astonishing manner.

Heretofore, the dynamos which had been

constructed showed an efficiency not reach-

ing over fifteen to forty per cent., gross

electrical efficiency, but the new dynamos
constructed after "Weston's principles in-

creased this to the unexpected efficiency of

ninety-five per cent., and a commercial effi-

ciency of eighty-five to ninety per cent.

He thus marked an epoch in physical sci-

ence by constructing the first industrial

machine which was able to change one form

of energy, motion, into another, electricity,

with a hitherto unparalleled small loss. As

the improvements in dynamos depend al-

most exclusively on physical considerations,

and have little relation with the field of

chemistry, I shall dispense with going

further into this matter. But I should be

permitted to point out that the first prac-

tical application of electrical power trans-

mission for factory purposes in this coun-

try, was first utilized in Weston's factory;

the success of this installation induced the

Clark Thread Works, also located in New-

ark, to adopt this method of power trans-

mission for some special work; a method

which now has become so universal. For

this purpose, Weston had to invent new
devices for starting, and for controlling, as

well as for preventing injuries to motors by

overload.

In Weston's factory also the electric arc

was used for the first time in the "United

States for general illumination.

In fact, from 1875 to 1886, Weston was

very energetically engaged with the devel-

opment of both systems of are- and incan-

descent-illumination by electricity. We
see him start the manufacture of are-light-

carbons according to methods invented by

him, and thus he became the founder of

another new industry in America. He con-

tinued this branch of manufacture until

1884, at which epoch this part of the busi-

ness was transferred to another company,

which has made a specialty of this class of

products, and has developed it into a very

important industry. Here again, Weston

introduced chemical methods and chemical

points of view. Amongst the many objec-

tions which the public had against the elec-

trical arc was the bluish color of its light.

Women especially complained that the blue-

violet light did not bring out their com-

plexion to the best advantage. Weston

first tried to use shorter arcs which gave a

whiter light, but this was only a partial

remedy. He soon found a more radical
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and more complete cure by the introduc-

tion of vapors of metals or metallic salts

or oxide in the arc itself, so as to modify at

wiU the color of the light, and thus he be-

came the inventor of the so-called
'

' flaming

arc." It is noteworthy that it took about

twenty years before electricians and il-

luminating engineers became so convinced

of the advantages of the flaming arc, that it

had to be "reinvented" during these late

years, and now it is considered the most

eifieient system of are-illumination.

In relation to this invention, it is inter-

esting to quote the following extract of the

specifications from his United States Pat-

ent 210,380, filed November 4, 1878

:

This rod or stick may be made of various mate-

rials, as, for example, of so-called "lime glass,"

or of compounds of infusible earths and metallic

salts, silicates, double silicates, mixtures of the

silicates with other salts of metals, fluorides,

double fluorides, mixtures of the double fluorides,

fusible oxides, or combinations of the fusible

oxides with the silicates—the requirements, so far

as the material is concerned, being that it shall be

capable of volatilization when placed on the outer

side of the electrode to which it is attached, and

that its vapor shall be of greater conductivity than

the vapor or particles of carbon disengaged from

the carbon electrodes. The foreign material added

to the carbon may be incorporated into the elec-

trode by being mixed with the carbon of which

the electrode is composed, or it may be introduced

into a tubular carbon; but I have found it best to

place it in a groove formed longitudinally in the

side of the electrode, as shown.

In his endeavors to make the electric in-

candescent lamp an economic possibility,

we see him introduce over and over again,

chemical methods and chemical considera-

tions. He first tried to utilize platinum

and iridium, and their alloys, which he

fused in a specially constructed electric

furnace, devised by him, antedating the

furnace described by Siemens. This is

probably the first electrical furnace, if you

will except the furnace which Hare used in

his laboratory in Philadelphia.

But these platinum metals showed serious

defects aside from their high cost, and by
that time, Weston had become so familiar

with the properties of good carbon that like

other inventors, he became convinced that

the ultimate success lay in that direction.

And now we see him join in that race of

rivalry among inventors who all engaged

their efforts in search of the real practical

incandescent lamp. Among this group of

men, the names of Edison here in the

United States and that of Swan in Eng-

land, have been best known. To go in the

details of this struggle for improvement is

entirely outside of the scope of this short

review.

Edison succeeded in making incandescent

lamp filaments by carbonizing selected

strips of bamboo. But even a carbon made
of this unusually compact and uniform

material was far from being sufficiently

regular and homogeneous. Indeed, all the

then known forms of carbon conductors had
the fatal defect of a structural lack of

homogeneity. On account of this, the re-

sistance varied at certain sections of the

filament, and at these very spots, the tem-

perature rose to such an extent that it

caused rapid destruction of the filament;

this is somewhat similar to the chain which

is just as strong as its weakest link.

These irregularities in the filament re-

duced enormously the term of service of

any incandescent lamp. "Weston tried to

solve this difficulty by means of his chem-

ical knowledge. He remembered that as a

boy, when he went to visit the gas works to

obtain some hard carbon for his Bunsen

cell, this carbon was collected from those

parts of the gas retort which had been the

hottest, and where the hydrocarbon gas had

undergone dissociation, leaving a dense de-

posit of coherent carbon.

In this chemical phenomena of dissocia-

tion at high temperature, he perceived a
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chemical means for "self-curing" any-

weak spots in the filament of his lamp.

The remedy was as ingenious as simple. In

preparing his filament, he passed the cur-

rent through it while the filament was

placed in an atmosphere of hydrocarbon

gas, so that in every spot where the tem-

perature rose highest on account of greater

resistance, brought about by the irregular

structure of the material, the hydrocarbon

gas was dissociated and carbon was depos-

ited automatically until the defect was

cured, with the result that the filament ac-

quired the same electric resistance over its

whole length. But this invention, however

brilliant, did not limit his efforts. He had
become imbued with the idea that the ideal

filament would be an absolutely structure-

less, homogeneous filament, with exactly

the same composition and the same section

throughout its whole length. He reasoned

that such a filament could not be obtained

from any natural products, neither from
paper nor bamboo, but that it had to be

produced artificially in the laboratory from

an absolutely uniform, structureless chem-

ical substance. After various unsuccessful

attempts, he finally secured this result by
applying his old knowledge of the days

when he used to make collodion. He pro-

duced a homogeneous, structureless trans-

parent film of nitrocellulose by evaporating

a solution of this material in suitable sol-

vents. As he could not carbonize this film

on account of the well-known explosive

properties of so-called "gun-cotton," he

obviated this difficulty by eliminating the

nitrate group of the molecule of cellulose-

nitrate by means of ammonium-sulphy-

drate. This gave him a flexible, transpar-

ent sheet, very similar in appearance to

gelatine; this material he called "Tami-

dine." Such films could be cut automat-

ically with utmost exactitude, producing

filaments of uniform section, which then

could be submitted to carbonization, before

fastening them to the inside of the glass

bulb of the incandescent lamp.

It is interesting to note here that the

modern Tungsten lamp, in all its perfec-

tion, made of ductile tungsten, is after all,

the fullest development of the principle

of an entirely structureless homogeneous

chemical filament. The Tungsten-filament

can stand much higher temperatures than

carbon and this property gives it higher

lighting efficiency, but the former tungsten

filaments of a few years ago, which had a

granular structure, had the same defect as

the earlier carbon lamps, namely, a non-

homogeneous texture and correspondent

short life.

While Weston was wrestling with all his

electrical problems, and more particiilarly

with the construction of dynamos and

motors, he was handicapped continuously

by the clumsy and time-consuming meth-

ods of electrical measurements which were

the best existing at that period. Up till

then, these methods had been found good

enough for physical laboratories, where the

lack of accuracy did not result disas-

trously in hitting the pocket of the manu-
facturer, or where time—abundant time for

observations and calculations—was always

available. But progress in the electrical in-

dustries lagged behind the delay aud un-

certainties caused by electrical measure-

ments. So Weston was compelled to invent

for his own use a set of practical electrical

measuring instruments. It was not long

before some of his friends wanted very

badly duplicates of his instruments; be-

fore he knew it, he was giving considerable

attention to the construction and further

development of these instruments. Just

about this time, the electric light and dy-

namo construction enterprise entered into

a new period, where they began to develop

in large unwieldy commercial organiza-
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tions, requiring public franchises and

which had to be backed by vast amounts of

new capital. In its boards of directors,

business men, or financial men and corpo-

ration lawyers, became paramount factors

and eclipsed in importance the technical or

scientific men, who, in earlier days, had al-

most exclusively contributed to the devel-

opment of the art.

Following his natural inclinations, "Wes-

ton soon abandoned his former business

connections in order to entrench himself in

a field where individuality, science and

technology were of almost unique impor-

tance, and which he could develop without

the necessity of incurring financial obliga-

tions beyond what he could master person-

ally. Thus he dropped his connections with

the electric light and dynamo enterprises,

and we see him now, heart and soul, in

another new industry which he created

—

the art of making accurate, trustworthy

and easy-to-use electrical measuring in-

struments. Did he foresee at that time that

this art would attain the magnitude to

which he has brought it to-day? Did he

dream that his early modest shop was to

develop into one of the most remarkably

equipped factories in the world; an insti-

tution which seems the embodiment of what

industrial enterprises may look like in fu-

ture days, when scientific and liberal-

minded management will have become the

rule instead of the exception?

In his factory in Newark, Weston seems

to have instilled some of his own reliability

and accuracy in the minds of the men and

women he employs.

In fact, has it occurred to you that even a

man with the widest knowledge and the

highest intelligence, who is not scrupu-

lously reliable and careful, who is not the

soul of honesty personified, could not make

honest and trustworthy measuring instru-

ments nor create reliable measuring meth-

ods?

What Stas did in chemistry for atomic

weights, Weston did for electrical meas-

uring ; he created radically new methods of

measurement, and introduced an accuracy

undreamt of heretofore. Do not forget that

his problems were not easy ones. When
the British government offered a prize of

$100,000 for the nearest perfect chronom-

eter, the problem of a reliable chronometer

involved considerably less difficulties and

fewer disturbing factors than any of those

encountered in devising and making elec-

trical measuring instruments. But here

again, even at the risk of monotonous re-

peating, I want to impress you with the

fact that the success of the methods of

Weston was found in almost every case in

the application of chemical means by which

he tried to solve his difficulties.

When he took up this subject, the scien-

tists, as far back as 1884, accepted implic-

itly the belief that the definition of a metal

and a non-metal resides in a physical dis-

tinction; that for metals the electrical re-

sistance increased with temperature, while

for non-metals, their resistance decreased

with temperature. This was another one of

those readily accepted axioms which no-

body dared to refute or contest because

they were repeated in respectable text-

books. And yet, this unfortunate behavior

of metals was the greatest drawback in the

construction of accurate measuring instru-

ments. Indeed, on account of the so-called

temperature coefficients, all measurements

had to be corrected by calculation to the

temperature at which the observation was

made. This seems easy enough, but it was

time-consuming and often it is more diffi-

cult to make rapid accurate observation of

the temperature of the instrument itself.

First of all, the thermometers are not accu-

rate, and have to be corrected periodically,

and furthermore, it is not an easy matter

to determine rapidly the temperature of a

coil or an instrument. Moreover, by the
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very passage of tlie electric current, fluctu-

ating changes in temperature are liable to

occur, which would make the observations

totally incorrect. All this led to hesitation

and slowness in measurements. Weston
wanted to correct this defect, but he was
told that the very laws of physics were

against his attempts. Before he was
through with his work, he had to correct

some of our conceptions of the laws of phys-

ics ; now let us see how he did it

:

Weston knew that the favorite metal for

resistances was so-called German-silver.

Strange to say, he was the first one to point

out to the Germans themselves that "Ger-
man-silver" is a word which covers a multi-

tude of sins, and that the composition of

German-silver varies considerably accord-

ing to its source of supply. The result was
that he soon proposed a standard-copper-

and-nickel-and-zinc-alloy containing about

30 per cent, of nickel, and which had a re-

sistance of almost twice that of ordinary

German-silver and a much lower tempera-

ture coefficient. Not satisfied with this, he

took up the systematic study of a large

number of alloys. The first batch which
he undertook to study amounted to more
than three hundred different alloys. Since

that time, he has considerably increased

this number, and is still busy at it. Every
one of these alloys he made himself in his

laboratory, starting from pure materials,

and controlling the whole operation from
the making of the alloy to the drawing of

wires of determined size. By long and re-

peated observations, on which many years

have been consumed, he was able to deter-

mine the electrical behavior of each one of

these alloys at different temperatures.

After awhile, he began to observe remark-

able properties in some manganese alloys

he compounded. He managed to produce

an alloy which had sixty-five times the re-

sistance of copper. But getting bolder and

bolder, he strove to obtain an aUoy which
had no temperature-coefficient whatever.

He not only succeeded in doing this, but

finally produced several alloys which had
a negative temperature-coefficient. In other

terms, their resistance, instead of increasing

with rise of temperature, decreased with

increasing temperature. He also showed
that the resistance of these alloys depended
not only on their composition, but on cer-

tain treatments which they undergo, for

instance, preliminary heating. And since

that day, the physicists have had to bury
their favorite definition of metals and non-

metals. The present generation can hardly

realize what this discovery meant at that

time. I could not better illustrate this than

by reminding you of the fact that in 1892,

at the meeting of the British Association

for the Advancement of Science, where it

was urged to found an institution similar

to the Deutsche Reichsanstalt, Lord Kelvin

said in his speech:

The graad suecesa of the Physikalishe-Eeiehs-

anstalt may be judged to some extent here by the

record put before us by Professor von Helmholtz.

Such a proved success may be followed by a coun-

try like England with very great profit indeed.

One thing Professor von Helmholtz did not men-

tion was the discovery by the Anstalt of a metal

whose temperature coefficient with respect to elec-

trical resistance is practically nil; that is to say, a

metal whose electrical resistance does not change

with temperature. This is just the thing we have

been waiting for for twenty or thirty years. It is

of the greatest importance in scientific experi-

ments, and also in connection with the measuring

instruments of practical electric lighting, to have

a metal whose electrical resistance does not vary

with temperature; and after what has been done,

what is now wanted is to find a metal of good qual-

ity and substance whose resistance shall diminish

as temperature is increased. We want something

to produce the opposite effect to that with which

we are familiar. The resistance of carbon dimin-

ishes as temperature increases; but its behavior is

not very constant. Until within the last year or

so nothing different was known of metals from

the fact that elevation of temperature had the ef-
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feet of increasing lesistance. The Physikalisohe-

Anstalt had not been in existence two years before

this valuable metal was discovered.

Then followed this colloquy

:

Pkopessor von Helmholtz. The discovery of a
metal whose resistance diminished with tempera-

ture was made by an American engineer.

Professor Ayrton". By an Englishman—Wes-
ton.

Lord Kelvin: That serves but to intensify the

position I wished to take, whether the discovery

was made by an Anglo-American, an American-
Englishman, or an Englishman in America. It is

not gratifying to national pride to know that these

discoveries were not made in this country.

The misinformation of Kelvin was due

to the fact that after the "Weston patents

had been published, his alloy was called

manganin in Germany, and a good deal of

publicity had been given to its properties

with scant reference to its real inventor,

an occurrence which, unfortunately, is not

infrequent not only among commercial

interests but in technical or scientific

circles as well.

No less important was the invention of

the Weston cell, which in 1908, by the

international commission for the establish-

ment of standards of electrical measure-

ments, has become the accepted universal

practical standard for electromotive force.

Here again, this physical standard was ob-

tained by chemical means.

Until Weston researches on standard
cells, the Clark cell had been the standby

of the electricians and electrochemists of

the world, as the standard of electromotive

force. It required the keen analysis of

a Weston to ascertain all the defects of this

cell and to indicate the cause of them.

Later, he drew from his careful chemical

observations, the means to construct a cell

which was free from the defects of its pre-

decessors—a cell that had no temperature-

coefficient and had no "lag."

He detected that the choice of a satu-

rated solution of sulphate of zinc in which

was suspended an excess of crystals of this

salt, was an unsuitable electrolyte and one
of the principal causes why the indications

of the Clark cell varied considerably with
the temperature. It is true that this could

be obviated by placing the cell in a bath
of constant temperature. But this involves

new difficulties due to the proper deter-

mination of the real temperature. Further-
more, there is always a "lag" in the indica-

tions due to the fact that at varying tem-

peratures it requires a certain time before

the solution of the salt has adjusted itself

to the coefficient of saturation for each
newly acquired temperature. By studying
the comparative behavior of various salts at

different temperatures, he came to the con-

clusion that cadmium-sulphate is more ap-

propriate and this was one of the several

important improvements he introduced in

the construction of a new standard of

electromotive force.

Dr. Weston assures me that he has suc-

ceeded in making his alloys to show only a

change of one millionth for a variation of

one degree centigrade. The metallic alloys

he discovered are used practically in nearly

all kinds of electrical measuring instru-

ments throughout the world. Weston in-

struments and Weston methods are now
found in aU properly equipped laboratories

and electrochemical establishments of the

world. On a recent trip to Japan, I saw
them in the University of Tokio, as well as

in the Japanese war museum, where their

battered remains attested that the Russians

used them on their captured battleships. I

have worked in several laboratories in

Europe equipped with instruments said to

be "just as good" as those of Weston, but

in most instances, they were imitations of

Weston instruments and it was significant

that they kept at least one Weston instru-

ment to be used to correct and compare
their national product.
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Like many inventors, Weston has been

engaged extensively in patent litigation.

To uphold some of his rights, he had to

spend on one set of patents nearly $400,000,

a large amount of money for anybody, but

as he told me, he begrudges less the money
it cost him than all his valuable time it

required—a greater loss to an inventor

thus distracted from his work. What is

worse, most of this litigation was so long-

winded that when finally he established his

rights, has patents had aged so much that

they had lost, in the meantime, most, if

not all, of their seventeen years' terms of

limited existence. And here I want to

point out something very significant. In

the early periods of his work, between 1873

and 1886, Weston took out over three

hundred patents. Since then, he has taken

considerably less, and of late, he has taken

out very few patents—after he became

wiser to the tricks of patent infringers.

Formerly, as soon as he published his dis-

coveries or his inventions, in his patent

specifications, he was so much troubled

with patent pirates that instead of being

able to attend to the development of his

inventions, he was occupied in patent liti-

gation. As an act of self-preservation, he

has had to adopt new tactics. He now
keeps his work secret as long as possible,

and in the meantime, spends his money for

tools and equipment for manufacturing his

inventions. In some instances, this prep-

aration takes several years. Then by the

time he sends any new type of instruments

into the world, and others start copying,

he has already in preparation so many
further improvements that pretty soon the

next instrument comes out which super-

sedes the prior edition. He had to utilize

these tactics since he found how imprac-

tical it was to rely on his patent rights for

protection. That inventors should have to

proceed in this way is certainly not a recom-

mendation for our patent system; it kills

the very purpose for which our funda-

mental patent law was created, namely, the

prompt publication of new and useful in-

ventions.

L. H. Baekeland

NOTE ON THE DEBITS OF FREELY FALL-
ING BODIES

In No. 975, Vol. XXXVIH., N.S. (Septem-

ber 5, 1913), of this journal, I gave a semi-

popular account of an investigation on " The
orbits of freely falling bodies " published in

Nos. 651, 652 of the Astronomical Journal,

August 4, 1913. Soon after the appearance of

these papers several correspondents challenged

the result I derived for the meridional devia-

tion of the falling body, all of them maintain-

ing that this deviation is toward the equator

instead of away from it, as I had concluded.

Being preoccupied with affairs somewhat re-

mote from the fields of mathematical physics,

I have not been able to give this apparent

discrepancy adequate attention, although its

origin was indicated in an informal communi-

cation to the Philosophical Society of Wash-
ington in April, 1914.

In the meantime, two noteworthy contribu-

tions to the already extensive literature of this

subject have been published by Professor F. E.

Moulton^ and by Professor Wm. H. Roever,^

respectively. These contributions are not only

important for originality of methods and for

painstaking attention, especially to mathe-

matical details, but they may seem to the

casual reader to have exhausted the subject by

demonstrating in the most approved mathe-

matical fashion of our day that the postulates

1 '
' The Deviations of Falling Bodies, '

' Annals

of Mathematics, Second Series, Vol. 15, No. 4, pp.

184-94, June, 1914. This investigation is specially

remarkable in that but one kind of latitude is

used. It is likewise remarkable in that no ex-

plicit statement is made as to which of the vari-

ous latitudes (astronomic, geocentric, geodetic or

reduced) is used.

2 "Deviations of Falling Bodies," Astronomical

Journal, Nos. 670-672, pp. 177-201, January 22,

1915.
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adopted and the results derived are at once

unique, " necessary " and " sufficient." Both

authors insist with much particularity that

the discrepancy between us is due to superior

methods of approximation followed by them

in integrating the fundamental equations of

motion, since we all agree on the forms of

these equations.

But the subject is not thus easily disposed of.

A sense of humor should lead us to inquire

whether the parties concerned have all solved

the same problem. The answer to such an

inquiry in this case is that while all have

ostensibly treated the same problem, two differ-

ent problems have actually been solved. We
have thus developed a fresh illustration of a

common danger in mathematical physics,

namely, that of fixing attention on mathe-

matical perfection before adequate regard has

been given to physical requirements.

It would be out of place in the columns of

this journal to enter into a review of the de-

tails of the investigations of Professor Moulton

and Professor Eoever. Such a review is, in

fact, neither desirable here nor essential in a

technical publication. The source of the dis-

crepancy referred to is so evident that it needs

only to he stated to be appreciated; and once

stated there is no ground for controversy in

this part of the subject. It appears desirable,

however, to refer in some detail to the general

considerations involved in deriving the orbits

of falling bodies as well as to those special

considerations which determine meridional

deviations. For this purpose it will be essen-

tial in a limited degree to use the abridged

language of analysis.

But before adducing these considerations

I wish to plead guilty to an oversight in read-

ing Professor Eoever's earlier papers^ and to

submit a brief of extenuating circumstances.

At first reading of these papers it appeared to

me that he had neglected terms involving the

square of the angular velocity of the earth in

his equations of motion of the falling body.

s "The Southerly Deviation of Falling Bodies,"

Transactions of the American Mathematical So-

ciety, Vol. XII., pp. 335-53. "The Southerly and

Easterly Deviations of Palling Bodies for an TJn-

symmetrieal Gravitational Field of Force," Hid.,

Vol. XIII., pp. 4S9-490.

These terms do not appear explicitly in those

equations, but only implicitly through a spe-

cial potential function used by him for the

first time, apparently, in this connection. Not
being able to follow his derivation of these

equations (if, indeed, he may be said to have

derived them in the mechanical sense), I as-

sumed them to be identical in meaning, as

they are in form, with those published by sev-

eral earlier writers. This assumption was

supported by uncertainty as to meaning and

by lack of homogeneity of his expression for

the potential function introduced on page 342

of his first paper; and still more by his iden-

tification of astronomic with geocentric lati-

tude (on p. 339, same paper) by means of the

loose phrase "with sufficient approximation.''

A similar lack of " accuracy and precision

"

will be found in several parts of his latest

paper cited above. See, for example, his equa-

tions (/), wherein he confounds geocentric

with reduced latitude; also p. 199, where he

identifies his equations (38) and (41) with my
equation (26) and makes with respect to them
the surprising statement that " it is, of course,

evident that this function corresponds to some

distribution of revolution " in the earth's

mass. Concerning the absence of validity for

this latter statement some remarks are made
below.

Now, to account for the discrepancy in ques-

tion, namely, our differing values for the

meridional deviation of the falling body, it is

only essential to observe that two different sur-

faces of reference have been used. Professors

Moulton and Eoever have referred the motion

to a geoid specified by a certain approximate

potential function, while I have referred the

same motion to Clarke's spheroid of revolution

(of 1866), which is determined by certain axes

(a, h) dependent on geodetic measurements.

These surfaces are not coincident to the order

of approximation adopted by either party, and

the discrepancy developed appears to be both

" necessary " and " sufficient " to restore con-

fidence in the mathematical mills of all

concerned.*

4 It has been known since the earlier writings of

Airy that the geoid and the spheroid are not coin-

cident, but I was not aware that their inclination
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To put this statement in a clearer form for

the mathematical reader, let V denote the

gravitational potential per unit mass at a
point outside, or on, the earth, and let r and
ij/ denote, respectively, the radius vector and
the geocentric latitude of that point. Then, if

tt) denote the angular velocity of the earth and
if the point (r, ij/) is attached to and rotates

with the earth, the expression

V -\- i a'r' eos' ^
is the potential per unit mass at that point due

to the attraction and to the rotation of the

earth. Calling this expression U,
U=r + ior'r'aoa'iy=^cms't (1)

specifies a family of equipotential surfaces

about the earth. Thus, for example, U= con-

siant specifies the sea surface, provided V, r, \1/

have appropriate values, and this surface,

which may be imagined to extend through the

continents, is called the geoid. Similarly,

corresponding surfaces above and below the

sea surface are geoidal and may be used, like

the sea level, as surfaces of reference.

Adopting for the moment the simpler hy-

pothesis that the shape of the geoid does not

depend on longitude, the divergence from
parallelism of the geoid (1) and the spheroid

{a, h) may be defined in the following manner.

Since the linear acceleration components along

and perpendicular to the radius vector r at

the point (r, ij/) of the geoid U= constant are,

respectively,

dU , dU
-r- and —

-

,

dr rdxj/

the tangent of the angle between r and the

normal to the geoid at the same point is

given by the quotient of the second by the

first of these partial derivatives.^

The angle thus derived is the difference

between the astronomical latitude, ^„ say, and

the geocentric latitude i/r of the point (r, tf).

could figure sensibly in the orbits of falling bod-

ies when my first investigation of these orbits waa

published.

5 To terms of the order of w° inclusive this tan-

gent, using the notation of my paper cited above, is

(-+¥) sin 2;/'

| + |^(l-3siiiV)-'>'Vcos=^

Using the data for Y and r adopted in my
paper cited above, it is found that the general

value of this difference is to the first order of

approximation, and in seconds of arc,

00 — lA= 688" sin 20„. (2)

On the other hand, the difference between the

geodetic latitudes <^, say (determined by the

normal to the spheroid (a, Z))), and the geo-

centric latitude of the same point, is to the

same order of approximation

— 1/'= 700" sin 20. (3)

There is thug a systematic difference between

these two quantities, since the residuals

(<^o
— ^)> or the so-called plumb-line deflec-

tion in the meridian, are assumed to be of

compensating plus and minus magnitudes in

determining the spheroid {a, h). Otherwise

expressed, this systematic difference is such

as to make the value of the meridional devia-

tion of the falling body vanish to terms of the

order of co^ inclusive, adopted in my investi-

gation, if reference is made to the geoid in-

stead of to the spheroid; and to this order of

approximation the discrepancy is completely

accounted for.

It is evident that we may not discard either

in favor of the other, of the two surfaces of

reference giving rise to this discrepancy, since

their departure from coincidence is an index

of our ignorance of the geoid especially and to

a less extent also of the spheroid used. The

geoid specified by equation (1) is obviously

less well known than the spheroid, since an

assumption must be made concerning the dis-

tribution of density in the earth before the

moments of inertia which determine the geoid

can be computed. Thus the relation (2) is

known with less precision than the relation

(3) ; but it is now clear that a complete treat-

ment of the problem in question requires that

both of these relations be taken into account

along with the additional relations ((^„— <f)

and (A„— A), say, or the plumb-line deflections

in latitude and longitude, respectively, at the

point {r, \p, X). That considerable uncertainty

attaches still to the relation (3) is indicated

by the range in the following values for the

coefficient of sin 2<^ derived by some earlier and

by some more recent writers in geodesy.
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Bessel, 1841 690.6"

Clarke, 1866 700.4"

Harkness, 1891 688.2"

Hayford, 1909 695.8"

It appears essential in this connection to

call attention to a common misapprehension

with respect to the earth which Professors

Moulton and Eoever have helped to dissemi-

nate by their able contributions to the subject

before us. The potential function V which

appears in equation (1) above, may be devel-

oped in a series of spherical harmonics whose

first three terms are given in the second mem-
ber of the following equation:

y =^ + ^z^C-i(B + A)}(1 - 3sinV)

3fc
(^)

+ ^,{B- A) cos2 ;/ cos 2X.

In this r, if/, \ are, respectively, the radius

vector, geocentric latitude and longitude of

the point, outside the earth, to which V ap-

plies. M is the mass of the earth, fc is the

gravitation constant and A, B, C are in order

of increasing magnitude the moments of

inertia of the earth with respect to a set of

principal axes originating at its centroid.

is commonly said to be the moment with re-

spect to the axis of rotation of the earth, but

in these days of " variation of latitudes

"

and of " mathematical rigor," it should be said

to apply to the axis of figure nearest the axis

of rotation. A and B are then the moments
with respect to the principal axes in a plane

through the centroid and normal to the axis

of C, or in the plane of the equator as we
commonly say.

The expression (4) has very remarkable

properties. It is equation (26) of my paper

cited above. The value of Y is the same

whether the latitude xp is positive or negative

;

and dependence on longitude vanishes if

B=^A. With respect to this equation Pro-

fessor Moulton remarks " If the rotating body

is a figure of revolution about the axis of

rotation whose density does not depend upon

the longitude, the function V can be devel-

oped as a series of zonal harmonics in the form

7 = --h;^(l-3sinV)."

A similar remark with regard to this expres-

sion has been quoted above from Professor

Eoever, the inference being, apparently, that

in some manner the expression (4) limits the

distribution of the earth's mass to one of revo-

lution. As a matter of fact, however, the ex-

pression (4) implies no such restriction; on
the contrary, it applies equally to a body of

any form and of any distribution of density,

the sole requirement being that the point

{r, ij/, A) lie at a distance from the centroid of

the body equal to or greater than the greatest

distance of any element of mass in the body

from the same point. The considerations

which permit us to assume (B— A) small, or

possibly negligible, in this and other problems

of geodesy, must depend, unfortunately, on

other sources of information than the expres-

sion (4). Some attention to these considera-

tions was given in each of my papers referred

to in the first paragraph of this note.

Without going further into the subject at

this time it may suffice to remark that it now
appears illusory except as a mathematical exer-

cise to push the solution of the differential

equations of motion of a falling body to terms

involving the second derivatives of V without

including the third term in the right-hand

member of (4), without taking account of

the known relation between these derivatives,

and without taking account of plumb-line de-

flections, which often exceed the discrepancy

shown by equations (2) and (3).

E. S. Woodward
February 22, 1915

ABTHUB VON AUWEES
The problems that confront the astronomer

differ from those with which workers in other

departments of science are engaged in many
important particulars, but in none more than

in the magnitude of the data involved. So

great is the number of the stars, so vast, both

in space and in time, the scale of their motions,

that in general it transcends the powers of an

individual, or even of a single observatory, to

collect, within the span of a lifetime, the mate-

rials for comprehensive studies, or to collate

and discuss them. Cooperation is probably
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more essential to progress in. astronomy than

in any other science.

The earliest example of cooperation on a

large scale in astronomical research was the

proposition brought forward by Argelander

and his associates, half a century ago, for the

formation of a great catalogue of all the stars

to the 9th magnitude in the northern sky. At
the meeting of the Astronomische Gesellschaft

in 1869, when, after four years of preliminary

discussion, the project was formally initiated,

the plan of work adopted was the one presented

by Dr. Arthur Auwers, a young astronomer,

who, three years earlier, had been elected to

membership in the Berlin Academy of Sci-

ences to fill the place left vacant by the death

of Encke. In view of Auwer's youth—^he was

then only 31—^this was a notable recognition

of his ability. But even more significant was

the fact that to him was also entrusted the all-

important duty of preparing the system of

fundamental star places which provided the

foundation for the entire work.

It is impossible, without running unduly

into technicalities, to give an adequate idea of

the difficulties attending the construction of

such a fundamental system of star places. It

must suffice to say that it requires the highest

order of ability, a profound grasp of the prin-

ciples of gravitational astronomy, a compre-

hensive knowledge of star catalogues, rare

judgment, and a mastery of detail that is

given to but few minds. How well qualified

Auwers was for the responsibility placed upon

him is evident from the fact that the funda-

mental system he elaborated more than 40

years ago is adopted, in all its essentials, as

the foundation of the greater part of the most

refined meridian circle work of the present day.

His connection with the " Astronomische

Gesellschaft Catalogue " did not end with the

service I have described. In addition, he

undertook the observation of one of the sec-

tions or " Zones " of the catalogue—producing

a model work—and was soon made chairman of

the commission in charge of the entire project

—a position he held to the date of his death,

January 24, 1915. Its success, therefore, is in

large measure due to his careful planning and
wise guidance. Long before his death he had

the satisfaction of seeing the original catalague

completed by contributions from no less than.

twelve great observatories in Europe and Amer-
ica, and of having the plan extended, again

under his direction, well into the Southern

Hemisphere.

G. F. J. Arthur Auwers was born in Got-

tingen in 1838 and received his early educa-

tion in the schools of his native city. His in-

terest in astronomy was manifested when he

was still a mere boy, and even before he re-

ceived his doctor's degree at Konigsberg in

1862, he had made many important contribu-

tions to it both by observations and by theo-

retical investigations. His dissertation for the

doctorate, on the variable proper motion of

Procyon, placed him at once in the front rank

of astronomers. In this research he struck the

keynote of his future life-work, " the treatment

of all questions concerning the positions and

motions of the stars."

I shall not attempt even to enumerate his

many contributions to this department of

astronomy. His services to the A. G. Catalogue

have already been mentioned. It must suffice

to describe briefly one other research, in many
respects his most important—^the new reduc-

tion of the Bradley stars.

The fundamental data upon which all studies

of the mechanics of the stellar universe depend

are the positions of the stars on the celestial

sphere, their apparent motions on this sphere

(technically, their "proper motions"), their

radial velocities and their distances. The first

two of these elements are derived from the

star catalogues based on meridian observations.

One of the most important of all star cata-

logues is that based upon the observations of

Bradley, at Greenwich, about the middle of the

eighteenth century, for these observations were

the first that are at all comparable in system

and in accuracy with those of modern times,

and they were also superior to those of his

successors for fully half a century. As the

time element is of the first consequence in the

derivation of stellar proper motions, Bessel,

who in 1819 made the first reduction of the

Bradley observations, was fully justified in

giving his work the title " Fundamenta

Astronomise." Excellent as Bessel's work was.
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the rapid progress of astronomy in the next

half-century led to a more accurate knowledge

of the fundamental astronomical constants and

to more refined methods in the reduction of

meridian observations, and it also became evi-

dent that some of his assumptions respecting

Bradley's instrument were erroneous. A new
reduction was therefore highly desirable and

this was undertaken by Dr. Auwers in 1866.

He brought all his skill and special knowledge

into play and spared no pains to insure the

utmost accuracy in his work. The result of the

ten years' labor it involved has been well called

a " masterpiece and a model." The Auwers-

Bradley catalogue at once became the starting

point for all discussions of proper motions—

a

position it will probably hold for all time.

His fundamental system of star places, the

Auwers-Bradley catalogue, and his other work

in related fields, will form Auwer's most en-

during monuments, but they are far from

comprising the full measure of his activities.

Thus, he was chairman of the German Com-
mission for the determination of the solar

parallax from the transits of Venus in 1874

and in 1882. He took the leading part in pre-

paring the observing programs, conducted in

each year one of the expeditions sent out by the

government, and personally directed the ela-

borate discussion of all the results—a truly

monumental work which fills six large quarto

volumes.

From 1878 to 1912 Auwers held the position

of Secretary of the Section for Mathematics

and Physics in the Eoyal Prussian Academy of

Sciences (Berlin Academy) and his tactful

conduct of the manifold duties of this office,

together with his unselfish and tireless devo-

tion to the interests of the academy were

gratefully acknowledged by his colleagues at

the meeting of June 25, 1912, when they cele-

brated his jubilee—the fiftieth anniversary of

his graduation as doctor of philosophy.

He founded the bureau of the " History of

the Sidereal Heavens" (Geschichte des Fix-

sternhimmels) whose object it is to collect all

of the meridian observations of stars since

Bradley's time and to combine them into a

single systematic catalogue. He was a mem-
ber of the commission charged with the organi-

zation of the Astrophysical Observatory at

Potsdam, and assisted in the supervision of its

construction and of its management in its

early years. He was also the first president of

the International Association of Academies.

Auwers's commanding position in his chosen

science was fully recognized in his own coun-

try and throughout the world. His own gov-

ernment gave him the title Wirklicher Ge-

heimer Ober-Regierungsrat, and at the time of

his death he was Kanzler des Ordens pour le

merite fiir Wissenschaft und Kiiaste. For
more than twenty years before his death he

had been a member of the seven leading Na-
tional Academies of Science in Europe and

America, a distinction in which but two other

astronomers of his generation shared—New-
comb and Schiaparelli. In 1888, he was
awarded the gold medal of the Eoyal Astron-

omical Society of London, in 1891, the Watson
gold medal of our National Academy, and in

1899, the Bruce gold medal of the Astronom-

ical Society of the Pacific. His death marks
the passing of one of whom Newcomb wrote,

nearly twenty years ago, " To-day, Auwers
stands at the head of German astronomy. In

him is seen the highest type of the scientific

investigator of our time." These sentences

well express the judgment of all astronomers

at the present day. R. G. Aitken
March 22, 1915

SCIENTIFIC NOTES AND NEWS
A MEETING to commemorate the life and

scientific work of the late Charles Sedgwick

Minot was held on March 17, in the hall of

the Boston Society of Natural History. As
president of the society since 1897, Dr. Minot

had taken great interest in its welfare and

growth, and it was due in large part to his

efforts that the society has undertaken the

study and exhibition of the natural history of

New England as its special field. At the

meeting addresses were made by Dr. Henry

H. Donaldson, of the Wistar Institute of

Anatomy and Biology, and Dr. Charles W.
Eliot, of Cambridge. Dr. Donaldson espe-

cially dwelt upon Minot's early interest in

natural history and his scientific career. Dr.
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Eliot brought out particularly his great ac-

comiDlishments for Harvard University in the

development of teaching and research in the

medical school, and emphasized the remark-

able personal qualities that fitted him for this

work.

There was printed in Science last week a

list of the fifteen candidates selected by the

council for election into the Eoyal Society.

The British Medical Journal gives informa-

tion in regard to their positions and work

which we reproduce. The men are : Dr. F. W.
Andrewes, professor of pathology in the Uni-

versity of London and pathologist to St.

Bartholomew's Hospital; Dr. A. W. Conway,

professor of mathematical physics. University

College, Dublin; Mr. L. Doncaster, superin-

tendent of the University Museum of Zool-

ogy, Cambridge, well known for his researches

into the Mendelian hypothesis; Mr. J. Ever-

shed, director of the Solar Physics Observa-

tory, Kodaikanal, India; Dr. Walter Morley

Fletcher, secretary of the Medical Research

Committee established under the Insurance

Act; Mr. A. G. Green, professor of tinctorial

chemistry. University of Leeds; Mr. H. H.

Hayden, director of the Geological Survey of

India ; Dr. James Mackenzie, whose researches

into the action of the heart in health and dis-

ease have made his name well known to the

profession; Dr. J. C. McLennan, professor of

physics. University of Toronto; Dr. A. T.

Masterman, fisheries inspector ; Dr. G. T. Mor-

gan, professor of chemistry in the Royal Col-

lege of Science, Dublin; Dr. C. S. Myers, di-

rector of the laboratory of experimental psy-

chology, Cambridge; Mr. G. C. Simpson, im-

perial meteorologist, India; Mr. A. A. Camp-

bell Swinton, one of the early workers with

the X-rays and wireless telegraphy, and Mr.

A. G. Tansley, lecturer on botany. University

of Cambridge.

The dedicatory exercises of the new build-

ings of the Washington University Medical

School will be held April 29 and 30. Accord-

ing to the Journal of the American Medical

Association the exercises include, in addition

to the various entertainments, addresses by

the dean of the medical school. Dr. Eugene

Lindsay Opie; by Dr. William Henry Welch,

Baltimore, of Johns Hopkins University;

President Abbott Lawrence Lowell, of Harvard
University; President Henry Smith Pritchett,

of the Carnegie Foundation for the Advance-

ment of Teaching; President George Edgar
Vincent, of the University of Minnesota;

Drs. William Townsend Porter, Robert James
Perry, Fred Towsley Murphy and George
Dock, of Washington University, Abraham
Flexner, assistant secretary of the general edu-

cation board, and Major-General William

Crawford Gorgas, surgeon-general U. S. Army.
On April 28, exercises in commemoration of

Dr. William Beaumont will be held, including

the presentation of the manuscripts and letters

of William Beaumont to Washington Univer-

sity Medical School, the acceptance of the gift

by the chancellor of the university, and ad-

dresses on "William Beaumont as a Practi-

tioner," by Dr. Frank J. Lutz, and " William

Beaumont as an Investigator," by Dr. Joseph

Erlanger.

According to Nature the Imperial Society

of Naturalists of Moscow has removed the

names of Professor Haeckel and Professor

Ostwald from the list of members on account

of their having signed the address, " To Civ-

ilized Nations."

Professor Victor Hensen, the well-known

physiologist of Kiel, has celebrated his eight-

ieth birthday.

Dr. John R. Murlin has been granted leave

of absence from Cornell University Medical

College, New York City, to accept a tempo-

rary appointment as biochemist at the Pel-

lagra Hospital of the Public Health Service

at Spartanburg, S. C.

Professor Benj. L. Miller, head of the de-

partment of geology of Lehigh University,

has left for an extended trip through South

and Central America in company with Dr.

Joseph T. Singewald, Jr., associate in eco-

nomic geology in Johns Hopkins University.

Most of their time will be spent in the vari-

ous mining districts of the countries visited,

but they will make some other geologic in-

vestigations, especially in the Andes, where
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they hope to study some of the highest volcanic

Dr. Philip J. Castleman, who has held the

position of assistant director of the bacterio-

logical laboratory of the Boston Board of

Health, has been appointed director of the

laboratory. He succeeds Dr. James J. Scan-

Ian, whose death occurred recently.

Cooperative agreements have been effected

by the Oregon Agricultural College and the

Drainage Division of the United States De-

partment of Agriculture, whereby extensive

drainage operations will be carried on in Ore-

gon during the coming year. Mr. Guy N.

Hart, of the federal department, and Pro-

fessor W. L. Powers, irrigation and drainage

specialist of the college, expect to begin opera-

tion about April 15.

Dr. Ernest Anderson, professor of general

and physical chemistry at the Massachusetts

Agricultural College, has had under consid-

eration the position as head of the department

of science of the Margaret Morrison School

of the Carnegie Institute, Pittsburgh, Penn-

sylvania, but has decided to remain in Massa-

chusetts.

Franklin C. GurLey, a graduate assistant

in chemistry at the Massachusetts Agricultural

College, has accepted a position as chemist

with the Benzol Products Company of Phila-

delphia.

The third annual Faculty Eesearch Lecture

at the University of California was given by

Professor Armin O. Leuschner on March 23

on " Eecent Progress in the Study of Motions

of Bodies of the Solar System."

The annual meeting of the Syracuse Uni-

versity Chapter of the Alpha Omega Alpha

Fraternity was held March 18. A banquet

was served at which the guest of honor was

Dr. Walter B. Cannon, of Harvard Univer-

sity, who delivered an address on " The Psy-

chology of Martial Emotions."

At a general meeting of the New York Acad-

emy of Sciences and its aifiliated societies on

March 22 at the American Museum of Nat-

ural History there was a social hour, with re-

freshments, beginning at 9:30 p.m., preceded,

at 8 :15 p.m., by a lecture under the auspices

of the Section of Anthropology and Psychol-

ogy, entitled, " Incidence of the Effect of

Moderate Doses of Alcohol on the Nervous

System," by Professor Eaymond Dodge, of

Wesleyan University.

Dr. Augustus H. Gill, professor of tech-

nical analysis at the Massachusetts Institute

of Technology, addressed the Detroit Engi-

neering Society on March 19 on " Lubricating

Oils: Essentials and Characteristics."

Dr. George W. Crile repeated his lecture

on " Education and War " in the Amasa Stone

Memorial Chapel, Western Eeserve Univer-

sity, on the evening of March 31. Dr. Crile

consented to repeat his lecture by reason of

the great numbers who were unable to gain

admission at its first delivery.

Mr. F. H. Newell, head of the United

States Eeclamation Service, addressed the stu-

dents of the College of Engineering, Univer-

sity of Illinois, on March 24, on the subject of

" The Engineering and Economic Eesults of

Eeclamation Work."

Professor Chas. Baskerville lectured be-

fore the Princeton Chemical Society on Feb-

ruary 25, on " Physical Chemistry and An-

esthesia."

Professor H. P. Talbot, of the Massachu-

setts Institute of Technology, lectured on
" The Noble Gases," on March 25, before the

Phi Lambda Upsilon of Columbia University.

The fifth annual May lecture of the Insti-

tute of Metals, London, will be given on May
12 by Sir J. J. Thomson.

A special lecture on the septic infection of

wounds was delivered before the Eoyal Society

of Medicine, London, on March 30, by Sir

Almroth Wright, who dealt with the results of

his investigations and research with the ex-

peditionary force.

A state biological survey, suggested by the

Ohio Academy of Science, is being undertaken

with a state appropriation of $2,500, a number

of the colleges of the state cooperating. The

preparation of duplicate material and sepa-

rate collections for the colleges and other edu-

cational institutions is the primary feature of

the work.
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Dr. Sidney Coupland has been appointed

Harveian orator of the Eoyal College of

Physicians, London, for 1915; Dr. J. Michell

Clarke Bradshaw lecturer for 1915, and Dr.

Samson G. Moore Milroy lecturer for 1916.

Lady Huggins, widow of Sir "William Hug-
gins, the distinguished astronomer, and known

for her scientific work, died at her home in

London, on March 25. Lady Huggins was

born in Dublin and married Sir William Hug-
gins in 1875. She was joint author with him
of many scientific papers, and of an Atlas of

Representative Stellar Spectra. She was the

author of a monograph on the Astrolabe; of

articles in the Encyclopaedia Britannica, and

of papers in astronomical and archeological

journals.

Professor Heuhauss, of Berlin, noted for

his anthropologic investigations and his work

in the field of color photography, has died at the

age of fifty-nine years from diphtheria, con-

tracted while engaged in military hospital

work.

De. Clon Stephanos, director of the Anthro-

pological Museum of the University of Athens,

died on January 24, at the age of sixty years.

A CORRESPONDENT informs us that the follow-

ing German zoologists have been killed in the

war: Professor Stanislaus von Prowasek, head

of the zoological department of the Institute

for Tropic Diseases, Hamburg; Dr. W. Meyer,

assistant in the same institute; Dr. W. Mul-

sow, assistant in the protozoological depart-

ment of the Institute for Infectious Diseases,

Berlin; Dr. G. K'antsch, decent for zoology,

Kiel; Dr. v. Steudell, Edinger Institut, Frank-

furt; Dr. V. Miiller, assistant in the Zoolog-

ical Institute, Kiel; Dr. v. Greinz, assistant

in the Zoological Institute, Konigsberg. The

following have been wounded, but have in some

cases recovered: Professor O. zur Strassen,

professor of zoology, Erankfurt; Professor L.

Ehumbler, professor of zoology, Eorest School,

Minden; Dr. W. Eeichensperger, decent for

zoology, Bonn; Dr. C. Thienemann, docent in

Miinster.

The American Ethnological Society has ad-

dressed the following reply to the Erench uni-

versities, which have addressed the scientific

bodies of neutral countries, setting forth their

view of the causes of the war:
The American Ethnological Society acknowl-

edges the receipt of the communication of the

French universities to the universities of the neu-

tral countries, dated November 3, 1914, and takes

the opportunity to express its sincere sympathy

for the sufferings that the present war is inflict-

ing upon France and other European countries.

The society appreciates and respects the senti-

ments that have dictated the statement transmitted

to it, but believes, regardless of the feelings of the

individual members, that it behooves it to listen

with the same respect that it gladly grants to you

to the statements emanating from other nations.

The society, being located in a neutral country,

does not share the passions engendered by the pa-

triotic feelings of the citizens of all the contend-

ing nations. It is conscious, however, that if the

United States of America should find themselves

involved in a similar struggle, our members might

feel the same intense desire to convince the world

of the righteousness of their cause as impels at

present French, German and British scholars.

At present, on account of the remoteness from

warlike passions, the society is mindful that the

time will come (and we devoutly hope it may come

soon) when the universities and scientists of the

whole world may work together again for the true

ideals of mankind, that know no national bound-

aries, when respect for the individuality of each

nation may again take the place of harsh recrim-

ination, when the true spirit of cooperation that

has characterized scientific work of the past cen-

tury may reappear. When that moment arrives,

the passionate expressions of an excited time will

not and must not stand in the way of mutual

understanding and of a renewal of old friendships.

The council of the Society of American

Bacteriologists has decided to hold a special

summer meeting in San Eraneisco, August 3,

4 and 5, 1915. The chairman of the local com-

mittee of arrangements is Dr. Wilfred H.

Manwaring, Stanford University, California.

The Princeton University Observatory has

received from Mr. Archibald D. EusseU, of

New York, a gift of the sum necessary for the

carrying on for five years of its share of the

work described in Professor Pickering's sum-

mary of the present needs of astronomical re-

search (Science, January 15, 1915).

Through the efforts of Dr. Ealph Arnold,

and other alumni of the department of geol-
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ogy and mining, Stanford University has just

added to its collections the working library and

material of the late Professor Henry Hemphill,

of Los Angeles. The collection contains be-

tween 8,000 and 9,000 specimens of shells and

150 volumes. The material is of very great

importance in the study of the Tertiary geol-

ogy of the Pacific coast, and especially of the

geology of the petroleum deposits of California.

The trustees of the Presbyterian Hospital,

New York City, have taken an option to pur-

chase the former American LeagTie baseball

grounds, bounded by Broadway, Fort Wash-

ington avenue, 165th and 168th Streets. This

site is owned by the New York Institute for

the Education of the Blind, which has been

holding it in the market at $2,000,000. Pur-

chase of the site is made possible by the be-

quests of the late John S. Kennedy, by whose

will the hospital receives about $2,500,000. It

is understood that the College of Physicians

and Surgeons, the medical school of Columbia

University would be removed to the new site.

Mr. Edward S. Harkness gave, in 1910, $1,-

500,000 toward an alliance between the hospital

and the university.

UNIVERSITY AND EDUCATIONAL NEWS
By the will of General Brayton Ives, of ISTew

York
,
City, the largest part of his estate is be-

queathed to Yale University for its general

purposes. The daily papers estimate the

value of the bequest at from $750,000 to

$1,500,000.

Mr. W. E. Allen, of Shefiield, has be-

queathed about $750,000 to public purposes,

including $25,000 and part of the residuary

estate to the University of Shefiield for work

in applied science.

According to private information received

from Mexico, the Carranza government has

closed all educational and scientific institu-

tions in Mexico, including not only the Uni-

versity, the Geological Institute, the Medical

Institute and the National Museum, but also

all normal schools, high schools and elemen-

tary schools under its control.

The department of chemistry at Iowa State

College, Ames, Iowa, is now installed in the

new chemistry building which replaces the one

destroyed by fire in March, 1913, The build-

ing is constructed entirely of brick, stone and

concrete and is as near fireproof as possible.

The initial cost was $200,000, and the build-

ing is 244 feet by 162 feet; three stories high,

with a usable basement.

Three Whiting fellowships in physics, each

with an income of $600, for the college year

1915-16, have been fiUed at the University of

California. Eellowships on this endowment

fund are conferred for the purpose of further-

ing advanced study, either abroad or at an

American university.

Students in the newly established forestry

school at the University of California are to

receive instruction in game conservation.

They will be taught to recognize at sight the

different species of game fish and animals and

will be informed as to the economic value of

each and the means by which they can be con-

served. Dr. H. C. Bryant, in charge of the

bureau of education, publicity and research

recently established by the California Fish and

Game Commission, will give the introductory

lectures. He will be followed by N. B. Sco-

field, in charge of the department of commer-

cial fisheries, and Dr. W. P. Taylor, curator of

mammals in the University of California Mu-

seum of Vertebrate Zoology.

Dr. Andrew Hunter, of the Cornell Med-

ical School, has been appointed professor of

pathological chemistry in the University of

Toronto.

Dr. E. Travers Smith has been appointed

to the chair of materia medica, therapeutics

and pharmacology in the school of surgery of

the Eoyal College of Surgeons in Ireland.

DISCUSSION AND COBRESPONDENCE

EVIDENCE BEARING ON THE ORIGIN OF HUMAN

TWINS FROM A SINGLE OVUM

On the supposition that twins originate

always from two ova, and that the chances

are even as to whether an individual of a pair

of twins is to be male or female, the ratio of

like pairs to those whose members are of dif-

ferent sex may be worked out according to

the laws of chance. The Mendelian ratio
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Tinder corresponding circumstances is 1:2:1;

that is, there should be one pair of boys, to two

mixed pairs, to one pair of girls. In other

words, if the members of a pair of twins al-

ways developed from separate ova, we should

expect to find twice as many pairs whose mem-
bers differ in sex, as there are pairs of girls,

or pairs of boys. I have been able to think of

no factor which may reasonably be supposed

to be acting in a constant direction to alter

this ratio.

I have undertaken to compare with this

hypothetical ratio the ratio found among
births of twins in this country. My data

number 3,334 twin births which occurred in

the states of Connecticut, Maine and Ver-

mont during the years 1899 to 1912. Of this

number 1,118 are pairs of boys, 1,193 are boy

and girl, and 1,023 are pairs of girls. This

is almost a 1:1:1 ratio, showing the effect,

however, of the predominance of male births.

There is obviously a large excess of pairs sim-

ilar in sex over what is to be expected on the

supposition that twins originate in all cases

from separate ova, an excess of more than 500

pairs of boys, and almost 500 pairs of girls.

This seems to point towards the conclusion

that twins may originate from a single fer-

tilized ovum. In the light of present knowl-

edge this certainly is a possible explanation of

the statistics. If the figures given will bear

this interpretation, we may say that less than

haK (44.3 per cent.) of the tw^in births of sim-

ilar sex, or less than one third (28.4 per cent.)

of all twins, originate from one ovum, while

slightly more than half (55.7 per cent.) of

those of similar sex have developed simul-

taneously from two separate ova.

Margaret V. Cobb
Palls Church, Va.

naturalist's directory

To THE Editor of Science: As you have

given liberal space to criticize the book, you

will doubtless be willing to give space in

which I can explain the matter.

In the first place this book has not been

issued for some eight years, and in getting out

the new edition I decided that not a single

name would be included unless I had a request

that the name should be included from each

party. If you find that there are a good many
naturalists omitted from the directory, it was
because they were too busy, or more likely too

careless of such matters to take time to return

the blanks which I sent them. Every nat-

uralist of any consequence, and a great many
collectors, received three notices each and none

of the names were included in the book unless

they replied.

Since getting out the work some of these

noted scientists have taken time to write three

or four criticisms of the book, while they would

not take time before publication to even sign

their names to the blanks I sent them. There

are a few typographical errors in the book as

there are bound to be in any work of this kind,

and the transposition of two or three entries,

to which you have taken great pains to call

attention, was caused by the misplacement of

one or two linotype slugs.

It is my intention to get out another edition

of the Naturalist's Directory in a year from
now, and I hope naturalists, generally, will

be as free with their assistance in bringing the

new edition up to date, as they have been in

criticizing the edition just published.

S. E. Oassino
Salem, Mass.

SCIENTIFIC BOOKS

Die Variolation im acMzehnten Jahrhundert.

Ein historischer Beitrag zur Immuniidtsfor-

schung. By Arnold 0. Klebs. Giessen,

A. Topehnann. 1914. 8vo. Pp. 78.

Few physicians know that throughout the

entire eighteenth century, and before Jenner's

time, there was a vast wave of experimental

research in the problem of preventive inocula-

tion against disease, now almost forgotten.

Starting in 1713, it passed into a period of

twenty years' stagnation about 1727, with a

revival in 1746 and a truly scientific phase

during 1764-98. When a bibliography of some

600 titles, by the author of the above mono-

graph, was shown to a highly educated physi-
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cian, lie said :
" Tes, but all that is merely a

fragment of the huge literature of vaccina-

tion ! " not realizing that variolation and

vaccination are distinct and separate epi-

sodes in medical history. Variolation is pre-

ventive inoculation against smallpox by means

of virus taken from the human subject. In

vaccination, the virus is supposed to be modi-

fied or attenuated by transmission through the

body of the cow. The recent application of

such terms as " vaccines " or " vaccinotherapy "

to diseases other than smallpox, although now-

likely to remain current, is inexact and un-

scientific, since none of the non-Jennerian
" vaccines " are passed through the cow.

Dr. Klebs, who has gone into this subject

more extensively than any one else, has, in

his memoir, amplified the admirable paper, read

at the Johns Hopkins Hospital in 1912, by an

examination of literature covering over 1,200

titles.^ Only von Pirquet has appreciated the

importance of this vast literature, which he

has declared to be too overwhelming and dis-

tracting for investigation. The object of

Klebs's memoir is to show the importance of

"historical medicine" in the illumination or

interpretation of present-day problems. For

instance, the extensive experiments in inocu-

lation of smallpox which Councilman, Brinker-

hoff and Tyzzer made upon anthropoid apes at

Manila, did not throw any such light upon the

subject as the thousands of successful inocu-

lations made upon man in the eighteenth

century. Dr. Klebs regards variolation as a

remarkable example of the value of folk intui-

tions in etiology and therapy. Many impor-

tant advances in practical medicine have un-

doubtedly come from the non-medical, but

these can hardly be said to have arisen from
the great mass of the people, rather, on the

primitive minds, adscripti glebes, whose

mental development was a little higher than

the average. The usual process in evolution

is that out of a vast number of people of

primitive minds, adscriptus glebw, whose

1 A remarkably complete bibliography of vario-

lation, down to Jenner's time, and of vaccination

(1798-1861) was printed (not published) by Dr.

Ludwig Pfeiffer (of "Pestilentia in nummis")
about 1863.

mental processes are nearly all exactly alike,

there arises occasionally one in whom a more
specialized type of mind is born, through suffer-

ing or other experience. Then, as Emerson
says, " all things are at stake." The inter-

esting thing about variolation is that, like

the primitive chipped flints all over the globe,

or the ever-recurring themata of folk-lore,

it seems to have arisen spontaneously among
different savage or semi-civilized races. In
this monograph it is shown that variolation

has been practised from a remote period in

China and India and among such African

tribes as the Somalis, Ashantis and Wagandas.
Cotton Mather is said to have first heard of

the practise from his African slave, Onesimus.

Baas's statement that inoculation is mentioned

in the Atharva Veda is, however, unverifiable.

In Germany and Russia, the custom of " buy-

ing the smallpox " was known from the seven-

teenth century on, variolation being produced

by bringing the scabs, purchased in open

market, or the pus in contact with the skin.

This was probably a phase of the ancient

superstition of the sympathetic transference of

disease. In 1713, smallpox inoculation was
brought to European attention from Oriental

sources by Emanuel Timoni, who had his

daughter inoculated in lYlY. Lady Mary
Montagu followed with the inoculation of her

infant daughter in April, 1721, and, on June
26, 1721, Zabdiel Boylston of Boston, Mass.,

began his long series of inoculations in which,

by 1752, he had 2,124 cases, with only 30

deaths, while, in 1743, Kirkpatrick, in South

Carolina, had nearly 1,000 cases, with 8 deaths.

At this time the modus operandi was incision,

with sometimes a dietetic and depletory " prep-

aration," usually blood-letting and purging.

In 1760, Eobert and Daniel Sutton were in-

oculating by puncture, discarding the depletory

regimen for the more sensible strengthening

of the patient by dietetic and hygienic means,

and had some 30,000 cases, with about 4 per

cent, mortality. Attenuation of the virus was
attempted by passing it through several human
subjects (Kirkpatrick's arm-to-arm method),

by using very small quantities, by dilution

with water, calomel, etc., or by choosing the

virus at the crude or unripe stage. The author
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cites experiments which would stand compari-

son with those carried out in modern labora-

tories, especially those tabulated from WiUiam
Watson's series of 1768, in which it is seen

that Jenner did not initiate experimental re-

search upon the subject but rather devised or

followed lines already established before him.

The most scientific worker in the field was
Angelo Gatti of Pisa, who obtained permission

to inoculate in Paris by the rational method
of puncture and preparation in 1Y69. Gatti

maintained that smallpox is always caused by
the introduction into the body of a foreign

body, which is in the nature of a specific virus

in that it reproduces itself and multiplies,

the disease being communicated by contact,

inhalation or ingestion. He waxed furious

against the senseless practise of weakening the

patient by bleeding and purging, adopted

Sutton's open-air and hydropathic regime, and

offered prizes in real money for any authenti-

cated case of reinfection after inoculation.

Such cases he regarded as eruptions from a

mixed infection of other exanthems, such as

scarlatina or measles, which he also thought

capable of transference by inoculation. The
main difficulty with variolation was that each

inoculated person was a possible " carrier " of

the disease, and this occasioned Gatti and his

associates considerable trouble in Paris. In

the meantime, Tronehin, Tissot, Mead and

other eminent physicians were influential in

spreading the practise, which became a common
preventive measure in America during the

Revolutionary War. In 1768, Thomas Dims-

dale was invited to St. Petersburg to inoculate

Catherine the Great and her son, receiving

for his trouble a barony, $50,000 down, an

annuity of $2,500, $10,000 for his expenses and

handsome gifts of diamonds and furs. Jenner's

experiments of 1796-8 soon swept variolation

from the field, for the sufficient reason that

there was little mortality and no possibility of

transference of the disease by the vaccinated

person. Variolation was declared a felony by

Act of Parliament in 1840.

Dr. Klebs's memoir is well worthy of peru-

sal by all who are interested in the history of

preventive inoculation. Its permanent value

is that it obviates the boresome necessity of

investigating the huge literature of variola-

tion, covering even the secular memoirs of

eighteenth century celebrities. Its engaging

style makes it eminently readable, revealing

everywhere the spirit of its genial author.

F. H. Garrison
Army Medical Museum

A Primer on Alternating Currents. By W. G.

Rhodes. Longmans, Green & Company.
1912. Pp. 145.

Although this book, according to the author,

is primarily intended for students preparing

for the alternating current part of the ordi-

nary grade examination in electrical engineer-

ing of the city and guilds of London, it should

be useful to those desiring a very brief ele-

mentary course on alternating currents and

alternating current machinery. The book is

primarily adapted to the use of evening classes

in technical schools, and is written in such a

way that no knowledge of mathematics is re-

quired beyond the elements of algebra. In

order to avoid the necessity for the students in

these classes to possess a multiplicity of books,

such simple mathematical relations as are

necessary for the development of the subject

are proved in the first chapter of the book.

For a similar reason, some useful constants

and a short table of logarithms are given.

The early chapters of the book are devoted to

developing the elementary principles of mag-

netism, induction and alternating currents.

Alternating currents in circuits containing

inductance and capacity are briefly considered.

The rest of the book deals with transformers,

synchronous motors, induction motors and

rotary converters. In this part of the book use

is made of simple vector diagrams. At the end

of the book a few pages are given to the ele-

mentary principles underlying transmission of

electrical energy and to simple power measure-

ments. The usefulness of the book is increased

by the addition of a number of examples with

answers which are given at the end of each

chapter.

This little book is well adapted for the pur-

pose for which it is intended. One should

expect to flnd in its 145 pages more than a

most brief and elementary treatment of the
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broad subject of alternating current and alter-

nating current machinery.

Ealph E. Lawrence

Alternating Current Machinery. By Barr

and Archibald. The Macmillan Company.

496 pages and 16 plates.

The title of this book is too broad and some-

what misleading as only certain types of alter-

nating current machinery are considered,

namely: the transformer, the alternator, and

the rotary converter. No mention is made of

induction machines or of the synchronous

motor. The first chapters are devoted to com-

plex wave forms and their analysis and to the

properties of insulating materials used in

alternating current machinery. The insulation

of transformers and generators is also briefly

considered. The remaining chapters deal with

the theory and the design of the transformer,

the alternator and the rotary converter. Three

chapters are devoted to the transformer. Two
of these are given up to the consideration of

the fundamental principles, construction and

vector diagrams, while the third is confined

entirely to design. Some examples of diiier-

ent designs are included. Nine of the remain-

ing twelve chapters deal with the alternator.

The mechanical construction of alternators,

different types of armature windings, harmon-

ics caused by teeth, and the magnetic circuit

are discussed in the first of these chapters.

Several chapters are devoted to the discussion

of armature reaction, voltage regulation and

regulation tests. The eifect of a sudden short

circuit is also considered. The discussion of

the losses, efiicieney and heating of alternators

is also given considerable space. One chapter

is devoted to the parallel operation of alter-

nators. The last chapter on alternators, a

chapter of about forty pages, deals only with

design. Several examples of design are given.

The remaining three chapters are confined to

the rotary converter and take up the trans-

formation voltage ratio, armature reaction,

armature heating and output. Voltage regu-

lation, losses and efficiency, methods of start-

ing and parallel working are discussed. The

last chapter of the book deals entirely with

the design of converters, and as in the other

chapters on design, examples of the design of

several converters are given. It is unfortunate

that the author has used clockwise and anti-

clockwise directions of rotation indiscrimi-

nately on the vector diagrams to indicate a

positive direction of rotation. Although an

arrow is added to each vector diagram to indi-

cate which direction of rotation has been

adopted, the lack of a definite convention in

this connection is apt to lead to confusion.

The book is in general well arranged and should

be a valuable one alike to the student and the

engineer. Ealph E. Lawrence

SCIENTIFIC JOUMNALS AND ARTICLES

The opening (January) number of volume

16 of the Transactions of the American Mathe-

matical Society contains the following papers

:

G. M. Green :
" On the theory of curved sur-

faces, and canonical systems in projective dif-

ferential geometry."

H. S. White: "The multitude of triad sys-

tems on 31 letters."

G. A. Miller :
" The 0-subgi-oup of a group."

E. L. Moore :
" On a set of postulates which

suffice to define a number-plane."

W. C. Graustein :
" The equivalence of com-

plex points, planes, lines with respect to real

motions and certain other groups of real

transformations."

J. E. Eowe :
" Invariants of the rational

plane quintic curve and of any rational curve

of odd order."

M. G. Gaba: "A set of postulates for gen-

eral projective geometry."

Virgil Snyder and F. E. Sharpe :
" Certain

quartic surfaces belonging to infinite discon-

tinuous cremonian groups."

Joseph Slepian :
" The functions of a com-

plex variable defined by an ordinary differen-

tial equation of the first order and the first

Arthur Eanum :
" On the diiferential geom-

etry of ruled surfaces in 4-space and cyclic

surfaces in 3-space."

The February number (Vol. 21, No. 5) of

the Bulletin of the American Mathematical

Society contains: Eeport of the eighth regu-

lar meeting of the Southwestern section, by 0.
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D. Kellogg; " Note on the potential and the

antipotential group of a given group," by G.

A. Miller ;
" The equation of Picard-Fuchs

for an algebraic surface with arbitrary singu-

larities," by S. Lefschetz; Eeview of Man-
ning's Geometry of Four Dimensions, by J. L.

Coolidge; "Shorter Notices"; Schroder's

Entwicklung des mathematischen TJnterrichts

an den hoheren Madchenschulen Deutsehlands,

by E. B. Cowley; de Montessus and d'Ad-

hemar's Calcul numerique and Dickson's Ele-

mentary Theory of Equations, by E. D. Car-

michael; Smith's Teaching of Geometry and

Smith and Mikami's History of Japanese

Mathematics, by J. V. McKelvey; Study's Die

realistische Weltansicht und die Lehre vom
Eaume and Jordan and Fiedler's Contribution

a I'Etude des Courbes convexes fermees et de

eertaines Courbes qui s'y rattaehent, by Arnold

Emch; Mrs. GifPord's Natural Sines to Every

Second of Arc, and Eight Places of Decimals,

by D. E. Smith; Cobb's Applied Mathematics,

by E. B. Lytle; von Sanden's Praktische

Analysis and Hjelmslev's Darstellende Geo-

metric, by Virgil Snyder ;
" Notes " ; and

"New Publications."

The March number of the Bulletin con-

tains: Report of the twenty-first annual

meeting of the society, by F. N. Cole;

Report of the winter meeting of the society at

Chicago, by H. E. Slaught ;
" The structure of

the ether," by Harry Bateman; "Shorter

Notices "
: Killing and Hovestadt's Handbuoh

des mathematischen TJnterrichts, Band II, by

D. D. Leib; Cahen's Theorie des Nombres,

Tome premier, and Darboux's Theorie gen-

erale des Surfaces, premiere Partie, by T. H.

Gronwall ;
" Notes " ; and " New Publica-

tions."

SPECIAL ABTICLES

INTERPOLATION AS A MEANS OF APPROXIMATION TO

THE GAMMA FDNCTION FOR HIGH VALUES OF n ^

Various approximations to the value of r(n)

when n is large have been suggested by differ-

ent workers and are in every-day use. In

1 Papers from the Biological Laboratory of the

Maine Agricultural Experiment Station, No. 80.

actual statistical practise the one which has

appealed to the writer as most satisfactory,

having regard to ease of calculation and degree

of accuracy of result, is that of rorsyth,^

which is

r{n + 1)=V2^( ^"'+/ + ^

)

This is in error (in defect) in the proportion

of l/240n3.

It lately occurred to me that possibly a

further saving of labor in computation, with-

out loss of accuracy, could be made by inter-

polating in a table of log \n to get log r(n).

Tables of the sums of the logarithms of the

natural numbers have recently been made
readily available to statistical workers from
different sources.^ Such tables all proceed, of

course, by integral steps of the argument n.

The question then is to determine what the

order of magnitude of the error will be if one

interpolates from such a table proceeding by
integral steps, in order to determine T(n).

The relation

r(«H-l)=|w (i)

is exact when n is an integer. How great is

the inequality when n is not integral but

fairly large?

To test this matter I asked Mr. John Rice

Miner, the staff computer of the laboratory, to

carry through the computations for a short

series of representative values of n. This he

has done, with the results set forth in Table I.,

for which I am greatly obliged. It should be

said that in all the computations seven-place

logarithms only have been used. The first

column, headed " exact value," gives the result

obtained by using the value of log T(x) for

a; ^1.123 from Legendre's tables, and then

summing the logarithms up to n— 1 for each

desired value. This is the usual process, de-

pending on the relation

2 Forsyth, Brit. Assoc. Eept. for 1883, p. 47.

3 Cf. Pearl and McPheters, Amer. Nat., Vol.

XLV., 1911, p. 756. More recently a longer table

of sums of logarithms has been published in Pear-

son 's "Tables for Statisticians and Biometri-

cians, " Cambridge, 1914.
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r(m+ l) =mr(n) = w,(?i— 1) (w— 2)

. . . (n— r) r (n— r). (ii)

It becomes an exceedingly tedious operation

when n has a value of over, say, 20. In calling

this the " exact " value in the table the inten-

tion is merely to convey the idea that the only

approximation involved is that incident upon

the use of V-place logarithms, the process

per se being an exact one. The fourth and

fifth columns of the table give the results ob-

tained by using the values of log \n, their first

second and third differences, in the usual ad-

vancing difference interpolation formula

«a;+«= w^+ « A M^

-Jr^C^A^u^+nO.A^u^---. (iii)

TABLE I

Values of log T (re) hy Different Methods

n
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tion is probably the transformation of calcium

carbonate by the combined action of ammonia,

produced by bacteria either by the denitrifieation

of nitrates or by the fermentation of protein, to-

gether with carbon dioxide, produced either by the

respiration of large organisms or the fermentation

of carbohydrates by bacteria. Both ordinary crys-

tals of calcium carbonate and oolites may be pro-

duced by the growth of mixed cultures of bac-

teria, either in salt or fresh water. The zonal

structure of the oolites of bacterial origin and of

those found in nature in oolitic deposits appears

to be exactly the same; undoubtedly this shows the

similarity of the processes of their origin.

Coral Seefs and Seef Corals of the Southeastern

United States, Their Geologic Sistory and Their

Significance: Thomas Wayland Vaughan.

After briefly alluding to some of the more re-

cent publications on coral reefs, the author stated

what in his opinion were the necessary lines of

investigation in order to understand the ecologic

factors influencing coral reef development, the con-

structional role of corals and other agents, and the

series of geologic events which preceded any par-

ticular coral reef development. The geologic his-

tory of the extensive coral reefs of the southeast-

ern United States and nearby West Indian islands,

which have been the subject of investigation for a

number of years, was outlined and the bearing they

have on the theory of coral reef formation was

indicated.

The author stated his conclusions regarding the

Florida coral reefs as follows: (1) Corals have

played a subordinate part, usually a negligible part,

in the building of the Floridian plateau; (2) every

conspicuous development of coral reefs or reef

corals took place during subsidence; (3) in every

instance the coral reefs or reef corals have de-

veloped on platform basements which owe their

origin to geologic agencies other than those de-

pendent on the presence of corals.

The older Tertiary reefs and reef corals of St.

Bartholomew, Antigua and Anguilla all grew on

subsiding basements. The relatively small propor-

tion of the contribution by corals to calcareous

sediments in Florida, the Bahamas and the West
Indies was shown.

It was shown that the Floridian plateau was sim-

ilar in configuration to the Mosquito Bank off

Nicaragua, to Campeche Bank ofE Yucatan and to

Georges Bank off Massachusetts; the east side of

the Floridian plateau is similar to the continental

shelf off Cape Hatteras. The platform which sup-

ports the reef along the east coast of Florida ex-

tends beyond the reef limits northward of Fowey
Rock. The reef platform of the Great Barrier Eeef
of Australia is similar to the continental shelf of

eastern North and Central America, and it con-

tinues south of the reef limits. Rosalind Bank,

Caribbean Sea, was compared with Rangiroa,

Paumotus, which is similar in essential features.

The complex history of the coral reef foundations

in Florida, Antigua, St. Martin, Anguilla and

Bermuda was described, and it was stated that

the formation of the platforms could not be re-

ferred solely to Pleistocene time.

Attention was directed to the facts that around

the Island of Saba, in which volcanic activity has

so recently ceased that the crater is still preserved,

there was scarcely any platform at all; that in the

case of the young but slightly older volcanic island

of St. Kitts, the platform was narrow, while the

geologically much older islands standing above

the Antigua-Barbuda bank, the St. Martin

plateau, and the Virgin Bank, rise above platforms

which are miles across and have an area many times

greater than that of the present land surfaces.

Width of platform is therefore indicative not of

the amount of submergence, but of the stages at-

tained by planation processes.

The conclusions were summarized as follows

:

1. Critical investigations of corals as construc-

tional geologic agents are bringing constantly in-

creasing proof that they are not so important as

was long believed, and that many of the phenom-

ena formerly attributed to them must be accounted

for by other agencies. Here it should be empha-

sized that the ecology of probably no other group

of marine organisms is known nearly so thoroughly

as that of corals.

2. All known modern off-shore reefs which have

been investigated grow on platforms which have

been submerged in recent geologic time.

3. No evidence has as yet been presented to show

that any barrier reef began to form as a fringing

reef on a sloping shore and was converted into a

barrier by subsidence; but it is clear that many,

if not all barrier reefs stand on marginal plat-

forms which already existed previous to recent sub-

mergence and the formation of the modern reefs.

4. Study of the geologic history of coral reef

platforms has established that there were platforms

in early Tertiary time on the site of many of the

present-day platforms, and evidence has not as yet

been adduced to prove long-continued, uninter-

rupted subsidence in any coral reef area. There

have been many oscillations of sea level and re-

cent submergence is probably complicated in many
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areas by differential ciustal movement concomi-

tant with increase in volume of oceanic water

through deglaciation.

5. The width of a submerged platform border-

ing a land area is indicative not of the amount of

submergence, but of the stage attained by plana-

tion processes. Other conditions being similar, the

longer the period of activity of such processes the

wider will be the platform.

6. The principal value of the coral reef investi-

gation to geology consists not so much in what has

been found out about corals as in the study of a

complex of geologic phenomena, among which coral

reefs are only a conspicuous incident.

Causes Producing Scratched, Impressed, Fractured

and Secemented Pebiles m Ancient Conglomer-

ates: John M. Clarke.

The Devonian conglomerate lying beneath the

fish-beds of Migonasha, P. Q., is a characteristic

"Nagelflnh" filled with scratched, fractured and

deeply impressed pebbles. Specimens exhibited

indicate that the explanation of the phenomena of

impression by solution, as suggested by Sorby,

Heim, Kayser and others, is inadequate and that

the effects described are in large part actually due

to forcible contact resulting from internal friction.

Some of the pebbles show unqualified evidence of

glacial scratching and the entire mass is regarded

as an outwash from glacial moraine.

Revision of Pre-Cambrian Classification in On-

tario : WiLLET G-. Miller and Cyril W. Knight.

During the past decade the authors have been

engaged in detailed work on pre-Cambrian areas in

various parts of the Province of Ontario. The re-

sults of this work, and that of other investigators,

have made apparent the necessity for revising the

age classification of the pre-Cambrian rocks, par-

ticularly in the use of the terms Huronian, Lau-

rentian and others. The following classification

and nomenclature have therefore been adopted by
the Ontario Bureau of Mines.

Keweenawan.
Unconformity.

Animikean.
Under this heading the authors place not only

the rocks that have heretofore been called

Animikie, but the so-called Huronian rocks

of the "classic" Lake Huron area, and the
Cobalt and Eamsay Lake series. Minor un-
conformities occur within the Animikean.

Great Unconformity.
(Algkjman Granite and Gneiss.)

Laurentian of some authors, and the Lorrain
granite of Cobalt, and the Killarney granite
of Lake Huron, etc.

Igneous Contact.

Timiskamian.
In this group the authors place sedimentary

rocks of various localities that heretofore
have been called Huronian, and the Sudbury
series of Coleman.

Great Unconformity.
There is no evidence that this unconformity is

of lesser magnitude than that beneath the
Animikean.

(Laurentian Granite and Gneiss.)
Igneous Contact.

Loganian.
Grenville (Sedimentary), Keewatin (Igneous).
The authors have found the Keewatin to occur

in considerable volume in 8. E. Ontario and
have determined the relations of the Gren-
ville to it.

Investigations by the junior author during 1914
have shown that certain rocks of the "classic"
Huronian area of Lake Huron, the "Thessalon
greenstones," that heretofore have been placed
with the Keewatin, are of much later age, being in

intrusive contact with the Animikean, as defined

in the above table.

North American Continent in Upper Devonio Time :

Amadeus W. Grabau.

The history of North America in the Upper
Devonic has been worked out in some detail, on
the basis of physical stratigraphy combined with
paleontology.

At the opening of the Upper Devonic, marine
waters were much restricted ia North America, the

greater part of the United States being exposed to

active erosion of the previously deposited Hamilton
or earlier formations, as indicated by disconform-

ities. The Tully-Genesee sea was restricted to cen-

tral New York, but extended northward over Can-

ada. Appalachia, Atlantica (the Old Eed Conti-

nent) and Mississippia were the chief continents.

The evidence pointing to the gradual southward

transgression of the sea over the eroded lands is

clear. Three open marine water bodies existed

throughout Upper Devonic time, each with its

Urals, (2) the western or North Pacific, extending

from central New York across Ellsmere land to the

Urals, (2) the western or North Pacific extending

across part of Alaska, (3) the eastern or Atlantic.

The latter entered the interior by way of a narrow

strait between Appalachia and Atlantica, permit-

ting the periodic invasion of the Atlantic or Tropi-

doleptus fauna. There may have been a fourth

South Pacific water body extending into Nevada,

but this is less certain. Three principal river sys-

tems are recognized in the lowland of Mississippia.

These have furnished the black mud for the black

shales which were deposited in embayments of di-
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minished salinity. The eastern or Genesee beds

are restricted to New York and the states just

south. The base of the blaek shale of Ohio, Michi-

gan and Canada is younger than Genesee, as shown
by stratigraphic and paleontologio evidence. The
great fish fauna of these shales is shown by its oc-

currence and distribution to be primarily the fauna

of these sluggish rivers projected at intervals into

the brackish water of the embayments. The land

flora of Mississippia is also preserved in these

shales. The rivers of Appalachia and Atlantica

also had their fish fauna, but these were of different

types, their smaller size adapting them to these

torrential streams. With them occurred the sur-

vivors of the Eurypterids, which also inhabited the

rivers of the Paleozoic lands. The flora of Appa-

lachia and Atlantica is likewise largely distinct

from that of Mississippia. The deposits made by

these rivers were partly preserved as sandy deltas

and alluvial fans.

"Symposium on the Passage from the Jurassic to

the Cretaceous."

(1) The Morrison; An Initial Cretaceous Forma-

tion: Willis T. Lee.

(2) Origin and Distribution of the Morrison:

Chables C. Mook.

(3) Sauropoda and Stegosauria of the Morrison

Compared with those of South America, Eng-

land and Eastern Africa: E. S. Lull.

(4) The Faleobotania Evidence: E. W. Beert.

(5) The Invertebrate Fauna of the Morrison: T.

W. iStanton.

Present Condition of the Volcanoes of Southern

Italy: H. S. Washington and A. L. Day.

A brief description of the general condition and

state of activity at Vesuvius, Etna, Vulcano and

Stromboli, as observed during the summer of 1914.

Becent Eruptions of Lassen Peak, California: .T.

S. DiLLEE.

Lassen Peak, in northeastern California, at the

southern end of the Cascade Eange, has long been

considered an extinct volcano, but has recently

shown signs of rejuvenescence. The first of the

recent outbreaks occurred at 5 p.m.. May 30, 1914,

and since then many eruptions have occurred. The
nature of this remarkable phenomenon was illus-

trated and discussed.

Physiographic Study of the Cretaceous-Eocene

Period in the BocJcy Mountain Front and Great

Plain Provinces: Geoege H. Ashley.
The study of the rocks, especially of the coal

beds, the structure and the life in the provinces

named, appears to indicate that Upper Cretaceous

time in that region was occupied by a single move-
ment of subsidence, somewhat irregular, but, on
the whole, persistent: that this was followed by a
period of general and differential uplift, to be fol-

lowed in turn by renewed subsidence, interrupted

locally, from time to time, by pronounced move-

ments of differential uplift. Comparison is made
between this interpretation and the assumed condi-

tions in the eastern United States and certain de-

ductions drawn as to the point in the time scale at

which the first general uplift occurred.

Eelation of Physiographic Changes to Ore Altera-

tions: Wallace W. Atwood.
While a land mass is being dissected, the ground-

water table is slowly lowered through that mass,

until, at the peneplain and base-level stages, the

groundwater table remains almost stationary for

long periods of time. During successive cycles of

erosion the position of the base-level of erosion in

the land mass being dissected must change, and,

if climatic conditions remain constant, such

changes are necessarily accompanied by changes

in the position of the groundwater table. ^ If

the land mass is elevated, the base-level will be

lowered through the land, and the groundwater

table will be slowly lowered. When a land mass is

depressed, the base-level of erosion and the ground-

water table are elevated throughout that land mass.

Moist climates will raise the groundwater table,

and dry periods lower that table. As the ground-

water table is raised or lowered, the zones in which

the chemical changes associated with the secondary

alteration of ore deposits take place are varied in

thickness.

These facts indicate that physiographic studies

may be profitably applied in the study of ore alter-

ations, and conversely that the record of ore alter-

ations may furnish important data bearing upon

the physiographic evolution of the districts con-

cerned.

The study of secondary ores by various investi-

gators has called for intensive physiographic

studies. During the past season field work waa

done in the vicinity of Butte, Montana, and Bing-

ham Canyon, Utah, to determine the relationship of

physiographic evolution to the secondary enrich-

ment of ores in those regions. In this paper the

problem of the application of physiography to the

investigation of secondary ores was defined, and

some of the results of the past season's field work

were presented.

Graphic Projection of Pleistocene Climatic Oscilla-

tions: Chester A. Eeeds.
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Penck's ourve^ page 1168, "Die Alpen im Eis-

zeitalter," 1909, expresses graphically the climatic

oseillations of the alpine district for Pleistocene

and post-Pleistocene time. The key to the four

glaciations and the three interglacial stages indi-

cated in the curve was found in the four outwash

deposits of glacio-fluvial streams on the northern

foreland of the Alps in the vicinity of Ulm and

Munich. Along the present stream valleys the

glacio-fluvial deposits are arranged in terraces, the

oldest occupying the highest position and the

youngest the lowest level. When the key was car-

ried in mind to the French and Italian Alps the

remarkable association of these deposits on the

northern foreland was found to he applicable

throughout. Hence the names of four small tribu-

taries of the Danube which cross the outwash de-

posits on the Bavarian plateau, G-iinz, Mindel, Eiss

and Wiirm, were applied by Penck and Briickner

to the first, second, third and fourth glaciations.

The deposits of the third or Riss glaciation in the

Swiss and French Jura extend farther out on the

foreland than the deposits of the other glacial ad-

vances, but in other districts the morainal deposits

of the second or Mindel stage extend beyond that

of any other, hence it is regarded as the most ex-

tensive of the four alpine glaciations. The mo-

rainal and outwash deposits of the first or Gvinz

glaciation are least in evidence while those of the

fourth or Wiirm glaciation, the last, are most in

evidence.

That the temperature of the alpine region was

considerably colder during the stages of glaciation

than during the interglacial stages and the present

which is at the close of the retreating hemicycle of

the last glaciation, is shown conclusively by the de-

pressed snow lines. Penck has determined their

position in the Alps for all four glaciations. They

have a distribution parallel to that of the present

snow-line, but occupying lower levels, namely,

Giiinz, 1,200 meters, Mindel, 1,350 meters, Riss,

1,300 meters, and Wiirm, 1,200 meters below the

present snow-line. During the interglacial stages

the snow-line was approximately 300 meters higher

than the present one. From the Hottinger Breccia

near Innsbruck Penck determined that there was a

temperature variation of 1° G. for every 200-meter

change in the altitude of the snow-line.

The unit of measurement which Penck used in

estimating the duration of the Pleistocene period

is the retreating hemicycle of glaciation of the

fourth or Wurm stage, better known as the post-

glacial period. In the alpine district Penck and

Briickner found that in this retreating hemicycle

there were three minor advances called the Biihl,

Gsehnitz and Daun stadia. These advances were

preceded by a prominent minor retreat of the

Achen oscillation. From the lignite deposits of

Diirnten, the deposits of the Muota deltas and the

turf deposits in many of the glacial swamps it has

been possible to estimate the duration of this hemi-

cycle of glaciation in years, as follows:

Subdivisions of Post-Glacial Time

Years
Achen oscillation 9,000
Biihl advance and retreat 5,000
Gsehnitz advance and retreat 4,000
Daun advance and retreat 3,000
Age of copper 1,000
Post-copper time 3,000

Total 25,000

The estimate on the duration of post-glacial

time in America is based chiefly on the recession

of the waterfalls of Niagara and St. Anthony. Re-

cently Coleman* made an estimate based on the

rate of wave erosion on the shore of Lake Ontario

and glacial Lake Iroquois. Twenty-five thousand

years is a figure which falls within the estimates

made by Coleman, Taylor, Lyell, Chamberlain and

Salisbury. It is a bit under those of Fairchild,

Sardeson and Spencer and above those of Gilbert

and Upham. It is considered a conservative figure.

Penck states that it must have been 16,000 to

24,000 years from the Etihl stadium to the present,

with 20,000 years as an average, and 25,000 to 40,-

000 years from the beginning of the Achen re-

treat to the present. In selecting a figure, however,

which shall be used as a unit of measurement in

calculating the duration of the entire Pleistocene

period, he chooses 20,000 years as the length of

post-Wiirm time.

The correlation of the mountain glaciations of

the Alps with those of the Scandinavian continental

ice fields of Pleistocene time has not been worked

out in all regions, but there is sufficient informa-

tion at hand to say that there were four advances

of the continental ice over northern Europe which

correspond to the periods of ice advance upon the

alpine forelands. Geikie remapped in 1914 the

second, third and fourth glaciation distribution in

Europe. G. de Geer delimited the retreating stages

of the fourth glaciation in the Scandinavian penin-

sula in 1912.

A correlation of American with European glacial

deposits has been made by Leverett. By consid-

* Coleman, A. P., Proceedings, Twelfth Inter.

Geol. Cong., Canada, 1913.
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ering with Leverett^ the so-called lowan glaeiation

contemporaneous with the lUinoian it is possible to

correlate the Gtinz glaeiation with the Nebraskan,

the Kansan with the Mindel, the Illinoian with the

Eiss and the Wisconsin, early and late, with the

Wurm. There are corresponding interglacial

stages. With the time units of Chamberlain and

Salisbury^ 2, 4, 8, 16, in mind for the duration of

the last three glaciations, based upon the degree

of weathering of American glacial deposits, it is

possible to construct a curve similar to Penck's,

but differing in length aad the number of units as-

signed to the interglacial stages. In tabular form

the data appear thiis:

Estimated Duration of Pleistocene Oscillations

Post-glacial ....

Fourth glacial. .

Third intergla-

cial

Third glacial. .

.

Second intergla-

Second glacial.

.

First interglacial

First glacial ....

Pre-transitional

.

25,000
25,000

25,000
50,000

100,000 150
25,000 175,

200,000
25,000

75,000
25,000:500,

25,000525

20,000
20,000

60,000

20,000

20,000
40,000

100,000
120,000

360,000
380,000

240,000
20,000'

5 100,000i480,000
11 20,000|500,000

ll 20,000!520,000

Geologic Deposits in Belation to Pleistocene Man:
Chester A. Eeeds.

The present known distribution of Pleistocene

man through southern Europe, the Mediterranean

border and Java, points to the conclusion that this

early man lived along the river courses, on the ad-

jacent uplands, in caves and grottoes which over-

looked well-defined river valleys and on the sea-

shore. Human remains have been found entombed

in a few caves within the region of mountain gla-

eiation—for example, Frendenthal, Kesslerlock

and Sohweizersbild in Switzerland—^but most of

the finds have been made in the southern non-

glaeiated portions of Europe. The vicissitudes and

the ameliorations of climate during the glacial and

interglacial stages no doubt caused southward or

northward migrations of peoples or encouraged

congestion in the limestone caverns of Belgium,

France, Germany and northern Spain. With the

repeated formation of continental ice sheets on the

sLeverett, F., Zeitschrift fiir GletcherJcunde,

Vol. IV., pp. 282-83, 1910.

6 Chamberlain and Salisbury, '
' Text-Book of

Geology," Vol. III., p. 414, 1906.

Scandinavian plateau during periods of glaeiation

and their movement outward in all directions across

the adjacent basins and lowlands of northern Eu-

rope, together with the appearance of ice caps on

the high mountains of southern Europe, the lower-

ing of the snow line on the mountain slopes, the de-

velopment of snow caps on plateaus of but moder-

ate relief, the extension of the glaciers into aprons

and tongues on the piedmont areas and the choking

of the river valleys with ice and deposits, glacial

man must have felt that Snow and lee were the

governing forces. The warmer interglacial epochs

were more to his liking. In the present terrace and

loess deposits along the river courses and in the

cave and grotto fillings, eight human culture stages

have been delimited within recent years. They

have been called, beginning at the bottom, pre-

Chellean, Chellean, Aeheulean and Mousterian as

Lower Paleolithic and Aurignaoian, Solutrean,

Magdalenian and Azylian-Tardenoisan as Upper

Paleolithic. In the cavern and grotto deposits of

the Dordogne, southern Prance, most of the culture

stages appear in regular geologic sequence one

above the other. Human remains and culture sta-

tions of glacial, interglacial or post-glacial age

have been found in approximately three hundred

different localities.

Physiographic Features of Western Europe as a

Factor in the War: Douglas W. Johnson.

Every military campaign is controlled to some

extent by the surface features of the country over

which the contending armies miist move. The

physiography of a region may therefore pro-

foundly affect both the detailed movements of

armies and the general plans of campaign. An ex-

amination of the physiographic features of western

Europe in the light of recent events enables one to

comprehend more fully the strategic importance of

many places mentioned in war dispatches and

throws valuable light upon the question as to why

the neutrality of Belgium was violated.

John Boyd Thacher Park. The Helderherg Es-

carpment a^ a Geological ParTc: Geoege F.

KUNZ.

A most important benefaction to the state of

New York is the beautiful John Boyd Thacher

Park, opened with appropriate ceremonies Sep-

tember 14, 1914. During the winter of 1913-14

the American Scenic and Historic Preservation So-

ciety received word of the intention of Mrs.

Thacher, widow of John Boyd Thacher, to realize

her generous purpose of donating to the state a

superb trust of 350 acres of land for a public park,
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as a memorial of her husband, and in March,

1914, a bill ivas introduced and passed in the leg-

islature accepting the gift and constituting the

American Scenic and Historic Preservation Society

the custodian. The park embraces the most pic-

turesque and geologically interesting part of the

Helderberg range in Albany County.

The remarkable geologic formations to be seen

in this park include one of the finest exposures of

the Upper Silurian and Devonian strata in the

country, and offer classic types of several forma-

tions, as is shown by the designations "Helder-

berg limestone" and "Helderberg group"; the

rocks contain, a great number of characteristic

fossils, especially of marine forms. On the slope

appear Hudson shales, and flaggy sandstones of

the Hamilton formation crown Countryman Hill.

The deep amphitheater at Indian Ladder has been

worn out by the water of a small stream.

There is now a small museum and library in the

park, and the Geological Survey has set up a

bench-mark. It is hoped that very soon the cot-

tage-building for the reception of guests will be

completed, so as to afford comfortable shelter for

visiting geologists who wish to study this Mecca

of geologists. The library would be glad to re-

ceive geological publications having any bearing

on the local conditions; such mail should be ad-

dressed to the curator of John Boyd Thaeher

Park, East Berne, New York. (By title only.)

The Belief of our Pacific Coast: J. S. Dillee.

The continental feature bordering the Pacific

coast of the United States is a mountain belt of

surpassing grandeur and composed in general of

two lines or ranges of mountain elevations with a

depression between. For the most part the two
lines of mountains appear to be parallel with each

other and the coast, the Sierra Nevada and the

Cascade Ranges on the east and the Coast Ranges,

including the Klamath Mountains of California

and Oregon and the Olympic Mountains of Wash-
ington on the west, from the Mexican line to that

of British Columbia. Cross folds connect the side

ranges and separate the great valley of California

from the Willamette Valley of Oregon.

The Sierra Nevada is composed of folded sedi-

ments and igneous rocks of various ages from
Silurian to Jurassic, and faulted and tilted as one

great block with long gentle slope to the west and
steep slope to the east.

The Cascade Range is essentially volcanic and

due mainly to volcanic upbuilding, though partly

to uplifting, from Mount Adams in Washington

to Lassen Peak in California, but beyond these

limits the older crystalline rocks rise to the sur-

face.

The Klamath Mountains are in large measure
like the Sierra Nevada in their rocks, although

more fossiliferous, but differ in structure, being

characterized by broadly curved thrust faults with

the overthrust into the concave curve and thus

toward the Pacific ocean.

The coast ranges of California and Oregon are

composed almost wholly of Mesozoic and Tertiary

roeks. In California the coast range rocks are

greatly crushed and faulted, but in Oregon the

compression has been much less intense.

At eight o'clock p.m., on December 29, the

society convened in the lecture hall of the Acad-

emy of Natural Sciences and listened to the

reading by Vice-president W. Lindgren of an ab-

stract of the address of the retiring president,

George P. Becker. The title of his address was
'

' Isostasy and Radioactivity. '

'

In addition to the papers which were read at

the general sessions, the following papers were

presented in the sectional meetings of the society:

"Origin of the Red Beds of Western Wyo-
ming," by El. B. Branson.

"Some New Points on the Origin of Dolo-

mites," by Francis M. Van Tuyl.

"Range and Rhythmic Action of Sand-Blast

Erosion, from Studies in the Libyan Desert," by
William H. Hobbs (by title).

"Corrasive Efficiency of Natural Sand-Blast,"

by Charles Keyes (by title).

"False Fault-Scarps of Desert Ranges," by
Charles Keyes (by title).

"iStratigraphic Disturbance Through the Ohio

Valley Running from the Appalachian Plateau in

Pennsylvania to the Ozark Mountains in Mis-

souri," by James H. Gardner (by title).

"Preliminary Paper on Recent Crustal Move-

ments in the Lake Erie Region, '
' by Charles E.

Decker.

"Quaternary Deformation in Southern Illinois

and Southeastern Missouri, '
' by Eugene Wesley

Shaw (by title).

'
' Old Shorelines of Mackinac Island and their

Relations to the Lake History, '
' by Frank B. Tay-

lor.

'
' Some Peculiarities of Glacial Erosion Near the

Margin of the Continental Glacier in Central Illi-

nois," by John L. Rich.

"New Evidence for the Existence of Fixed

Anticyclones above Continental Glaciers," by
William Herbert Hobbs (by title).
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'
' Can U-shaped Valleys be Produced by Removal

of Talus?" by Alfred C. Lane (by title).

"On the Origin of Monk's Mound," by A. R.

Crook.
'

' Physiographic Studies in the Driftless Area, '

'

by Arthur C. Trowbridge (by title).

"Heiaicones at the Mouths of Hanging Val-

leys," by Charles E. Decker (by title).

"Block Diagrams of State Physiography," by

A. K. Lobeck (by title).

" Pre-Cambrian Igneous Rocks of the Pennsyl-

vania Piedmont," by F. Bascom (by title).

"Magmatio Assimilation," by P. Bascom (by

title).

"Hypersthene Syenite (Akerite) of the Middle

and Northern Blue Ridge Region, Virginia," by

Thomas L. Watson and Justus H. Cline (by title).

"Pyrrhotite, Norite and Pyroxenite from Litch-

field, Connecticut," by Ernest Howe.

"Some Effects of Pressure on Rocks and Min-

erals,
'
' by John Johnston.

"Primary Chalcocite in the Fluorspar Veins of

Jefferson County, Colorado, '
' by Horace B. Patton.

"Recent Remarkable Gold 'Strike' at the

Cresson Mine, Cripple Creek, Colorado, '
' by Horace

B. Patton.

"Platinum-gold Lode Deposit in Southern Ne-

vada," by Adolph Knopf.

"Organic Origin of Some Mineral Deposits in

Unaltered Paleozoic Sediments," by Gilbert van

Ingen.

"Type of Rifted Relict Mountain, or Rift-

Mountain," by John M. Clarke.

"Evidence of Recent Subsidence on the Coast of

Maine," by Charles A. Davis.

"Basic Rocks of Rhode Island: Their Corre-

lation and Relationships," by A. C. Hawkins and

C. W. Brown.

"Acadian Triassio, " by Sidney Powers.
'

' Geological History of the Bay of Fundy, '
' by

Sidney Powers.

"Alexandrian Rocks of Northeastern Illinois

and Eastern Wisconsin," by T. E. Savage.

"Olentangy Shale and Associated Deposits of

Northern Ohio," by Clinton R. Stauffer (by

title).

"Diastrophie Importance of the Unconformity^

at the base of the Berea Sandstone in Ohio," by

H. P. Gushing.

" Kinderhookian Age of the Chattanoogan

Series," by E. O. Ulrich.

"Origin of the Iron Ores at Kiruna, Sweden,"

by Reginald R. Daly (by title).

'
' Origin of the Rocky Mountain Phosphate Do-

posits—Preliminary Statement," by Eliot Black-

welder (by title).

"Regional Alteration of Oil Shales," by David
White (by title).

"Oil Pools of Southern Oklahoma and North-

ern Texas," by James H. Gardner.

"Natural Gas at Cleveland, Ohio," by Frank
E. Van Horn.

"Origin of Thick Salt and Gypsum Deposits,"

by E. B. Branson.

"Crystalline Marbles of Alabama," by Wm.
F. Prouty (by title).

"Devonian of Central Missouri," by E. B.

Branson and D. K. Greger.
'

' Olentangy Shale of Central Ohio and its

Stratigraphic Significance, '
' by Amadous W.

Grabau.
'

' Hamilton Group of Western New York, '
' by

Amadeus W. Grabau.

"Extension of Morrison Formation into New
Mexico," by N. H. Darton (by title).

"Geological Reconnaissance of Porto Rico," by
Charles P. Berkey.

"Relation of Cretaceous Formations to the

Rocky Mountains in Colorado and New Mexico,"

by Willis T. Lee.
'

' Post-Ordovician Deformation in the St. Law-

rence Valley, N. Y. " by George H. Chadwick.

The annual dinner of the society was held on

the evening of December 30 and was attended by
140 of the members of the society and their

friends. E. O. Hovey acted as toastmaster and

the speakers of the evening were Messrs. W. Lind-

gren, H. F. Osborn, C. D. Waleott, C. R. Van
Hise, W. W. Atwood and F. R. Van Horn.

In addition to the hospitality offered by the

Academy of Natural Sciences, the Fellows of the

society resident in Philadelphia entertained the

Geological and Paleontologieal Societies and their

friends at luncheon each day of the meeting and

at a smoker given on the evening of the first day,

at the close of the reading of the presidential ad-

dress.

The officers elected for the year 3915 were

Arthur P. Coleman, president; L. V. Pirsson, first

vice-president; H. P. Gushing, second vice-presi-

dent; Edward O. Ulrich, third vice-president;

Edmund Otis Hovey, secretary; Wm. Bullock

Clark, treasurer; J. Stanley-Brown, editor, and

Frank R. Van Horn, librarian.

The next meeting of the society will be held at

Washington, D. C, December 28-30, 1915.

Edmund Otis Hovey,

Secretary



SCIENCE
Friday, April 9, 1915

CONTENTS

The Deplorable Contrast between Intrana-

tional and International Ethics and the

Mission of Medical Science and Medical

Men: Dr. S. J. Meltzee 515

Cyrus Fogg BracTcett: Propessoe W. F.

Magie 523

Geographical Meeting in New Torlc 525

The Pacific Association of Scientific Societies. 626

Scientific Notes and News 526

University and Educational News 531

Discussion and Correspondence:—
On the Proposed Reorganisation of Depart-

ments of Clinical Medicine in the United

States: Dr. Graham Lusk. Letter from
Professor Ed. Claparede: M. Ed. ClaparSide. 531

Scientific BooTcs:—
MacBride's Text-hooTc of Emiryology: F.

E. L. Garrison's Introduction to the His-

tory of Medicine : Dr. Eoy L. Moodib .... 534

The Nature and Origin of Fiords: Professor
Douglas W. Johnson 537

Special Articles:—
The Importance of a Consideration of the

Fiber Proteins in the Process of Bleaching

Cotton : B. S. Levine 543

The American Phytopathological Society: Dr.

C. L. Shear 545

The Philadelphia Meeting of the American
Psychological Association: Dr. Egbert M.
Ogden 547

The Illinois Academy of Science: Professor
E. N. Tbanseau 549

Societies and Academies:—
The Botanical Society of WasHngton: Dk.

Perley Spaulding. The Biological Society

of Washington: M. W. Lyon, Jr. The
Anthropological Society of Washington:

Dr. Daniel Folkmae 550

MSS. intended for publication and books, etc., intended for

review should be sent to Professor J. McKeen Cattell, Garrison-

On-Hudson, N. Y.

TUE DEPLOEABLE CONTRAST BETWEEN
INTRANATIONAL AND INTERNATIONAL
ETHICS AND THE MISSION OF MED-
ICAL SCIENCE AND MEDICAL MEm
The chief aim of my remarks is to point

out the unique position which medical sci-

ences and medical men occupy in the hor-

rible war which is going on between civil-

ized nations. International morality may
possibly derive some permanent benefit

from a conscious knowledge of this posi-

tion. However, in order to make my point

clear, I shall introduce it by a discussion

of some aspects of ethics.

Moral philosophy assumes for granted

that ethical relations of civilized men are

safely established ; it concerns itself merely

with the question regarding the nature of

the origin of ethical precepts. In general,

it may be admitted that the vast majority

of civilized men indeed do not question the

correctness of ethical demands. But

writers on moral philosophy fail to distin-

guish between intranational and interna-

tional ethics. Hence, we find frequently

that international occurrences are dis-

cussed from the point of view of intrana-

tional principles ; international occurrences

are brought before the forum of a supreme

court of the world for judgment, but the

merits and demerits of the cases are argued

from the point of view of ethics which ob-

tain in intranational moral relations. But

the truth is that there is an abyss between

the two domains of morality.

Let us first look at the status of intrana-

tional morality. The ethical relations

1 Address delivered at the annual diimer of Co-

lumbia University Bioehemical Assoeiation, March

26, 1915.
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among civilized fellow men, united by bonds

of race, nation or country, are firmly es-

tablished. Justice and duty are deeply

rooted conceptions, the compelling force

of which is spontaneously recognized by

all normal members of the individual com-

munity; the small fraction of dissenters

consists of defectives and criminals. Sym-

pathy, kindness, altruism and self-sacrifice

are not enforceable human virtues, but are

nevertheless profoundly appreciated and

admired by the individuals of all civilized

nations. Honesty is an indispensable vir-

tue. In parenthesis I may, however, say

here that to my knowledge "honor" is not

among the general precepts of ethics. It is

an artifact; it is mostly an artificial vir-

tue of a class which considers itself as be-

ing above the simple requirements of jus-

tice and duty. It is not an unusual occur-

rence that in the name of honor a man may
slay with relative impunity a fellowman

whose home life he has dishonored.

From Sokrates to our day students of

moral philosophy offered various theories

concerning the nature of the principles

underlying the "science of conduct." I

shall not discuss the merits of the theories

of Hedonism or Utilitarianism, the Law of

God or the Categorical Imperative ; they do

not concern us here. But I have to refer

to one theory which was not received with

great favor and which had only a short

life of popular existence. In the latter

half of the last century, under the power-

ful influence of Darwin's theory of nat-

ural selection in the domain of biology, a

systematic attempt was made by some phi-

losophers (Herbert Spencer and others)

to look upon ethics as a purely biological

phenomenon. Family ties of lower ani-

mals, it was thought, developed into the

ethics of civilized nations. Whether on ac-

count of the feverish social and altruistic

activities which have been going on in the

last decade or two and for which a biologic

theory of ethics could hardly have served

as a sufficient stimulus; or whether on ac-

count of the general decadence in popular

enthusiasm for the theory of natural se-

lection in general, the fact is that the

theory of biologic origin of ethics seems

to have been generally abandoned in recent

years. But whatever we may think philo-

sophically regarding the nature of funda-

mental origin of ethics, we can practically

not deny that morality is subject to evolu-

tionary influences; it has undergone and is

continually undergoing development. Mor-

ality manifests a continuous growth. The

development of savage races into cultured,

ethical nations is a matter of historical

record. In fact, the progessive widening

which conceptions like justice or duty are

continually undergoing within the confines

of a nation is practically a matter of direct

observation during an individual's life-

time.

I shall dwell here especially on two ele-

ments which are operative in this process.

The foremost factor in the evohitionary

progress of intranational morals is to be

found undoubtedly in the intellectual ac-

tivities peculiar to man. The growth and

development of the sciences, of arts, music,

poetry, literature and religion, from their

rudimentary phases into their present

high states, elevated the specific human

character and favored the widening and

deepening of morality of any individual

nation or rather the morality of the indi-

viduals of which these nations are com-

posed. The human intellect may or may
not be the primary cause of morality; but

the unfolding of human intelligence and

the growth of intellectual activities specif-

ically human, are undoubtedly important

elements in the growth and development

of specific human morality. This connec-

tion between intelligence and morality is

practically a matter of direct observation.
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On this basis the further assmnption is

justified, that even the conscious primitive

morality of primitive man did not make
its appearance abruptly. It developed

very slowly, parallel, to a certain degree,

with the development of man in the ani-

mal stage into man with rudimentary in-

telligence.

I presume, then, that conscious morality

did not begin abruptly, but developed very

slowly, parallel with and assisted by the

development and growth of human intelli-

gence. However, important as the human
intelligence may be, evidently it is not the

only controlling factor of morality. "We

see animals acting towards their fellow

creatures in a manner which, if seen in hu-

man beings, we would consider as highly

ethical. We all know how animals care

for their offspring. We see dogs licking

the wounds of their fellow dogs—an act

resembling a Samaritan service. We see

altruistic activities in the communities of

the bees and the ants. We designate these

animal activities as instincts and we have

indeed no evidence that a conscious moral-

ity is at the bottom of these phenomena.

We have, however, to keep in mind that

the harmonious relations between animals

are observed only among individuals of

the same species or race, or the same drove

or swarm, whether they are presided over

by a bell-wether, a queen or any other

single leader, or have a democratic form of

government with several contending lead-

ers. Animals belonging to different spe-

cies, races or strains get frequently into

ferocious fights as soon as they meet, or as

soon as there is a collision of interests and
instincts. There are therefore sufficient

reasons for assuming that the purely ani-

mal, instinctive element is involved to a

considerable degree in the moral relations

between individuals of the same group of

human beings which have some efficient

bond in common.

Now let us look at the moral aspects

which international relations present. The
history of nations, civilized or uncivilized,

consists chiefly of a tale of more or less

ferocious wars interrupted by periods of

peace. War is nothing but wholesale

murder; but the men of one tribe or na-

tion who are murdering men of another

tribe or nation have no idea that they are

committing crimes; on the contrary, the

more civilized individuals among the fight-

ers are honestly possessed by the convic-

tion that they are performing a moral

duty. It is true that in times of peace

citizens of one country enjoy in another

country most of the privileges enjoyed by

the citizens of that country. This is guar-

anteed by treaties. There are also inter-

national laws which even presume to pre-

scribe the mode of warfare among the sig-

natory powers. In time of peace a sincere

friendly intercourse frequently prevails

between the individuals of various nations.

There are numerous international reunions

for the purpose of furthering human
knowledge and general human interests in

all lines of human endeavor. All these

facts may give us the right to speak of in-

ternational morality. Nevertheless, even

peace, especially peace in modem times

and among civilized people, is practically

nothing more than a truce during which

nations are feverishly active in preparing

for the next war, preparing to slaughter

their apparent friends of to-day and to

lead or to drive their own men to be

slaughtered. During peace the leaders of

nations are engaged in their military quar-

ters or in their chancelleries in spying

upon and intriguing against the nations

with whom they exchange international

amenities.

In international dealings cunning and

deceit are essential factors in success; it is

diplomacy. Honesty has hardly a place

in these dealings. Only honor is the big
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word which is loudly used by those who
speak for nations as units, that sham vir-

tue in the name of which crimes are com-

mitted by the privileged classes within each

nation and in the name of which hundreds

of thousands of honest and innocent citi-

zens of various nations are murdered or

crippled for life in the groundless and

senseless strife of nations, brought about

by the ambitions of unprincipled leaders.

Furthermore, international relations in

time of peace, which have an ethical ap-

pearance, are held together by flimsy ties.

International peace conferences, interna-

tional law, and peace treaties are merely

scraps of paper which are torn to shreds at

first sight of a bone of contention between

nations.

In a previous section I insisted, and I

believe rightly, that intellectual growth

and activity are most important factors in

the development and growth of intrana-

tional morals. What is the value and in-

fluence of intellectual growth and activity

in international morals? Highly intellec-

tual, civilized nations fight one another with

a rage, a ferocity and with an intent to kill

as probably did their animal ancestors of

different strains or races, hundreds of

thousands of years ago. But different spe-

cies of another type of animals, let us say

dogs and cats, are probably fighting to-day

as their ancestors fought thousands of

years ago, that is, tooth and nail, the only

weapons at their disposal; their physical

agility, their promptly acting reflexes, the

finer developed senses and their remark-

able instincts did not help them in develop-

ing new weapons or new ways of fighting

;

they had no human intellect. But the hu-

man race ? We need not go back thousands

of years. It suffices to compare warfares

separated only by a hundred years. I need

not enter upon a comparison of the rage,

brutality and barbarity with which the

wars are conducted; in this regard the

present war is surely not behind its prede-

cessors, and none of the cultured belliger-

ent nations are ahead of or behind the

others. Perhaps atrocities are at present

not so much a question of barbarity as of

success and eificiency—^the idols of all

walks of modern life. But as to destruc-

tiveness of human life, that cardinal aim

in the war of nations, the progress made
in this comparatively short span of human
history is immense; it reads like a fairy

tale. From high in the air a human bird

directs you to turn a micrometer screw one

millimeter or two and a huge shell anni-

hilates hundreds or thousands of your

enemy. A small group of human fishes

bubble up in the vicinity of a huge levia-

than, a dreadnought, and in less than ten

minutes hundreds of men and millions of

dollars are forever at the bottom of the

sea. In a stretch of hundreds of miles,

hundreds of thousands of soldiers are

moved rapidly without a hitch from one

place to another where they are needed

most. The success is wonderful. In barely

eight months millions of people were killed

or crippled, perhaps as many more were

made homeless and driven into starvation

and billions of dollars borrowed and

wasted. And that astounding result was

not accomplished as in olden times, merely

by extraordinary physical force or en-

durance or by that virtue in which wild

beasts greatly excel men, the virtue of

physical courage; it was accomplished by

specific human ingenuity. Mathematics,

physics, chemistry and other theoretical

and practical sciences have made these aw-

ful results possible. In fact, practically

every kind of intellectual activity took and

takes a profound part in the bitter strug-

gle which now goes on among highly civil-

ized nations. Historians, philosophers,

literary men and others are busy contrib-
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uting offensive and venomous literature

about their fellow men of nations with

whom their country is at war, whose

friends they were and whose honors they

enjoyed. Poets sing the song of profound

hatred and musicians write the melody to

it, or compose war marches and songs. Re-

ligion offers an extraordinarily sad spec-

tacle. Nations having the same religion

and believing in the same God, pray to Him
that He may help them destroy their

enemy. Think of the robber and mur-

derer who on his most godless errand prays

to God for aid and guidance

!

But here I must call your attention to a

paradoxical but remarkable fact. Beastly

as international morality is, when nations

are at war, war nevertheless unquestion-

ably elevates the mfranational morality.

The majority of citizens in every country

are not idealists; in time of peace they

comply with the laws of their country and

fulfill their simple duties, not more and

not less. But when their country is at war,

a new spirit comes over them; they be-

come altruists, they are ready to bring

sacrifices, to lose their life or to become

cripples for life. Whether a country is

right or wrong with regard to the merits

of a particular war in the eyes of an out-

sider, a neutral, this has no bearing upon

the moral status of the man inside his

country. That status is unquestionably

elevated during war, and even after the

war his relations to his countrymen remain

on a higher moral plane. But this applies

to civilized countries only, and of these

only to such countries whose civilized citi-

zens fight its battles.

Now let me recapitulate briefly. Hu-

man morality, whatever the nature of its

origin may be, was and is subject to evo-

lutionary influences. It began in the pre-

savage state of men. Its development has

been and is a very slow process. In its

present state we must sharply distinguish

between intranational and international

ethics; there is an abyss between them.

Intranational morals attained a high state.

Intellectual activities of all kinds were and
are most important factors in its growth.

The morality in international relations, on
the other hand, is generally low, and is

frightfully bad when these relations are

interrupted by war. War is an animal

method of settling differences between two

contending vicious species, and human in-

tellectual activities greatly intensified the

deadliness of the procedure. The efforts

to create international laws for the pur-

pose of restraining the ferocity of inter-

national struggles proved of little avail.

We have cultured, civilized Germans,

Frenchmen, Englishmen, and so on, but

the world is not yet inhabited by cultured

civilized men.

Apparently biological processes are

operative in these horrible differences be-

tween the intranational and international

states of morality. Intellectual activity is

capable of efficiently assisting in the de-

velopment of morality among individuals

which are allied by some organic and social

bonds ; thus little or no resistance is offered

to the beneficent intellectual influence.

But individuals of different strains, with

natural divergences and antagonisms, sus-

tained by differences in education, cus-

toms, forms of law, etc., offer great resist-

ance to the unifying influences of intellec-

tual activity.

Accordingly, biological traits common
to all animals, while some of them may ex-

ert a favorable influence upon the evolu-

tion, rate of growth and the direction of

human morality, are surely not the main

factors of its creation and development.

On the contrary, in interracial and inter-

national relations many biological traits

are profoundly inimical to a development
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of proper moral ideals. Struggle for ex-

istence, uncontrolled physical strength and

dexterity, love of fight, hate, rage, bravery,

etc., are traits which the human race has

in common with wild beasts, and an uncon-

trolled cultivation of these traits may often

prove disastrous to all human morality.

On the other hand, intelligence and intel-

lectual activities are traits which distin-

guish man from beast. Their intense cul-

tivation by civilized men has been the main

cause of the high state of morality which

prevails and is visibly progressing within

the confines of civilized countries—the in-

iranational ethics.

But now let us turn again to interna-

tional ethics. We have seen that there is

an abyss between international and intra-

national morality. "We have seen further

that war between civilized countries brings

in modern times incomparably more

frightful results than in previous ages,

which is undoubtedly due to the astounding

discoveries and inventions brought to

light by the intense intellectual activities

in the various cultured countries. Are dis-

coveries and inventions, are even appar-

ently sound intellectual activities, danger-

ous to international morality? Is this

morality rather regressive instead of be-

ing progressive? And what can we do to

make it progressive or to accelerate the

imperceptible progress? The last ques-

tion is the more important one, since it

presents a practical and not merely an

academic problem. In the following I in-

tend to discuss some factors which may
contribute in some modest way to its solu-

tion. I am fully aware, as all of you are,

of the immensity of the problem, and I am
aware, more than you, of the microscopical

dimensions, metaphorically speaking, of

your guest of the evening. But I shall

act now as I always acted, upon the

principle that it is neither good nor wise

to possess less courage or more modesty

than that drop of water which innocently

and cheerfully undertakes to drill a hole

in a rock.

As one who swore allegiance to the med-
ical tribe, I shall begin by saying that the

case of international morals is very bad

indeed, but it is by no means hopeless;

that only hopeful men are capable of at-

taining desirable results; that a remedy
which promises to bring some help, be it

ever so small, is not to be despised, and

that a sum of such remedies may save even

a bad case.

It seems to me quite probable that inter-

racial and international morals are also

subject to evolutionary influences and

are undergoing a developmental process;

but the progress is extremely slow because

it has to struggle too much against the

beastly nature of man. Even the develop-

ment of international morality is a slow

process; it must have taken many thou-

sands of years before it reached its pres-

ent stage. The present condition of inter-

national ethics would perhaps appear to

us even quite high, if we had the means to

compare it with its status of hundreds of

thousands of years ago. This recognition,

namely, that interracial and international

morals are undergoing a progressive de-

velopment, but that their progress is nec-

essarily very slow, seems to me to be a very

useful one. In the first place, because it

encourages us to try to accelerate thSs

progress, be the rate of the possible in-

crease in the acceleration ever so small and

be the means at our disposal for accom-

plishing it ever so meager. In the second

place, it suggests to us to avoid looking for

means of acceleration which are far out of

proportion with the rate of the evolution-

ary progress; it is bound to fail and even

to bring a temporary reaction, as history

taught us over and over again.
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I do not consider it as my province to

try to discuss here all sorts of means

which possibly may serve to increase prog-

ress in international morality. My chief

purpose is, as stated at the beginning, to

bring forward the value of medical sci-

ences and medical men as efficient factors

in furthering the progress of international

morality. However, before coming to it,

I wish to call attention briefly to a point

or two to which reference has been made

before. I believe, in the first place, that it

is of prime educational importance to point

impressively to the fact that there is a

gulf between national morality, on the one

hand, and interracial and international

morality, on the other hand. A confusion

between the two sets of ethics may harm

the former and retard the possible progress

of the latter. Citizens in neutral countries

at all times, and citizens of all countries in

times of peace, should know, should feel it

deeply in their hearts, that war has not the

slightest feature of morality, that it is

simply a mode of settling differences be-

tween two or more strains of the human
race in the fashion of wild beasts, in-

creased in deadliness and ugliness by the

activities of human intelligence. Here is

an incontestable fact which gives pain and

distress to the moral man; humanity, as a

whole, shows that its moral conduct is not

above that of vicious animals of various

species. The discussion of the question as

to who began the war and who prevents

its conclusion is far from the mark; it is

purely academic and is borrowed from the

point of view of intranational morals.

Justice and law had little to do with the

beginning of the war and will have very

little to say with its settlement. War is

carried on by brute force and is settled by

it with the aid of exhaustion and starva-

tion. The many circumstances which lead

to the numerous wars are mere incidents,

but not the real cause of them. There is

only one cause for all the wars and that is

the possession by human beings of ferocious

qualities peculiar to wild beasts, often en-

tirely unrestrained and sometimes even

directly cultivated to a higher degree.

In teaching intranational morality it

ought to be made clear that physical

strength, courage, dexterity and efSciency,

useful and desirable as they are for the

success in the life of the individuals and

the nation they compose, are not moral

principles. On the contrary, they may
greatly magnify the evil results when

used for unethical principles. Bravery

and efficiency, which are most highly val-

ued qualities in war, are qualities which

are most destructive to your so-called

enemy of to-day and perhaps your friend

of yesterday and, moreover, perhaps of

your friend of a day after to-morrow.

I now come to the chief point I wish to

discuss. Short as the discussion will be,

it is nevertheless the chief object of my
entire discourse. I have stated above that

the striking feature of this war, the great

destructiveness of human life, owes its

success to the employment of scientific re-

sults in carrying on the war. All sciences

which may contain some practical element

are contributing in some way or another

to the wholesale destruction of human life.

And not only the scientific results, but the

scientists themselves are active at the

front in laboratories improvised in large

automobiles to search for new inventions

and discoveries which may be of some im-

mediate practical use or to predict the na-

ture of the weather to be expected at dif-

ferent points, etc. And those who can not

assist in such a direct way try to contrib-

ute to the spirit of war by spreading en-

thusiasm, by abusing the enemy, and by
implanting hatred against it.

But there is one most inspiring exception
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to this sorrowful rule. It is the utilization

of the medical sciences and the behavior

of medical men in the war. The results of

medical investigations of the last few de-

cades and the activities of medical men
are of immense practical importance to

modern warfare. In some of the former

wars perhaps as many soldiers were wiped

out in consequence of disease as were

killed by the bullet or bayonet. The com-

bined modern studies in pathology, bac-

teriology, hygiene, surgery, medicine,

pharmacology, preparation of antiseptics,

etc., have immensely reduced the ravages

of war as far as sickness and injuries are

concerned. Medical sciences and medical

men are part and parcel of wars. But

what is their ethical status with reference

to strife of nations in comparison with

other sciences, with other men of science,

men of culture and education? Here is

the answer.

None of the numerous important discov-

eries made in the medical sciences was

ever used for the destruction of life or

harming the enemy in modern civilized

warfare.

Any discovery or invention made in the

sciences or the practise of medicine, made
in one of the warring countries, is freely

given to the medical fraternity of a bellig-

erent country—unless it involves a business

relation over which medical men have no

power. It is illuminating to read a review

in an English medical journal of medical

reports made at a German medical meet-

ing held on a battlefield.

On the battlefield, on the firing line, per-

haps in the midst of a hail of bullets and

fragments of shrapnel, physicians and sur-

geons, some of them volunteers, pick up

wounded soldiers without regard to na-

tionality, and treat friend and foe alike.

It is practically of no moment to the sick

and wounded soldier to which of the hos-

pitals of the civilized ielligerent nations-

he will he taken for treatment. The physi-

cian, as a physician, knows no difference

between races and nations, between friend

and foe.

And withal physicians in every one of

the warring countries are as good patriots,

and are as ready to sacrifice their lives in

their country's struggle, as any other pa-

triotic citizen of his beloved country, with

the only difference that he, the physician,

is merely ready to die, or to he crippled for

life, in the service for his country, hut he

is not engaged in killing or harming any
one helonging to another nation or coun-

try.

There might be a few exceptions—it would

be miraculous indeed if there would be

none; any large group has its exceptions.

But such few exceptions can not be held

up against this wonderful picture which

medical men present in war. And won-

derful indeed this picture is. We have

seen how low international morals are at

all times; we see how infamously bad it is

at the time of war and especially at the

present ferocious war of cultured nations.

And in the midst of this inferno we per-

ceive a group of sciences which are in

intimate contact with life and with war,

and which nevertheless never contribute

to the degradation of interracial and inter-

national morality. "We perceive, further-

more, in every belligerent nation among
the combatants a group of patriotic men,

brave and ready for every self-sacrifice,

who do nothing but render help to those

who need it, who render it as members of

their particular country, but render it to

foe and friend alike. Here are representa-

tives of humanity, as a whole, here is a

most encouraging example of an elevated

international morality.

This wonderful fact is not my discov-

ery; it is a fact well established, and "well
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known to everybody, at least ought to be

known by everybody. But the calling of

this fact to full consciousness of the mem-

bers of our profession may render a great

service to the progress of international

morality.

In the dawn of history, the medical man
was also the treasurer of philosophy and

morals. In the middle ages when knowl-

edge became specialized, medical men more

and more devoted their activity exclusively

to medical practise. On account of the

inefficiency of medicine at that time, medi-

cine lost its prestige. However, in the re-

cent decades medicine became a science and

one marvelous discovery follows another,

and the efficiency of medical practise in-

creases rapidly. Medicine makes accessible

to man uninhabitable parts of the world.

It prevents disease, and with increased effi-

ciency it learns to cure it. Medical sci-

ences and medical men rose in the estimate

of discriminating civilized mankind.

Could they {medical sciences and medical

men) not 'become again hearers of the flag

of morals, especially of international mor-

als? In the furious struggle which is go-

ing on at present amongst civilized nations

international morals lost its friends; re-

ligion, sciences and the brotherhood of

mankind proclaimed by the followers of

socialism failed it; medicine alone did not

desert it. In times of peace and for the

purpose of furthering useful knowledge

medical sciences and medical practises are

working in separate groups, according to

their specific aims. But all medical men
of various shades and groupings ought to

unite for this one high aim, ought to estab-

lish a Medical Brotherhood for the Pur-

pose of Upholding and Accelerating the

Progress of International Morality.

Every one of the scientific and practical

men in medicine in our large country

ought to join with enthusiasm such a mis-

sionary enterprise. The initiative ought

to be taken by our large neutral country,

but we may appeal to our neutral brethren

in other neutral countries to join our cru-

sade. However, we must not approach our

medical confreres in the belligerent na-

tions as long as the war lasts, lest it may
be interpreted as an attempt to weaken

their patriotism and their enthusiasm for

the cause of the particular countries of

which they are an integral part.

S. J. Meltzbe
eockefeller institute for

Medical Eeseaech

CTSUS FOGG BBACEETT

By the death of Professor Cyrus Fogg

Brackett, which occurred on January 29,

another link connecting the present with

the past in the history of physics in this

country was broken. Professor Brackett

belonged to that group of physicists whose

influence is now felt through their pupils

in most of our universities. In the early

days of his service at Princeton he was as-

sociated with Joseph Henry, who was a

trustee of the college, and who took an

active interest in the development of the

department of physics under Professor

Brackett 's direction. His early studies

came before the French influences had been

superseded by the German, and his think-

ing always showed traces of that early

training.

Professor Brackett, after graduation at

Bowdoin College in 1859, studied medicine

at the Harvard Medical School, and was

graduated as Doctor of Medicine in 1863.

He then returned to Bowdoin as a member

of the faculty, and soon became professor

of chemistry and physics. In 1873, on the

advice of Professor Henry, he was called

to Princeton as professor of physics. His

coming to Princeton coincided with the

foundation of the John Green School of
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Science, and with a greatly increased in-

terest in all scientific studies. He became

at once the trusted adviser of the board

of trustees in their endeavors to increase

and improve the instruction in scientific

subjects, and he was influential with the

faculty in all matters connected with the

development of the curriculum.

The physical laboratory as he found it

had no equipment for research, and but

little for demonstration. He felt it was his

duty to devote himself to the improvement

of the equipment, and to the organization

of courses of lectures and laboratory in-

struction. As new apparatus came in he

would put it together and test it, and when

new apparatus was wanted which could be

better made than purchased, he would con-

struct it with his own hands. He was very

skillful in all mechanical work, and much
of the apparatus which he made is still in

use.

At the same time he gave himself with

entire devotion to his labors as a teacher.

He thoroughly believed that physics should

form an essential part of every student's

course of study, and realized that if this

were the case the course in physics should

not be confined to the dry details of the

subject, but should rather present the phi-

losophy of nature. Owing to the breadth

of his education, and to his unlimited in-

terest in all scientific and philosophical

questions, he was able to illuminate his

subject with illustrations drawn from other

sciences, and from the practical applica-

tions of science in the arts. His courses of

lectures were not only instructive, but in-

spiring, and many of his students remem-

ber him with affection and respect as the

most stimulating influence in their intel-

lectual life.

Professor Brackett's interests were

strongly excited by the development of

electrical science, and of its applications

to the comfort and convenience of life. He
was acquainted with many of the great in-

ventors by whom those applications have

been made, and he became connected with

some of their principal achievements as an

expert adviser. He was occupied for sev-

eral years as an expert, both in the labora-

tory and in the courts, with the questions

arising in the contest concerning the in-

vention of the telephone. He was thus led

to give instruction in the engineering side

of electrical science, and ultimately in 1889

to undertake the development of a school

of electrical engineering. The course in

this school, as he planned it, is designed

for graduates, or for others already prop-

erly qualified by a sufficient knowledge of

mathematics, physics and chemistry. One

of its principal features is the emphasis

laid upon the advanced study of general

electrical science. His aim was to give his

students a thorough general knowledge of

their science, so that after a short experi-

ence in the practise of their profession

they might qualify for positions in which

scientific knowledge is particularly needed.

Although, as he appreciated would be the

case, the membership of this school has

never been large, many of those who have

gone out from it have justified the plan on

which it was organized by rapidly attain-

ing important places in the profession of

electrical engineering.

Professor Brackett was for many years

a member of the American Association for

the Advancement of Science, and in 1886

was vice-president of section B. He was

also a member of the American Philosoph-

ical Society. His knowledge of medicine

and his general interest in the public wel-

fare led to his appointment as a member of

the State Board of Health of New Jersey.

He served as president of this board for

ten years. He was also for many years a

member of the sanitary committee of
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Princeton University, and was its respon-

sible member in charge of the infirmary.

In 1908 he insisted on retiring from

active service and was made professor

emeritus. He at once turned his attention

to research, for which he was so well fitted,

and from which his devotion to professorial

duties as a teacher had for so many years

excluded him. He employed his technical

skill in making optical preparations, and

at last became interested in the construc-

tion of a ruling engine for the construction

of diffraction gratings, of the sort known

as echelette gratings. He devised a new

method for the mechanical grinding of the

screw, by which most of the hand labor

that was needed in the methods previously

used was avoided, and before his death he

had the satisfaction of seeing the engine

which he constructed producing gratings

of satisfactory quality. "With very little

additional labor it will be fitted to do the

work for which it was designed.

Professor Brackett was gifted with a

most winning personality. He made
friends of his colleagues and his pupils.

The gift of the Palmer Physical Laboratory

by Mr. S. S. Palmer, and its endowment

by Mr. D. B. Jones and Mr. T. B. Jones,

are monuments of the affectionate regard

which he inspired in some of those who

knew him. He was a wide reader, and an

ingenious speculator on physical questions,

and was always ready io contribute of his

knowledge to those who came to him for

information and advice. He will be re-

membered by all who came within the range

of his infiuemce as an inspiring teacher, an

affectionate friend and a good man.

W. F. Magie

GEOGBAPEICAL MEETING IN NEW YOBK
The second joint meeting of the American

Geographical Society and the Association of

American Geographers will be held in New

York, Friday and Saturday, April 9 and 10,

1915. With the exception of Friday evening,

the sessions will be held at the society's build-

ing, Broadway at 156th Street. President

Dodge of the association will preside at the

sessions. The joint meeting will be called to

order on Friday morning by Mr. John Green-

ough, vice-president and chairman of the coun-

cil, American Geographical Society. The
Park Avenue Hotel at the corner of 33d Street

and Park Avenue, will be headquarters for as-

sociation members. The American Geograph-

ical Society has very generously asked all

association members to be their guests at the

hotel during the meeting, from Thursday

afternoon, April 8, to Saturday afternoon,

April 10. The arrangements make it desir-

able to dine together at hours to be announced

at the session on Friday. It is hoped that as

many members as possible will arrive on

Thursday in time for dinner and the social

gathering in the secretary's room at the hotel

during the evening. The American Geograph-

ical Society has invited all members of the

association to luncheon on both Friday and

Saturday noon at a restaurant close to the

society's building. Mr. George A. Plimpton

has invited the members of the association,

their wives, and all workers in geography in

attendance at the meeting to meet at his home
on Friday evening. Mr. Plimpton will speak

informally on Early American Geography, and

exhibit his complete and interesting library of

early American texts in geography.

The scientific program is as follows:

FRIDAY MORNING SESSION (PROM ELEVEN O'CLOCK

TO twelve-thirty)

" The Coast of New Caledonia," by W. M.

Davis.
" Geography of the Navajo Country," by H.

E. Gregory.

FRIDAY AFTERNOON SESSION (FROM TWO O'CLOCK

TO five)

" Utah, the Oasis at the Foot of the Wa-
satch," by Mark Jefferson.

" The Geographic Factor in Agricultural

Industries," by C. S. Scofield.
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" Origin of Some Desert Basins," by IST. H.

Darton.
" The Natural History of Ancient Vinland,

and its Geographic Significance," by M. L.

Fernald.

FRIDAY EVENING SESSION (AT 8 :30, 61 PARK AVE.)

"Early American Geography," by George

A. Plimpton.

SATURDAY MORNING SESSION (FROM TEN O'CLOCK

TO twelve-thirty)

" Argentina and the Argentines," by Bailey

Willis.

" Winter Weather as a Factor in the Great

War," by E. DeO. Ward.
" The Muir Glacier in 1911 and 1913," by

Lawrence Martin.

PACIFIC ASSOCIATION OF SCIENTIFIC
SOCIETIES

At the Seattle meeting of the Pacific Asso-

ciation in May, 1914, the new constitution for

a Western Division of the American Associa-

tion for the Advancement of Science was ac-

cepted and recommended to the constituent

societies for their adoption. It was determined

that a two thirds vote would be necessary for

adoption; that if this vote was secured before

the meeting of the American Association at

San Francisco in August, 1915, the work of

the Pacific Association would be given over to

the Western Division at the end of the Au-

gust meeting, provided the Western Division

was organized and ready at that time to con-

tinue the work of the Pacific Association. On
March 20, 1915, the required two thirds vote

was secured, and the Pacific Association is

now ready as soon as the constitution is signed

by the officers of the voting constituent so-

cieties to turn over the work to the new Di-

vision at the end of the August meeting of

the American Association. The following so-

cieties adopted the new constitution in the

following order : Biological Society of the

Pacific Coast, Pacific Coast Paleontological

Society, The Cordilleran Section of the Geo-

logical Society of America, The Seismological

Society of America, Astronomical Society of

the Pacific, The Technical Society of the Pa-

cific Coast, The Cooper Ornithological Club,

California Academy of Sciences, Puget Sound
Section of the American Chemical Society,

The Pacific Slope Association of Economic
Entomologists, San Francisco Society of the

Areheological Institute of America, and the

San Francisco Section of the American Mathe-

matical Society—twelve societies in all. The
following societies rejected the constitution:

The Philological Society of the Pacific Coast,

and the San Francisco Section of the Ameri-

can Chemical Society. The Geographical So-

ciety of the Pacific did not reply. The Pacific

Coast Branch of the American Historical As-

sociation will decide the question late in 1915.

Dr. Campbell, president of the American

Association, has already appointed a com-

mittee to effect the organization of the divi-

sion,, and it will be ready in August to receive

the work and the archives of the Pacific As-

sociation which will in this manner terminate

a five years of active work.

J. N. Burman,

Secretary of the Pacific Association

Seattle,

Maroh 30, 1915

SCIENTIFIC NOTES AND NEWS
Dr. Ira Eemsen, president emeritus of

Johns Hopkins University, will deliver the

principal address at the formal opening of the

new chemistry building of the University of

Minnesota, on May 24.

At the recent commemoration day exercises

at the Johns Hopkins University there was

presented to the university by a committee of

which Dr. William S. Halsted, professor of

surgery, was chairman, a portrait in oil by

Mr. Seyffert, of Philadelphia, of Dr. Franklin

P. Mall, professor of anatomy in the university.

Dr. Lewellys L. Barker, professor of medicine,

made the presentation address.

Professor Charles S. Wilson, of the Cor-

nell School of Agriculture, has been nominated

by Governor Whitman as New Tork state com-

missioner of agriculture.

Officers of the Eoyal Astronomical Society

have been elected as follows : President, E. A.
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Sampson, astronomer royal for Scotland; Vice-

presidents, J. "W. L. Glaisher, Esq., Colonel

E. H. Hills, W. H. Maw, Esq., H. H. Turner,

Savilian professor of astronomy, Oxford;

Treasurer, E. B. KJnobel, Esq.; Secretaries

A. S. Eddington, Plumian professor of astron-

omy, Cambridge, Alfred Fowler, Esq. ; Foreign

Secretary, Arthur Schuster, Esq.

Nine members of the American Eed Cross

Sanitary Commission, on their way to Servia

to fight the ravages of typhus and other con-

tagious diseases in that country, sailed on
April 3 on the steamship Due D'Aosta, for

Naples. They were : Dr. Thomas W. Jackson,

chief sanitary inspector; Dr. Hans Zinsser,

bacteriologist; Dr. Andrew W. Sellards, Dr.

George C. Shattuck, Dr. F. B. Grinnell, Dr.

B. W. CaldweU, W. S. Standifer, Luis de la

Pena and Hobart D. Brink. Dr. Eichard P.

Strong, the director of the commission," will

meet them at Salonika. The expenses are

being paid jointly by the Eockefeller Commis-
sion and the Eed Cross.

On the retirement of Mr. Otto H. Tittmann

from the superintendency of the United States

Coast Survey, recently announced from Wash-
ington, Dr. Henry S. Pritchett, president of

the Carnegie Foundation, writes :
" He entered

the Coast Survey forty-eight years ago, and re-

ceived his scientific training, as was the custom

in that day, in the survey itself. Passing

through all the divisions of scientific work, in-

cluding hydrography, geodesy, terrestrial

magnetism and tidal observation and predic-

tion, Mr. Tittmann reached the highest scien-

tific position in the survey and became in

1898 assistant superintendent, and in 1900

superintendent of the Coast and Geodetic

Survey. His administration of this great post

has been admirable, both from the scientific

and the administrative point of view. His con-

tributions to the determination of the figure

of the earth, to the fixation of the boundary

line between Canada and the United States,

and his part in international geodesy have done

credit to the country. With all his distin-

guished ability and service, he has united a

modesty as fine as it is rare. It is a fortunate

country which has such public servants."

Dr. Arthur W. Goodspeed, professor of

physics in the University of Pennsylvania,
has returned from Marburg, Germany, where
he intended to pursue research work.

Professor Lynds Jones, of Oberlin CoUege,
is planning to take a party of twelve students

with an assistant to the coast of Washington,
leaving Chicago June 21. Seven weeks will

be spent studying the ecology of the region.

From Neah Bay to Moclips the party will

have as guides Guilliute Indians, making use
of a gasoline launch and canoes along the

coast. Special scientific investigation will be
made of Coelentera, Echinodermata and Mol-
lusca which abound between the tides. In
addition, particular attention will be given

to the kelp beds, the trees and bushes of the

coast and the land animals of the islands.

Members of the expedition wiU later visit the

exposition at San Francisco.

The address to the graduating class of the

Michigan College of Mines is to be given this

year by Professor James F. Kemp, of Colum-
bia University, on AprU 16.

Dr. John F. Anderson, director of the

hygienic laboratory, U. S. Public Health
Service, addressed the Minnesota Pathological

Society, on March 30, at the Institute of

Anatomy. His subject was: "The Present

Status of Our Knowledge of the Etiology and
Distribution of Typhus Fever."

Dr. Edith J. Claypole, research associate

in pathology in the University of California,

died on March 27, in Berkeley, California.

Dr. Claypole was well known as a teacher and

investigator in biology and during recent years

for her work on the differentiation of strepto-

thrix infections in human beings, and on im-

munization against typhoid fever.

J. Foster Crowell, known as an expert in

railroad construction and hydraulic engineer-

ing, author of works on engineering subjects,

including " Training a Tropic Torrent," " How
Holland Was Made " and " Modem Wharves
and Harbor Facilities," died in New York
City, on March 29, aged sixty-seven years.

Miss Mary E. Garrett died on AprU 3, in

the sixty-second year of her age. Miss Garrett
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took an active interest in education and gave

large sums to the Johns Hopkins Medical

School, Bryn Mawr College and the Bryn
Mawr School for Girls in Baltimore.

SiE John Cameron Lamb, long connected

with the British post office and chairman of

many departmental committees, the author of

works dealing with improvements in the use of

the cable and the wireless telegraph and the

construction of lifeboats, died on March 30,

at the age of sixty-nine years.

The Eoyal Astronomical Society has by a

vote of 59 to 3 passed a resolution as follows:

That this meeting approves of the admission of

women as fellows and associates of the society,

and requests the council to take all necessary steps

to render their election possible.

The twenty-fourth session of the Marine
Biological Laboratory of Leland Stanford

Junior University at Pacific Grove, Cali-

fornia, will begin on Monday, May 24, 1915.

The regular course of instruction will con-

tinue six weeks, closing July 3. Investigators

and students working without instruction may
make arrangements to continue their wort
through the summer. The laboratory will be

under the supervision of Professor G. C.

Price, instructor in charge.

Professor J. Paul Goode, of the University

of Chicago, has just issued the map of Africa

in two forms, physical and political, and the

fourth pair in the series of wall maps for col-

leges and schools upon which he has been at

work for some years. The maps are 46 x 66

inches in size, the physical map printed in

twelve colors, the political map in nine colors.

These maps are entirely new, from original

sources, and represent an earnest effort to

achieve the highest quality of work in the map
makers art.

The American Ornithologists' Union will

meet in San Francisco, May 18-20. Eastern

members will leave New York on May 6,

reaching San Praneisco on the evening of

May 15. Two days, May 10-11, will be spent

at the Grand Canon, and two days and a half

at Los Angeles. The sessions will be held at

The Inside Inn, within the Exposition

Grounds, with the annual dinner on the even-

ing of May 18. Friday, May 21, will be de-

voted to a trip to the Farallon Islands, on the

TJ. S. Fisheries steamer Albatross, and other

trips will be arranged in accordance with the

number of visitors and their inclinations.

The Southwestern Anthropological Society

was organized on March 2Y, at Santa Fe.

The report of the organization committee was
unanimously adopted and Dr. Livingston Far-

rand, president of the University of Colorado

and formerly professor of anthropology at Co'

lumbia University, was elected president,

Dr. F. E. Mera was elected vice-president

Paul Eadin, secretary, and Judge R. H,

Hanna, treasurer. The members of the com-

mittee of research elected were Professor P,

E. Goddard and Mr. Niels Nelson, of the

American Museum of Natural History, New
York City; Professor Franz Boas, of Co-

lumbia University; Professor A. L. Kroeber,

of the University of California; Professor A.

Tozzer, of Harvard University, and Mrs. Stev-

enson, of the Bureau of American Ethnology.

Drs. Farrand and Radin are ex-officio members

of this committee.

The magnetic survey vessel Carnegie left

Brooklyn on March 6, bound on a two years'

cruise, via the Panama Canal. The region of

work will be chiefly in the Pacific Ocean and

in the south Atlantic and south Indian oceans.

A complete circuit of the earth between the

parallels of 60°-65° south is to be attempted,

November, 1915-March, 1916, starting out

from Port Lyttleton, New Zealand, as a base.

The Carnegie is commanded on this cruise by

Mr. J. P. Ault, who will be assisted in the

scientific work by Dr. H. M. W. Edwards

(second in command) and by observers Johns-

ton, Luke and Sawyer. Dr. Mauchly accom-

panies the vessel as far as Panama in order to

assist in the inauguration of the work in at-

mospheric electricity which, with the aid of

new appliances, is to be made a special fea-

ture on this cruise.

The appeal for subscriptions to the Sir

William White Memorial Fund has resulted,

we learn from Nature, in a sum of $15,000,

contributed by 455 subscribers. The com-

mittee of the fund has decided that the most
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suitable form, which the memorial could take

would be the establishment of a research

scholarship in naval architecture to he named

after Sir William- White ; and it has been ar-

ranged to hand over to the council of the In-

stitution of Naval Architects the greater part

of the funds subscribed so that a sum of at

least £100 a year shall be available for the

scholarship, which will be administered by the

council of that institution. In addition, a

medallion portrait will be placed in the new

building of the Institution of Civil Engineers,

and, finally, at the suggestion of Lady White,

a donation of one hundred guineas has been

made to the Westminster Hospital, where Sir

William White passed away.

The Washington Academy of Sciences is

giving a series of lectures in the auditorium

of the New National Museum, to which the

public is invited. All these lectures are illus-

trated by lantern slides. The program is as

follows

:

March 18—"The Volcano Kilauea in Action,"

by Arthur L. Day.

March 25—"Nematodes, their Eelations to Man-

kind and to Agriculture, " by N. A. Cobb.

April 1—"High Explosives an-d their Effects,"

by Charles E. Munroe.

April 8—'
' Insects and their Relation to Disease, '

'

by W. D. Hunter.

April 15—"The Earth," by E. S. Woodward.

Some years ago the buildings of the aqua-

rium: at Rothesay, which was for a time one

of the well-knovm " sights " of the Clyde, were

taken over by the Marquis of Bute. The

buildings have through his generosity pro-

vided a local habitation for the Buteshire Nat-

ural History Society, of which Dr. J. N. Mar-

shall is president, while they have also served

to house a valuable and developing museum
collection of the local fauna and flora. Lord

Bute has now installed a small laboratory for

biological research and provided the most

necessary equipment, including a motor boat.

Mr. L. P. W. Eenouf, of Trinity College, Cam-

bridge, has been placed in charge and, as he is

desirous of making the laboratory a thor-

oughly convenient center for research work

on the wonderfully rich marine fauna and

flora of the Clyde estuary, he will be grateful

for the gift of books and pamphlets bearing

upon marine zoology and botany.

The sundry civil act as passed by the last

session of congress contained appropriations

of $1,355,520 for the United States Geological

Survey. Most of the appropriations for the

Survey are included in this great government

supply bill, but in addition to the above-stated

amount $40,000 was appropriated in the leg-

islative bill for rents, so that the total amount

appropriated is $1,395,520. The principal

items in the appropriations for the Geological

Survey for the fiscal year ending June 30,

1916, are as follows:

Topographic surveys $350,000

Geologic surveys 350,000

Mineral resources of Alaska 100,000

Mineral resources of the United States . . 75,000

Chemical and physical researches 40,000

Geologic maps of the United States 110,000

Gaging streams, etc 150,000

Surveying national forests 75,000

The biU also appropriates $175,000 for print-

ing and binding survey reports, to be ex-

pended by the public printer, and $1,500,000

for the new Interior Department building,

which is to accommodate the office of the Sec-

retary of the Interior, the Geological Survey,

the Reclamation Service, the Land Office, the

Indian Office and the Bureau of Mines, all

bureaus of the Interior Department whose

work is closely related to that of the survey

and among all of which there is more or less

constant cooperation. The total cost of the

new building has been fixed at $2,596,000.

The test and certification of watches,

chronometers and other timepieces has been

carried on for many years at the Kew Ob-

servatory in England, at the Besangon Ob-

servatory in France and at the observatories of

Geneva and Neuchatel in Switzerland, but no

such tests have been made for the public in

this country, except for a few years at Tale

University many years ago. This line of work

is now started at the Bureau of Standards,

and Circular No. 51, entitled " Measurement
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of Time and Tests of Timepieces," has just

been issued, giving the regulations under

which the tests will be made, the methods em-

ployed, together with sections on the use and

care of watches, and on standard time and the

sources of reliable time standards with which

one may make frequent comparisons of his

watch. This first edition of the circular an-

nounces the regulations for the test and certi-

fication of watches only; the test of other

timepieces will be taken up later. For the

purposes of test watches are divided into two

classes, designated as A and B, adapted to

watches adjusted for five positions and three

positions respectively. The former test lasts

54 days, the latter 40 days. Both tests include

a test of the temperature compensation of the

watch, at temperatures of 5°, 20° and 35°.

In the Class A test is also included an exami-

nation of the isochronism adjustment of the

watch. Pour tests a year are carried out, be-

ginning on the second Tuesday in January,

April, August and October respectively. The

daily rates of the watches under the various

conditions are determined within about 0.1

second. If the performance of a watch is

within certain tolerances set for the different

conditions, a certificate is granted showing

the results of the test. If a watch fails to

meet the requirements, a report is rendered

showing wherein it fell short of the tolerances

and giving its actual performance in the trial.

Watches may be submitted by manufacturers

or jobbers of watches, by retail dealers, or by

individual owners of the watches, a fee being

charged which is estimated to cover the actual

cost of the test. It is expected that the tests

will be especially valuable in cases where

watches are to be used for scientific purposes

or exploration, and also to purchasers of high-

grade watches in giving them assurance that

the watch is reasonably adjusted and in good

condition at the time of the test. Copies of

the circular and also of the application blank

which must be filled out by those submitting

a watch for test may be obtained upon re-

quest directed to the Bureau of Standards,

Washington, D. C.

We learn from Nature that the movement
started last year for the establishment of a

Eadium Institution in Manchester met with a

generous response from the public. Thanks to

the assistance of public men and the press, the

committee that was appointed to carry out the

scheme was able to collect a sum of about

£30,000. The radium department was estab-

lished at the Eoyal Infirmary, and began work
on January 1 in a number of rooms that had
been equipped at a cost of £1,000, and started

with about 800 milligrams of radium metal.

The contract for the radium, which cost about

£21,000, was given to an American firm, and
its delivery was not therefore interfered with

by the outbreak of the war. In order to ensure

the maximum efficiency, the radium committee,

acting on the advice of Sir E. Eutherford,

Sir Wm. Milligan, and other experts, took

control of the equipment of the laboratories;

and the standardization of the radium was
done in the physical laboratories of the Uni-

versity of Manchester. The committee has

also drawn up a scheme for the distribution

of radium either in the solid form as appli-

cators, or as emanation tubes from the liquid

form, to the other hospitals in Manchester and
the district. Dr. Arthur Burrows is the radi-

ologist at the infimary responsible for the

administration, Mr. H. Lupton is the physicist

in charge, and Sir E. Eutherford acts as con-

sulting physicist to the department.

Admiral Peary's arctic ship, the Roosevelt,

has been sold and it is said that after it has

been fitted with oil-burning machinery and
other improvements, it will be sold to the Bu-
reau of Fisheries of the Department of Com-
merce and Labor. The ship wiU be used in

connection with the fisheries service in

Alaskan waters, and will proceed through the

Panama canal as soon as the refitting has been

The geologists of the University of Texas,

including the staffs of the school of geology

and the bureau of economic geology, have or-

ganized the Texas Geological Club. The pur-

pose of this club is to stimulate interest in

geological matters at the university and in

geologic research. Monthly meetings wiU be
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held, and papers bearing on matters of geo-

logic interest will be presented. The mem-
bership includes the following : F. W. Simonds,

J. A. Udden, P. L. WHtney, C. L. Baker, H.

P. Bybee, D. J. Jones, W. F. Henneger and

Alexander Deussen.

It is stated in Nature that the com-

mittee of users of dyes appointed to con-

fer with the British Board of Trade as

to a national dye scheme has come to a unan-

imous decision in favor of the adoption of a

scheme which difEers in certain important re-

spects from those of the scheme previously

made public. The proposal is to form a com-

pany with an initial share capital of £2,000,-

000, of which £1,000,000 will be issued in the

first instance. The government will make to

the company a loan for twenty-five years cor-

responding to the amount of share capital sub-

scribed up to a total of £1,000,000, and a

smaller proportion beyond that total. The

government advance will bear interest at 4 per

cent, per annum, payable only out of net

profits, the interest to be cumulative only after

the first five years. In addition, and with the

desire of promoting research, the government

has undertaken for a period of ten years to

make a grant to the company for the purposes

of experimental and laboratory work up to an

amount not exceeding in the aggregate £100,-

000.

UNIVESSITT AND EDUCATIONAL NEWS
Under the will of the late General Charles

H. Pine, recently published, Tale College will

eventually receive an addition of $150,000 to

the $50,000 scholarship fund established by

General Pine about three years ago. The will

also provides for the creation of a fund of

$250,000 to be devoted to manual training of

Ansonia boys and girls.

By the will of General William D. Gill, of

Baltimore, the Johns Hopkins University is

made residuary legatee after the death of his

wife. The bequest is to be used for the estab-

lishment of a chair of forestry.

Among the gifts recently received by Har-

vard University is one from Mrs. Samuel

Sachs, of $2,500 for the purchase of a work

or works of art for the Fogg Art Museum,
and one of $3,005 from various donors for the

Arnold Arboretum.

The sum of $25,000 has been contributed by
Mr. P. S. du Pont toward the University of

Pennsylvania Museum extension building fund,

which now amounts to more than $100,000. As
soon as the fund amounts to half a million

dollars, the building of the next extension wiU
be started.

Professor John A. Miller, director of the

Sproul Observatory of Swarthmore College,

has recently been elected vice-president of the

Dr. Rudolf Hober has been appointed to

the chair of physiology at Kiel vacant by the

removal of Professor A. Bethe to Frankfort.

DISCUSSION AND COBSESPONDENCE
ON THE PROPOSED REORGANIZATION OP DEPART-

MENTS OF CLINICAL MEDICINE IN THE
UNITED STATES

To THE Editor of Science: Although Dr.

Bevan's letter, published in Science in answer

to Dr. Meltzer's, warns college presidents, lay-

men and university professors who are heads

of laboratories to await patiently the findings

of committee, consisting largely of practising

clinicians, which is now considering the sub-

ject of the reorganization of the teaching of

clinical medicine, yet in spite of the implied

preemption of the subject it seems possible

that even a university professor may be al-

lowed to express his views.

For many years scientific work has been ac-

complished in this country in laboratories as-

sociated with the medical sciences, work which

has received world-wide recognition. In other

instances, clinicians have associated themselves

with laboratory men, and have produced re-

sults which are known in the great foreign

clinics. One might refer to the work of Cole-

man, of Joslin and of Howland as examples.

This represents the cooperation of the labora-

tory and the hospital which has yielded and is

yielding valuable results. There can be no
question of the value of sympathetic and
friendly cooperation of this sort.

The third stage, that of independent re-
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search by the clinician, is the goal toward

which the better schools of the country are

striving to approach. It is this which led to

the recent conditional gifts of $1,400,000 and

$750,000 from the Eockefeller Foundation to

the Johns Hopkins and to the Washington
University. The spirit of modern medicine

is that of scientific inquiry into the cause and

cure of disease. This spirit can only be im-

parted by men who are themselves makers of

modern knowledge. It is said that science

does not explain all things and it is asked

why should science be followed? The answer

to this question should be, more science, to

explain the unknown facts.

It is frequently set forth that there are two

subdivisions of medicine, medicine as an art

and medicine as a science. The impression is

conveyed that medicine as a research science

is not the object of a department of medicine.

For this reason, the cooperation of the scien-

tific departments is often asked. Innumerable

schemes for " correlation " have therefore

been presented to various medical faculties

throughout the country. " Correlation " in

this interpretation signifies that the scientific

departments are to give instruction in the

clinical years along the lines of the develop-

ments of modern scientific research. The oft-

repeated request for correlation in this sense

shows that there is something lacking in the

clinical instruction which should be there.

The medical students of the United States

are thoroughly grounded in the fundamental

sciences during the early years of association

with their schools. The fundamental sciences

are largely unknown to the rank and file of

the clinical teachers. This leads the latter to

ridicule the knowledge which the students,

with much labor and care, have sought to

acquire. One of two results follow; either

the student joins the instructor in belittling

the laboratory teaching, or the student, being

better informed than the instructor, feels ill

satisfied with his opportunities.

The situation is something like this. There

is a true scientific medicine based upon the

application of research medicine in the clinic.

The modern medical student is entitled to this

kind of instruction for the fulfilment of his

highest development. Can he get this? The
answer is found in the argument offered in

England as well as in the United States, that

the department of medicine should be devoted

to the teaching of medicine as an art. It fol-

lows that the direction of research is outside

its capacity.

Let this problem be examined a little more
closely. Many medical schools have recently

purchased costly string galvanometers for use

in affiliated hospitals. This apparatus is of

service in certain diagnoses. As an instru-

ment of research it might perhaps yield a

brilliant discovery if used by a man who had
been constantly engaged in the study of the

phenomena of the circulation during a period

of say five years. To the ordinary operator it

has no more power of revealing new truths

than would a Morse telegraphic outfit.

The truth of the matter is that, as a coun-

try, we have produced few men in medical

science. This is frankly because the teaching

of medicine has not been in accordance with

modern science. The staff of the medical de-

partment should consist of men, themselves

devoted to medical science, capable of carry-

ing it on, brought up in the air of it and
blessed by the enthusiasm of it. Such men
should be produced under the leadership of the

professor of medicine.

The true remedy is that the clinical de-

partments furnish instruction along modern
scientific lines. Other remedies are only

temporary palliatives. The medical school

owes a duty to the public. Personal ambition,

even though unconsciously exercised, should

not be allowed to frustrate the fulfilment of

the duty to the community which the college

lives to serve.

The schools are brought face to face with

the question whether their policy will be to

advance along modern lines or stand stiU yet

a little while.

It is impossible in any faculty to approach

this subject without hurting the feelings of

true and honorable men, men who deserve

well of their country and who are not to blame

for the present situation brought about by an
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altered trend of educational thouglit. It is,

therefore, extremely difficult to speak of these

matters without seeming to be both unkind

and unjust. On the other hand, if no word is

spoken, blame for cowardice is incurred.

It is the current opinion of the laboratory

departments that medicine should be taught

as a science by men who are scientific investi-

gators. It is their hope that departments of

medicine can be recognized so that this re-

form can be put into effect. We must think

not of ourselves but of the present and the fu-

ture. Only reorganization along modern lines

will bring the best trained students. One
needs but have one's touch on the scientific

pulse of the country to realize the absolute

verity of this statement.

The medical teaching of Friedrieh Miiller

is conceded to be the best in the world. This

is his own description of it.

At half-past eight I go to my institute, at ten

to the wards. May I explain? My clinic (at

9 A.M.) is in the theater and to this theater the pa-

tients are brought, and I show the patients before

my students and examine and explain the eases.

This takes an hour, and then I go with a part of

my students, which changes every day, to the

wards and instruct them personally. This takes

another hour. Then I go round the wards with

my assistants and it is one or half-past one when I

have finished. At least three times and in the

winter term four times a week I go to my institute

in the afternoon and give a general lecture. I lec-

ture upon the diseases of the brain, the diseases of

metabolism, diseases of the respiratory system and

so on over certain parts of the whole province of

medicine. My assistants are in part municipal,

paid for by the state. I have one assistant in bio-

logical chemistry, another in chemistry, one work-

ing on nervous diseases, one doing bacteriological

work and making a vast number of tests, Wasser-

mann tests and so on. If I have a case, say, of

typhoid fever, I give the proofs to the assistant

last named, if I have a nervous case, to the nerve

specialist. Any question of metabolism or chemis-

try I work out with my chemical assistants, and I

work with them. I go on with research work and

I do this work in connection with my assistants.

... I have my own laboratories. I have a large

laboratory for chemistry. I have a laboratory for

physical examinations and especially for patholog-

ical anatomy, then one for bacteriology and for

the Wassermann test, and so on. We have a large

building for laboratory work connected with my
clhiic and governed by me. ... Is it really neces-

sary to incur such great expenses? Would it not

be possible to conduct the school for the common
practitioner in the old well-established manner?
No. The general medical practitioner has always

and everywhere to deal with the highest good, with

the health of his fellow creatures and he must be-

come more and more even in the remotest village

the promoter of public health and therefore he

must be an educated man. In his responsible vo-

cation he must have some ideal which elevates him

above the daily sorrows and disappointments of

life. And he will find his refuge in his science.

Only a good scientific education will enable him to

follow the progress of medicine with critical under-

standing. Without a good scientific training he

would sink into mere routine.

Let these words sink into the understand-

ing.

Objection may be raised that no man in

America is fit to conduct a clinic in any way
similar to Friedrich MiiUer's. To say that is

to insult the intellectual capacity of the coun-

try. It is admitted to-day that we lead the

world in biology and in biological chemistry.

To state that it is impossible to conduct med-

ical instruction along the lines of what is ad-

mitted to be best, is inexcusable sophistry.

In conclusion, it is suggested that depart-

ments of medicine be organized under the

leadership of individuals who will develop

scientific research, and who will be placed

upon a salaried basis with prohibition of pri-

vate practise during a period of five years.

The facilities for medical research in the hos-

pital should be freely open to all at present in

connection with the schools. The proper de-

velopment of this scheme would take the whole

of a man's time during the first five years. At

the end of that time it will be evident whether

it is necessary for a master of medical science

to have that sharpening of the wits which an

outside consulting practise is supposed to

produce.

These words have not been written in a

spirit of i>ersonal antagonism to men of the

older order, for the writer has lived long

enough to desire to avoid arousing such antag-

onism. But he feels that they bear the mes-



534 SCIENCE [N. S. Vol. XLI. No. 1058

sage of the modern educational world and that

he would be recreant to his sense of truth if

he held his peace. Geaham Lusk

LETTER FROM PROFESSOR ED. OLAPAEEDE
J'apprends de divers cotes que " Science

"

a reproduit une nouvelle d'apres laquelle

j'aurais du demissionner de mes fonctions a

rUniversite de Geneve. Cette nouvelle est

entierement inexacte. La presse allemande,

qui I'a d'abord propagee, m'a confondu avec un
de mes cousins, professeur de droit germanique
a Geneve; celui-ci a en effet ete suspendu
provisoirement de son enseignement pour avoir,

dans son cours, reproche a la population

civile JDelge d'avoir tire sur ses agresseurs alle-

mands.

Au moment ou ces incidents se sont produits,

j'etais mobilise, a la frontiere, comme medecin
d'un bataillon de montagne. J'y suis done
entierement etranger. Mais, puisque mon nom
a ete prononce, permettez-moi d'ajouter, pour
eviter tout malentendu, que je ne partage

aueunement la maniere de voir de mon cousin,

dont la mere est allemande, et qui a ete lui-

meme eleve en Allemagne, ce qui explique

suffisamment son manque d'objeetivite en
cette affaire. Ed. Clapaeede

Fagult]!; des Sciences de Geneve

SCIENTIFIC BOOKS
Text-iooh of Embryology. Vol. I. Inverte-

brata. By E. W. MaoBride, M.A., D.Sc,
LL.D., F.E.S. London, Macmillan & Co.

1914. Pp. 692.

" The design of this text-book of embryol-

ogy of which this is the first volume, is to as-

sociate the structural development of embryos
with broad generalizations of what is known
of their physiology. Attention will be drawn,

for instance, to the correlation between the

function of certain organs of a larva and its

habit of life, and, in a more general way, be-

tween function and habit and the course of

development. Eeference will he made to some
of the more striking results obtained by ex-

perimental embryological research. Attention

will be drawn to gaps in our knowledge which
indicate promising fields for research."

These words by the editor, Professor Walter

Heape, introduce a work which promises to be
as useful to the embryologist as is the Cam-
bridge Natural History to the zoologist. Two
other volumes are to be included in the work,
one on the "Lower Vertebrata" by Professor

John Graham Kerr and one on the mammals
by Mr. Eichard Assheton, both announced to

be in press.

The volume before us measures 692 pages

and is illustrated by 468 well-executed figures.

The treatment is necessarily very succinct, as

will be apparent when we consider that Bal-

four's treatment of invertebrata in his " Com-
parative Embryology" of 1885 was almost

equally extended, and that Korschelt and
Heider devoted 1,509 pages to the same
groups in 1890-93. Professor MacBride's

treatment, of course, includes later investiga-

tions also. In each phylum at least one tjrpe

is selected for detailed description of the en-

tire life history, and in the larger phyla each

class may be so represented. Comparative

data are then discussed; the experimental

embryology is then treated, in some groups at

least; and in conclusion the phylogeny of the

phylum is considered from the point of view
of the developmental history. This method
admits both of considerable detail in the treat-

ment of the type forms, and also of succinct-

ness in the consideration of the comparative

data. It avoids the vicious habit of construct-

ing life histories from pieces of different

ontogenies, and at the same time preserves

some advantages of the comparative method.

The descriptive part of Professor Mac-
Bride's book is well done, and will be most
useful. Special note should be made of the

adequate descriptive treatment of cell-lineage

hitherto lacking in text-book form. A se-

lected list of literature follows each chapter,

and the index appears to be very full. The
practical embryologist will find methods of

study in many places.

In such a book very much depends on the

point of view of the author. The material is

so great that rigid selection has to be prac-

tised : what is to be rejected, what retained and

what principles are to be emphasized? There

is no doubt about the point of view of Pro-
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fessor MacBride; he stands firmly by the de-

scriptive method, and the phylogenetic point

of view as fundamental. All else is secondary

:

" It is, therefore, of the essence of comparative

embryology to separate the fundamental an-

cestral traits of development from the super-

ficial and secondary, and this is the task that

has been patiently pursued for the last thirty

years." If the results are considered disap-

pointing, this is due largely to the human fail-

ing of lack of patience; and if divergences of

opinion with reference to phylogenetic prob-

lems seem irreconcilable, in what better posi-

tion are the adherents of the experimental

analytical school? Are not opinions equally

diverse and irreconcilable there ? " The real

truth is that experimental embryology is an

adjunct and not an alternative to comparative

embryology."

As good an illustration of the author's pre-

ferred form of generalization as the book af-

fords is contained in the following quotation

:

"We are thus led to form the following con-

ception of the past history of the lower Meta-

zoa. A widespread and dominant race of

blastula-like animals once swarmed in the

primeval seas. Some of these took to a creep-

ing life and eventually gave rise to the group of

sponges ; others kept to the free-swimming life

and developed into planulffi, and so gave rise

to the Ooelenterata. Some of these planulas, by

the specialization of the cilia into comblike

locomotor organs, became Otenophora; whilst

the remainder adopted a fixed life and at-

tached themselves by their aboral poles. This

change occurred in the different divisions of the

stock at different stages of the evolution of the

internal organs of the planula ancestor, and

in this way the groups of Hydrozoa, Scypho-

zoa and Actinozoa arose."

One is tempted to ask are such questions

really the fundamental questions of compara-

tive embryology? No one doubts the broad

fact of evolution; nor can it be questioned

that embryology is a strong aid to compara-

tive anatomy and paleontology in the investi-

gations of relationships. But the method has

its limits, which seem to be surpassed in the

above citation.

The experimental method in embryology is

not a mere adjunct to comparative embryology
of this sort. Indeed, experimental embryology
has contributed very little to the phylogenetic

interpretation of ontogeny, and in the very na-

ture of things it is impossible that it should

do so.

We have in fact two quite radically distinct

points of view in embryology, viz. : the com-
parative anatomical and phylogenetic repre-

sented by Professor MacBride, and the func-

tional analytic. Both rest, of course, upon
descriptive embryology. Experimental meth-

ods are more or less applicable to both. But
whereas their use for phylogenetic purposes

must be limited to relatively simple purposes,

such as determination of origins of parts where

purely observational method fails, and can be

of no service for the more general problems of

phylogeny, experimental methods contribute

the essential data for functional analytic prob-

lems of embryology, and are absolutely neces-

sary for the investigation of all the more
fundamental questions.

The phylogenetic and the functional an-

alytic points of view in embryology diverge

from a common basis of observation and ex-

periment. Experimental embryology is not

merely an adjunct to comparative embryology.

The broadest aspects of phylogenetic embryol-

ogy must forever, so far as we can see, re-

main matters of opinion, which can never be

subjected to crucial experimental investiga-

tion. The reaction against this type of em-

bryological research is therefore due not

merely to lack of patience, but also to lack of

confidence. That there remains much impor-

tant work to be done of a purely descriptive

character in embryology goes without saying;

it is being produced all the time; but in the

best works of recent years there is a notable

reserve with reference to phylogenetic specula-

tion.

Professor MacBride has selected and limited

his material according to his point of view.

One result is an altogether inadequate treat-

ment of general and also experimental embry-

ology. In this there is no lack of consistency,

and it is therefore not in itself a matter for
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just criticism. But certain regrettable mis-

takes occur in this part of the subject : for in-

stance on page 3 it is stated that the terms

oocytes and spermatocytes of the first order

are applied to the germ-cells at the end of the

period of growth, whereas these names are

usually applied from the beginning of this

period. On p. 16 the chromosome interpreta-

tion of Mendelian phenomena is given incor-

rectly, but is partially corrected in a footnote;

on page 17 increase of " alkalinity " of the sea

water is attributed to addition of butyric acid

;

evidently a slip. On p. 524 Morgan is credited

with the discovery of inducing artificial par-

thenogenesis in sea urchins by treatment with

hypertonic sea-water, and Loeb stated to have

confirmed this result in 1910. Loeb, of course,

made the original discovery in 1899. Several

other similar errors occur.

Professor MacBride's volume is to be wel-

comed as a useful account of descriptive in-

vertebrate embryology. But, to complete the

series in which it belongs, there is a need of a

volume which shall treat the cytological, func-

tional analytic and general problems of em-

bryology, which seem to the writer to consti-

tute the most significant aspects of the embryo-

logical research of the last thirty years.

F. E. L.

An Introduction to the History of Medicine,

with Medical Chronology, Bibliographic

Data and Test Questions. By Fielding H.

Garrison, A.B., M.D. W. B. Saunders Com-

pany. 1914. Pp. 1-Y63, illustrated with

numerous portraits of eminent men, to

which is appended an extensive bibliography

covering 18 pages.

The author, in his preface, states that " the

object of this book is to furnish the medical

student or the busy practitioner with a defi-

nite outline of the history of medicine . . .
."

But it is apparent, even on a hasty examination,

that the work is capable of much wider usage

and may easily be regarded as the most con-

venient volume of reference on the historical

phases of medicine which has been issued re-

cently in the English language. It ranks with

the larger and more extensive works of Haeser

and of Neuberger, Puschmann and Pagel,

though more modest in scope.

The work bears clear evidence of its author's

intimate association with the best medical

library of the continent and he has made free

use of the extensive material in the Surgeon
General's library. The volume is chiefly a

biographical study of the development of mod-
ern medicine, the characters being fully por-

trayed or briefly mentioned as a particular

phase of their career bore an impress on the

period or on a certain phase of medicine.

One is thus compelled to search in several

places for the details of any one man, and even

then he finds many only scantily given, this

being in accord with the author's views of

writing a history of medicine. Both the

men involved and the condition of the times

in which they worked united to produce the

final result.

From the vievsrpoint of anatomy the work is

especially useful. Anatomy has been given

its widest application and all phases of biology

bearing on the development of medicine have

been discussed, with brief or extensive mention

of the more eminent men who have had a part

in the development of anatomy, not only as

directly applied to medicine, but in the purely

scientific aspects of the science. Not only is

mention made of the men who have been influ-

ential in the development of anatomy, but the

political conditions of the times in which they

worked are discussed. Their more important

discoveries are given with, in many cases,

exact references to the literature where they

were formally discussed; thus adding im-

mensely to the usefulness of the volume. The
titles of the more important larger works of

many of the prominent anatomists of aU time

are given, with date and place of publication.

The early writers such as Galen, Hippocrates,

Fontana and others are treated with especial

care and notices of their writings are accom-

panied by useful notes as to number of edi-

tions, translations and commentaries with a

statement of which are considered the most

authoritative. These notes wiU save the stu-

dent just beginning the study of the history of

anatomy many blunders and much valuable

time.
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A glance at the first few chapters will give

an idea of the scope of the work.

The first chapter is entitled, " The Identity

of all Forms of Ancient and Primitive Medi-

cine." It is a discussion from an ethnological

standpoint of what has been determined con-

cerning the condition of medicine among
primitive races of ancient and modern times,

in which are found traces of modern tendencies

in medicine. Chapter II. is given up to

Egyptian medicine. The chapter opens with

a brief discussion of the fossil remains of man
leading up to a statement of the antiquity of

Egyptian civilization. Our author says :
" At

the same time the gap between paleolithic and

neolithic man is much greater than that be-

tween the people of the late Stone Age and the

civilizations of Egypt and Mesopotamia."

The following pages are devoted to a discus-

sion of medicine among the Egyptian peoples

from the time of the earliest known physician

I-em-hetep (4500 b.o.) to the time of the pre-

dominance of Greek thought. The most im-

portant Egyptian medical documents are the

papyri of Brugsch, Ebers and Hearst, the chief

of these being probably the Ebers papyrus,

which was discovered by Georg Ebers at Thebes

in 18Y2 and dates back to 1550 B.C. It is in-

teresting to note the absence of all anatornical

learning in Egypt until the time of the intro-

duction of Greek thought which resulted in

the famous Alexandrian school.

Chaper III. is devoted to Sumerian and

Oriental Medicine. " To sum up what we owe

to Oriental Medicine, the Babylonians spe-

cialized in the matter of medical fees, the

Jews originated medical jurisprudence and

public hygiene and ordained a weekly day of

rest, and the Hindus demonstrated that skill in

operative surgery which has been a permanent

possession of the Aryan race ever since."

Chapter IV. treats of Greek medicine and

is divided into three sections : (1) Before Hip-

pocrates, (2) The Classic Period (460-146

B.C.), (3) the Grseco-Roman period (146 b.c-

476 A.D.). Chapter V. gives a discussion of

the Byzantine period (476-732 A.D.). "Al-

though the Byzantine power lasted over a

thousand years (395-1453 a.d.) medical history

is concerned chiefly with the names of four

industrious compilers (Oribasius, Aetius,

Alexander of Tralles, and Paul of Aegina)

who were prominent physicians in the first

three centuries of its existence." Chapter VI.

is devoted to the Mohammedan and Jewish

periods (732-1096 a.d.). The titles of the next

two chapters, "The Medieval Period" (1096-

1438), " The Period of the Renaissance, the

Revival of Learning and the Eeformation

"

(1438-1600), will give an idea of the trend of

the work.

In a compilation of such magnitude it is

impossible that all errors should be avoided,

and if attention is called here to a few errors

in proof-reading it is with no thought of de-

traction, but with the hope of adding to the

usefulness of the work. On page 24, 13th line

from the top metal work is evidently intended,

instead of mental work as it is printed; on page

184 the last year of Robert Hooke's life was

nOS, instead of 1763 as printed. In the index

to personal names the page reference to Carl

Ferdinand von Arlt should be BJfd, instead of

547, McClung should be 474 instead of 592.

In the index to subjects (p. 761) Sex, deter-

mination of, should read IpH instead of 592.

These defects are of minor importance, but are

rather annoying when one has to search for

the correct page. In four weeks' almost con-

tinuous use of this volume the above errors are

the only ones which have come to my notice.

EoT L. MOODIE
Univeksity op Illinois,

College op Medicine,

Chicago.

THE NATURE AND ORIGIN OF FIORDS

There are two groups of geologists whose

ideas regarding the origin of fiords are mu-
tually opposed. The first group may be desig-

nated as the " glaeialists," because in their

opinion all the phenomena peculiar to fiords

may be explained as the result of extensive

glacial over-deepening of pre-glacial river val-

leys near the sea. The second group, or " non-

glacialists," reject the theory of ice erosion,

and attempt to account for the phenomena of

fiords in other ways.
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Members of the non-glacialist group are by

no means in agreement among themselves as

to the origin of fiords. They agree on one

thing only,—that ice did not excavate these

deeply submerged canyons. Some consider

fiords the product of normal stream erosion

followed by a partial submergence which per-

mitted the valleys ta be drowned. Others

think that peculiar jointing of crystalline

rocks enabled streams to carve peculiar valleys

which were later submerged. A few even ap-

peal to "some force not yet known to the

geologist." Formerly many observers were in-

clined to regard every fiord as either a gaping

chasm or a rift valley formed by the dropping

down of a narrow strip of the earth's crust

between two parallel faults. This tectonic

theory of the origin of fiords, once much in

vogue as an explanation for all valleys, is now

generally regarded as obsolete. It is this

theory which Professor J. W. Gregory de-

fends in a spirited manner, in his recently

published book on "The Nature and Origin

of Fiords."!

Gregory divides his volume of more than

500 pages into three parts. Part I. outlines

the problem which fiords present to the geolo-

gist, and discusses at much length different

classifications of shorelines. Perhaps most

readers will feel that here the author has laid

undue stress on unimportant details of classi-

fications which are empirical at best, and

would have welcomed some attempt at a classi-

fication more truly genetic than any of those

considered. In Part II., comprising about

two thirds of the printed text, the author

describes the fiord systems of the world, with

the object of proving that the fiords of each

district can best be explained on the basis of

the tectonic theory. With the fiords of Nor-

way, New Zealand, and other typical fiord

areas, he classes the drowned valleys of the

Dalmatian coast and other submerged normal

river valleys which few besides the author would

regard as fiords. Part III. is in part a resume

1 '
' The Nature and Origin of Fiords, " by J.

W. Gregory. John Murray, London, 1913. Pp.

452.

and amplification of the author's arguments

against the glacial theory of fiord formation

and in favor of the tectonic theory; and in

part an elaboration of a theory of polar oscil-

lations which might fracture the earth in such

a manner as to explain the actual distribution

of fiords. For in the author's opinion " the

ultimate cause of fiords is the rupture of wide

areas of the earth by the pulsation due to the

titanic forces started by those disturbances

which upheaved the existing mountain sys-

tems of the world."

The book is abundantly illustrated with

sketch maps and diagrams and a limited num-
ber of excellent engraved plates. A partial

bibliography of the subject of fiords covers 26

pages, while the text is filled with citations

from the works of other investigators. Sub-

ject, authority and locality indexes are pro-

vided. A fairly long " errata " slip suggests

inadequate proof-reading, and appears itself

to stand in need of revision. Thus a reference

to page 468 tells us that the sentence " The
occurrence of the chief fiords and mountain-

systems on the western sides of the continents

is probably a consequence of the rotation of

the earth from east to west," should be made
to read " is probably a consequence of the ro-

tation of the earth whereby raised areas lay

from east to west." (Presumably " lay

"

should be changed to "lag.") But there is

inserted on page 468 another erratum slip

which advises us to read the sentence as fol-

lows :
" The occurrence," etc., " is probably a

consequence of the rotation of the earth from

west to east, whereby raised areas lag." The
reader may take his choice of these correc-

tions; but after he has arranged this sentence

satisfactorily his troubles are not over, since

three additional corrections must be made in

the two sentences which succeed it. Under
such circumstances the reader may be par-

doned if he is unable to discover what the

author meant to say.

A word of explanation may properly precede

the more detailed examination of Gregory's

book. "When an author of recognized ability

produces a book which, however valuable, does

not contain much novel material nor many
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new interpretations, a brief summary may give

a fair conception of the nature of the work.

When an author of no standing advocates un-

usual or startling interpretations, a very short

review may suffice to characterize his effort.

But when a writer of good standing, profiting

by personal observations over an extended

field, decides to support in an elaborate treatise

a theory rejected as untenable by most of his

colleagues in the science, something more than

passing notice is required. " The Nature and

Origin of Fiords " is the most elaborate work

on this subject which the reviewer can recall.

In it the well-known author of " The Great

Rift Valley" supports a theory which the re-

viewer in common with most students of land-

forms regards as untenable. The reasons for

not accepting Gregory's arguments and con-

elusions should therefore be made plain.

Gregory's book was written primarily to dis-

prove the glacial theory and to establish the

validity of the tectonic theory of fiord origin.

One might anticipate, therefore, that the

author would set forth in the clearest terms

the essential points of each theory, and more

especially the critically important points of

contrast between the two. Only after such

an analysis would the reader be adequately

prepared to weigh the evidence for and against

the theories, .and to decide intelligently be-

tween them. Unfortunately, while Gregory dis-

cusses both theories repeatedly, he presents no

adequate analysis of either; and only after the

reader has followed with increasing perplexity

through a maze of contradictory arguments

does he finally discover that the author's con-

ceptions as to what are implied by the glacial

and tectonic theories often differ radically

from the generally accepted views. In order

that we may properly appreciate the author's

treatment of this important matter, let us

summarize hastily some of the essential ele-

ments of each theory.

According to the glacial theory, fiords are

partially submerged glacial troughs. The
troughs of glaciated mountains far from the

sea are similar to fiords, except that the

(former have not been drowned by marine

waters. In both eases the troughs were formed

by extensive glacial over-deepening of former

river valleys. The preglacial valleys guided

the glaciers which later came to occupy them,

and by confining the ice streams to the narrow

limits imposed by the valley walls insured

a maximum efficiency of glacial erosion. The
glacial theory asks no questions as to what de-

termined the courses of the preglacial valleys

;

but it is fully recognized that among other

causes ancient fault lines must be considered,

since a fault may give a crushed zone which

is weaker than the unfractured rock, or may
bring a belt of weak rock into such position

that subsequent valleys will soon be excavated

along it, and hence parallel to the fault.

According to the tectonic theory, on the

other hand, fiords are directly due to forces

within the earth which cause a pronounced

local and recent deformation of the earth's

surface. This deformation may be in the

nature of a gaping fissure where the rocks

have parted along a fault or joint plane; or

it may consist of a rift valley or graben caused

by the down-dropping of a narrow strip of the

earth's crust between two parallel faults.

Such depressions may later be modified by

river or glacial action; but the essential fea-

tures of fiord topography must have existed

prior to such modification. And whereas, ac-

cording to the glacial theory, many fiords may
be located along fault lines or joints, accord-

ing to the tectonic theory every fiord must be

so located.

Without pursuing this contrast further, let

us turn again to Gregory's treatment of the

problem. His misconceptions of the glacial

theory are at once apparent. We have seen

that this theory involves the recognition of

preglacial river valleys which determined the

courses of the more recent ice streams. Yet

Gregory devotes a large amount of space to

arguing that the valleys existed before the ice

came, under the erroneous impression that

this is incompatible with the glacial theory.

In chapter after chapter this remarkable posi-

tion is vigorously maintained. Indeed, he

teUs us that " The most conclusive argument

against the glacial origin of the fiords is the

preglacial age of their valleys; and it appears
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to be admitted for practically all fiord-areas

that the valleys are preglacial" (451). "The
most fatal objection to the glacial origin of

the fiords is the preglacial age of their val-

leys" (263).

It also follows from the glacial theory that

the ice streams, being compelled to coincide

in direction with the preglacial valleys, must

often pursue courses which make large angles

with the general direction of ice advance.

Yet our author in combating the glacial

theory lays much emphasis upon the fact that

fiords are not always parallel to the general

movement of the ice. " The distribution and

arrangement of these Alaskan and British

Columbian fiords is quite inconsistent with the

theory of their glacial origin. The develop-

ment of the fiords appears quite independent

of the glaciation of the country; the direction

of the fiords is not simply radial from the

chief glacial centers" (31Y-18). "The direc-

tion of the ice-movement, however, did not

fully agree with the trend of the fiords " (140).

" Most fiord countries supply abundant in-

stances of the fiords and the ice-movements

having different directions" (451).

A still more serious misapprehension is

entertained by the author as to the significance

of the oft-observed coincidence between fiords

and fault lines. As already noted, the glacial

theory of fiord origin fully recognizes the fact

that the preglacial valleys, later transformed

into fiords, were often excavated along ancient

fault lines. To prove the presence of a

fault-line through a fiord is therefore to prove

nothing as to the glacial or tectonic origin of

that fiord. But Gregory is not of this opinion.

A very large proportion of his argument

against the glacial theory consists simply in

showing that faults are associated with fiords.

Indeed, he is often content to show that some

fiords in a region are traversed by faults; or

even that faults are known which trend paral-

lel with the fiords of a given region; and on

such a basis concludes in favor of the tectonic

theory of fiord origin. Often he goes so far

as to admit that the fiord-valley was not

formed by crustal deformation, but by stream

erosion along a crushed or weak rock zone;

yet he cites even such cases in support of the

tectonic theory, entirely ignoring the all-im-

portant distinction between valleys produced

by erosion along ancient fault lines, and de-

pressions due to defojrmation along recent

fault lines. The fiords of western Iceland are

described as " connected with a series of frac-

tures " (141) while " Faults are numerous

around the Greenland coast, and in many cases

they coincide with the fiords" (265). "The
evidence for these faults (in Alaska) is often

obscured, and along the fiords such faults

could hardly be recognized; but their recogni-

tion by Messrs. Mofiit and Capps in the Nizina

district renders it probable that intersecting

faults may be widely distributed through

Alaska, and form planes of weakness along

which the fiords have been excavated" (322-

23). "The tectonic origin of the (New Zea-

land) fiords has been recently advocated by

Speight. He accepts Andrews' view that they

are old river valleys modified by glaciation,

but he recognizes that the original course of

the valleys was dependent on lines of fracture

in the earth's crust" (365). The most pro-

nounced glacialist would accept much of

Gregory's lengthy argument against the gla-

cial theory, as a statement of conditions nor-

mally to be expected on the basis of that

theory.

A careful study of the author's ideas con-

cerning tectonic valleys in the hope of find-

ing some explanation for the apparent lack of

consistency in his arguments, only increases

one's perplexity. On page 394 we read:
" Some valley systems are due to the folding

of the earth's crust, which has raised soft

bands to the surface, where they are worn
into valleys, while the harder rocks resist and

remain as ridges. The faulting of the earth's

crust also produces bands of weak and shat-

tered rocks which are easily washed away, and

thus many valleys have been worn out along

fault lines. Joints have a somewhat similar

effect. . . . Such valleys, though their direc-

tions have been determined by earth movements,

are valleys of excavation. Tectonic valleys,

on the other hand, are the direct results of the

earth-movements themselves." This is a clear
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statement of the generally accepted distinc-

tion between erosion valleys guided by struc-

ture, and tectonic valleys; but it is directly

contradicted by the major portion of the au-

thor's arguments on the preceding 300 pages

of the book. The contradiction is even more

amazing when we compare this statement with

one on page 455, where tectonic valleys are

divided into several groups and one group is

defined as follows :
" Valleys formed along

fault-planes owing to the removal by denuda-

tion of a belt of rocks which has been crushed

by earth-movements." It is clear that the

author's ideas as to what constitutes a tectonic

valley, the most vital point in his entire book,

were confused and contradictory, and varied

from time to time as he wrote. Similar con-

tradictions regarding other matters appear

so frequently throughout the book that it is

often quite impossible to know what opinion

the author really holds regarding essential

points in the problem he discusses.

Throughout the book much reliance is

placed on authority, and hundreds of quota-

tions favorable to the tectonic theory are ad-

duced to strengthen the case for that theory.

Many of these quotations date back to a time

when the knowledge of land forms was in its

infancy; others are from writers unqualified

to speak authoritatively on the interpretation

of land forms; and occasionally the author

quoted wrote in a poetic or figurative sense.

In the chapter on Alaskan fiords Gregory

writes :
" The explanation of these fiords as

simply due to glacier corrosion seems to me
quite inadequate. That they are due to the

action of some tectonic force has been recog-

nized by many visitors to them. Mr. John
Burroughs has graphically expressed this

view." Then follows this quotation from Mr.

Burroughs :
" The edge of this part of the

continent for a thousand miles has been

broken into fragments, small and great, as by

the stroke of some earth-cracking hammer,

and into the openings and channels thus

formed the sea flows freely, often at a depth

of from one to two thousand feet." The fact

that Mr. Burroughs is not a geologist, and is

therefore presumably unacquainted with

Alaskan geology, did not deter Gregory from

citing this bit of imagery as a substantial

confirmation of his theory. Views unfavor-

able to the tectonic theory are also quoted at

length, but are quickly dismissed as unten-

able. Favorable views are as quickly ac-

cepted. In neither case is there any serious

attempt to present the quoted author's evi-

dence, review his line of argument, and then

subject his conclusions to critical analysis

before accepting or rejecting them.

Another reason for accepting Gregory's

work with reserve is found in his frequent

misinterpretation of the views entertained by

authors from whom he quotes. His own be-

lief in the tectonic theory was so strong that

he unconsciously read into the works of others

ideas favorable to his theory which they did

not express. Of the many instances of this I

will cite but a few. On page 309 Gregory re-

fers to the work of Tarr and Martin on the

Yakutat Bay earthquake, and while he ac-

knowledges that these authors recognized but

one fault along Eussell fiord, and attributed

the present depth and form of the fiords to

glacial erosion, he goes on to say that "the

shores of this fiord appear to lie along two old

faults, the prolongation of which formed the

valley occupied by the Hidden Glacier, and

movements along the two faults would ex-

plain the facts as well as along one fault.

This earthquake illustrates how fiord valleys

have been formed by parallel trough-faults.

. . . Tarr and Martin's memoir shows that

the formation of fiord-valleys by trough fault-

ing is still in progress in Alaska." After

reading this, one unfamiliar with the memoir

in question will be surprised to find that Tarr

and Martin considered the faulting hypothe-

sis of origin for these fiords at length, ad-

duced a variety of evidence opposed to this

theory, and concluded by showing that it was

quite impossible to explain the fiords as a

product of faulting. According to Martin

the stratigraphic evidence positively proves

the absence of two parallel faults. In sup-

port of his position Gregory says that in a

later memoir Tarr " attached less importance

to glacial action'" in the formation of fiords.
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On the contrary, the memoir cited is a most

vigorous argument in favor of the glacial

theory of fiord formation. In it Tarr writes:

" Of all the hypotheses proposed, glacial

erosion alone appears capable of explaining

all the facts. . . . The facts set forth in this

chapter prove conclusively that ice has eroded

in this inlet to a remarkable degree. . . .

Those who oppose vigorous glacial erosion are

in the position of those who opposed river

erosion long after the majority of workers ac-

cepted it—that of ultra-conservatism." ^

Gregory cites Mendenhall's discussion of

differential warping in the Cook Inlet region

of Alaska, and continues :
" These two fiords,

therefore, according to Mendenhall, occur along

a depression due to earth-movements, and the

same explanation offers the simplest interpre-

tation of many other Alaskan fiords and fiord-

straits. They appear to be of tectonic rather

than of glacial origin" (324). But Menden-

hall's report conveys a very different idea.^

He shows that normal river valleys were oc-

cupied by glaciers which " greatly modified "

them, and that then these glacially modified

valleys were submerged by a depression of the

land. Only later, after the fiords had already

been in existence for some time, began the

differential warping cited by Gregory. As

this was an unequal uplift, it tended to de-

stroy fiords by raising them above the sea-level,

not to make them. It is difficult to under-

stand how even an enthusiast for the tectonic

theory could find in this faint differential up-

lift an argument for the tectonic origin of

the deep-cut Alaskan fiords. The same might

be said of the author's appeal to the differen-

tial uplift of the Labrador Coast, as described

by Daly, as an explanation for the rock basins

and thresholds of Labrador fiords (283) ; for

it is impossible to see how the slight warping

of a little more than one foot per mile de-

scribed by Daly, could account for the re-

2E. S. Tarr, "The Yakutat Bay Eegion,

Alaska," U. S. G. S., Professional Paper 64, p.

118, 1909.

3W. C. Mendenhall, "A Reconnaissance from

Eesurrection Bay to the Tana Eiver, Alaska, in

1898," U. S. G. S., 20th Annual Eeport, Pt. VII.,

332-34, 1900.

Versed slopes of more than 250 feet per mile

in the fiords.

Spurr is also quoted in support of the tec-

tonic origin of Alaskan fiords. Gregory

writes :
" According to Spurr the lake-basins

are preglacial. He says that ' all the lakes of

southwestern Alaska, so far as observed by the

writer, occupy mountain-valleys which are

evidently the ancient river-valleys of the late

Miocene'" (319). This quotation from

Spurr says nothing at all about the preglacial

age of the lake basins. The preglacial age of

the valleys alone is indicated; and the context

from which this quotation was taken makes it

quite clear that the lakes, and consequently

their basins, are of more recent date.*

Gregory's interpretations of his field obser-

vations do not always carry conviction.

Photographs and sketches of typical glacial

troughs with well-developed catenary curves

are described as " V-shaped valleys " and
" normal denudation curves," apparently be-

cause slight bendings of a trough cause the

distant profile of one trough wall to intersect

the foreground of the opposite wall (Plate V.,

Figs. 73d, Y3e). It is truly remarkable that

such a drawing as Fig. 73d could be cited by

any one as a " V-shaped valley " ; but even

more remarkable is the author's attempt to

show that the well-known contrast between

the forms of glaciated and non-glaciated val-

leys does not exist (425-32). Although the

author has traveled widely, he " can not re-

member to have seen any considerable moun-

tain-chain or mountain-area in any non-

glaciated district which does not show trun-

cated spurs, spurless walls and hanging val-

leys " (447). The supposed tectonic origin of

Cattaro Bay, one of the Dalmatian " fiords," is

illustrated by a beautiful photograph of the

bay, in which what appear to be triangular

" fiat-irons " or hogbacks formed by resistant

layers in the folded beds, are described as " tri-

angular facets due to faulting" (Plate VT.).

Many readers will hesitate to accept Greg-

ory's arguments because of the significant

* J. E. Spurr, '
' A Eeeonnaissance in Southwest-

ern Alaska in 1898, " U. S. G. S., 20th Ann. Eept.,

Pt. VII., p. 258, 1900.
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omissions wliieli characterize the text.

Against many of the arguments made by the

author, other writers had previously raised

very serious objections. We look in vain for

any answer to many of these objections, or

even mention of them. In the chapter on

Dalmatian fiords, there is no intimation of

the fact that a normally dissected belt of

folded mountains, partially submerged (which

is the type of topography found in this re-

gion) will necessarily have the long, narrow

bays, the steep sided, spurless valley walls,

and the short cross-valleys which the author

erroneously correlates with those features in

fiord districts often described in the same

terms, but which really present a distinctly

different topographic aspect. The fact noted

by the author (202) that one of these drowned

valleys has been called a " fiord " in Bae-

deker's guide book, can not be regarded as

very significant. In support of the tectonic

theory the author states that the Dalmatian

valleys are not arranged like the members of

ordinary river systems, as in Dalmatia the

branchings and bandings are usually rectan-

gular (20Y). He does not recognize that in all

folded mountain regions involving rock layers

of different resistance, the ordinary river

valleys normally have this rectangular or
'"' trellised '" pattern. His arguments for the

tectonic origin of the submerged Dalmatian

valleys would apply with precisely as much
force to the valleys of the folded Appala-

chians, the Juras and other similar dissected

folds. The short cross valleys are not recog-

nized as a normal product of river erosion

across a narrow ridge of hard rock, but . are

interpreted in accordance with that ancient

theory, long ago abandoned by most geolo-

gists, which explained the cross valleys as

short cracks formed by bending brittle mate-

rial. The substantial reasons which led geol-

ogists to abandon this theory as untenable are

not referred to by the author.

It would be easy to multiply indefinitely

examples of the unsound reasoning which

seems to the reviewer to deprive the book be-

fore us of most of its value. The instances I

have cited are not isolated examples which

might be explained as the result of careless

writing, but are typical of the book, as a

whole, and must fairly represent the author's

mental attitude toward the problem of fiord

formation. It seems to the reviewer, there-

fore, that Gregory's attempt to rehabilitate a

discarded theory of fiord formation must be

considered a failure.

Douglas W. Johnson

SPECIAL ABTICLES

THE IMPORTANCE OP A CONSIDERATION OP THE

FIBER PROTEINS IN THE PROCESS OP

BLEACHING COTTON

The nitrogen which is found in the ripe

cotton fiber seems to have some bearing upon
the yellowing of bleached cotton cloth, as was

pointed out by J. C. Hebden in his paper read

in Troy before the American Institute of

Chemical Engineers.^ He showed that in the

process of bleaching cotton cloth after the first

caustic boil 91.5 per cent, of the proteins were

removed from the fiber, whereas of the fats

and waxes only 20.4 per cent, were removed;

and after the second caustic boil 91.7 per cent,

of the proteins and only 64 per cent, of the

fats and waxes were eliminated; the " chemick "

and the " sour " together, he showed, removed

12.05 per cent, of the remaining protein im-

purities and 10.23 per cent, of the remaining

fats and waxes. According to his analysis,

after all the bleaching ox)erations there were

still left on the fiber 30.4 per cent, of the total

fatty and waxy impurities, whereas of the

total proteins there were left only Y.3 per cent.,

and as the cloth which he analyzed had under-

gone a " good bleach," he felt safe in inferring

that it is the failure to remove the protein

impurities from the cotton that results in a
" bad bleach " or causes the yellowing of cloth

in steaming or during storage.

So far as we know, the investigator above

referred to was the first to point out the pos-

sibility that the proteins of the fiber played

such a part in the bleaching of the cloth.

Previous to this it has been believed that the

fatty and waxy matters and especially the

1 Journal of Industrial and Engineering Chemis-

try, September, 1914, Volume 6, No. 9, page 714.
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pectins were chiefly responsible for the yellow-

ing of the fiber, since they formed water in-

soluble compounds, which remained on the

fiber. The analysis of Hebden, however,

showed that the calcium fixed on the fiber in

the form of calcium salts was decomposed by

the following acid treatments, and he explained

the presence of the calcium on the fiber after

the sour by the formation of a calcium cellu-

lose similar to that of soda cellulose. The pos-

sibility of the formation of such a cellulose,

he believed, was supported by the fact that cot-

ton cloth which has been boiled and bleached

did not produce as clear and as brilliant a

turkey-red as cloth which had been simply

boiled, because the former was not in a con-

dition to fix calcium.

As the result of investigation in this line

on cloth from different bleacheries, it occurred

to us that an analysis of the growing cotton

fiber with a view of determining the nitrogen

and the fat and wax factors might reveal some

points of importance. The determinations

were carried out on Durango cotton raised on

the United States Experiment Farm, San

Antonio, Texas.

^

The nitrogen factors were determined by the

Kjeldhal-Gunning method, and the fat and

wax factors by extracting samples of the fibers

first by ether and then by alcohol. Some of

the experiments were carried out in duplicates

and some in triplicates, and the averages of

the determinations were recorded as the final

results. The figures given in the table below

can only be regarded as approximating the

absolute values of the nitrogenous and fatty

and waxy constituents of the fiber; for the

determination of exact values a much larger

number of experiments should be performed.

Nevertheless, they show the tendencies of the

two factors and have, therefore, significance.

The nitrogen determinations were made and

recorded beginnings from the 14—16-day stage

up to the 36-38-day stage, whereas the ether

and the alcohol extracts were recorded only

beginning with the 22-24-day stage, because

2 We wish to thank Mr. Rowland D. Mead, of

the United States Department of Agriculture, for

supplying us with the necessary samples of the

cotton fibers.

in the stages previous to this the amount of

tannins extracted by both ether and alcohol

were much higher than the fats and waxes.

Again
Days
from

Flower-
ing
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fibers. If we limit ourselves to a consideration

of the nitrogen figures of the samples repre-

senting only the higher stages of development

of the cotton fiber even then we are per-

mitted to assume that the nitrogen was de-

posited early in the lumen of the fiber and its

absolute value remained constant. This as-

sumption becomes more plausible when the

nitrogen figures are multiplied by 6.25 to ex-

press the percentage of proteins present in the

fiber. Most of this early and constant protein

deposit remains in the lumen in the form of

insoluble albuminoids and in the form of

alcohol soluble proteins; some of it is utilized

by the growing fiber, probably by the spiral

forming the walls of the lumen. That the pro-

teins of the fiber are of an insoluble nature

is shown by the fact that the percentage of

nitrogen of gray cloth as obtained by Hebden

(0.191 per cent.) remained practically un-

changed after the "steep" (0.192 per cent.),

and that some of it exists in the fiber in the

form of alcohol soluble proteins, is shown by
the number which he obtained for nitrogen

after extracting the cloth by ether and alcohol.

The percentage, as shown in his table, was

reduced from 0.191 per cent, to 0.161 per cent.

The fact that the first caustic boil removed

91.5 per cent, of the protein content clearly

points to the decomposing action of boiling

alkali upon the albuminoids.

The 7.3 per cent, of total protein content

remaining in the fiber after all the operations

of the bleaching process can be considered as

that part of the fiber proteins which has be-

come an inseparable part of the wall of the

lumen. The lowest percentage for fats and
waxes (2.200 per cent.) obtained by us for the

fiber taken directly from the field was con-

siderable higher than that obtained by Hebden
for fibers which were ginned, carded, spun and

woven (1.405 per cent.). The removal of a

large part of the fats and waxes by mechanical

means during ginning, carding, spinning and

weaving proves that these constituents form

the outside cover of the fiber, and it is reason-

able to suppose, therefore, that they do not

play as important a part in bleaching as is

ascribed to them. The percentage of nitrogen

in our experiment (0.1815 per cent.) was some-

what smaller than that obtained by Hebden
for cotton in the form of cloth (0.191 per

cent.) and points to the fact that, unlike the

fats and waxes, the proteins of the fiber are

not adventitious nor coating factors, but that

they are within the lumen or are in part

intimately hound to the fiber. As the proteins

are of the insoluble kind, the above seems to

justify the assumption of Hebden that in

bleaching the removal of the proteins may
be of more importance than that of the fats

and waxes.

These results and the results of Hebden
show the necessity of a careful investigation

of the chemical nature of the fatty and waxy
substance as well as of a further study of the

effect of growth on these constituents of the

cotton fiber.

B. S. Levine
Biological Laboeatory,

Brown TJniveesity,

Providence, E. I.

THE AMEBICAN PHYTOPATHOLOGICAL
SOCIETY

The sixth annual meeting of tbe American Phy-

topathologieal Society was held in the medical

building of the University of Pennsylvania, Phila-

delphia, Pennsylvania, December 29, 1914, to Jan-

uary 1, 1915. About 95 members were present; 7

new members were elected, making a total of 293.

The following officers were elected for 1915

:

President—H. H. Whetzel.

Vice-president—^W. A. Orton.

Councilor—Mel. T. Cook.

Donald Beddick was elected editor for three

years and made chairman of the board. The fol-

lowing associate editors were elected for three

years: H. W. Barre, E. A. Bessey, H. R. Fulton,

W. T. Home.
C. L. Shear was elected business manager vice

Donald Eeddick.

The society decided to hold its next annual meet-

ing at Columbus, Ohio, in connection with the

American Association for the Advancement of Sci-

ence.

A special meeting is to be held at San Francisco,

August 2 to 7.

The committee on common names of plant dis-

eases submitted a report which was ordered dis-

tributed to the members of the society for sugges-

tion and criticism.
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The society instructed the secretary to select

two other persons, as required by law, and pro-

ceed to incorporate the society under the laws of

the District of Columbia.

The society received greetings by telegraph

from the newly organized Western Branch meeting

at Corvallis, Oregon. The following resolution was

adopted by the society:
'

' The council recommends that the society ex-

tend cordial greetings to the newly organized West-

ern Branch of the American Phytopathological

Society, and also recommends that a committee

consisting of the present president. Haven Metealf,

and the secretary, with power to increase their

number to five, be authorized to formulate the

necessary terms of affiliation to provide for this

and other future branches which may be organ-

ized. '

'

The following constitutional amendment pro-

posed at the last meeting was adopted:

Article 3, section 3, shall be changed to read:

"Any person may become a patron upon the pay-

ment of $100."

The method of presenting papers by abstract in-

troduced at the Atlanta meeting was continued,

with slight modifications, with much success. Six

minutes were allowed for the presentation of each

paper, the author being permitted to read the ab-

stract as printed, or use the allotted time in giving

additional explanations or presentation of the

topic, after which five minutes were allowed for

discussion. The same method of handling the pro-

gram was adopted for the future and the secretary

authorized to limit the time for the acceptance of

titles and abstracts to December 1, in order that

they might be published in the December issue of

PJiytopathology.

The following resolution in, regard to the Uro-

phlyctis disease of alfalfa was adopted:

Whereas, The plant pathologists or other offi-

cials of the individual states are unable properly

to meet the situation, partly from lack of informa-
tion, partly because it is essentially on international

and interstate problem, be it therefore

Besolved, That we respectfully invite the atten-

tention of the Honorable Secretary of Agriculture
and other officials of the tJ. S. Department of Agri-
culture to the above facts and urge the importance
of immediate earnest investigation under their

leadership as to the present occurrence and serious-

ness of the disease, as to its means of distribution
and as to what steps, if any, should be taken to

check its further spread.

The society passed a unanimous vote of thanks to

the local committee for the excellent facilities and

courtesies offered the society during the meeting,

and to Dr. F. D. Heald for the care of the exhibits

and other assistance in promoting the success of

the meeting; also to the chair for conducting the

meeting with promptness and carrying the pro-

gram through on time.

The following program of 58 papers was pre-

sented :

Tuesday, Joint Session with Section G, American

Association

Meeting of the council and board of editors.

Hotel Walton.

December 30, 1914

"The Vertioillium Wilt Problem," by C. W.
Carpenter.
"Orchard Experiments in 1914," by Mel. T.

Cook and G. W. Martin.
"A Nursery Disease of the Peach," by Mel. T.

Cook and C. A. Schwarze.
"A Method for Excluding Mites from Pure

Cultures," by C. W. Carpenter.
'

' Studies of the genus PhytopJithora, " by J.

Eosenbaum.
"A Bacterial Leaf Spot Disease of Celery," by

Ivan C. Jagger.
'

' The Spindling Sprout Disease of Potatoes, '

'

by F. C. Stewart.

"Thrombotic Disease of Maple," by W. H.
Eankin.
"Mutation in Phyllosticta,' ' by C. Harvey Cra-

bill.

"A Neotria Parasitic on Norway Maple," by
Mel. T. Cook. .

"An Unreported Fungus on the Oak," by C. A.

Schwarze.
'

' The Use of Sulphur for the Control of Potato

Scab," by H. Clay Lint.

"Citrus Canker," b,y A. B. Massey.
"The Citrus Canker Situation," by R. Kent

Beattie.

th the Botanical Society of America

Symposium: Genetic relationship of organisms.

Decemher SI, 1914

'
' Leaf-spot and Some Fruit Rots of Peanut, '

' by
Frederick A. Wolf.
"Hosts of Brown-rot Sclerotinia," by J. B. S.

Norton.
"Resistance to Cladosporium fulvum in Tomato

Varieties," by J. B. S. Norton.

"Loss from Mosaic Disease of Tomato," by J.

B. S. Norton.
"Notes on Soil Disinfection," by Carl Hartley.

"A Wilt Disease of Japanese and Hybrid
Plums," by B. B. Higgins.

"The Perfect Stage of Phyllosticta paviae

Desm," by V. B. Stewart.

"Studies on Plasmopora viticola," by C. T.

Gregory.
"A New Rust of Economic Importance on the

Cultivated Snapdragon, '
' by- G«o. L. Peltier and C.

C. Rees.

"The Relation between Puccinia graminis and
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Host Plants Immune to its Attack, " by E. C. Stak-

man.
"rurther Studies on the Spread and Control of

Hop Mildew," F. M. Blodgett.
'

' The Longevity of Pyenospores and Aseospores

of Endofhia parasitica under artificial conditions, '

'

by F. D. Heald and R. A. Studhalter.

"Field Studies of Apple Bust," by N. J. Gid-

dings and Anthony Berg.
'

' Cotyledon Infection of Cabbage Seedlings by
the Bacterial Black Eot, " by Charles Dreohsler.

"Fungus Host Relationship in Black Knot"
(with lantern), by E. M. Gilbert.

"Stigmonose: A Disease of Fruits," by M. B.

Waite.
"Jonathan Spot, Bitter Pit and Stigmonose''

(with lantern), by Charles Brooks and T). F.

Fisher.

"The Organization of the Plant Disease Sur-

vey," by R. Kent Seattle.
'

' Some Technical Aids for the Anatomical
Study of Decaying Wood" (with lantern), by E.

W. Sinnott and I. W. Bailey.

"Apple Rots" (with lantern), by Charles

Brooks, D. P. Fisher and J. S. Cooley.
'

' The Relation of Temperature to the Infection

of Cabbage by Fusarium conglutinans Wollenw, '

'

by J. C. Gilman.
'

' Third Progress Report on Fusarium Resistant

Cabbage" (with lantern), by L. R. Jones.

"York Spot and York Skin Crack" (with lan-

tern), by H. S. Reed.
'

' Soil Stain and Pox, Two Xittle-known Diseases

of the Sweet Potato" (with lantern), by J. J.

Taubenhaus.
"Mhizoctonia in America" (with lantern), by

Geo. L. Peltier.

"Lightning Injury to Cotton and Potato
Plants, " by L. R. Jones and W. "W. Gilbert.

"Orchard Experiment with Jonathan Spot Rot
in 1914," by G. W. Martin.

'
' The Perfect Stage of the Fungus of Raspberry

Anthracnose, " by W. H. Burkholder.

January 1, 1915, Business Meeting

"Parasitism, Biology and Cytology of Eocronar-
tium typhuloides Atk.," by Harry M. Fitzpatrick.

'
' Negative Heliotropism of the Urediniospore

Germ Tubes of Fuccinia rhamni," by F. D.
Fromme.
"The Ascigerous 'Stage of Helminthosporium

teres Sacc," by A. G. Johnson.
"A Gymnosporangium with Repeating Spores,"

by J. C. Arthur.
"A Preliminary Report on Twig and Leaf In-

fection of the Peach by Means of Inoculations with
Cladosporium carpophilum Thtim, " by G. W.
Keitt.

"Notes on Cronartium comptoniae and C. ribi-

cola," by Perley Spaulding.
"How to Know the Polypores, " by W. A. Mur-

rill.

"Some Problems of Plant Pathology in Refer-
ence to Transportation, " by F. L. Stevens.

"A Disease of Red Clover and Alsike Clover
Caused by a New Species of CoHetotrichum, " by
P. J. O'Gara.

"An Anthracnose of Asolepias speciosa Caused
by a New Species of Colletotrichum, " by P. J.
O 'Gara.

"A Disease of the Underground Stems of Irish
Potato Caused by a New Spe..ies of Colleto-
trichum," by P. J. O'Gara.
"A Preliminary Report on the Relation of Grass

Rusts to the Cereal Rust Problem," by E. C. Stak-
man.
"Some Facts of the Life History of TJstilago

zeae (Beckm.) Unger," by Frank J. Piemeisel.
"A Promising New Fungicide," by W. M.

Scott.

"The Potato Study Trip of 1914," by W. A.
Orton.

'
' Some Effects on Chestnut Trees of the Injec-

tion of Chemicals" (with lantern), by Caroline
Rumbold.

0. L. Sheae,
Secretary-Treasurer

TBE PHILADELPSIA MEETING OF TBE
AMERICAN PSYCHOLOGICAL

ASSOCIATION

The twenty-third annual meeting of the Ameri-
can Psychological Association was held on De-

cember 29, 30 and 31, 1914, in affiliation with the

American Association for the Advancement of

Science and the Southern Society for Philosophy

and Psychology at the University of Pennsyl-

vania, Philadelphia. Professor Robert Sessions

Woodworth, of Columbia University, presided.

As president of the association for the ensu-

ing year, Professor John B. Watson, of the Johns
Hopkins University, was selected. As members of

the council, to succeed Professors Max Meyer and
Margaret F. Washburn, Professors Roswell P.

Angler, of Yale University, and Walter Dill

Scott, of Northwestern University, were chosen.

The association's representative upon the council

of the American Association for the Advancement
of Science will be Dr. Thomas H. Haines, of Co-

lumbus, Ohio.

It was decided to hold a special meeting for the

reading of papers at San Francisco, in affiliation

with the American Association for the Advance-

ment of Science. The dates of this meeting will

fall within the time selected by the larger associa-

tion, August 2-7, 1915. The organization of this

special meeting, and all arrangements pertaining

to the program, etc., was left in the hands of a

committee appointed by the president. This com-

mittee consists of Professor G. M. Stratton, Uni-

versity of California, chairman, and Professors

LiUien J. Martin and Warner Brown. The place

of the twenty-fourth annual meeting, to be held as

usual during Convocation Week of 1915, was left
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to tte decision of the Council, and will be deter-

mined shortly.

A special feature of the business session which

aroused much interest and discussion was the re-

port of the Committee on the Academic Status of

Psychology. This committee, made up of Pro-

fessor H. C. Warren, Princeton. University, chair-

man, and Professors John Dewey and Charles H.

Judd, presented a comprehensive report in printed

form, based upon data secured from 165 colleges

and universities. The results indicated, among

other things, that psychology is still constrained

in many institutions to furnish the foundation for

work in philosophy and education, and thus lacks

the autonomy requisite in developing its own spe-

cial interests and problems. Three resolutions

offered by the committee were adopted by the as-

sociation: (1) That a standing committee be ap-

pointed to continue the work here begun. (2)

that a topic bearing upon the teaching of psychol-

ogy be chosen for discussion at the nest annual

meeting. (3) That the association adopt the

principle that the undergraduate psyeholo^cal

curriculum in every college or university great or

small, should be planned from the standpoint of

psychology, and in accordance with psychological

ideals, rather than to fit the needs and meet the

demands of some other branch of learning.

The program of the association included the

reading of some forty-five papers. Joint sessions

were held with Section L of the American Asso-

ciation for the Advancement of Science, and with

the Southern Society for Philosophy and Psychol-

ogy. As a whole, the program was notable for

the evident interest of the participants in the pur-

suit of introspective psychology under experi-

mental conditions. The keynote was struck by

President Woodworth in his address, "A Eevision

of Imageless Thought, '
' in the course of which an

interesting theory of "mental reaction" was pro-

pounded to account for certain non-sensory con-

tents of consciousness as revealed by introspective

studies. Another feature was the discussion with

demonstration of the introspective method, as con-

ducted by Professor J. W. Baird, of Clark Univer-

sity, with the assistance of several of his former

students and colleagues.

The papers read were as follows:

"Habit Formation and Modern Language

Teaching," by Stuart H. Rowe.

"Initial Speed and Total Gain in Learning,"

by E. A. Kirkpatrick.

"Notes on Certain Phases of Learning," by S.

S. Colvin.

"Some Learning Curves," by M. E. Haggerty.
'
' Some Norms of College Freshmen, " by W. V.

Bingham.

"A Study in Mental Retardation in Relation

to Etiology," by Bird T. Baldwin.

"A Method for Qualitative Study of Family

Likeness in Arithmetical Abilities," by Margaret

V. Cobb.

"Effect of Heat, Humidity and Stagnancy of

Air upon Mental Work," by E. L. Thorndike.

"Notes on Affective Physiology," by George

V. N. Dearborn.

"Variations in Distribution of the Motor Cen-

ters of the Monkey Brain, "by S. I. Franz.

"Some Relations of Mania to the Sensorium,"

by E. E. Southard.
'

' Some Cases of Paramnesia, '
' by Nathan A.

Harvey.

"Some Technical Results from the Alcohol Pro-

gram," by Raymond Dodge.

"An Apparatus for Testing Visual Sensitivity

to Contrast in Animals," by H. M. Johnson.

"Apparatus for Serial Exposure in Memory
Experiments," by E. H. Cameron.

"Model Animal Maze," by C. Homer Bean.
'

' Tactimeter, " by C. Homer Bean.

"Puzzle Box for Hlustrating Problem-Solving

Learning, and for Testing Mechanical Ability; a

Form of Mirror-Drawing Apparatus which allows

Modification of the Movement-Stimulus Rela-

tion; Mirror Frame for Observing Eye-Move-

ments," by Frank N. Freeman.

" Tachistoscope, " by F. C. Dockeray.

"A Self-recording Hand Dynamometer," by

Henry C. McComas.

"Pictures and Class Experiments," by E. A.

Kirkpatrick.

"A Proposed Classification of Mental Func-

tions," by George A. Coe.

"The Temporal Relations of Meaning and

Imagery," by Thomas V. Moore.
'

' Psychology of Slavic People, '
' by Paul R.

Radosavijevich.

"The Craving for the Supernatural," by Tom
A. Williams.

"The Study of Dreams: A Method Adapted to

the Seminary," by Madison Bentley.

'
' Concerning the Religion of Childhood, " by W.

T. Shepherd.

"The Point Scale Method of Measuring Mental

Ability," R. M. Yerkes.

"The Point Scale Rating of Delinquents," by

Thomas H. Haines.
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"Correlations between tie Binet Tests and

other Mental and Physical Tests," by Edward K.

Strong, Jr.

"Norms of Negro Mentality," by W. H. Pyle.

"The Standardization of Knox's Cube and

Feature Profile Tests," by Rudolf Pintner.

"On the Memory for Musical Sequences," by

Kate Gordon.

"Effects of Practise on the Singing and Dis-

crimination of Tones," by E. H. Cameron.

"The Vowel Character of Fork Tones," by A.

P. Weiss.

"The Influence of Expectation on Sound Lo-

calization, " by L. E. Geissler.

"Individual Differences in Fluctuations of the

Attention," by Henry C. McComas.

"Awareness and Partial Awareness as Factors

in Efficiency," by G. F. Arps.

"The Acquisition of Skill in Archery," by K.

S. Lashley.

"A New Method of Studying Ideational and

Allied Forms of Behavior in Man and other Ani-

mals, " by E. M. Terkes.

"A Preliminary Eeport on Number Reactions

in the Dog," by A. H. Sutherland.

"The Visual Difference-Threshold for Size in

the Monkey and the Domestic Chick," by H. M.

Johnson.

"Two Cases of Criminal Imbecility," by

Henry H. Goddard.

"The Value of Anthropometric Measurements

in the Diagnosis of Feeblemindedness," by E. A.

Doll.

'
' The Influence of Improvement in one Simple

Mental Process upon Other Related Processes,"

by A. T. Poffenberger, Jr.

'
'A Revision of Imageless Thought, '

' address

of the president, by Robert Sessions Woodworth.

"The Introspective Method, with Demonstra-

tions," by J. W. Baird.

"A Preliminary Report of an Introspective

Study of the Process of Comparing," by Samuel

W. Femberger.

"An Experimental Investigation of the Process

of Recognizing at Different Stages of its Mech-

anism," by Elizabeth L. Woods.

"An Experimental Study of Generalizing, Ab-

straction and the General Concept," by S. Caro-

lyn Fisher.

"Determination of the Psychologically Unitary

Color Sensations," by Christine Ladd-Franklin.

"External Localization in Memorizing Verbal

Material," by Eleanor A. MeC. Gamble.

"Affective Factors of Recall," by Garry C.

Myers.
'

' An Experiment on Choice Reaction, '
' by

Prentice Reeves.

"The Function and Test of Definition and

Method in Psychology," address of the retiring

Vice-president of Section H, by Walter Bowera

Pillsbury.

"Report of the Committee on the Academic

Status of Psychology," by Howard C. Warren.

R. M. Ogden,

Secretary

TEE ILLINOIS ACADEMY OF SCIENCE
The eighth annual meeting of the Illinois Acad-

emy of Science was held at the State Museum,

Springfield, February 19 and 20. The Friday

afternoon program consisted of four addresses:

"The Chemistry of Colloids," Dr. D. A. Mao-

Innes, University of Illinois; "Colloids in Physiol-

ogy," Dr. William Crocker, University of Chi-

cago; "Colloids in Commerce" (read by title),

Dr. L. I. Shaw, Northwestern University; "Re-

cent Developments in Surgery," Dr. Don W. Deal,

Springfield.

In the evening the members of the academy

were the guests of the Springfield Commercial

Association at a banquet served at the Leland

Hotel. Ex-Governor Northcott acted as toast-

master, and short addresses were made by Senator

Kelly and Professor John M. Coulter.

The evening lecture was delivered by Dr. Day,

director of the Carnegie Geophysical Laboratory,

Washington, D. C, on "Volcanic Emanations."

The Saturday morning program included the

following papers:

Section of Botany, Bacteriology and Chemistry

"Character of Water Used on Railway Trains,"

by Dr. Edward Bartow, University of Hlinois.

"Comparison of Rocky Mountain Grassland

with the Prairie of Illinois," by Dr. George D.

Fuller.

"Studies in Phyllosticta and Cercospora,'' by

Miss Esther Young.

"The Arsenic Content of Filter Alum Used in

Illinois Water Purification Plants," by Mr. A.

N. Bennett.

"Method of Determining the Life Duration of

Seeds, '
' by Mr. James F. Groves.

"Studies on Schizophyllum alneum in Respect

to Cultures and Inoculations," by Mr. Alvah

Peterson, University of Ulinois.

"The Longevity of B. Coli and B. Typhosus in

Water," by Mr. M. E. Hinds.
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"Peculiar Examples of Plant Distribution," by

Dr. H. S. Pepoon.

"Manganese in Illinois Water Supplies," by

Mr. H. P. Corson.

"Some Features in the Classification of Sep-

toria and Parodiella," by Mr. Philip Garman.

"Comparison of Methods of Determining Dis-

solved Oxygen in Water and Sewage," by Mr. F.

W. Mohlman.

"The Grasses of Illinois," by Miss Edna

Mosher.

"A Florida Smut in Illinois," by Miss Mar-

garet Mehlkof.

"The Violets of Illinois," by Mr. Rufus Crane.

Section of Zoology, Entomology and Geology

"What California is Doing in the Control of

Injurious Insects," by Miss Gertrude A. Bacon.

"The Labium of the Nymphs of Zygoptera,"

by Mr. Philip Garman.

"The Comparative Morphology of Some Cara-

bid Larv^," by Mr. Clyde C. Hamilton.

"The Loess in Illinois: Its Age and Origin,"

by Dr. T. E. Savage.

"Recent Orustal Movements in the Great

Lakes Region," by Professor Charles E. Decker.

"A Restudy of Worthen's Type Section of the

'Productive Coal Measures' for Central and West-

em Illinois,
'

' by Dr. T. E. Savage.

"The Prothonotary Warbler," by Dr. W. S.

Strode.

"Some Adaptations for Respiration in Aquatic

Hemiptera, '
' by Miss Anna G. Newell.

"Mouth Parts of the Blow-fly," by Mr. Alvah

Peterson.

"Collecting Snail Shells," by Mr. James H.

Ferris.

'The Morphology of Certain Sphinx Pupffi,"

by Miss Edna Mosher.

On Saturday afternoon addresses were deliv-

ered by Ex-Governor Northcott, and the retiring

president. Dr. A. R. Crook, on '
' The Relation of

Academies of Science to the State. '

'

The officers elected for the coming year are:

President—Dr. U. S. Grant, Northwestern Uni-

versity, Evanston.

Vice-president—Dr. E. W. Washburn, University

of Illinois, Urbana.

Secretary—Dr. A. R. Crook, State Museum,

Springfield.

Treasurer—Dr. H. S. Pepoon, Lake View High

School, Chicago.

The 1916 meeting will be held at the Univer-

sity of Ulinois. E. N. Teanseau,

Secretary

SOCIETIES AND ACADEMIES
THB BOTANICAL SOCIETY OF 'WASHINGTON

The one hundred and second regular meeting

of the Botanical Society of Washington was held

in the Assembly Hall of the Cosmos Club at 8

P.M., on Tuesday, February 2, 1915. Fifty-two

members and six guests were present. Dr. P. A.

Yoder and Messrs. Stephen Anthony and James

M. ShuU were elected to membership. The fol-

lowing scientific program was presented:

Bamboo Possibilities in America: Mr. S. C.

SrtrNTZ.

After a brief introductory statement outlining

the past history of bamboo introduction into the

United States, and sketching the present condi-

tion of bamboo planting in this country, atten-

tion was directed to the possible future uses for

bamboo. Furniture, basketry, especially for par-

cel post shipments, Venetian blinds and barrel

hoops were suggested as probable industries in

which bamboo would find use, while the develop-

ment for ornamental planting and as a possible

stock for paper was especially emphasized. Lan-

tern slides of bamboo plantations and uses abroad

and in the United States were shown, together

with a considerable exhibit of manufactured

bamboo articles.

Botany of Cacao and Patashte: Mk. O. F. Cook.

The patashte tree is a relative of the cacao,

known to botanists under the name Theoiroma

iicolor Humboldt and Bonpland. It has di-

morphic branches like cacao, the lateral branches

being formed in whorls at the ends of the up-

right shoots, but only 3 laterals in a whorl, in-

stead of 5 or 6, as in cacao. Many other dif-

ferences in leaves, inflorescences and flowers were

shown. The inflorescences of patashte are con-

fined to new growth at the ends of the lateral

branches, while cacao is eaulocarpous, with all

of the flowers produced from the old wood on the

trunk and larger limbs of the tree. The vari-

ous features were explained with lantern-slide il-

lustrations, and the paper was followed by a brief

discussion of the question whether trees with

such numerous and definite differences should be

classified in the same genus.

Hediscovery of Lignum nephriticum : Me. W. E.

iSafpokd.

Lignum nephriticum is a remarkable Mexican

wood which was celebrated throughout Europe in

the sixteenth, seventeenth and the early part of

the eighteenth centuries, not only for its reputed
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medicinal properties, but on account of the won-

derful fluorescence of its infusion in spring

water. Scarcely a fragment of this wood is now

to be found in drug collections, and its very name

has disappeared from encyclopedias. It is cele-

brated as the substance with which the Hon.

Eobert Boyle made his first investigations in the

phenomenon of fluorescence. After giving a his-

tory of the literature on the subject Mr. Safford

called attention to the confusion surrounding the

origin of the wood, and the causes which pre-

vented its botanical identification. For the first

time specimens of the wood accompanied by her-

barium material of the plant from which it was

obtained have been the subject of critical study.

The heartwood produced the characteristic fluores-

cence described by Robert Boyle, and the botan-

ical material corresponded with the original de-

scription of Hernandez of the plant yielding

lignum nepliriticum. This proves to be Eysen-

Jmrdtia polystachya (Ortega) Sargent (Viborquia

polystachya Ortega, Eysenhardtia amorphoides

H. B. K.). The lecture was illustrated by lan-

tern slides, specimens of the wood and botanical

material, photographic enlargements of sections

of the wood made by Dr. Albert Mann, plant

morphologist ; and also by exhibition of the

fluorescence of the estraet of the wood in the

rays of an arc light by Dr. Lyman J. Briggs,

Biophysicist, Bureau of Plant Industry, with re-

marks as to the value of lignum nephriticum as

an indicator in titrimetrie determinations.

The one hundred and third regular meeting of

the Botanical iSociety of Washington was held in

the Crystal Dining Room of the New Ebbitt

Hotel, at 6:45 p.m., Tuesday, March 2, 1915.

Eighty-two members and seventy-eight guests were

present, this being the regular annual open meet-

ing for the president's address.

A dinner preceded the scientific program.

The retiring president. Dr. C. L. Shear, gave an

address on "Mycology in Relation to Phytopathol-

ogy." This appears in full elsewhere in Science.

Dr. A. S. Hitchcock presented to the society the

plans for a proposed publication of a local flora

on the flowering plants and higher cryptogams of

Washington and the vicinity. It is proposed that

this be published about one year from the present

time.

The society also passed resolutions of regret

upon the death of Dr. Charles E. Bessey.

Pekley Spaulding,

Corresponding Secretary

BIOLOGICAL SOCIETY OF WASHINGTON

The 535th meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

February 6, 1915, called to order by Vice-presi-

dent Hopkins at 8 p.m., with 35 persons present.

Under heading Book Notices, Dr. Ransom called

attention to a new biological journal under editor-

ship of Professor Ward, of the University of Illi-

nois, to be devoted to animal parasites.

Under heading Brief Notes, Treasurer Cooke

read a letter from Dr. B. W. Evermann, now of

San Francisco, a former president of the society,

expressing his regret at not being able to attend

meetings, his deep interest in the society, and

wishes for its continued prosperity.

The first paper of the regular program was by

Dr. T. Wayland Vaughan, "Remarks on the Rate

of Growth of Stony Corals. '
' Dr. Vaughan re-

viewed the work done by previous investigators

and gave result of his own carefully conducted

experiments at Tortugas. The paper was fully

illustrated by lantern slides showing apparatus

and methods employed in planting corals and re-

sults of one and of several years ' growth of various

corals.

The second paper of the regular program was

by Dr. J. N. Rose, "Botanical Explorations in

South America." Dr. Rose spoke concerning a

botanical exploration on the west coast of South

America which he made during the summer and

fall of 1914. He stated that when he took up the

study of the Cactacese for the Carnegie Institu-

tion of Washington, it was with the understand-

ing that it should embrace not only herbarium

and greenhouse studies, but extensive field work

in all the great cactus deserts of the two Amer-

icas. His going to the west coast was therefore

simply part of a large scheme for botanical ex-

ploration. He further stated that plans had been

made for similar field work in the deserts of the

east side of South America during the coming

summer. He gave detailed accounts of his work

in the deserts of Peru, Bolivia and Chile, and the

peculiar Cacti which he found, described particu-

larly the climatic conditions in those countries,

and told of the remarkable crescent-shaped sand

dunes of southern Peru. On this trip Dr. Rose

collected more than a thousand numbers, obtain-

ing not only herbarium and formalin, but also liv-

ing material. His collection of living plants

which was very large has been sent to the New
York Botanical Garden. Dr. Rose's communi-

cation was illustrated by maps of the regions

traversed, by apparatus used in collecting speci-
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mens, and by preserved specimens. The paper was

discussed by Messrs. Hitehcoek, Vaughan, Gold-

man and Townsend.

The 536tlL meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

February 20, 1915, called to order by President

Bartsch at 8 p.m., with sixty-five persons present.

Dr. Charles Monroe Mansfield, of the Bureau of

Animal Industry, on recommendation of the coun-

cil, was elected to active membership.

Under the heading of Brief Notes, General Wil-

cox made observations and inquiries concerning the

color of the eyes of certain turtles. His remarks

were discussed by W. P. Hay. Dr. Howard de-

scribed the successful campaign carried on against

mosquitoes in New Jersey.

Under the heading Exhibition of Specimens,

Wm. Palmer exhibited the tip of the tongue of a

sulphurbottom whale and considered the probable

use of its peculiar shape. Messrs. Bartseh, Hay
and Lyon took part in the discussion.

The regular program consisted of an illustrated

lecture by H. C. Oberholser, entitled, "A Natural-

ist in Nevada." Mr. Oberholser gave an account

of a biological survey of parts of Nevada made

by himself and others some years ago. He de-

scribed the geologic, geographic and climatic char-

acters of the route traversed by his party. He
mentioned in particular the plants, the mammals,

birds and reptiles observed and collected by the ex-

pedition ; and pointed out how they were influenced

in kind and numbers by the unusual geographic

and climatic conditions found in Nevada. He
showed many excellent views of the country and of

the animals and plants encountered.

Mr. Oberholser 's paper was discussed by Messrs.

Hay, Bartseh, Bailey, Lyon, Goldman, Wetmore

and Wm. Palmer. M. W. Lyon, Jr.,

Hecording Secretary

THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON

At a special meeting of the society, held No-

vember 3, 1914, at the public library. Dr. J. Walter

Fewkes read a paper on "Vanished Eaces of the

Caribbean." The aborigines who, in pre-Colum-

bian times, inhabited the West Indies, represent

a vanished race, for with the exception of very

incomplete historical accounts and a few highly

modified living survivors, archeologieal remains

only are left from which to determine their cul-

ture. The Antillean culture belonged to the stone

age, and while it had attained a considerable de-

velopment; it was quite unlike that of any other

area in the New World. These islands were

peopled from the neighboring continent, but the

peculiar types of stone objects which occur on the

islands indicate that the culture they represent

originated where it was found. This culture was

of two types, one in the Greater Antilles and

the other in the so-called Carib Islands. These

differ mainly in the forms of stone implements,

pottery and other artifacts. For instance, 90 per

cent, of the stone implements of the Greater An-

tilles have the form of celts, while the majority

of implements from the Lesser Antilles are axes.

This difference in the culture was noticed by Co-

lumbus and the early chroniclers. The inhabitants

of the Lesser Antilles were called Caribs, the

others Arawaks. The Caribs were preceded by an

agricultural people whom they conquered in pre-

Columbian times. All the islands from Cuba to

Trinidad once had a highly developed population,

which remained until later times only in the

Greater Antilles. It is probable that the abo-

rigines of the Lesser Antilles came from South

America, but those of the Greater Antilles from

Central America.

At a meeting of the society, held November 17,

1914, in the public library, Eev. Dr. John Lee

Maddox, chaplain in the United States Army,

read a paper on "The Spirit Theory in Early

Medicine." The primitive theory is that disease

and death are abnormal, the work of malevolent

spirits or of witchcraft. Many modern remedies

and practises are the direct descendents of old-

time methods and drugs intended to cure the pa-

tient by driving out an evil spirit through fear or

disgust. Bitter medicines* originated in revolting

doses intended to disgust the demon. Massage

originated in the beatings and poundings through

which the evil spirit was to be frightened out of

the patient. Bleeding, cupping and trephining

were originally intended to facilitate its exit.

Through long centuries, even with an incorrect

theory, it was learned that certain drugs and reme-

dies had a beneficial effect upon certain diseases.

Thus the correct practise developed long before

the correct theory. As examples of standard rem-

edies derived from Indian doctors, he instanced

ipecac and quinine. In the discussion Dr. Fewkes

drew illustrations from the Hopi Indians, Mr.

Mooney from the Cherokee, and Dr. Moore from

the St. Lawrence Island Eskimo. Dr. E. L. Mor-

gan and others also spoke.

Daniel Folkmar,

Secretary
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TBE UNIVERSITIES AND INVESTIGATIOm

As a representative of the uidversity and

as one but recently come to live among
you, it is perhaps fitting that I should use

the opportunity which President Hall has

so kindly given me to discuss certain phases

of university work in which many of my
own chief interests lie, but which are not

often brought before the attention of our

public. I refer to the relations of the uni-

versities of the country to original investi-

gation, and particularly to scientific inves-

tigation, since it is with a part of this

—

and necessarily in these days of specializa-

tion a small part—that I am personally

concerned. Mtiny of us in America have

lived through a period in which the pur-

poses and scope of the universities were

at first not very clearly conceived; but

as time has passed the situation has

changed, and on the whole an agreement

now prevails, which is likely to be perma-

nent, regarding certain features of univer-

sity policy which once were subjects of dis-

pute. One of these is that investigation is

an essential part of the work of every uni-

versity. "We now recognize that the uni-

versities have a double function to per-

form : one, that of disseminating liberal and
scientific knowledge ; the other, that of add-

ing to it. There is nothing new in the

idea that the chief concern of universities

is liberal knowledge; i. e., knowledge of a

kind not directed primarily toward special

or utilitarian or personal ends, but scien-

tific or humane knowledge, relating espe-

cially to those matters which have a broad

human significance and general applica-

1 Founder 's Day Address at Clark University.
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bility. But in America it is only within

the past twenty-five or thirty years that the

universities have generally come to recog-

nize it as their function to extend, as well

as to maintain and transmit, such knowl-

edge in all departments of learning. In

a sense this is the more fundamental task

of the two, since the attainment of scien-

tific knowledge must precede its use in in-

struction or practical application; and it

is perhaps the chief distinction of Clark

University that it was one of the first to

recognize and act on this principle. The

day devoted to the memory of its founder

seems thus an especially appropriate time

for such a discussion.

Now investigation, in the scholarly or

scientific sphere, means something more

than the mere attempt to find something

new. It means primarily aU activity

directed simply and solely toward the ad-

vancement of liberal knowledge—^knowl-

edge, that is, not of special or local or

purely practical matters, but knowledge in

its broader, more theoretical or purely hu-

mane aspects,—those which are concerned

not so much with meeting the immediate

occasion as with furnishing a generally

valid basis of principles and methods that

can be applied at will to all of the affairs

of life. Breadth of application should be

the main characteristic of this type of

knowledge; it should meet not only the

purposes of practical life, but also those

of science and art, besides serving for the

realization of the higher ideals of culture

and conduct. The investigator knows that

we can not assume all desirable knowledge

of this kind to be already in existence and

to be had for the asking ; what we already

possess has been gained chiefly by the pro-

longed and devoted efforts of previous

investigators, working sometimes alone,

sometimes in conjunction with others, and

usually in universities or other institutions

of learning; and we have to see to it that

the task is carried on. That the task itself

is a worthy one admits of no dispute; in-

calculable good has come to humanity

through its means, and no doubt will con-

tinue to come if our efforts do not relax.

Why do so many seek knowledge with-

out being seriously concerned about its ap-

plication? This question is often asked,

and its answer has puzzled many sincere

persons. In various fields of science and

culture we find men who seek knowledge

with no other aim than to possess it. Is

this aim worthy ? Many, especially in these

times, express doubts. Some even denounce

such search as selfish. One hears such ex-

pressions as the selfishness of cultured per-

sons. Yet those who do possess knowledge

—worth calling by the name—are rarely

troubled by such doubts. When Solomon

rated wisdom as better than rubies, he no

doubt expected that philosophers in gen-

eral would agree with him, but not all

other persons. Is it that a certain native

endowment of intellect or temperament is

required to take satisfaction in knowledge

as knowledge, just as others delight in art as

art? This is true in a measure, certainly;

and the tendency has to be recognized and I

believe encouraged. It is doubtful if an in-

vestigator or scholar in any field can be

truly effective without this disinterested

curiosity or simple desire to know; so that

we must regard love of knowledge, even if

it does not eventuate in action of any kind,

as in itself desirable. Perhaps it is as well

for it not to exist alone, but that is another

question. There are, however, other and

profounder—I might say biological—^justi-

fications for this tendency. Knowledge,

in the biological interpretation, is the chief

means of adjustment to the conditions of

life. This is clear enough in practical life

;

if we understand a situation—have it

clearly and accurately conceived in advance

—we are better able to deal with it. The



April 16, 1915] SCIENCE 555

same is true of even abstract or remote

knowledge of the purely scholarly Mnd ; it

is potential means of adjustment; the cul-

tured man knows how to adapt himself to

most circumstances better than the uncul-

tured man. Not only mankind, but all

living organisms—both animals and plants

—are so organized that their well-being

depends on accurate adjustment to the con-

ditions under which they live. The give

and take of material and energy must bal-

ance; the term "adaptation" means simply

the sum-total of the conditions that secure

this balance. Now, for us men, the chief

means of such adjustment is knowledge.

Theoretical or abstract knowledge, the kind

that investigators in pure science strive

for, is merely that which is the most uni-

versally valid and applicable; it is there-

fore at bottom the most practical; so that

if the chief aim of scientific investigation is

the attainment of such knowledge, and

even if the wish to attain it is often purely

instinctive and unreasoned—as in fact it

is in many of the best investigators—we

can understand from the biological point

of view why this should be so. Thus there

is the best of sanctions for the knowledge-

seeking tendency. Breadth of knowledge

represents a surplus or reserve of potential

activity,—whether it is actually called upon

for use or not; and as such it is the most

valuable possession that we can have, for

it is the means by which purposes of any

kind are rendered capable of realization.

Now let me define a little more fully what

scientific men mean by investigation. Un-

der this term come all efforts directed to-

ward the one aim—the ascertainment of the

clear, impersonal and objective truth con-

cerning the matter in hand. Mankind has

found no method that leads so certainly to

the attainment of this end as the method of

dispassionate, systematic and critical in-

quiry, using all available means impartially

and thoroughly, and verifying all results

once they are attained. In this sense scien-

tific investigation is in no way different in

its method from investigation in other fields,

such as history, language or philosophy, or

from the means which a good military com-

mander or man of affairs adopts in familiar-

izing himself with a situation before he acts.

In every case the aim is to ascertain impar-

tially the actuality of the case, that which

is so, quite independently of what our

wishes or fears or other prepossessions may
be. The means which we adopt may vary

in different fields of investigation accord-

ing to the nature of the matter under in-

vestigation ; but the attitude of the true in-

vestigator is the same everywhere—an at-

titude of candid, critical, persistent and,

above all, disinterested inquiry. It is im-

portant to realize the necessity for these

qualities in the investigator, if true results

are to be attained. Without them the pur-

pose of investigation can not be realized;

progress is slow, and results do not bear

examination. Let me quote Faraday's con-

ception of the natural philosopher—^by

which he means the investigator in natural

science: "The philosopher," says Fara-

day, "should be a man willing to listen to

every suggestion, but determined to judge

for himself. He should not be biased by

appearances; have no favorite hypotheses;

be of no school and in doctrine have no

master. He should not be a respecter of

persons, but of things. If to these qual-

ities be added industry, he may indeed hope

to walk within the veil of the temple of

nature." Here we have a statement, clear,

simple and devoid of literary artifice, by one

of the most fruitful scientific investigators

of all times ; and when we wonder at what

has been accomplished by the science which

has developed from beginnings largely made

by him, we should remember that it is only

by such men, working in such a spirit, that
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the more fundamental truths can be

brought to light. When, therefore, we say

that we wish to encourage investigation, we
really mean that we wish to encourage

those who have the right spirit of investiga-

tion. Progress is due mainly to such men

;

and it is important in the interests of this

progress that the universities, which de-

vote so large a part of their resources to

the work of investigation, should clearly

recognize that the personal factor is still

—

as it was in Faraday's day—the all-essen-

tial. Knowledge, insight, and power of

accomplishment are not in laboratories,

libraries and organized institutions merely,

but chiefly in those who put such means to

their right uses.

It is needless, before an audience of this

kind, to justify scientific investigation or

to attempt to set forth something of what it

has accomplished. I may, however, point

out—since this has a bearing on much of

what I wish to say later—one consideration

which the world at large is prone to forget

unless frequently reminded, namely, that

it is the fundamental investigations which

are chiefly important for science, and lay

the foundations for those later applications

affecting mankind generally. Thus in this

sense we owe wireless telegraphy to Mas-

well and Hertz rather than to Marconi, our

freedom from many forms of disease to Pas-

teur, our mastery of the air to Langley and

the others who studied the lifting power

of moving planes; and many other similar

examples could be given. In general we
may say that if an adequate body of theo-

retical knowledge has once been gained, it

is a relatively easy matter to make the de-

sired practical applications. It is when
there is no guiding theory and we have

to work empirically that problems are diffi-

cult or impossible of solution. But if we
know beforehand of any task that nothing

but hard work and persistence is necessary

for its accomplishment, we may say that

there is no serious difficulty, for these

qualities can be commanded at will in any

civilized society. When, however, we lack

the necessary knowledge of fundamentals,

little or nothing can be done. I may here

furnish an illustration from biological sci-

ence. Until the relation of microorganisms

to disease was discovered by Pasteur, phy-

sicians were almost helpless in many de-

partments of medicine; but once this rela-

tion was established, means for indefinite

advance were at once furnished; then, to

use Ehrlieh 's phrase,
'

' diligent empiricism '

'

was all that was needed to master many
problems of pathology ; and, these once mas-

tered, effective methods of diagnosis and

treatment were forthcoming sooner or later.

The relation of Faraday to electrical science

is similar ; and in the same sense engineer-

ing, scientific agriculture and mining, many
valuable manufacturing industries, in short,

all that is most characteristic in the mate-

rial foundation of our civilization, could

never have come into ezistence without the

previous development of the pure sciences

of physics, geology, chemistry and mathe-

matics. Other and less tangible results are

of equal importance, but it would lead too

far to speak of these. I wish simply to

make it clear that the fundamental knowl-

edge must first be gained ; and it is the task

of the investigator to supply this knowl-

edge. This he can do only by prolonged

study, observation and experiment, directed

toward the simple purpose of obtaining as

full and clear insight as possible. In the

pursuit of this aim problems inevitably arise

that are both difficult and remote from pop-

ular interests; yet such problems must be

solved, and it is largely for the purpose of

providing opportunity and facilities for

their solution that universities exist. This

is why the greater part of research in pure

science is necessarily conducted in the uni-
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versities. On the other hand, experience

has shown that those parts of scientific work

which relate directly to useful applications

can be carried on successfully under the

pressure of general public demand; the

material rewards of successful invention

are a sufficient incentive to inventors. This,

however, has never been triie of investiga-

tion in fundamental fields of pure science,

and it is difficult to see how it ever can be

true. Such work itself is its own chief re-

ward. Isolated men of genius may make

great discoveries, as Boyle, Cavendish and

Darwin have done in England ; but in such

eases fortunate circumstances and leisure

are essential, and the number of such men is

very small. For most investigators the op-

portunity of engaging in purely scientific

or scholarly investigations is to be found

only in the universities. The relation of

universities to fundamental scientific prog-

ress is thus a peculiarly intimate one.

Advance in knowledge, as distinguished

from the maintenance and application of

existing knowledge, thus depends ultimately

on the work of the investigator, and chiefly

on the investigator in the university. If he

is to accomplish his function he must direct

his efforts to the practicable, under condi-

tions that are favorable to his work—or at

least not too unfavorable, for good will and

talent can accomplish much in spite of ad-

verse conditions. First, what is practic-

able ? In his
'

' Advancement of Learning '

'

Bacon, the first advocate of systematic in-

vestigation, says:

I take it those things are to be held possible

which may be done by some person though not by

every one, and which may be done by many, but

not by any one, and which may be done in a suc-

cession of ages though not within the hourglass of

one man's life; and which may be done by pub-

lic designation though not by private endeavor.'^

2 1 wish to express my indebtedness for this

quotation to Dr. Mall's interesting article in the

Journal of the American Medical Association,

1913, Vol. 60, p. 1599.

Bacon thus recognizes that many projects

call for collective and coordinated endeavor,

while others require individuals gifted with

the necessary talents or opportunity. Col-

lective action and individual action both

play a part, and this is as true of the ad-

vance of science as of any other form of

enterprise. Now it is a characteristic of

our time and country that more stress

seems to be laid on the importance of col-

lective action or cooperation in scientific re-

search, than on the importance of giving

scope to the single investigator of original

scientific genius. Whether this tendency is

right or wrong I need not discuss just now.

It is clear that cooperative research is essen-

tial for the solution of many scientific prob-

lems, especially those requiring the accumu-

lation and coordination of large masses of

data. Much of the work in statistics, he-

redity, astronomy, geology, sociology, and

other sciences is of this nature ; here are il-

lustrated Bacon's classes of work "which

may be done by many, but not by any one,

or which may be done by public designa-

tion but not by private endeavor" ; one has

only to think of what is done by geological

surveys, statistical associations, or scientific

societies. Work which can not be done

"within the hourglass of one man's life"

may be well within the scope of an associa-

tion; thus we have investigations relating

to natural events which recur infrequently,

like earthquakes or sunspot periods, or to

processes which take place very slowly, like

evolutionary changes in organisms, star

movements, or other cosmic changes. Only

the coordinated work of generations can

throw light on such matters. Cooperative

research thus plays an important part in

the science of to-day, and there is a strong

tendency on the part of many scientific men

to insist on its all-sufficiency, and to regard

the work of isolated or independent inves-

tigators as of minor consequence.
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Bacon, however, mentions first of all the

class of achievements that are possible to

some one person, though not to every one.

That in certain spheres of activity one per-

son may be indefinitely superior to any

other or even to any combination of others

was familiar enough to Bacon, and social

conditions were not then such as to obscure

this truth or throw doubt upon it. Being

a man of genius himself and an advocate

of progress, he could not underrate the part

which personal originality and power of

invention play in progress; he knew that

such qualities are of individual and not of

social origin, although they naturally flour-

ish best in a favorable social environment.

It is perhaps time to protest against the

tendency to undervalue detached investi-

gators, which insists that every one shall

work chiefly in cooperation with a group

and for a collective aim. This tendency is

undoubtedly strong at present, especially in

America, because here the democratic spirit

is more dominant than anywhere else and

is subject to fewer corrective influences;

and the resulting bias toward collectivism

tends to lower the estimate placed on purely

personal or individual qualities. Now re-

liance on "team-play" is well enough in

its place ; it plays an indispensable part in

many undertakings. But such a spirit

cannot be depended on to promote scientific

progress by itself; in this sphere it is at

best rather an accessory. The truth is that

so far from progress depending on collective

effort, the whole history of science shows

that the guiding and fruitful ideas, those

which form the seeds of later developments,

nearly always originate in the minds of a

few scattered thinkers or investigators,

often working in isolation. Is there any

reason to believe that this will not continue

to be the ease? Yet high scientific author-

ity seems at times to encourage that belief.

President Woodward, of the Carnegie Insti-

tution, in a recent address^ warns his hear-

ers against entertaining what he calls the

subtle error that

the more remarkalile results of research are pro-

duced not by the better balanced minds, but by

aberrant types of mind popularly designated by

that word of ghostly if not ghastly implieations,

namely, genius.

Again he says

:

The more striking results of research, quite com-

m.only in the past attributed to wizards and genii,

and still so attributed by a majority perhaps of

contemporary writers for the popular press, are

now understood by the thoughtful to be the prod-

ucts rather of industry, sanity and prolonged labor

than of any superhuman faculties.

Others extol cooperative research as the

highest type of scientific work. But surely

what is understood by scientific genius is

not a wizard-like faculty of arriving at im-

mediate and astonishing results, but rather

that power of clear, imaginative and valid

insight into phenomena which is the prod-

uct of high native endowment combined

with industry, sanity and prolonged labor.

The peculiarities of pseudo-genius—^which

no doubt has besieged the Carnegie Insti-

tution for support from the beginning

—

should not be allowed to cast discredit on

true genius, a totally different thing. When
we understand clearly what scientific genius

really is, we must recognize that it is no

less indispensable to the production of the

highest scientific work than is poetical gen-

ius to the production of the highest poetry.

Every-day experience proves that industry,

sanity and prolonged labor are not suffi-

cient for the best work in any domain. It

would be fortunate for humanity if it were

so; for these qualities are not rare, and are

in a measure attainable by all normal per-

sons. Genius is not these—although when

these are added genius may become more

effective. Unfortunately—or perhaps for-

tunately—it evades rules; but it seems to

3 Science, 1914, N. S., Vol. 40, p. 217.
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include a strong instinctive element which

appropriates or rejects the material which

is presented to it—either by its own vivid

imagination or by outside experience—ac-

cording to the availability for the purposes

that interest the genius. And this inter-

est is likely to be absorbing to an extreme

degree, and hence to arouse all the energies

much more effectually than is usually pos-

sible to normal persons. But it is not nec-

essary here to prejudge questions which

are still a puzzle to psychologists. I wish

merely to emphasize that whatever a final

analysis may eventually show genius to be,

there is no doubt of its existence, that it is

rare, and that the chief achievements of

mankind in science, as in art and literature,

are due in the main to its activity. Only

by recognizing these facts shall we be able

to take properly into account all of the

factors which contribute to scientific prog-

ress, and make due provision for all. If

Darwin had been without means, there is

no doubt that the most effectual way of

promoting evolutionary science in his day

would have been to provide him with an

adequate personal endowment, or a univer-

sity chair giving complete freedom for re-

search. I emphasize this in order to bring

to your attention the all-importance of the

individual or personal factor in the work

of scientific investigation. This considera-

tion is a wholesome one for moderns to bear

in mind ; for the trust in cooperative meth-

ods, "team-play," and collective enterprise

is so general, and has assumed such a dog-

matic character, that it tends to deprive

many persons—especially those whose tal-

ents are of a subtle rather than a robust

order—of belief in their unaided personal

powers, and hence to weaken their sense

of personal responsibility. One result of

this often is that they lose the normal and

healthy compunction against laying up
their talents in napkins.

Let us now return to our original subject.

One of our aims in the universities is to fur-

ther investigation. How are we to do this

most effectually? The answer, in form at

least, seems simple. First we must pro-

vide facilities, and second, we must have the

right men. The first requirement is rela-

tively easy; it is a question of material re-

sources ; the second is more difficult, as well

as more important, for if it is impossible to

make bricks without straw, it is still more
certain that the best of straw will serve

little for brick-making unless put into the

right hands. But let us define a little more

closely what we may regard as the condi-

tions of successful research, with especial

reference to the case of scientific depart-

ments in universities. In general three

things are necessary; equipment, proper co-

ordination of activities (or organization)

and personnel. When these are combined

in the right proportions we may hold that

conditions are the most favorable; but this

is not always possible, and usually some

choice has to be made; which is the most

important and fundamental? This ques-

tion is not easy to answer; so much depends

on what is under investigation; a com-

pletely and expensively equipped laboratory

can undertake researches which are beyond

the reach of one of more modest resources

;

and yet the difference in the importance of

the results gained by the two may not be

commensurate. Here we see the signifi-

cance of the personal factor. Darwin will

make important discoveries in his kitchen

or back yard, while a costly laboratory, al-

though making a great show of activity,

may be comparatively fruitless in important

results. This fact, however, does not make
it any the less desirable that the apparatus

for research should be at hand ; but it indi-

cates that if results are to come, such means

should be used properly, and this can be

done only by the right men. Appeals for
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equipment have on the whole been well met

in this country; and our relative lack of

scientific productivity has little if any rela-

tion to lack of equipment. Nor is it for

lack of numbers and organization that the

universities fall short in scientific produc-

tivity. Everything that organization and

system can do is done in our larger univer-

sities. Officers from the president down

are numerous and minutely graded, hier-

archy within hierarchy; there are depart-

ments and subdepartments ; every subject

is represented by one or more specialists;

the courses given in a large department are

numerous and detailed and cover all phases

of the subject. The work of students is

carefully supervised ; so many credits go to

the making of a master's, so many to a

doctor's degree. No one is idle for a min-

ute. The mere mechanism requires exacting

care; the head of a department must often

be primarily an executive; much of the

time is given to duties of management ; the

telephone, the typewriter and the card-

index are as much a part of his equipment

as of the business magnate's. It would

seem as if all of this machinery ought to be

effective. Yet misgivings force their way

in. There is reason to think that this faith

in the efficacy of organization in university

work is not derived from experience, but

rather from a preconceived belief that

methods which are so effective in practical

life ought to be equally so in the intellec-

tual life. But is this really so? Many of

us have grave doubts. In our own private

studies devotion to card-catalogues and

notebooks can go too far, as many a man has

found from bitter and paralyzing experi-

ence. Is it really true that the letter killeth,

but the spirit giveth life? There must be

conditions more important than equipment

and organization—conditions which are

somehow lacking. What are they and how
can they be furnished?

It is for the universities to make the right

answer to this question, and also to rectify

the conditions. The majority of produc-

tive scholars and investigators are connected

with universities. If the scientific produc-

tivity of the nation is less than it ought to

be, as we see when we compare ourselves

with Germany, Prance or England, we can

only ascribe the deficiency to the presence

of unsatisfactory conditions in the univer-

sities. What are these? and how are they

to be removed?

Such a question carries very far and ad-

mits of no off-hand answer. The univer-

sities represent the intellectual tendencies

of the country. They are, or ought to be,

one of the chief sources of what is highest

in its civilization. Why do fundamentally

important contributions to science or schol-

arship come so infrequently? and is there

any way of making them come more fre-

quently ? What man has done man can do

:

there must be some restricting and remov-

able conditions which either prevent orig-

inal investigators from doing their full

quota of good work, or it may be prevent

the creative type of scholar from finding his

way into the universities in the numbers

that we have a right to expect. What the

chief of these conditions are, and how all

those interested in the welfare of our insti-

tutions of learning can aid in their removal

and replacement by better, is what I shall

now try briefly to indicate. I ought per-

haps to say that I offer my suggestions in

a far from dogmatic spirit, being aware

that the problem is highly complex, and

that no one man can be fully familiar with

all of its aspects.

When we look at our universities we are

impressed with certain obvious peculiarities

—their size, their wealth, the variety and

complexity of their activities and of their

organization. We may agree that size and

wealth with the resources that they bring
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are all very well—in themselves desirable—
but complexity of organization, and the

practises and tendencies that go with it?

are these conducive to the intellectual life ?

This, in my opinion, is the critical question.

So far from our taking this for granted,

there is good reason to believe that beyond

a certain limit dependence on system and

organization in institutions of learning is

directly injurious to good work, and this

for the simple reason that it makes for the

stereotyping of activities, and hence inter-

feres with freedom and its expression, which

is originality. Such restriction in fact is

the general purpose of organization ; it aims

at diminishing variation from an accepted

norm. Now the more stereotyped certain

things are the better; thus a railway serv-

ice or a department store can not be too reg-

ular and dependable ; but if our aim is not

simply to repeat things already done, but

to discover new truth, the conditions that

surround us, as well as our own temper of

mind, should so far as possible encourage

independent activity, and not simply that

carried out in accordance with a pro-

gram. In brief, purely routine activ-

ities should be subordinated in an institu-

tion of higher learning; all needless ma-

chinery should be disposed of, and the rest

should be relegated to its proper place.

This is a practical suggestion, and it is one

of the first that I should make.

I do not, of course, wish to propose any-

thing impracticable, and I am aware that a

certain degree of established order, insepar-

able from organization of some kind, is nec-

essary to stability and efSciency even in an

institution devoted purely to research. But

what I maintain is that the aim should be a

minimum rather than a maximum of or-

ganization, and that the ideal toward which

universities should work, if they regard

original scholarship as something which it

is their serious duty to further, is the attain-

ment of the greatest possible freedom in

the work of the individual departments and

of the scholars making up those depart-

ments. A system of separate colleges, as in

the English universities, or of autonomous

departments, as in the German and some

American universities, seems to give the

best results. Such an ideal should not be

left to chance, but it should be held con-

sciously; and every one in the university

should regard such freedom as the chief

condition of his effective activity and should

oppose vigorously every attempt to infringe

upon it. Liberation must come from within

rather than from without, and as the result

of a more widespread insistence on the im-

portance of personal freedom and initiative.

This spirit would be incompatible with the

over-developed autocracy that has aroused

so much complaint. Freedom from merely

petty and distracting activities would then

soon come, and more men would give the

best part of their attention to things that

are seriously worth while.

The university should be the stronghold

of individuality. Every one's serious in-

terests should be respected and furthered

so far as possible, both out of regard for

personal freedom, and also because we do

not know what their potential value may

be. Eemember that our aim as original

scholars is not simply to impart what is al-

ready known and valued, but to produce

something new, whose value to the world

may not be in the least evident at first.

But who can tell what its value may be

later? Besides, it may be of value to the

few if not to the many. "We must recog-

nize that the needs of men are as various as

their characters and capabilities. A toler-

ance, open-mindedness, and detachment are

thus of the essence of true academic life.

An unwillingness to interfere needlessly,

coupled with a determination to adhere by
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high standards, may indeed be said to be the

chief criterion of a high civilization.

There is reason to believe that the dem-

ocratic movement of our time has in many
ways been unfavorable to the development

of strong individuality in the fields of sci-

ence, literature and the arts. The collec-

tive spirit is now dominant, especially in

America, and even in academic life many
are unduly influenced by the desire of pro-

ducing work which will make a direct appeal

to the community at large, rather than work

which is new and meritorious in itself, ir-

respective of whether it is popular or not.

This spirit is inconsistent with disinterest-

edness, and hence tends to repress original-

ity. It is hard to escape its influence; it

constitutes an atmosphere—that element

which is at once the most intangible and

the most essential to life. We can however

resist it if we only wish; and a spirit of

independence or self-respect, that refuses

to have its standards determined by any-

thing short of firmly grounded personal

conviction is the best safeguard. There is

a sense in which too easy submission to the

prejudices of a majority is like too easy

submission to the dictates of a king or em-

peror. In either case the result is weak-

ening to individuality, and hence to all

work, like the work of scholarship, which

demands independence and individuality.

We must remember that we are living

in a time which tends to regard the col-

lective welfare as the chief if not the only

legitimate object of action. In one sense

this is a great source of encouragement; it

augurs well for the future of humanity at

large; but it has its drawbacks. Little

attention is paid, except by a few detached

persons here and there, to the danger of

having the whole national spirit dominated

by the belief that nothing but work in the

interest of large numbers is of any impor-

tance. Eelated to this is another very char-

acteristic tendency. Where so many ques-

tions in politics and practical life are de-

cided by counting of heads, a strong bias

in favor of mere numbers is inevitable.

Now there may be no disadvantage in this

unless it becomes instinctive, i. e., acted upon
automatically and uncritically; but it is

just this instinctive prejudice that prevails

so strongly nowadays. All forms of activ-

ity share its influence ; and it shows itself in

educational institutions and universities in

such phenomena as an over-insistence on

the importance of large enrolments, the con-

ferring of too numerous degrees, and a dis-

tinct and widespread tendency to leniency

in the standards of quality. Public opinion

in a democracy favors these manifestations,

and an institution dependent on public

opinion for its support can not afford to be

too unsympathetic toward them. But a

danger lies here, which is perhaps the more
insidious since it can be recognized and

guarded against by comparatively few. If

we work only in the interest of and at the

bid of majorities, we are in grave danger of

disregarding the claims of the minorities.

And this means undervaluing those types of

person who are necessarily always in the

minority, i. e., exceptional persons of all

kinds. The curious result follows that in

a democracy, the political system which is

theoretically the most favorable to liberty,

the individual, regarded as an individual—

•

and not as representative of a group (whose

numbers may entitle it to respect)-—often

meets ^vith little consideration. In other

words, too much respect for collectivism

tends to impair the respect which is due the

individual, and personal liberty suffers.

There arises a tendency to treat all persons

in the mass, undiscriminatingly ; and neces-

sary distinctions fail to be made. Com-

plaints of the low estimate which the demo-

cracies of England, France and America

place on even the best and most gifted in-
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dividuals have been appearing somewhat

frequently of late; Faguet even says that

the equalitarianism of the time leads to a

distrust of all but mediocre persons in every

capacity, and indeed favors a cult of incom-

petence ; and he ascribes much of the ineffi-

ciency and shiftlessness of democracies to

this tendency. This may be partly over-

statement for purposes of emphasis; but it

is at least clear that if the universities are to

do their best work they should be con-

sciously on their guard against such tend-

encies. We must remember that in a

sense the statement that all men are equal

is a dogma adopted primarily for political

purposes ; as such it embodies an important

principle, and it serves to simplify the tech-

nique of representative government; but

it was never meant to controvert plain

facts. In any case we must avoid being

influenced by it to the extent of disregard-

ing talent and failing to do our best to single

it out and develop it. Eeal progress can

come only in this way. This policy, how-

ever, seems to be unpopular at present, and

as a rule is little acted on in our universi-

ties. Thus the attempt to make a definite

distinction between "honor" men and

"pass" men—a distinction corresponding

on the whole to that between those who seri-

ously wish to study a subject and those who

have no particular interest in it—is op-

posed as undemocratic. One often gains

the impression that talented students do not

try their best, because they have a feeling

that it is not quite considerate or democratic

for one man to prove himself the intellec-

tual superior of another. Why this should

be so is one of the mysteries; there is no

such feeling about games like tennis. It

may be that it represents a defensive re-

action in the biological sense ; it is said that

white sparrows are badly treated by nor-

mal birds; and no doubt many persons feel

safer when they identify themselves with

a group than when they stand alone. The

spirit of hostility to distinction is, however,

peculiarly out of place in universities. It

is difficult to judge our own community and

our own time ; we are subject to the fallacy

of nearness ; but there is little doubt that a

general desire to regulate the activities of

the individual in the supposed interest of

the group is at present one of the most

characteristic manifestations of the time-

spirit, and that a submission to this desire by

persons who think it democratic so to sub-

mit is responsible for a certain lack of dis-

tinction and originality in the intellectual

activities of the day. The way in which

organizations and societies flourish is a

symptom of this; the remark has recently

been made that whenever two or three are

gathered together nowadays some one else

is sure to be on his way to organize them

;

and this propensity encourages the individ-

ual in a Mnd of fatalistic belief that he can

accomplish nothing working alone. Under

these conditions, if he fails, he is often in-

clined to cast the blame on the organization

to which he belongs or on the community

rather than on himself.

It is essential that we should continue to

regard the university as a place where indi-

vidual talents of the most special kind will

receive encouragement and development, as

a place of preparation for leadership, and

equally for the discouragement of any in-

clination to lean unduly on the rest of the

community. The university man should be

able to think for himself and by himself.

No one can say what the potentiality of

any one may be ; if, therefore, a student is

conscious that he has any special bent or

enthusiasm for any subject, he should not

hesitate to give his chief energies to its cul-

tivation. It may be that he will meet with

little sympathy from the outside world, or

even from his intimates ; but this should be

no cause for discouragement. The univer-
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sity exists largely to give opportunity to

men of this kind. He must get over the

feeling that it is necessary, or at least fit-

ting, to apologize for the unpractical nature

of his activities. The university is aware that

many things can be done only by taking

thought, just as others require immediate

action without any particular thought.

There is inevitably isolation and detach-

ment in much of the work of universities;

this is especially true of the work of inves-

tigation. Eemember Wordsworth's lines

on Newton's statue at Cambridge Univer-

sity:

The marble index of a mind forever

Wandering througli strange fields of thought alone.

The withdrawal of such a man from the

world is deliberate; only so can his pur-

poses be achieved.

This withdrawal imprints a characteristic

quality on academic life, with which it is

often reproached. The very word academic

is often popularly or journalistically used

to signify remoteness from actuality. It

might with equal justice be used as signify-

ing nearness to actuality; but the fact is

simply that the university recognizes as

important or even pressing actualities many
matters which to the world at large are vir-

tually non-existent. The apparent ineilec-

tuality of much academic work is a serious

grievance to many people; and certain

movements directed toward the radical mod-

ification of time-honored academic usages

and privileges have arisen as the expression

of this feeling ; some persons, no doubt con-

scientious, have favored a system of super-

vision and time-keeping, with the object-

laudable, no doubt, if only it were practica-

ble—of making sure that the holders of uni-

versity chairs do not waste their time. But

it is just here that the uninitiated judgment

is likely to lose its bearings; and we may
well continue to repeat with the Sybil:

"Procul este, profani!" "Who is to be the

judge in these matters? Who will guard
the guardians? What constitutes effectu-

ality in the intellectual sphere? We must
refuse to be misguided by false criteria in

these matters. What is most effectual in

the activities of the scholar can not always

be discerned even by his immediate associ-

ates. Nothing but the perfect witness of

all-judging Jove would sufiiee for this.

The true criteria are not evident to those

ignorant of his work ; and in forming an es-

timate of its value, confidence and respect

for individuality have to be combined with

the judgment passed by his peers in the

learned world. If for lack of sympathy or

special knowledge we fail to see the value

of certain fields of scholarly work, there is

nothing for it but to accept the assurances

of those who know. Their judgment is

likely to be critical enough, and not to err

on the side of leniency. All plans of im-

posing upon the scholar rigid requirements

from without—apart from the necessary re-

sponsibilities of teaching and contributing

to his subject—are impracticable. I have

mentioned certain recent attempts directed

toward a closer external oversight of aca-

demic work; the authors of these attempts

have urged that it would be well, in the in-

terests of "efficiency," to estimate more

closely the time which the occupants of uni-

versity chairs devote daily to research, to

teaching and to other activities. This is

officialism run mad, you may say ; but there

the fact stands. Some one, well known as a

defender of academic freedom, has re-

marked that the only really effective scien-

tific mind works twenty-four hours a day.

In saying this he may have had in mind

Landor's passage:

The capacious mind neither rises nor sinks,

neither labors nor rests, in vain; even in those

intervals vphen it loses the consciousness of its

powers it acquires or recovers strength, as the

body does by sleep.
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If this is true, it is clear that all such at-

tempts to enforce scientific productivity

—

usually under the delusion that it repre-

sents measurable and controllable
'

' output
'

'

like the products of a factory—are futile,

and overlook the essential requirements of

all original work, which are simply oppor-

tunity, freedom from needless distraction,

and the necessary leisure.

Eegarding this last requirement a word

or two is peculiarly apposite nowadays.

Jesus, the son of Siraeh, says
: '

' The wisdom

of a learned man cometh by opportunity of

leisure"; and he goes on to explain that

merely multifarious activities of the more

obvious kind are injurious to such a man,

since they hinder and distract him from

more worthy tasks, and prevent his accom-

plishing what is truly worth while. For

this, tranquillity is needed, and the depth

that comes from prolonged and undisturbed

concentration. This is an essential condi-

tion for the work of investigation; activity

is useless unless properly directed; but di-

rection requires thought; and thought re-

quires time for thinking—-which is leisure.

Wordsworth says very profoundly in "Lao-

dameia":
. . . The Gods approve

The depth and not the tumult of the soul.

I do not know of any more suitable motto

for a university than just this. For, after

all, it is depth we want; and no degree of

external activity, however effective or ap-

parently beneficial, can make up for its

lack. But how can it be gained without

leisure—freedom for thought and study

and research, and belief in their efficacy and

saving grace? Such freedom is the source

of all spontaneity and originality. You all

remember how, when an admirer expressed

his delight over the perfection and inev-

itability of a line of Tennyson, and said he

knew that was a pure stroke of inspiration,

the poet replied: "Well, I smoked three

pipes over that line." Now it may be that

not all affairs can be conducted in that way

;

we in the universities should recognize this

and not be disturbed by it, while maintain-

ing, nevertheless, that our ways are differ-

ent. We form a sanctuary for all those who,

whether by smoking pipes or otherwise, can

by the power of thought, and activity di-

rected by thought, attain the essential

truth in any matter. I do not speak here

of the beautiful; that is the realm of art.

But in scholarship what is essential is ideas;

it is these which give value and interest to

the often dry details of investigation, and

which guide and inspire the work of gath-

ering fresh detail. We find that if we have

the ideas we can usually test their validity

without great difficulty ; but they are the in-

dispensable, and we can not get them with-

out thinking and studying deeply. For

that we require leisure. I dwell on these

considerations because there is little doubt

that our day and generation does not suffi-

ciently recognize the need of leisure in aca-

demic life, and often misunderstands its

purpose. Yet it is essential that there

should be an atmosphere of leisure—of free-

dom from external compulsion—in the uni-

versities, if they are to be fully and ade-

quately productive in original scholarship.

We must understand clearly the purpose of

such leisure, which is simply to afford op-

portunity—not for idleness, as I need

hardly say, but for fruitful independent

effort. In this sense leisure should be the

chief prerogative of the educated man
everywhere. It really implies nothing but

freedom, and for its proper use both disci-

pline and high purpose are needed. The

knowledge and the will to use freedom

rightly—surely these are what all who are

truly educated ought to have ; and we must

be willing first of all to assume that those

who are entrusted with the tasks of educa-

tion and the advancement of learning are
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especially fit to be entrusted with their own
freedom. It is likely that an enlightened

society can be relied on to recognize this;

but it is particularly the duty of the uni-

versities, if they believe in their own best

traditions, to speak with no uncertain voice.

"We look chiefly to them for progress in

those fundamental fields of knowledge which

ultimately concern more intimately than

any others the future of civilization; and

if they are to continue their leadership they

must show that they value above all im-

mediate advantages the tradition of aca-

demic freedom.

Ralph S. Lillie

Clakk Univeksitt,

February 1, 1914

THE NATIONAL ACADEMY OF SCIENCES

The Academy will hold its annual meeting

at Washington on April 19, 20, 21, 1915. The
program is as follows:

MONDAY, APRIL 19

10 A.M.—Business meeting of the Academy in

the Oak Room of the Hotel Ealeigh.

1 P.M.—Luncheon in the private dining-room of

the Hotel Baleigh.

2.30 P.M.—Auditorium, National Museum. Pub-

lic scientific session

:

Thomas H. Morgan: "Localization of the

Hereditary Material in Germ Cells. '
' (30 min-

utes.)

Problems of Nutrition and Growth:

Jacques Loeb: "Stimulation of Growth." (30

minutes.)

Lafayette B. Mendel: "Specific Chemical As-

pects of Growth." (30 minutes.)

Eugene F. Du Bois, medical director, Russell

Sage Institute of Pathology (by invitation of the

program committee): "Basal Metabolism during

the Period of Growth." (30 minutes.)

L S. Kleiner and S. J. Meltzer: "Retention in

the Circulation of Injected Dextrose in Depancre-

atized Animals and the Effect of an Intravenous

Injection of an Emulsion of Pancreas upon this

Retention." (10 minutes.)

5 P.M.—Meeting of the editors of the Proceed-

ings, Cosmos Club.

8 P.M.—Auditorium, National Museum.
First William EUery Hale Lecture, by Thomas

Chrowder Chamberlin, of the University of Chi-

cago. Subject: "The Evolution of the Earth."

(Hlustrated.)

The lecture will be followed by a conversazione

in the Art Gallery of the National Museum.

TUESDAY, APRIL 20

10 A.M.—Auditorium, National Museum. Pub-
lic scientific session:

Joel Stebbins, Draper Medallist: "The Elec-

trical Photometry of Stars." (30 minutes, illus-

trated.)

George E. Hale: "A Vortex Hypothesis of Sun
Spots." (20 minutes, illustrated.)

Edwin B. Frost: "The Spectroscopic Binary, Mu
Orionis. " (10 minutes, Olustrated.)

Robert W. Wood: "One-dimensional Gases and

the Experimental Determination of the Law of

Reflection for Gas Molecules." (10 minutes, il-

lustrated.)

Robert W. Wood: "The Relation between Res-

onance and Absorption Spectra." (15 minutes,

illustrated.

)

Edward L. Nichols and H. L. Howes: "On the

Polarized Fluorescence of Ammonio-Uranyl Chlor-

ide." (15 minutes, illustrated.)

Robert A. Millikan (by invitation of the Pro-

gram Committee): "Atomism in Modern Phys-

ics." (30 minutes, illustrated.)

1 P.M.—^Luneheon in the Oak Room of the Hotel

Raleigh.

2.30 P.M.—Auditorium, National Museum. Pub-

lic scientific session:

WUliam Morris Davis: "Problems Associated

with the Origin of Coral Reefs, suggested by a

Shaler Memorial Study of the Reefs of Fiji, New
Caledonia, Loyalty Islands, New Hebrides,

Queensland and the Society Islands, in 1914."

(60 minutes, illustrated.)

F. W. Clarke: "Inorganic Constituents of Ma-

rine Invertebrates." (15 minutes.)

Roy L. Moodie (introduced by Henry Fairfield

Osborn) :

'
' Amphibia and Reptilia of the Ameri-

can Carboniferous." (15 minutes, illustrated.)

Henry Fairfield Osborn and J. Howard Mc-

Gregor: "Human Races of the Old Stone Age of

Europe, the Geologic Time of their Appearance,

their Racial and Anatomical Characters." (15

minutes, illustrated.)

Charles A. Davis, geologist. Bureau of Mines

(by invitation of the Program Committee): "On
the Fossil Algse of the Petroleum-yielding Shales

of the Green River Formation." (15 minutes, il-

lustrated.)
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Nathaniel L. Britton: "The Forests of Porto

Eico. " (10 minutes.)

J. Walter Fewkes: "Pictures on Prehistoric

Pottery from the Mimbres "Valley in New Mexico,

and their Relation to Those of Casas Grandes."

(20 minutes, illustrated.)

Charles B. Davenport: "Inheritance of Tem-

perament." (15 minutes.)

Charles B. Davenport: "Inheritance of Hunt-

ington's Chorea." (12 minutes.)

8 P.M.—Annual dinner of the members of the

Academy and their guests and presentation of the

Draper medal, held in the Oak Room of the Hotel

Raleigh.

WEDNESDAY, APRIL 21

10 A.M.—Oak Room, Hotel Raleigh.

Business meeting of the Academy for the elec-

tion of members and two members of the council.

1.30 P.M.—Luncheon in the private dining-room

of the Hotel Raleigh.

2.45 P.M.—Auditorium, National Museum.

Public scientific session. George H. Parker,

official representative of the academy upon the

Special Commission appointed by the President of

the United States to study and report upon the

Alaskan fur seals during the summer of 1914.

Subject: "The Fur-Seal Herd of the Pribilof Is-

lands. '
' (Hlustrated.

)

4 P.M.—Auditorium, National Museum.

Second William EUery Hale Lecture, by Thomas

Chrowder Chamberlin, of the University of Chi-

cago. (Open to the public.) Subject :" The Evo-

lution of the Earth." (Illustrated.)

Jacques Loeb: Stimulation of Growth.

The speaker intends to discuss the stimuli which

induce development and growtli in three cases.

1. Artificial parthenogenesis, or the nature of

conditions which cause the egg to develop. It has

been shown that all substances which cause a cyto-

lysis of the surface layer of the egg start the de-

velopment; and that the spermatozoon must con-

tain a substance of that character; but that in

addition a second treatment is required to insure a

more normal development. The alteration of the

surface layer increases the rate of oxidations in

the egg by 400 to 600 per cent, and the same ef-

fect is produced by the entrance of the spermato-

zoon into the egg.

It seems that under certain conditions this alter-

ation of the surface is reversible and it is inferred

but not yet proven that in this ease the accelera-

tion of the rate of oxidations is reversed. This

reversibility is a fundamental fact, since the altera-

tion of conditions of active growth and rest are a

prerequisite for the continuity of life.

2. Metamorphosis. Phenomena of growth occur

in the larval metamorphosis when certain organs

disappear and new ones begin to grow. A number

of facts have indicated that substances circulating

in the blood are responsible for these phenomena

of growth and this conclusion was put on a perma-

nent basis by the discovery of Gudematseh that it

is possible to induce in tadpoles at any time the

outgrowth of legs and complete metamorphosis by

feeding them with thyroid.

3. Regeneration. By regeneration we mean the

phenomena of growth started by the removal of

some part. It can be shown that in these eases also

the growth is induced by the collection of (prob-

ably specific) substances at places where they could

not gather under normal conditions.

Lafayette B. Mendel: Specific Chemical Aspects

of Growth.

A review of the methods employed in the in-

vestigation of chemical problems of growth.

Analysis of the tissues of growing individuals has

failed to contribute much of specific importance,

owing to the tendency of the body to maintain a

fixity of composition under varying conditions of

diet. The study of nutrition in growth is more

profitable. This has involved a determination of

the constructive units essential for the building up

of an adult organism. Recent contributions re-

specting the r61e of the individual nutrients, and

particularly the proteins, are considered. The part

played by the amino acids derived from proteins

in digestion has been investigated. Some of these

can be synthesized in the organisms; others ap-

parently can not, and must be furnished in some

form in the dietary. The newer researches suggest

that in addition to the familiar foodstuifs certain

as yet undetermined food accessories (also called

"vitamines") are needed. The evidence for this

view and the facts regarding the existence of spe-

cial chemical determinants of growth are discussed.

Eugene P. Du Bois: The Basal Metabolism dur-

ing the Period of Growth.

In order to compare the basal metabolism of

children with that of adults it is best to use as a

basis the calories per square meter of body sur-

face per hour. The average figure for men is 34.7

calories with a plus or minus variation of 10 per

cent. For a short time after birth the average

for infants is 20 per cent, below this figure. The

metabolism then rises rapidly and reaches a point

50 per cent, above the adult level at the age of 2

years, remaining at this height until the age of 6
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years, then falling steadily until the age of 19.

From this point there is very slight decrease be-

fore old age is reached. During convalescence

from typhoid fever the curve of metabolism is

similar to that of childhood. The evidence points

towards an increased metabolism of growing tissue.

The fact that the liver and thyroid gland are rela-

tively large in children may account for part of the

increase.

I. S. Kleinek and S. J. Meltzer: 'Retention in the

Circulation of Injected Dextrose in Depancrea-

tized Animals and tlie Effect of an Intravenous

Injection of an Emulsion of Pancreas upon this

Retention. Preliminary communication. Pre-

sented by S. J. Meltzer.

When dextrose is injected intravenously into

normal animals, even in large quantities, it disap-

pears rapidly from the circulation, and the sugar

content of the blood is, in a short time, quite nor-

mal again. In previous investigations the authors

found that in depancreatized dogs there is a tend-

ency for the circulation to retain for a longer

period a part of the injected dextrose. In recent

experiments it was further found that, when with

the infusion of dextrose in depancreatized dogs an

emulsion of pancreas is simultaneously injected,

the circulation seems to lose its power to retain

the injected dextrose. These experiments seem,

therefore, to show that the power of the circula-

tion to rid itself of a surplus of sugar is due to

the influence of an internal secretion of the pan-

creas.

E. A. MiLLiKAN : Atomism in Modern Physics.

Atomism in modern physics begins vrith Dal-

ton's discovery in 1803 of exact multiple rela-

tionships between the combining powers of the ele-

ments. Out of this discovery grew the whole of

modern chemistry. The second tremendously im-

portant step was taken in 1815 when Prout pointed

out that the atomic weights of the lighter elements

appeared to be exact multiples of that of hydrogen,

thus suggesting that hydrogen was itself the pri-

mordial element. The periodic table of Mendeleef

added support to such a point of view, and Mos-

ley's recent brilliant discovery through the study

of X-ray spectra of a new series of multiple rela-

tionships, represented by a consecutive series of

atomic numbers from 13 up to 79 with every num-

ber except three corresponding to a knovm element,

is another most significant bit of evidence. When

we add to this three other facts, namely, (1) that

each member of a radioactive family, like the

uranium family, has been definitely shown to be

produced from its immediate ancestor by the loss

by that ancestor of one atom of helium (which is

almost equal in weight to four atoms of hydrogen),

(2) that in an atomic weight table the differences

between the weights of adjacent elements are in

almost every case exact multiples of the weight of

the hydrogen atom, the characteristic helium dif-

ference 4 appearing with extraordinary frequency,

and (3) the fact that the introduction of the con-

cept of electro-magnetic mass, and the consequent

discovery of the inconstancy of mass, open several

ways of explaining the slight departures in the

exactness of the multiple relations between atomic

weights pointed out by Prout, it will be evident

that modern science may well feel fairly confident

that it has indeed found in hydrogen the primor-

dial atom which enters into the structure of all

the elements. All this is merely a very modern

verification of very ancient points of view.

But modern physics has recently taken a more

significant and more fundamental step than this,

for it has looked inside the atom with the aid of

X-rays and other ionizing agents, and has there

come upon electrically charged bodies, whose in-

ertia or mass is wholly accounted for, at least in

the case of the negative elements, by their charges.

This discovery marks the fusing into one another

of two streams of physical investigation, namely,

the molecular stream and the electrical stream. A
necessary condition for the justification of this

last step was the bringing forward of indubitable

proof that the thing which has heretofore been

called electricity is after all, contrary to Maxwell's

view, a definite material substance in the sense

that it exists in every charge in the form of dis-

crete elements ; in other words, that it too like mat-

ter is atomic or granular in structure. Such proof

was found in the discovery in the oil drop experi-

ments of even more exact multiple relationships be-

tween all the possible charges which can be put on

a given body than Dalton had ever discovered be-

tween combining powers or Prout between atomic

weights or Moseley between X-ray frequencies.

The greatest common divisor of this series of

charges is then the ultimate unit or atom of elec-

tricity which has been named the "electron."

New evidence that it is indeed a universal and in-

variable natural constant will be brought forward

and a new determination of its value will be pre-

sented.

It is obvious that as soon as we could assert that

these electrons are found in the hydrogen atom it

was necessary to suppose that a single hydrogen

atom contains at least two such electrons, one

positive and one negative, and as a matter of
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fact the evidence is now strong that it consists of

exactly two. This twentieth century has then dis-

covered for the first time a new subatomic world

of electrons, the constituents of atoms.

All this is definite and probably permanent.

But atomic conceptions in more or less vague form

have also begun to invade the one remaining field

of physical investigation, namely, the field of

ethereal radiations. The most significant of re-

cently discovered facts in the domain of radiant

energy are these:

(1) Ethereal radiations when absorbed by mat-

ter, if they are of high enough frequency, will de-

tach one and only one electron from a single atom.

(2) The energy transferred to this electron from

the ether wave is independent of the intensity of

the incident radiation. (3) It is also independent

of the kind of matter from which the electron is

taken, but (4) it is exactly proportional to the

frequency of the ether wave which detaches it.

These facts are stated in an equation set up

tentatively by Einstein in 1905, and arrived at by

him from the standpoint of a modified corpuscular

theory of radiation. New proofs of the exactness

of Einstein's equation will be presented and the

evidence for and against Einstein's conception

will be discussed. Whether the conception ulti-

mately stands or falls, it appears probable, at any

rate, that an equation has been obtained which is

to be of no less importance in future physics than

Maxwell's equation of the electro-magnetic field,

and which seems destined to unlock for the phys-

icists of the future the doors to the understanding

of the relations existing between matter and radi-

ant energy.

W. M. Davis : Problems Associated with the Origin

of Coral Beefs suggested by a Shaler Memorial

Study of the Meefs of the Fiji, New Caledonia,

Loyalty Islands, New Hebrides, Queensland and

the Society Islands. (Illustrated.)

The sea-level coral reefs of the Pacific are sing-

ularly non-committal as to their origin. The visible

reefs accommodate themselves indifferently to any

one of the eight or nine theories invented for their

explanation. Hence a choice among the theories

must be guided not so much by a study of the

reefs themselves as by a study of associated phe-

nomena, which thus gain an unexpected importance

in coral reef investigation. It is because the as-

sociated phenomena have been insufficiently studied

that so many contradictory theories have found

favor. Of all associated phenomena, those pro-

vided by the central islands within barrier reefs

are the most accessible and the least equivocal;

next in importance are those offered by uplifted

and dissected reefs. It will be shown by means of

landscape views and theoretical diagrams that no

theory accounts for all the facts—those of the as-

sociated phenomena as well as those of sea-level

reefs—so well as Darwin's original theory of sub-

sidence; and that the strongest confirmation of

Darwin's theory is given by the embayments of

the central islands within barrier reefs, as was long

ago pointed out by Dana. Thus the results now
reached regarding the reefs of the Pacific agree

with the conclusions announced in recent years by
several Australasian observers. It is believed

that the several alternative theories advocated by
various investigators during the last thirty-five

years will be given up, and that Darwin's theory

of subsidence will regain the general acceptance

that it formerly enjoyed (1840-80).

Geokge E. Hale: Some Vortex Experiments on

the Motion of Sun-spots.

A closely wound helix of brass wire, with cir-

cular disks threaded on it, is hung vertically in

water and spun at high velocity. The columnar

vortex thus formed gradually changes into a semi-

circular vortex ring, by the rise of the lower end

of the helix until it meets the surface. Thus the

second sun-spot in a typical bipolar group might

be formed by the turning up of the columnar vor-

tex assumed to constitute a single spot. Prelimi-

nary rotation of the whole mass of liquid retards

or prevents the turning up process if in the same

direction as that of the helix, and hastens it if in

the opposite direction. Hence, a persistent single

spot may represent a rotating gaseous column whose

diameter is large in comparison with its length.

Circular or semicircular vortices have a proper

motion at right angles to their planes, in the di-

rection of motion of the inner edge of the whirling

ring. As high and low latitude bipolar spots ro-

tate in opposite directions, they should, therefore,

move toward the pole and the equator, respectively.

Carrington's observations show this to be the case.

The velocity to be expected is being determined

by measuring the velocity of vortex rings in liq-

uids and compressed gases. Observations of the

stream-lines of ionized smoke particles, above

single and double magnetic vortices representing

sun-spots, are also in progress.

P. W. Claeke : The Inorganic Constituents of Ma-

ri/ne Invertebrates.

Essentially a report of progress. The object of

the investigation is to determine, more systematic-

ally than has been done hitherto, just what each
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group of organisms contributes to the marine sedi-

ments, and therefore to the formation of marine

limestones and especially to their magnesian and

phosphatie varieties. The work is practically com-

plete as regards the true corals, the mollusks, the

brachiopods and the eehinoderms. The inorganic

constituents of the corals and mollusks are mainly

calcium carbonate, with insignificant impurities.

The eehinoderms are all more or less magnesian,

their skeletons containing from 6 to 14 per cent, of

magnesium carbonate. The brachiopods fall into

two groups, the shells of one group being mainly

calcium carbonate with little organic matter; while

those of the other group are essentially calcium

phosphate with much organic matter. Work is

yet to be done on the foraminifera, the coralline

hydrozoans, the bryozoans, sponges and crustaceans.

Some of the results so far obtained are novel,

others merely confirm the older recorded observa-

tions.

Chaelbs a. Davis: On the Fossil Algm of the

Petroleum-yielding Shales of the Green Siver

Formation.

The Green Kiver shales of Eocene age are known

from northwestern Colorado, west into Utah and

north into Wyoming. In places they are more

than 3,000 feet thick. They are usually hard,

tough, compact and fine-grained and brown in

color, but weather to light gray or whitish. Cer-

tain beds are highly carbonaceous, burn freely and

appear like lignite. Freshly broken surfaces give

off a bituminous odor but never appear oily; when

heated in closed retorts, petroleum passes off among

the distillates.

By special treatment this shale has been sec-

tioned to any desired thinness with a microtome.

Microscopic examination of such sections from

samples yielding abundant petroleum on distilla-

tion, shows the shale to be composed largely of or-

ganic matter, chiefly of vegetable origin, as well-

preserved plant remains are common.

The most conspicuous plants observed are micro-

scopic algae, which are very numerous in the slides

so far studied.

The discovery of a very considerable algal flora

in this great and but slightly altered series of

petroleum-yielding shales is of especial interest be-

cause of the light it may throw on the origin of

petroleum and related compounds.

(A few lantern slides from microphotographs of

fossil algse from the shales will be shown.)

J. Walter Fewkes: Pictures on Prehistoric Pot-

tery from the Mimhres Valley in New Mexico,

and their Belation to those of Casas Grandes.

The unexpected discovery near Doming, New
Mexico, of an exceptionally large number of vessels,

made of earthenware, decorated with paintings of

mythic animals and men, has led to an enlarged

knowledge of the prehistoric culture of our south-

west. These pictures, unknown a year ago, have

been found in great abundance, and are highly

characteristic. Those representing men engaged in

various occupations are particularly valuable in the

light they throw on ancient manners and customs.

These pictures were painted by a people ante-

dating the nomads found in the Mimbres Valley by

the first white visitors, and who disappeared be-

fore the beginning of the historic epoch. The pic-

tures have archaic characteristics that point to a

remote antiquity as compared to that on modern

pueblo pottery.

The cause of the disappearance of this culture

from the Mimbres Valley can be traced to local

influences rather than to widespread modifications

of climate. One of the important local causes of

the abandonment of the prehistoric settlements

when they were found, was a change in the course

of the river.

The geographical isolation of the Mimbres

Valley has played an important r51e in developing

the peculiar culture these pictures express, while

its north and south extension has facilitated inter-

changes of cultures leading to far-reaching resem-

blances in these directions.

C. B. Davenport: Inheritance of Huntington's

Chorea.

Huntington 's chorea is a name applied to a group

of symptoms first brought together as an entity by

Dr. George S. Huntington. The traits involved are

four: (1) persistent tremors over a less or greater

part of the body; (2) their onset in middle or late

life; (3) their progressive nature, and (4) a pro-

gressive mental deterioration. Analysis of many

chorea-bearing fraternities shows that this sup-

posed neuropathic entity is really only a syndrome

inasmuch as, in the choreic families, mental deteri-

oration may appear without tremors, the tremors

may progress without mental symptoms, the mental

symptoms may not progress and the onset of the

disease may be in early life. Indeed, an analysis of

families reveals the presence of biotypes char-

acterized by specific forms of choreic involvement

and progression. In the inheritance of the ele-

ments of the syndrome the choreic movements are

clearly a dominant trait; some of the elements of

the mental condition (which is usually allied to

manic-depressive insanity) are also dominant.

The law of anticipation in successive generations
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in the age of onset is shown probably to have a

merely statistical significance.

C. B. Dayenpoet: Inheritance of Temperament.

An analysis of matings between persons who
have a prevailingly elated and those who have a

prevailingly depressed temperament indicates that

the temperament of the former is inherited as a
simple dominant, that of the latter as a recessive,

but not allelomorphio to elation. In F, and later

generations the zygotic combinations are complex,

including elated, depressed, alternating, normal

and intermediate grades. Thus with a knowledge

of ancestry sufficient to infer the gametic composi-

tion of the parents the distribution of tempera-

ments for the offspring may, within limits, be

predicted.

G. H. Pakker: The Fur-seal Berd of the Pribilof

Islands.

The Alaskan fur-seals are pelagic animals that,

during the summer, come ashore on the Pribilof

Island for the purpose of breeding. The adult

males, or bulls, arrive on the islands in May and

June followed by the females, or cows. A bull may
have associated with him from one to over a hun-

dred eows, and this assembly constitutes a harem.

Each cow, shortly after her arrival, gives birth to

one young seal, or pup, and soon thereafter be-

comes again pregnant. The period of gestation is

a little less than a year. The seals in the main

leave the islands for the open sea early in the

autumn. In 1914 there were born on the Pribilof

Island over 93,000 seals and the total herd was

estimated to be slightly under 300,000, a fair in-

crease over the former year. As there are about

equal numbers of males and females born and as the

average harem is composed of one male and about

sixty females, there are under normal conditions

a considerable number of excess males, the so-

called idle bulls. The number of idle bulls is a

measure of the lack of adaptation in the propor-

tion of sexes and indicative of a certain inefficiency

on the part of nature.

Aethur L. Day,

Home Secretary

Smithsonian Institution,

Washington, D. C.

EBESSABD FBAAS

Feom Stuttgart comes the very sad news

of the death upon March sixth of the very dis-

tinguished paleontologist, Dr. Eberhard Fraas,

professor in the university and head of the

Eoyal Museum of Natural History. On the

very day following, namely, March 7, the

widow of Professor Fraas learned of the death

of their only son, Hans Oscar Fraas, in the

Argonne near Vauqois, on March 1. The
young man was twenty-two years of age.

Eberhard Fraas was one of the most talented

pupils of Karl von Zittel, at Munich, and was
one of the ablest and broadest of the vertebrate

paleontologists of Europe. Besides his ex-

plorations, chiefly in the marine and terrestrial

Trias and Upper Permian of Wiirttemberg, he

traveled widely through other parts of Europe,

and made an extensive journey accompanied

by the writer through the Jurassic-Cretaceous

exposures of the Eocky Mountain region. It

was, however, his journey to the dinosaur beds

of German East Africa some years ago which
very seriously impaired his health and necessi-

tated one or two surgical operations from
which he never fully recovered, so that al-

though a man of superb physique his death

came at the early age of fifty-two.

He leaves as his monument great collections

of vertebrate fossils, especially in the museum
at Stuttgart, including the phytosaurs and

carnivorous dinosaurs of the Trias and many
of the very early and most rare of the Testudi-

nata besides a superb collection of ichthyo-

saurs from Holzmaden, which he was the first

to describe, and of the marine Crocodilia

from the Jura.

Among the most important of his early con-

tributions were those to the Labyrinthodonts

and other giant Stegocephalia of the Permian.

Among his latest was the description of the

carnivorous dinosaurs of the Trias as well as

the geological narrative of the journey to East

Africa. All his papers are enlivened by a keen

appreciation of the importance of adaptation

and of the adaptive significance of the various

types of structure, one of his principal contri-

butions in this line being his interpretation

of the adaptive evolution of the ichthyosaurs

from terrestrial to aquatic life, which was fa-

cilitated by the study of his unrivaled collec-

tions.

His death is a loss not only to the Father-

land but to the whole world of vertebrate pale-
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ontology, for he was one of the most active

and honored members of the new Society of

Paleontologists which was recently formed in

Germany.

His nature was most genial and those who
had the privilege of journeying with him in

the field will most keenly sorrow over his un-

timely death.

To the widow who is suffering this sudden

and double bereavement all the friends and ad-

mirers of Eberhard Fraas in this country will

extend their most heartfelt sympathy.

Henry Fairfield Osborn
American Museum op Natural History,

April 5, 1915

THE BOCKEFELLEB FOUNDATION AND
GENERAL GOBGAS^

The Eoekefeller Foundation has invited

General Gorgas to become a permanent mem-
ber of its staff in the capacity of general ad-

viser in matters relating to public sanitation

and the control of epidemics. The trustees of

the foundation have for some time been aware

of General Gorgas's strong belief in the feasi-

bility of completely eradicating yellow fever

from the face of the earth.

During the two years of the foundation's

existence the attention of the trustees has been

chiefly given to problems of public health, in-

cluding the control of epidemics and the need

of a competent adviser and executive in this

field has been strongly felt. When in coopera-

tion with the American Red Cross the founda-

tion undertook the important task of helping

the Serbian government to control the epi-

demic of typhus and the threatened epidemic

of cholera the trustees again naturally thought

of General Gorgas as a man preeminently fit

to be of service in this emergency, and at a

meeting held in New York last week they de-

cided to make him a definite offer. This offer

is now taken under consideration, and he will

doubtless communicate his decision within a

few days.

The Foundation's invitation contemplates

his retiring from active service, as he is now

1 A statement made by Mr. Jerome D. Greene,

secretary of the foundation.

entitled to at any time, but it does not con-

template his resignation from the army unless

he should be assigned to duties of such a

nature as to be incompatible with the regula-

lations affecting retired officers. Such a duty

would be involved in his going to Serbia at

the present time, which he could do as a repre-

sentative of the Rockefeller Foundation, but

not as an ofiicer on the retired list of the army.

The sanitary commission of the American Red
Cross has actually been sent to Serbia in charge

of Dr. Richard P. Strong, of the Harvard
Medical School, as director. The Rockefeller

Foundation is cooperating with the American
Red Cross in the support of this expedition,

and if General Gorgas should accept the

Foundation's offer he will doubtless be largely

infiuential in determining the nature and ex-

tent of its participation in the work.

In justice to General Gorgas, it should be

stated that there is no foundation whatever

for the statement that he is to receive a salary

of $50,000. The offer of the Rockefeller Foun-

dation includes a moderate salary and the

assurance of the usual allowance in the event

of resignation or death. If the offer proves

attractive to General Gorgas it will be because

of his sympathy with the general aims of the

foundation in regard to public health and his

belief that the resources placed at his disposal

will enable him to render a large service to

humanity along the lines of his professional

experience and ambition.

SCIENTIFIC NOTES AND NEWS
At the meeting of the American Philosoph-

ical Society, to be held at Philadelphia on

April 22, 23 and 24, a long and important pro-

gram of scientific papers will be presented.

An account of the meeting, with abstracts of

the papers, will be published in Science.

A testimonial banquet will be tendered Dr.

Abraham Jacobi by the medical profession,

his friends and admirers, under the auspices

of the Bronx Hospital and Dispensary, on

May 6, at the Hotel Astor, on the occasion of

the eighty-fifth anniversary of his birth.

The honorary freedom of the Apothecaries'

Company, London, has been conferred upon
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Sir Eonald Ross, in recognition of the services

rendered by him to medical science, especially

in the prevention of tropical disease.

The M. Salomonsen prize of about $200,

awarded every fifth year at Copenhagen for

some notable progress in the medical sciences,

has this year been awarded to J. Fibiger for

his work, " Animal-parasite Cancer in Eat
Stomach."

At the annual meeting of the Chemical So-

ciety, held on March 25, in London, the new
officers elected were: President, Dr. Alexander

Scott; Vice-Presidents, Professor F. E. Japp
and Professor E. Threlfall; Treasurer, Dr.

M. O. Forster; Ordinary Mernbers of Council,

Mr. D. L. Chapman, Professor F. G. Donnan,

Mr. W. Macnab and Dr. J. F. Thorpe.

Dr. Eilhaed Sohultze, professor of zoology

at Berlin, celebrated his seventy-fifth birthday

on March 22.

Peofessor Hirschwald, head of the depart-

ment of geology and mineralogy in the Berlin

Technical School, has been given the degree of

doctor of engineering by the Technical School

at Dantzig, on the occasion of his seventieth

birthday.

Eeinhard a. Wetzel, of the College of the

City of New York, has been elected a member
of the Deutsche Physikalische Gesellschaft,

Berlin.

Dr. Cornelius Willums, of St. Paul, has

been appointed president of the newly estab-

lished Minnesota State Health Bureau, and

Dr. H. W. HiU, of Minneapolis, secretary.

The Japanese government has applied to

the Wistar Institute for the privilege of send-

ing one of its medical officers to the institute

to study neurology under Professor Donald-

son.

Dr. F. K0LPIN Eavn, professor of plant pa-

thology at the Eoyal Landboh^jskolens, Copen-

hagen, Denmark, will come to this country

during the first week in May and engage in a

series of conferences with officials of the

United States Department of Agriculture and

of state experiment stations in the various

states on problems concerned with cereal culti-

vation, particularly cereal diseases. He will

be accompanied during his entire itinerary by
one or more of the following men of the Office

of Cereal Investigation : M. A. Carleton, C. E.

Leighty, H. V. Harlan and H. B. Humphrey.

The Eoyal Geographical Society's awards

for 1915 have been made by the council and
will be presented at the anniversary meeting

on May 17. The Founder's Medal has been

awarded to Sir Douglas Mawson for his con-

duct of the Australian Antarctic Expedition

of 1911—14, which has achieved highly im-

portant results in several departments of sci-

ence. The Patron's Medal has been awarded

to Dr. Filippo de Filippi for his great expe-

dition to the Karakoram and Eastern Turke-

stan in 1913-14. The Victoria Eesearch

Medal has been conferred upon Dr. Hugh
Eobert Mill, who for many years has done a

great deal on behalf of geographical research.

Other awards have been decided as follows:

Murchison Award to Captain J. K. Davis,

who commanded the S.T. Aurora during the

time of the Australian Antarctic Expedition,

when he proved to be a seaman and commander

of exceptional merit. Back Grant to Mr. C.

W. Hobley, C.M.G., for his valuable contribu-

tions to the geology and ethnology of British

East Africa. Cuthbert Peek Grant to Mr. A.

Grant Ogilvie for the good work he has al-

ready done in geographical investigation and

research. GiU Memorial to Colonel Hon. C.

G. Bruce, M.V.O., who for 20 years has been

exploring the Himalayas. The following reso-

lution of the council has been accepted by the

fellows of the society :
" The council, having

become aware that Sir Sven Hedin, a subject

of a neutral state, has identified himself with

the king's enemies by his actions and pub-

lished statements, orders that his name be

removed from the list of honorary correspond-

ing members of the society."

Dr. H. D. Curtis, of the Lick Observatory,

lectured before the faculty Science Associa-

tion of Stanford University, on March 24, on
" Some Eecent Theories and Developments in

Cosmogony."

Professor E. G. Aitken, of the Lick Ob-

servatory, lectured before the Astronomical
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Society of tbe Pacific in the Cabot Observa-

tory, March 27, on " Globular Star Clusters."

Professor D. W. Johnson, of Columbia

University, lectured on the "Physiography of

Western Europe as a Factor in the War " be-

fore the Eochester Academy of Science on the

evening of March 29; before a general convo-

cation of the Case School of Applied Science

in Cleveland on March 30; before a similar

convocation of the students of Denison Uni-

versity at Granville on March 31; and before

the annual meeting of the high school teachers

of the state of Michigan at Ann Arbor on

April 1.

The foUow^ing lectures have been delivered

under the auspices of the Syracuse University

Chapter of Sigma Xi, during the second sem-

ester. On February 5, John A. Matthews,

Ph.D., D.Sc, addressed a joint meeting of the

Sigma Xi and the Archeological Society of

Syracuse, on the subject of " Iron in Anti-

quity and To-day " and on March 5 Professor

H. S. White, of Vassar College, addressed the

chapter, students and public, taking as his

subject " Mathematics in Nineteenth Century

Science."

Dr. a. a. W. Hubrecht, professor of em-

bryology at the University of Utrecht, died on

March 21, in his sixty-fourth year.

VNIVEMSITY AND EDUCATIONAL NEWS
Princeton University has received from

Mrs. William Church Osborn $125,000 to estab-

lish the Dodge professorship of medieval his-

tory, and $100,000 from an anonymous giver to

endovsr a professorship of economics.

The Schools of Mines, Engineering and
Chemistry of Columbia University have re-

ceived an anonymous gift of $30,000, to be

applied to the reconstruction and new equip-

ment of the laboratories of quantitative,

organic and engineering chemistry in Have-

meyer Hall. A gift of $20,000 is announced

from Mrs. Samuel W. Bridgham, daughter of

the later William C. Schermerhorn, who was

a trustee of Columbia University from 1860

to 1903. An anonymous gift of $4,000 has

been made for surgical research in the College

of Physicians and Surgeons.

Mr. George W. Brackenridge has given to

the University of Texas his yacht Navidad,

valued at $100,000, to be assigned to the bio-

logical department of the institution. A pre-

,
liminary survey of the Texas coast is to be

made in the Navidad, starting from Port

Lavaca.

The trustees of Emory University, Atlanta,

which is being developed under the auspices

of the Methodist-Episcopal Church, have

agreed to take over the Atlanta Medical Col-

lege as its medical department. For this de-

partment it is proposed that $250,000 be set

aside as an endowment. The trustees have

also agreed to erect a new teaching hospital

near the medical school, to cost from $300,000

to $350,000.

The University of South Dakota has just

completed the erection of a fire-proof chemistry

building at a cost of $100,000. Dr. Alfred N.
Cook is head of the department.

The new buildings of the Washington Uni-

versity Medical School will be dedicated with

suitable ceremonies on April 29 and 30.

Among those who will deliver addresses are

Dr. Eugene L. Opie, dean of the medical

school; Dr. William H. Welch, of Johns

Hopkins University; President A. L. Lowell,

of Harvard University; Dr. William C.

Gorgas, surgeon general. United States army;

Dr. William T. Porter, Dr. E. J. Perry, Dr.

George Dock, Dr. Abraham Flexner and Presi-

dent Henry S. Pritchett, of the Carnegie

Foundation for the Advancement of Teaching.

Dr. George Harrison Shull, botanical in-

vestigator at the Carnegie Station for Experi-

mental Evolution, has been appointed professor

of botany and genetics at Princeton Univer-

sity. Steps will be taken immediately to

develop gardens, greenhouses and laboratories

for his work at Princeton.

Dr. Eaymond G. Osburn, assistant professor

of zoology in Barnard College, Columbia Uni-

versity, has resigned to accept the professor-

ship of biology in the Connecticut College for

Women.

Dr. B. F. McGrath has resigned as a mem-
ber of the staff of the Mayo Clinic, Eochester,

Minn., and has accepted the position of di-
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rector of the laboratories of pathological and

surgical research in. Marquette University,

Wisconsin.

Dr. Harold B. Myers, Portland, formerly

connected with the University and Bellevue

Hospital Medical College of New York City,

has become professor of materia medica and

pharmacology, and Dr. Howard D. Haskins,

Cleveland, formerly connected with Western

Reserve University School of Medicine, pro-

fessor of physiologic chemistry at the Univer-

sity of Oregon.

Dr. H. Roy Dean, professor of pathology in

the University of Sheffield since 1912, has been

appointed to the chair of pathology and patho-

logical anatomy in the University of Man-
chester.

DISCUSSION AND COBBESPONDENCE

BOTANY m AGRICULTURAL COLLEGES

In Science for February 5, 1915, Professor

C. V. Piper, of the United States Department

of Agriculture, calls attention to botany in

agricultural colleges. The article referred to

directs attention to the previous article by Dr.

E. B. Copeland on the same subject in Science

for September 18, 1914. It would seem to be

especially true that "this opens up discussion

of a many-sided question of high pedagogical

importance to agriculture." The articles, re-

ferred to above, have presented valuable views

and the discussion ought to be continued, per-

haps by those more able to do so than the

writer. The present is desired to be taken as

discussion rather than argument, and cer-

tainly not adverse argument.

Dr. Copeland apparently emphasized that

"the raising of crops is essentially nothing

more or less than applied botany." Professor

Piper has forcefully presented the idea that

" in striking contrast with chemists, botanists

have shrunk from what may be a major appli-

cation of their science, namely, that of crop

production." It would seem that these writers

might be on common ground in the belief that

the problem of crop production must of neces-

sity be solved with the attention of botanists.

It is possible that the writer may call atten-

tion to some difficulties of administration that

are bound to exist in agricultural colleges, so

long as the boundary lines are not clear be-

tween botany and applied botany and possibly

agricultural botany, on the one hand, and

agronomy and horticulture on the other.

If it be true, as Dr. Copeland suggests, " the

raising of crops is nothing more or less than

applied botany," then there is smaU need for

agronomy as a collegiate subject.

If it be true, as per Professor Piper, that the

whole field of plant culture, or crop produc-

tion, being one of plant ecology and plant

physiology, must be so recognized by botanists,

before progress in crop production will con-

tinue, then likewise the future of agronomy,

at least the crop side of it, must necessarily

trust to the mercy of the conservative botanist.

What is agronomy?

Agronomy is the sum of information or of

research directly concerning soils and crops

grouped essentially in relation to the business

of farming.

Agronomy may be called a science where it is

understood that a science is a group of related

facts, or, again, it may be called an applied

science where it is understood that it has use

for many kinds of information which may be

drawn from pure science. But any effort to

define agronomy as a pure science or to accom-

plish the work of agronomy by conforming it

to any given pure science must result in con-

fusion or in begging the question of agronomy

entirely.

It is a perfectly logical question to ask

whether agricultural colleges need to recognize

any such subject as agronomy. It is perfectly

logical to inquire whether the purposes of such

colleges may not be better accomplished with-

out any departments of agronomy. It is con-

ceivable that the work of agronomy in all agri-

cultural colleges and experiment stations might

be accomplished, or at least attempted, through

the efforts of the several departments of pure

science, which severally furnish sources of in-

formation from which agronomy must con-

stantly draw.

The organization of agronomy as a group of

facts in agricultural colleges is thus not abso-

lutely necessary. It is no more absolutely

necessary to organize departments of agron-
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omy to conduct instruction and research about

soils and crops than it was originally necessary

to organize agricultural colleges to educate

farmers. The organization of agronomy is

arbitrary, just as the entire matter of organiz-

ing agricultural colleges was arbitrary. The
essential reason why agricultural colleges were

organized was that the American people

through their Congress conceived the idea that

such colleges, if organized, would more defi-

nitely solve the problems of farm people and

other industrial people than the old forms of

colleges already organized. In short, colleges

of agriculture and mechanic arts were to be

and are logically organized, upon the basis of

industrial needs, or else there was not and is

not any call for any such separate organiza-

tions whatsoever.

It is matter of fact that colleges of agricul-

ture and mechanic arts were and are organized,

at least after a fashion, in the several states.

Some of them appreciated fully that older in-

stitutions were concerning themselves with

pure science and had been doing so for a

long time and, further, they themselves were

not brought into existence to be so many more

of the same kind, but rather to make a very

direct attack upon the problems of the farm

and other industrial life. Those that saw that

problem most clearly, it is safe to say, made
the best progress.

In such institutions grew and are growing

such forms of departments as agronomy, ani-

mal husbandry, horticulture, home economics,

and dairy husbandry. The unit of every one

is an industry, not a science. The organiza-

tion of every one was necessary to solve the

problems of an industry, not essentially the

problems of pure science. The people and the

departments, for example, who will solve the

problems of soils and crops are agronomists

and departments of agronomy. They will at-

tack the problems from the standpoint of the

business of farming and not from the stand-

point of making application of some partic-

ular kind of science. It is true that they will

need all the accurate information they can

acquire from all fundamental sources. Their

future departments will embody men whose

equipment of knowledge consists in facts neces-

sary to the solving of their peculiar problems.

Such equipment of knowledge as they will have,

may not make them able to compete with

specialists in any given pure science within the

field of that science, nor will they expect to.

They will have a business of their own.

Agronomy can not and does not disregard

pure science, but it has not and does not

waste much time discussing whether pure

scientists need more training. If they do, it

is supposed that they will know that much for

themselves, and in due time get it. The dev-

otees of pure science will be busy enough

withal, looking after their ovm proper fields

of information and research, whether they be

botany, chemistry or mathematics.

It is the function of pure science or of the

several pure sciences to increase the sum of

knowledge. Pure science departments in agri-

cultural colleges are not properly different in

that respect from pure science departments

anywhere else. If they teach as they must,

they should mainly supply that common basis

for scientific thought which must needs be the

common equipment of all who may engage in

any kind of scientific work. If they engage in

research, they should continue to develop and

enlarge the world's knowledge, with primary

regard for knowledge, not its application. In

the agricultural colleges, the departments spe-

cially organized for the purpose will under-

take to make application. Specifically the

agronomists of the country are as well pre-

pared to look after this their business of appli-

cation, as botanists generally are prepared to

supply new knowledge.

As Professor Piper has correctly intimated,

the business of raising crops has made much
progress upon the basis of knowledge secured,

by agronomists. Strangely enough, some of

this knowledge has been " empirical." The

process will continue. The way for botanists

and botany departments in agricultural col-

leges to help will be to devote themselves to

botany, not agronomy. Perhaps if they do

that they will occupy the most enviable posi-

tions in the pure science of botany, and bring

corresponding honor to their institutions. This

will not be possible for them if they fuss

around with the business of agronomy.
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By such concentration of effort, and by sucli

alone, can the departments of botany in agri-

cultural colleges put tbemselves in position to

answer the demands for botanical knowledge

that will be made upon them. By such atten-

tion to plants, not as crops and as a part of

an industry, but as part of a wide world's

life, can they properly supplement the prac-

tical knowledge of departments of agronomy.

By working separately and together, each in its

well-defined sphere, can departments of botany

and departments of agronomy in agricultural

colleges contribute to the people and to the in-

dustry of agriculture, such science and such

practise as will entitle their institutions to an

honored place in future collegiate life.

A. N. Hume
South Dakota State College of

Ageicultuee and Mechanic Arts

some notes on albinism

This journal has recently^ briefly recorded

some observation of albinos which recall some

chance observations of the writer.

In the late " eighties " or early " nineties "

when the English sparrow first became common
and abundant near Franklin, Indiana, the

writer, as a boy, was much impressed by seeing

a white English sparrow. The albino, as well

as two or more partial albinos, was repeatedly

seen during the latter part of one summer in

a large flock of the birds which lived about

the barn on the home farm. During the same
or a subsequent season there occurred one or

more of the partial albinos in a large flock of

the sparrows on an adjoining farm. Three or

four years ago a female English sparrow pied

on one wing and a portion of the back was
frequently observed at Cold Spring Harbor.

Within two or three years of the time when
the albino English sparrows were seen in

Indiana a white fox squirrel was frequently

seen in the same neighborhood. The writer

saw it only once momentarily and at some dis-

tance, but other members of the family saw
it and a brother examined it after it was shot

by a neighbor. It was white except for the

tail, which was characteristically gray. The

1 O 'Gara, January 1 ; Hargitt, February 12,

1915.

writer is under the impression that he was told

that the eyes were " red," but can not vouch for

that statement, although it is apparently a

fairly safe inference that they were pink.

Near Oswego, Indiana (in 1903 or 1904),

was seen an albino robin. It was not a clean

white, but was tinged a slightly brownish or

dirty hue. The bird was clearly seen at fairly

close range and its identification could not

have been mistaken.

In 1909 a family of gray squirrels, attracted

by the abundant supplies of nuts, etc., prof-

fered them, nested in a tree in the yard near

a house in the edge of the town of Marietta,

Ohio. One of the squirrels, the male, was a

complete albino. Three of the young were

albinos and one was a normally pigmented

individual. The mother was accidentally

killed and the young died. The following sea-

son an albino young one was captured and was
kept in captivity until maturity. It was a

pure albino with white hair and characteristic

pink eyes. In all to the present time there are

said to have been eleven albino squirrels known
in that locality.

In 190Y while collecting the common aquatic

isopod, Asellus communis, in a spring stream

at Arlington, Mass., I found a number of pure

albinos. The albinos were fairly abundant,

there being perhaps one albino to eight or ten

of the normally pigmented individuals. In

January, 1910, and again in 1911 albino

Asellus were found at the same spring.

In a small artificial pond in the Catskill

Mountains last October the writer saw what
he confidently believes to have been an albino

newt, Diem^yctylus viridescens. The animal

was near the edge of the pool and escaped into

deep water. It could not be located on subse-

quent visits to the pond, only a portion of

whose margin was readily accessible for obser-

vation. The individual was pairing when
seen and was apparently a female. There

were many nevrts in the pond, on some of

which the black pigment was not very con-

spicuous, but this one appeared so distinctly

a clear uniforin light orange yellow that its

identification as an albino seemed fairly safe.

It appeared very much to resemble in general

body color an albinic or santhic specimen of



578 SCIENCE [N. S. Vol. XLI. No. 1059

the salamander, Spelerpes hilineatus, recently

kept for several months at this laboratory.

Aethur M. Banta
Station for Experimental Evolution,

Cold Spring Harbor, N. T.

albinism et the english sparrow

The notes on albinism in the English spar-

row {Passer domesticus) appearing in Science
of January 1 and February 12 suggest the de-

sirability of placing on record certain similar

observations made by the present writer.

Wliile residing in Chicago, from June, 1904,

to May, 1908, I noted English sparrows show-
ing partial albinism in the streets on many
occasions. The extent of the white markings
on these birds varied from a few feathers to

perhaps a third or a fourth of the whole bird,

no pure white individual being seen. The
striking feature of the occurrence of these

white marked birds was their abundance in the

late summer and early fall of each year. At
that season partial albinos were seen at least

several times a week, sometimes daily for three

or four days. By early spring these abnormal
birds had disappeared; at any rate I have no
notes regarding their observation at that time
of the year. From these facts it would seem
as though the numerous white-spotted birds

seen in the fall were immatures of the previ-

ous summer. Also for some reason, perhaps

connected with their conspicuous appearance,

but few of them survived until the beginning

of the following breeding season.

The common appearance of partial albinism

in the English sparrow in a country where it

has been recently introduced through human
agency, as compared with the rarity of this

phenomenon among most native birds, is sug-

gestive of this being in some way an outcome
of unusual conditions surrounding the species

in its adopted home. In the absence of data

regarding the sparrow in its native land, how-
ever, this is mere speculation.

Observations along the same line regarding

another species of bird may have some signif-

icance. In southern California the Brewer
blackbird (Euphagus cyanocephalus) has taken
most kindly to the altered conditions brought

about by settlement of the country, breeding
in the shrubbery of parks and gardens, and
feeding on the lawns throughout the towns.
In Exposition Park, Los Angeles, the broad
stretches of lawn have been particularly attrac-

tive to these grackles, and, especially in the fall,

they gather here in large flocks. Partial albin-
ism among these birds, just as with the Eng-
lish sparrows seen about Chicago, is of common
occurrence in the late summer and fall, on
several occasions two or even three white-
spotted birds being in sight at the same time.

The white areas of the birds observed were al-

ways of small size. None of these abnormal
individuals has been noted in the spring. The
question again suggests itself as to whether
these grackles are not affected by something
in the altered environment, the changed condi-
tions having been obviously most favorable to
the species and conducive to great increase in

numbers.

In this connection, however, it is interesting

to note that still another bird, the house finch

(Oarpodacus mexicanus frontalis), which has
so adapted itself to urban conditions as prac-

tically to occupy in the towns of the south-

west the position held elsewhere by the Eng-
lish sparrow, in all its vastly increased num-
bers shows no tendency toward albinism, at

auy rate no more than any other native bird.

H. S. SWAETH
Museum of History, Science and Art,

Los Angeles, Calif.

To THE Editor of Science: On page 26 of

the current volume of Science Mr. P. J.

O'Gara asks for information regarding albin-

ism among English sparrows. I have fre-

quently seen nearly white specimens, especially

in New York City, but never any that were
entirely white. I believe that albinism occurs

more frequently in this species than in any
other, because the natural enemies that pick

off the conspicuous individuals of other spe-

cies do not dare to molest the sparrows in their

close proximity to man. Thus individuals

with albinistic tendencies are enabled to breed

and these tendencies are transmitted to their

offspring. Maunsell Schieffelin Crosby
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To THE Editor of Science: In the issue of

Science for January 1, there is a note by P.

J. O'Gara on albinism in the English spar-

row. As he asks for further observations I

may say that I do not believe partial albinism

is at all rare in the English sparrow. Although

I have not recently observed any in this part

of the country, some years ago, when living

in Oregon, I used frequently to see English

sparrows that were partial albinos associating

with normal members of the same species.

F. L. Washbuen
ExPEEiMENT Station,

State University,

Minneapolis, Minn.

With reference to Dr. O'Gara's note on the

above subject in your issue of January 1, 1915,

I may state that in England it is of compara-

tively common occurrence. Cases are fre-

quently reported in the Field newspaper, and

I have knovm of three examples myself. Par-

tially white birds are by no means rare.

I also possess a specimen procured by my
brother at Mosul in Asia Minor.

G. Bathurst Hont
4 Beaufort Road,

Olipton, Bristol, England

To THE Editor of Science: In your issue

of January 1, Dr. P. J. O'Gara, of Salt Lake

City, Utah, states that on several occasions

last summer he saw a single female English

sparrow (Passer domesticus} in the busy

streets of Salt Lake City with a pure white

plumage. He had never seen any reference

to albinism in the English sparrow, and he

asks if other observers have found this char-

acter to be common in that bird.

In reply, I may say that albino sparrows are

fairly frequently seen in different parts of

New Zealand. I have about 600 correspond-

ents in the domain who send me notes on nat-

ural history, and I have received from them
about a score of albino sparrows. These birds

were first introduced into New Zealand in

1867, and now are the worst of all the bird

pests. Albinism also is not unusual in the

English blackbird {Turdus merula) in New

Zealand; several complete albinos have been

reported to me.

It is interesting to note that our native

birds show a very marked tendency towards

albinism. There are few species of native

birds that do not show this tendency. It is

very noticeable in the Kiwi (Apteryx), whose
soft, fluffy plumage, when pure white, is sur-

passingly beautiful. Our native birds also

have a tendency towards melanism, but this is

not so marked as the albinistic characteristic.

Jas. Deummond
Christchurch, KT. Z.

QUOTATIONS

an attack ON" THE HEALTH LAW OF NEW YORK
state

Last week we commented briefly upon the

first annual report of the New York State

Public Health Council, congratulating our

fellow citizens upon the results of the council's

activities and upon the framing of a new
sanitary code for the state. And even as we
were penning the lines several bills were being

introduced into the state legislature which, if

adopted, would seriously cripple the work of

the commissioner of health and nullify the

new sanitary code.

These bills, fathered by Assemblyman Hin-

man of Albany, five in number, are in the

shape of amendments to the public health law.

The first (Int. 1561) is directed against the

commissioner of health and instead of the

present injunction that he " shall not engage

in any occupation which would conflict with

the performance of his ofiicial duties," orders

that he " shall devote his entire time to the

duties of his office." This is perhaps the least

objectionable of the proposed amendments,

apart from the insulting innuendo concealed

in it, for the duties of the commissioner of

health are so exacting as practically to demand
his entire time in any ease. The second biU

(Int. 1600) will, if it becomes a law, seriously

interfere with the sanitary work in the state,

for it reduces the number of sanitary districts

from a minimum of twenty to a maximum of

ten, and at the same time fixes the salary of

the sanitary supervisor of each district at a

maximum of $2,500. In other words, it doubles
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tte labors of the sanitary supervisor and re-

duces his salary about 20 per cent. The third

amendment (Int. 1601) makes permissive, in-

stead of mandatory, the establishment of divi-

sions in the State Department of Health and

gives the commissioner the power to increase

or decrease the number of these divisions, to

consolidate them, or to change the name of

any division at his pleasure. This is an alto-

gether unnecessary interference with the exist-

ing law, and if it had any eiiect it would be in

the line of decreased efficiency as making the

divisions impermanent and liable to change

at the whim of any one in power for the time

being. The fourth amendment (Int. 1602)

strips the Public Health Council of its power

to define the qualifications of directors of divi-

sions, sanitary supervisors, local health officers,

and public health nurses hereafter appointed.

The introducer's object in this amendment is

not apparent, but the result of its enactment

would inevitably be to open these appointments

to unqualified persons and to create a number
of jobs to be given in reward for political serv-

ices. The fifth and worst of this series of

bad bills (Int. 1603) would deprive the Public

Health Council of the power to establish sani-

tary regulations, would delegate this to the

legislature, and would even abolish the present

sanitary code unless it shall be approved by

the present legislature—and how much chance

it would have of being approved by a legis-

lature which had already adopted these amend-

ments one can well imagine.

These, briefly stated, are the bills by the en-

actment of which it is proposed to impair the

efficiency of the health department and to

vitiate the work it has already accomplished.

What may be the reason for the introduction

of these biUs it is difficult to understand.

Their passage would not be in the interests

of economy, for the worst of them, if passed,

would not save the state a dollar, and others

would rather increase the expenses of health

administration by reducing the efficiency of

the department, by putting the formulation

of a new code in the hands of inexperts and of

men ignorant of sanitary science, and by open-

ing many of the most responsible positions to

incompetents. No business can save money in

that way. The entire appropriation asked for

by the health department is only about $400,-

000—a paltry sum in comparison with the

saving of lives and of dollars as well, which

it is certain will result if the present law is

let alone.

As a direct result of the work of the depart-

ment during the past year there are two thou-

sand persons, one thousand of them children,

alive to-day in this state, outside of New York
City, who would have been in their graves but

for the efforts of Dr. Biggs and the Health

Council. Are Mr. Hinman and his colleagues

in the legislature willing to let these and three

or four thousand others (for the life saving

in public health work is cumulative) die next

year in order to save thirty-five thousand dol-

lars in the salaries of the sanitary supervisors

who are to be dropped?

We can not believe the legislature will pass

these reactionary amendments or, if it does,

that the governor will sign them. But it will

be better to spare both the legislature and the

governor trouble by killing the bills in com-

mittee. This would doubtless be their fate if

every physician would at once file his protest

with the chairmen of the committees which

now have the bills under consideration. In

such protest the bills should be referred to by

their introductory numbers and the protest

should be addressed to the chairman of the

respective committee as follows : Introduction

Number 1561 (the first one above mentioned).

Judiciary Committee, Assemblyman Frank B.

Thorn, chairman; Int. 1600, Ways and Means

Committee, Assemblyman Alexander Mac-

donald, chairman; Int. 1601, 1602 and 1603,

Public Health Committee, Assemblyman Gil-

bert T. Seelye, chairman. We need not add

that prompt action is needed to save the state

from this threatened calamity.

—

New York

Medical Record.

SCIENTIFIC BOOKS

Biology. By Gary N. Calkins, professor of

protozoology in Columbia University. New
York, Henry Holt & Co. 1914. Pp. i-viii-f-

241. 101 figures.



Apeil 16, 1915] SCIENCE 581

This text-book is frankly based upon the well-

known earlier work of Sedgwick and Wilson

and follows it closely in subject-matter, method

and illustrations. It is, however, even more

strictly of the informational type and omits

all reference to practiced exercises or labora-

tory directions. The physiological side of the

subject is emphasized. In th& order of treat-

ment the present work departs from the plan

of its prototype and substitutes the logical

course of proceeding from the simple forms

to the complex, for the more practical one

of introducing the student to the subject

through contact with an organism of such size

that it can be studied by the ordinary method

of observation. For most teachers this would

seem to be a change of doubtful expediency.

While the fern and earthworm are stiU con-

sidered at some length, other types (Ameha
and other Protozoa, Hydra, Homarus) receive

as much attention. In each case, however, the

particular form is studied in connection with

some biological principle which it illustrates.

The amoeba typifies the activities of one-celled

animals; hydra, the nature of animals with

tissues; the earthworm, the conditions devel-

oping where organ systems are present; the

lobster, a more complex condition of organ

systems involving the subject of homology.

More briefly the nature of one-celled plants is

treated in connection with yeast and bacteria;

parasitism, as exhibited by Tcenia, is discussed;

and animal associations, adaptations against

parasites, and the mechanism of immunity are

appropriately presented. A series of these

general subjects, including animal descent, evo-

lution, conformity to type, somatic and germ
plasm, and Mendelism, appears in the last

chapter of the book, wherein the most recent

work receives attention.

General biology is defined by the author as

the science which deals with " the funda-

mental principles of living matter " and he

then outlines specifically seven subdivisions

which embrace practically the entire realms

of morphology and physiology. That the re-

cognition of such a subject as general biology

is purely a matter of expediency is admitted

when the author states that a thorough study

of any one of the seven topics would compass

the whole field. The purpose of general biol-

ogy is, however, conceived to be that of form-

ing a foundation upon which the other more
specific subjects can be built. It is the thought

of the author, and of others who write similar

books, that students can be made acquainted

with the main biological conceptions through

a course designed for this specific purpose in-

stead of acquiring the knowledge as a result of

personal experience with many animals and
plants. The large results of biological research

are presented to the beginner before he is

much acquainted with the varied materials

manifesting the properties of living matter.

Whether this method is the best for use with

an elementary class in the freshman or sopho-

more year of a college course is open to ques-

tion. Much depends upon the circumstances

in each institution. It may be said, in a gen-

eral way, that the observational sciences won
a place for themselves in the curriculum be-

cause they promised a training, through per-

sonal experience, that could not be obtained in

subjects which are studied merely from books.

Information comes thus as a result of dis-

covery, and with knowledge comes training.

Not only are facts gained but the method of

their acquisition appears through repeated

experience with concrete examples. The stu-

dent is not told that the lobster has twenty

somites in its body, but he is asked to discover

for himself the number present in a certain

specimen. He is not offered the generaliza-

tion that all normal lobsters have the same

number, but he is led to form this conclusion

himself through opportunities for comparison

with other representatives of the species and

by means of the collective experiences of his

fellow students. He is not told that there is

a large group of branchiate arthropods char-

acterized by this fundamental organization,

but he is guided to the formation of such a

conception by the observation that a consider-

able number of such animals, although differ-

ing in many other ways, presents a repetition

of the same numerical condition. Experience,

not authority, is the guide ; the goal is a devel-

opment of the power of accurate observation

and the formation of judgments based upon
such observations, not the acquisition of cer-
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tain facts relating to a group of objects,

known as plants and animals, as distinguished

from other facts relating to non-living objects,

or from still other facts concerning human
activities in methods of expression or of

living. The path of each student in his ap-

proach to this goal is his own, and it varies

in infinite degrees from all others—no beaten

track of conformity to text assures his arrival.

" But hold !
" says the efficiency expert of

the curriculum makers, "Will the stuclent

learn all about plants and animals in the

course in biology, will he be able to identify

and name those forms he comes in contact

with, will he know about the nature of his own
body and of his relation to other animals?

We want the student thoroughly grounded in

the principles of biology, so make a book and

teach him these things. For this purpose you

may have him for one twenty-fifth of his col-

lege course." And so there is much writing of

books and the puzzled teacher tries first one

and then the other. Something is the matter

with each one, so finally he makes a book of

his own. If he has decided that the efficiency

expert of the curriculum makers is right and

that a certain group of facts, presented to the

students for their acceptance or rejection is the

proper content of a course he emerges from

his trials very comfortably and, educationally,

lives happily ever after.

Of the numerous efforts to supply the de-

mand for text-books which shall inform stu-

dents regarding the principles of biology, that

of Calkins is one of the most satisfactory.

Doubtless, in his own laboratory, the book oc-

cupies a proper place in relation to the indi-

vidual work of the student; but it probably

would not be far from the truth to assume that,

even under these favorable conditions, the

element of individual effort is small. In the

hands of the dependent teacher even this rem-

nant would disappear. When a descriptive

text is used it results, under the best condi-

tions of laboratory work, in confirmation by

the student of facts studied in the book; in

the absence of proper laboratory opportunities

the course based upon it becomes merely an-

other informational subject and the test of

its accomplishment purely one of memory.

The distinction between the observational sci-

ences and languages, history and other sub-

jects presented on the basis of authority,

largely disappears in the former alternative

and entirely so in the latter. Undoubtedly

the subject-matter of biology would well war-

rant its inclusion in a college course, but in

the face of the opportunities for training stu-

dents in making accurate observations, form-

ing independent judgments and developing

logical habits of thought—qualities that are

always so much needed—^how poor is the re-

turn ! It is not to be denied that it is easier

to inform students than it is to train them;

it is not to be denied that there is a large

popular demand that schools should instruct

their students upon matters which wiU be of

immediate " practical " use to them later. But
it is the duty of schools to recognize that real

education is training, and so to devise and

administer their curricula as to provide this

training, to the best advantage, for the vari-

ous types of mind that are to be educated. In
furthering this purpose the subject of biology

offers unique and valuable opportunities to

develop the powers of observation, comparison

and judgment through personal experience

with the scientific method. In view of the

great significance of this method in our past

achievements, and of its promise for the future

betterment of society, it is encumbent upon

teachers of those subjects, in which it is best

emphasized, to insist that they be given time

and opportunity to teach in ways calculated to

render effective, to the largest degree, its

operation in the activities of their students.

0. E. McOlung

An Introduction to the Study of Fossils

(Plants and Animals). By Hervet Wood-
burn Shimer. New York, The Macmillan

Co. 1914.

In most sciences it is a remarkable year

which does not produce at least one text-book,

but paleontology has been taught in this coun-

try for eighty years before the appearance of

this, the first strictly American elementary

text-book of paleontology. Amos Eaton seems

to have been the first American teacher to
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present this subject to students, and, as a

teacher, is only the grandfather or great-grand-

father of the present generation, for James

Hall was his pupil, and it is well known how
many owe their training directly or indirectly

to him. It is probable that few of the Amer-

ican paleontologists, excepting those who have

graduated since 1900, received any formal in-

struction in paleontology, the general method

being to set before the pupil a tray of fossils

and the "Paleontology of New York," and

await the, sometimes tardy, results of seK-

development. This meant, of course, a very

long period of training, and the consequent

discouragement of many who might other-

wise have pursued the subject. This somewhat

haphazard method was due, I believe, largely

to the absence of any suitable text-book. These

remarks do not, of course, refer to the verte-

brate paleontologists who have in the main

been zoologists, and who trace a very different

and by no means parallel line of descent.

English text-books have been available and

used to some extent. First Nicholson (1872,

then at Toronto), later Nicholson and Lydecker

(1889) were used, but these books were too

compendious for introductory work, and have

now long been out of date. Next came Wood's

excellent little book (1893), now in its fourth

edition, but this text covered only invertebrate

paleontology and is much better adapted for

the use of students in England than those in

America. Finally came the English revision

of Zittel's text-book (1900, 2d ed., 1913), which,

though really a reference book, has been the

background of the modern teaching of the

subject in America. This book, valuable as it

is, can not be placed in the hands of beginners,

and all teachers will welcome the appearance

of the present volume, a book which has been

definitely planned to meet the needs of the

novice, and which covers, in an elementary

way, all branches of the subject.

The introduction of 28 pages is devoted

largely to an excellent discussion of fossils and

states of preservation. Personally, the re-

viewer regrets the appearance of the words

fossilization and fossilized in this chapter.

While these terms may be logically defined,

they are seldom logically used, and, once set

before a student, no amount of warning will

prevent his use of them in a sense implying
some alteration of the original substance.

Pages 29 to 82 contain a brief presentation

of some of the more important facts concern-

ing fossil plants. It would manifestly be im-
possible to write, in 55 pages, an introduction

to the study of paleobotany, but the author has

made a wise choice of the points of more gen-

eral interest and includes as much as it is pos-

sible to use in an ordinary introductory course

The Invertebrata occupy pages 83 to 320. In
this part of the book the author foUows uni-

formly the plan of presenting first a somewhat
complete description of a typical, if possible,

modern, example of each important group, de-

scribing the morphology, physiology, and to

some extent the habits of the particular ani-

mal discussed. Thus, under the protozoa,

Amosba proteus is described as a type of the

phylum, while at the other end of the section,

in the phylum Arthropoda, Oamharus is de-

scribed as a type of the class Crustacea, and
Triarihrus as a type of the subclass Trilobita.

Following the description of the type comes a

general discussion of the group, relating par-

ticularly to those members found as fossils,

and finally a brief description of some of the

more important genera. Some paleontologists

will doubtless criticize the amount of space

devoted to the morphology and particularly

the physiology of modern forms, but those of

us who have to teach know that students

rarely come to us with the kind of zoological

training which would best fit them to take up
paleontology, and to have in one book the

zoology and paleontology will be of the utmost

use to us.

Pages 321 to 402 contain the description of

the Chordata, the cat being taken as a type of

the Vertebrata. This part of the book is neces-

sarily, from its briefness, somewhat less tech-

nical than the preceding part, but gives a

good resume of the important structural fea-

tures of the various groups of vertebrates, and
of the phylogenies of several families. It is

usually found that this part of the subject is

of much greater interest to the student and
general public than any other part, and it is
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to be regretted that the limits of the book

did not allow a somewhat more expanded treat-

ment, especially of the Eeptilia and Primates.

On pages 403 to 406 one finds a brief bibli-

ography of some of the more important books

on subjects treated in the volume, and then

follow three pages giving in tabular form the

geological time scale and the geological ranges

of the principal classes of plants and animals.

The remaining 39 pages are devoted to an

unusually full index and glossary.

The illustrations in the book deserve special

mention. They are very numerous, and an un-

usually large number are original or redrawn

for this work, and all are remarkably clear,

well executed, and well reproduced. The

figures of the echinoid, pages 167 and 168, may
be particularly noted for their delicacy and

clearness. Altogether the illustrations are

better than those usually found in an elemen-

tary text-book.

A very useful feature is the practise through-

out the book of giving the derivation of the

generic and other group names. The ques-

tions, designed to direct laboratory work in

connection with the text, will be of more or

less value, according to the individual teacher.

They serve as a review for the reader and

draw attention to the important points in the

descriptions. The book is of convenient size,

the type good, and though certain paragraphs

and the questions are set in another font from

the main part of the text, the differences are

not so great as to mar the appearance of the

page, and are by no means comparable to the

" fine print " of a generation ago.

As a text for an introductory course in

paleontology the book strikes one as especially

well balanced and well done. It will also be

found extremely useful to the students of

zoology and historical geology, and furnishes

us with an answer to the question put so often

to a geologist or paleontologist: "Where can

I find a book about fossils which I can read

without first studying paleontology ?
"

This review is not meant either as a eulogy

or as a criticism of the book in hand, but the

writer is aware that the text does contain some

small slips, of the kind so peculiarly annoying

to the author, but so difficult to detect in proof-

reading. Most of these are small things

which are either so obvious as to be without

danger to the student, or things which would

be apparent only to the specialist, and may
easily be corrected in a later edition. One
which might perplex the beginner is on page

352, where the TJrodela are called Lizards.

The others are almost all in the explanations

of the figures.

Percy E. Eatmond
Harvard University

SPECIAL ABTICLES

ON THE LIFE OF ANIMALS WITH SUPPRESSED

KIDNEY FUNCTION

Both clinical and laboratory observations

agree in demonstrating that many of the so-

called consequences of kidney disease are really

nothing of the kind, but must be interpreted

in some other fashion. Thus, the assumption

that the edema sometimes found in patients

suffering from kidney disease is the conse-

quence of the disturbed kidney function lacks

all support, for patients with complete sup-

pression, or animals from which both kidneys

are removed, do not show any consequent

edema. In fact, such patients and animals

steadily lose in weight unless special efforts

are made to keep this up. Large, nephrectom-

ized rabbits, for example, will lose some 50

grams per day before they succumb some four

to eight days later.

In the same way that clinical experience

and experiment have shown that the edema

accompanying certain kidney disturbances is

not to be regarded as a consequence of the

loss of kidney function, they prove also that

high blood pressure, cardiac hypertrophy, and

the clinical manifestations of headache, stupor,

coma, etc., so commonly regarded as " uremic "

are not secondary to such loss of kidney func-

tion as so widely believed. The fact remains,

however, that even though much revision is

necessary in our interpretation of the signs

and symptoms evidenced by victims of kidney

disease, loss of kidney function is commonly

regarded as incompatible with any prolonged

continuance of life.

Why does man or an animal deprived of his
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kidney function die? Since nephrectomized

animals regularly show a progressive loss in

weight, and since this is, in the main, only

water, a first reason for death might reside in

the gradual drying-out of the tissues. Whether

the animal is fed or whether it is starved, a

certain minimum of necessary chemical

changes goes on, which continue, as long as the

animal remains alive. A second reason for

the death of the kidneyless animal resides,

therefore, in the accumulation of metabolic

products within the organism which normally

are thrown off in the urine. A third reason

for death (but one for which at present we

lack every experimental proof) might reside

in the loss of some internal secretion produced

by the kidney and necessary for life of the

organism as a whole.

The analysis of the conditions necessary for

a proper exhibition of kidney activity would

seem to indicate that it is the primary func-

tion of the kidney to secrete water. It secretes

water in proportion to the amount brought it

in a free state in the arterial blood stream.

As this free water passes down the uriniferous

tubules it leaches out of the cells bordering it

and constituting the kidney parenchjona the

dissolved substances which give urine its dis-

tinguishing characteristics (urea, ammonia,

creatin, sugar, salts, etc.) which substances

originally diffused into the kidney parenchyma

from the blood stream.

If we ignore the matter of an internal

secretion, these considerations, if correct, com-

pel the conclusion that the kidney is of im-

portance to the animal, first, because it is an

organ through which water may be lost when

present in amounts over and above those neces-

sary to saturate the tissues (saturate the hy-

drophilic colloids) ; and second, because this

loss of water makes possible the loss of certain

dissolved substances which appear in even

normal metabolism.

The steady loss of water in the ill or by a

nephrectomized rabbit, for example, need not,

of course, be an important element in the

causation of death. Care in the administra-

tion of water by rectum or subcutaneously can

overcome this. Nor is the inability to lose

much water quickly, as by the kidney route,

alone an insurmountable cause for death.

Even under physiological conditions the

human being not only can but does lose more
water from the lungs and skin than through

the kidneys. What is missing is the possibil-

ity of losing along with the water the various

dissolved substances which appear as the prod-

ucts of metabolism. If this reasoning is

sound it is to be expected that, other things

being equal, animals deprived of their Icidney

function should live the longer the "better the

possihilities of securing an adequate loss of dis-

solved suhstances along with their water elimi-

nation. The facts bear this out. The furred

animals, for example, which lose no water

except through the lungs, after the kidneys are

removed, survive this operation little more

than four to eight days. The human species

with its ability to sweat tolerates loss of

kidney function some six to twelve days.

James Taggart Priestley has reported the case

of a patient who lived 22 days with complete

suppression of urine. It is considerations of

this kind that have prompted clinical workers

to resort to sweating and catharsis by way of

transferring to the skin and gastro-intestinal

tract the functions which are ordinarily sub-

served by the kidney whenever this organ is

pathologically affected. But even when ad-

vantage has been taken of such potentialities,

the lives of patients with complete loss of

urinary function have not been long.

It occurred to me that it ought to be possible

to observe a greater span of life in animals

after complete suppression of kidney function

if only it were possible on the one hand to

cover the needs for water absorption and water

loss, while on the other, provision were made

for an adequate loss of the products of metab-

olism which normally are leached out by the

water which passes through the kidney.

Such conditions are satisfied in the case of

the frog. Not only does the frog cover its daily

needs for water (saturate its body colloids) by

spending a part of its time in the water, but

it also loses under the same circumstances the

same group of materials which ordinarily give

the urine its characteristic composition. The

problem is similar to that in man, who loses

the same dissolved substances in the sweat that
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he loses in tlie urine, only in less amount. The

frog does the whole more easily. When sitting

in the water it not only absorbs water to supply

its needs, but loses at the same time the non-

volatile products of its daily metabolism (these

diffuse into the water from the skin exactly as

the same substances in the mammal diffuse

from the kidney cells into the water running

down the uriniferous tubules). As I have so

frequently insisted, solutions are not absorbed

or secretions given off " as such." While a

secretion of water and of dissolved substances

may occur in the same direction, they may

quite as easily take opposite ones. These con-

siderations make it apparent why on a priori

grounds alone the frog (and other amphibia)

should he able to tolerate a loss of hidney

function better than land animals.

Experiment has justified the conclusion. I

tried originally to bring proof in this direction

by cutting the kidneys out of frogs. The

operation is not only difficult, but fails because

of the anatomical peculiarities which char-

acterize the circulation in these animals.

Since the venous blood returning from the legs

passes through the kidneys, their excision is

followed by an edema of the hind legs. To

escape this effect and yet to exclude the ex-

ternal function of the kidneys, the ureters were

therefore tied. Under aseptic precautions a

series of frogs were operated upon through the

flanks and the ureters isolated. They were

tied with a iirst ligature close to the kidney and

with a second as near the bladder as possible,

the connecting segment of ureter being cut out.

These animals have now lived since January 8

of this year and are perfectly normal.

My technical assistant, Josef Kupka, showed

me how to keep these animals in excellent con-

dition. They are housed in glass boxes heavily

padded with moist moss. Inverted porcelain

dishes with side openings permit them to hide.

A shallow enamel pan always filled with fresh

water is placed at one end of each cage. Every

few days the frogs are fed live meal worms,

which they devour ravenously. The wounds

heal completely two weeks after the operation.

At the present writing the animals thus oper-

ated are livelier and in better physical condi-

tion than the winter frogs comprising the stock

from which they were chosen.

The kidneys of the frog after ureteral liga-

tion seem to suffer but slight if any change.

What has been observed will be discussed at

another time.

These experiments prove that frogs may live

for weehs after complete suppression of external

hidney function. If the explanation of why
this is possible in the frog is accepted as cor-

rect, it not only gives scientific support to long-

established empirical clinical practises, but

emphasizes the importance of a closer analysis

of the conditions which may improve qualita-

tively or quantitatively the matter of absorp-

tion and secretion of water and absorption

and secretion of food and the products of

metabolism through the skin and bowel in the

patient suffering from an inadequate kidney

function. Martin H. Fischer

EicHBEKG Laboratory of Physiology,

University of Cincinnati

SOCIETIES AND ACADEMIES
THK CHICAGO ACADEMY OP SCIENCES

The annual meeting of the Chicago Academy of

Sciences, held January 12 at the Academy building

in Lincoln Park, Chicago, was an occasion of spe-

cial interest. The chief speaker was Dr. Albert A.

Michelson, of the University of Chicago, who pre-

sented in simple, unteehnical language the results

of his remarkable studies on the rigidity of the

earth. Dr. T. C. Chamberlin reviewed the history

of the academy during the past eighteen years, dur-

ing which time he had been president, and the fol-

lowing ofSeers for the coming year were elected:

Professor John M. Coulter, President.

Professor Henry Crew, First Vice-president.

Dr. Stuart Weller, Second Vice-president.

Dr. Wallace W. Atwood, Secretary.

Mr. Henry S. Henschen, Treasurer.

Mr. LaVerne Noyes, president of the board of

trustees, spoke encouragingly of the present and

future work in the museum. Mr. Noyes is espe-

cially interested in the construction of habitat

groups illustrating the natural history of Chicago

and vicinity, and through his personal supervision

and generosity a remarkable series of forty-one

new groups was opened for inspection at the close

of the business meeting. Dr. Wallace W. Atwood,

of Harvard University, who has held the secretary-

ship of the academy during the last few years, and

been associated with the academy boards in the or-
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ganization of the museum and in tbe promotion of

educational work, returned to Chicago to address

this meeting on the "Progress of the Museum
Work during the Past Year. '

'

The "Celestial Sphere," which was recently in-

stalled in the Academy building, was open for in-

spection, and demonstrations were given at fre-

quent intervals. In this apparatus all of the

brighter stars which are ever visible from the Chi-

cago region are represented in their appropriate

places and with their appropriate magnitudes. By
electrical power the sphere is rotated, so that the

stars follow precisely similar courses to the ap-

parent motion of the fixed stars in the heavens. In

eleven and one half minutes the sphere completes

one rotation.

The policy of the museum during the past few

years has been to limit its new exhibits to those il-

lustrating the natural history of the Chicago re-

gion. Thus the birds, mammals, insects, reptiles

and flowers of Chicago and vicinity have been

placed on exhibition. Every pains is taken and no

expense spared to make these exhibits of the local

material just as attractive as any that could be

prepared. Each exhibit is arranged to bring out

some feature in the life of the animal rather than

to display the mounted specimen as dead. Eacli

habitat group is based on field studies; the back-

ground is an enlarged and colored photograph

taken in the field where the specimens were col-

lected, and the foreground is so constructed that

it blends imperceptibly into the painted back-

ground. The animals are either at play, in search

of food, quarreling, earing for the young, or in

course of flight. These exhibits have already

proved to be of unusual educational value to the

community, and they are being used regularly by

the teachers in the public and private schools of

Chicago.

The children's science library and free reading

room was opened for inspection. About three

hundred members and guests were present.

On the evening of January. 15, the board of

trustees gave a dinner in honor of LaVerne Noyes.

This dinner was given as an expression of tbe

hearty good fellowship in the board, and of the

sincere appreciation of the generosity of Mr.

Noyes in promoting the work of the academy. Mr.

Henry S. Henschen presided as toastmaster. Pro-

fessor T. C. Chamberlin, Professor John M. Coulter,

Dr. Frances Dickinson and Dr. Wallace W. At-

wood responded to toasts. At the close of the

dinner the toastmaster presented a loving cup to

Mr. Noyes on behalf of the board of trustees.

THE BIOLOGICAL SOCIETY OP WASHINGTON

The 537th meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

March 6, 1915, called to order by ex-President

Stejneger at 8 p.m., with 60 persons present.

Under the heading Brief Notes, Professor A. S.

Hitchcock called attention to the plans and meth-

ods of work in preparing a new Flora of the Dis-

trict of Columbia. It is hoped it will be com-

pleted within a year. It will contain analytical

keys of all the higher plants found within a

radius of fifteen miles of the city of Washington.

It will not contain descriptions.

The first paper of the regular program was by

J. W. Gidley, "Notes on the Possible Origin of

the Bears." After the examination of much fossil

and living material the speaker had arrived at the

conclusion that the bears, constituting a small

homogeneous, widely distributed group are not

closely related t6 other living Carnivores. From a

consideration of the tooth structure, the bones of

the feet, and the basal cranial foramina, Mr. Grid-

ley concluded that the bears were probably derived

from the Ckenodon group of the Creodonts, and

that other living Carnivores were descended in part

at least from the MiaeidEe, a family of Creodonts

not distantly related to the Clcenodon group.

The second communication was by the sculptor,

H. K. Bush-Brown, "The Evolution of the

Horse." The speaker was present by special in-

vitation of the president and introduced to the

society by ex-President Stejneger. Mr. Bush-

Brown discussed briefly the geological evolution

of the horse, and then spoke at considerable

length on the evolution of modern breeds of

horses, particularly of he Arab and the effects of

breeding it with other races, and its development

in this country. His paper was well illustrated

by lantern slides showing anatomical characteris-

tics of various horses, as well as their external

appearances.

On Thursday, March 11, 1915, at 8:30 P.M. the

Biological Society of Washington held a joint

meeting with the Washington Academy of Sci-

ences in the Auditorium of the National Museum.

Mr. Wilfred H. Osgood, of the Field Museum of

Natural History and a member of the special com-

mission for investigating the fur-seal question for

the Department of Commerce during the summer

of 1914, delivered a lecture illustrated by stereop-

tieon and motion pictures on the fur seals and

other animals of the Pribiloff Islands. All

phases of the life of the seals on the islands,

methods of killing, skinning, salting, etc., and
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the introduced herds of reindeer, the Steller's sea-

lions, and the native birds were shown in motion.

About 350 persons were present.

M. W. Lyon, Jr.,

Hecording Secretary

anthropological society of 'WASHINGTON

At the 478th meeting of the society held De-

cember 1, 1914, in the Public Library, Dr. George

S. Duncan delivered an address on "The Sumer-

ian People and their Inscriptions." Their oldest

inscriptions antedate 3,000 B.C., and the EnlU
temple in Nippur dates back probably to 6,000

B.C. The Semites from Arabia conquered the Su-

merians before 2,100 b.c. Of the Sumerian cities,

only Lagash and Nippur have been thoroughly ex-

cavated. iScholars agree that the Sumerians were

neither Semites nor Indo-Europeans, but were

probably Mongolians. Their language was agglu-

tinative. Their only garment was a rough woolen

skirt. Various cereals were grown; also the date

palm. There were many occupations, including

weavers, smiths, boat-builders, jewelers and carv-

ers in wood and ivory. There were priests, li-

brarians, notaries, physicians, astronomers and

musicians. The country was divided into city

states ruled by kings. The age of Gudea, about

2,600 B.C., was one of high artistic development.

The chief divinities were Anu, god of the sky,

Enlil, god of the earth, and Enki, god of the

water. Their religion was nature worship. The
inscriptions consist mainly of historical records,

laws, contracts, epics and religious texts. The
tablets contain the oldest records of a paradise, a

fall and a flood.

At the 480th meeting of the society, held Jan-

uary 5, 1915, in the Public Library, Dr. John E.

Swanton read a paper on "Ethnologic Factors in

International Competition." He showed that the

factors which tend to disunion between human
societies have been operative in all parts of the

world and were probably necessary to the best de-

velopment of the race. At the same time, the end

of warfare may be confidently predicted from the

constant increase in size and decrease in number of

political units, from the progressive weaving of

the world more closely together by means of trans-

portation facilities and other means of communi-

cation, and because of the gradual international

bankruptcy which war entails. A standing army
goes with an aristocratic ruling class. There can

be no permanent peace until exploitation of one
nation or class by another ends.

At the 481st meeting of the society, held Jan-

uary 19, 1915, Prince Sarath Ghosh delivered an

address on "The Ancient Civilization of India."

The Aryans settled in India between 6,000 and

4,000 B.C. and there adopted agriculture, the be-

ginning of civilization. Here also man passed

from promiscuity to monogamy. The government

was first patriarchal, then a republic, then an

oligarchy, then a monarchy. With the latter be-

gan the caste system. Man first worshipped tools

and weapons; later, nature. By 2,500 B.C. the

Hindus worshipped a supreme deity and the lan-

guage in the Vedas had reached its highest per-

fection. Deity was regarded in its gentler quali-

ties as feminine. With religion began the arts and

sciences. The age of life on the earth was esti-

mated at four million years. An exalted code of

warfare was evolved. By 600 B.C. Hindu civiliza-

tion had reached its zenith. The Aryan invaders

conquered the Turanian or Dravidian races they

found in India and made of them subordinate

castes. India taught the arts and religion from

Java to Japan.

Daniel Polkmae,

Secretary

ACADEMY OP SCIENCE OF ST. LOUIS

At the meeting of March 15, Professor Nipher

gave a brief account of work done in his labora-

tory. During the summer of 1914 he detected

what appeared to be an effect of the fog-horn of

a steamer on the magnetic field of the earth.i In

his recent work a large bar magnet in a room con-

taining an influence machine, and in contact with

one terminal, served as a deflecting magnet upon

a magnetic needle in an adjoining room. The
deflecting effect of this magnet was balanced by
another bar magnet, on the opposite side of the

needle. The needle was made very sensitive by
means of compensating magnets. A musical note

from an organ pipe, operated by means of com-

pressed air, produces effects precisely like those

attributed to the fog-horn. Here also the effect

is superposed on disturbances of the same order

of magnitude due to other causes. Professor

Nipher remarked that any disturbance of ionized

air appears to be the origin of electro-magnetic

waves in the ether. When we talk to each other

in air ionized by solar radiation, we are perhaps

sending wireless messages through the ether of

space.

C. H. Danpoeth,

Recording Secretary

1 Science, January 15, 1915.
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BABIO-ACTiriTY AND THE PEBIODIC
SYSTEM-!-

The periodic system of the elements has

for nearly half a century proved a most

puzzling and absorbing problem to chem-

ists. It has been called a law, but while

there is undoubtedly an underlying law or

laws, I doubt whether we have as yet any

very clear conception of them. Certainly,

the usual statement that the properties of

the elements are periodic functions of their

atomic weights was never strictly true,

even in days of partial knowledge, and is

much less true now. It was neither the

periodicity "of the geometers," as Men-

deleef himself said, nor the function of the

mathematician. Indeed, we have now come

to a view where, apparently, we must

abandon the atomic weight as the only or

even the chief determining variable.

The truth is that for many years after

its announcement it was more truly a work-

ing hypothesis, and a great deal of work

had to be and still has to be done before it

can attain to its completed form. It con-

tains much that is true, has been most use-

ful as a guiding principle, and has shown

a wonderful power of adjustment to new
facts and increasing knowledge.

It was in 1895 that the system had to

adjust itself to the first severe jolt which

it received through the discovery of argon

and helium, and three years later, of other

inactive, monatomic elements. The neces-

sity for readjustment here had been in part

foreseen. The abrupt change in the pro-

gression of the elements from strongly elec-

tro-negative fluorine to strongly electro-

1 Bead before the Elisha Mitchell Scientific So-

ciety, March 9, 1915.
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positive sodium, and, in general, the transi-

tion per saltum from period to period had

been discussed by Reynolds and others. It

needed explanation and was impossible

mathematically except by passing through

zero or infinity. Some, as Sedgwick and

de Boisbaudran, seem to have predicted

such transition elements, and when argon

was discovered it was not difficult for

Julius Thomsen and de Boisbaudran to ar-

range an entire zero group with approxi-

mate atomic weights three years before

Eamsay's brilliant discovery of the other

inactive gases.

There are other anomalies in the system

which are difficult to explain with the ac-

cepted tabulation. Such, for instance, is

the existence of the rare earths, now some

sixteen in number, so closely alike chemic-

ally and so different from other chemical

individuals. The more they are studied,

the less possible does it seem to fit them in

any vacant places in the table. Meyer has

recently suggested that they may form a

miniature periodic system in themselves

reproducing the relations of the main sys-

tem. But a more serious breakdown in the

supposed fundamental principle of the

system comes in the relative position of

such elements as argon and potassium, co-

balt and nickel, tellurium and iodine.

After most exhaustive investigation of their

atomic weights it has become evident that

these can not be used in deciding the rela-

tive order and at the same time have these

elements fall into the proper grouping with

those elements chemically most nearly re-

lated to them. So the order of the atomic

weights has been tacitly abandoned and the

superior determining power of the chem-

ical characteristics acknowledged. This

can only mean that the mass of the atom

is not the sole, nor indeed the chief, deter-

mining variable, and it would seem that the

search for the latter can only be ended by

the solution of the problem as to the nature

of the atom itself.

Certain clews to this have undoubtedly

been in our hands for a long time, but

their leading was not clear and the thought

of them baffling. Such, for instance, were

the facts that by taking an atom of nitrogen

and four of hydrogen a grouping of atoms

was obtained which behaved in general as

an atom and was the analogue of potas-

sium. Or, again, carbon and nitrogen give

us an analogue of chlorine—and so with

compound radicals in general. But while

both building and tearing down again were

easy, they seemed to throw no light on how
those we could not tear down were once

built up.

Still another thought-inspiring fact which

would seem to have important bearing on

the nature of the atom and hence the mean-

ing of the periodic system is the ease with

which certain elements by a change of

valence change their chemical character

and form distinctive series of salts as if

they had been transformed into different

elements. This causes some confusion and

what would ordinarily be called forcing in

the present tabulation of the system, and

it will be recalled that Mendeleeff, in his

earlier tables, actually placed certain of the

metals, as copper and mercury, in two

different groups, assigning each two differ-

ent places. Signs are seen in the work of

Barbieri and others of a tendency to place

certain of the elements in two or more

different groups according to valence.

I believe that one should keep in mind

the idea involved in Patterson-Muir's defi-

nition of an element as a collection or group

of properties. Thus there are weight,

electro-chemical nature, affinity, valence

and other properties by which we recognize

it and differentiate it from other elements

and to which our knowledge of it is neces-

sarily limited. There is a more or less defi-



April 23, 1915] SCIENCE 591

nite gradation in these properties from ele-

ment to element, showing an inter-rela-

tionship, and yet scarcely in itself justi-

fying the conclusion that any one property

determines the other or that they are de-

pendent upon it. While it is true that it is

hardly possible to dissociate these prop-

erties from some conception of matter, such

conception has not yet reached its ultimate

analysis and until it has we are dealing

with the recognized properties alone.

In the same year in which the periodic

system was forced to adjust itself to a zero

group another discovery was entering upon

its marvellous development which was to

open up new views as to the nature of

matter and radically affect the system.

The remarkable and illuminating results

obtained in the study of radioactive sub-

stances are paving the way for an under-

standing of the laws on which this system

is based.

Eadioaetivity was regarded by Mme.
Curie as an atomic property and this was

the guiding thread which led to the dis-

covery of radium. Of course, this preceded

by a number of years Rutherford's an-

nouncement of his theory of successive

transformation or the disintegration of the

atom. It is a question whether the fact

that an atom is undergoing disintegration

is to be regarded as a property in the same

sense as the mass, valence, etc., but so long

as this change can not be induced, changed

or stopped and is known to take place only

in the case of a fraction of the elements it

is certainly distinctive and may be called

a property for lack of a better name. There

is, however, undoubtedly a cause for this

disintegration and this instability may be

due to some inherent property of the atom.

At present there are some thirty-seven

radioactive bodies known, with the pos-

sibility of still others being identified.

Each has distinctive radioactive properties.

For a number of these the chemical and
physical properties are known. Each is an

atom hitherto unknown and miist be con-

sidered a new element. Of course, the pres-

ent accepted arrangement of the periodic

system does not provide for so many addi-

tional elements and indeed is rather hope-

less for even the sixteen rare earth elements.

What is to be done with this embarrass-

ment of riches ?

Soddy's study of the grouping in well-

known families of a number of the better

known radioactive elements according to

their chemical properties, combined with a

consideration of the kind of disintegration

by which it was produced led him to a gen-

eralization which would enable one to place

correctly any radioactive element whose

source was known, and at the same time

give an approximation as to its atomic

weight.

Pajans arrived at the same generaliza-

tion independently from an examination

of the electro-chemical evidence, finding

that the product of an a ray change was

more electro-positive, while that of a (i ray

change was more electro-negative. Similar

conclusions from various evidence were

reached by Fleck and Russell.

The generalization is as follows:

When an a particle is expelled it carries with it

two atomic charges of positive electricity and the

expulsion of these two positive charges from the

atom affects the valency of the product, as Fajana

has pointed out, just as in ordinary electro-chem-

ical changes of valency. If the atom were

initially in G-roup IV., for example, its ion is

tetravalent and carries four atomic charges of

positive electricity. Two such charges having

been expelled with the a particle, the product is in

the di-valent Group II., non-separable from

radium. The mass in this case is four units less.

So with the /3 ray change. The |3 particle is a

negative electron and the loss of this single atomic

charge of negative electricity increases the posi-

tive valency of the product by one. Radium B,

for example (in Group IV.), expels a /3 particle

and becomes radium G (in Group V.). When-
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ever two or more radio-elements fall in the same

place in the Periodic Table, then, independently

of all considerations as to the atomic mass the na-

ture of the parent element, and the sequence of

changes in which they result, the elements in ques-

tion are chemically non-separable and identical.

As will later appear, this identity extends also to

most of the physical properties such as volatility

and spectrum reactions.^

To express this "newly revealed com-

plexity of matter," Soddy has suggested

the word isotope. A group of two or more

elements occupying the same place in the

periodic table, differing in atomic weight

yet chemically non-separable, is isotopic.

There are possibly seven such elements

isotopic with lead. Eadium is one of four

isotopes. The chemistry of thirty-seven

radio-elements is thus reduced to a smaller

number of about ten types.

Two fundamental changes in the old

views as to the system are indicated here.

First, the position of an element is not

fixed but can be changed in either of two

ways—by a change in valence (which, as is

well known, can be brought about in vari-

ous ways) , and again by disintegration due

to ray-emission. Secondly, more than one

element can occupy a given position in the

system. This is independent of the atomic

weight, but such elements are chemically

inseparable. This involves the giving up
of all idea of the properties being functions

of the atomic weights and necessitates the

formulation of the law anew.

The place occupied by an atom is not

solely determined by its mass but by its elec-

trical content as well. According to Soddy,

the system represents the chemical char-

acter of matter as the function of two

variables instead of one. The electrical eon-

tent is the essential variable in horizontal

columns and mass is the essential in ver-

tical columns.

It is somewhat early to raise the question

2 Soddy, '
' The Eadio-elements and the Periodic

Law," p. 6.

as to whether all elemental atoms are the

result of disintegration processes, or, con-

versely, of synthesis, but in any case the

old puzzle remains as to their great irreg-

ularity in weight relations if the most

accurate chemical determinations are to be

relied upon. If the time should arrive

when they could be calculated, chemists

would naturally return to hydrogen as the

standard. Certainly, at present these

weights present no simple synthetic rela-

tions.

An explanation of this is perhaps at

hand if the view of Soddy (and of Crookes

at an earlier period and from a different

standpoint) is accepted, namely, that in

atomic weight determinations it is not a

natural constant that is obtained but a mean

value of non-homogeneous masses. In other

words, the weight may represent the aver-

age of various isotopic atoms and not the

absolute weight of identical atoms.

It is very fortunate that the simple expe-

dient of arranging the elements in the order

of their atomic weights could give the early

workers so nearly correct a view of the

periodic system. It would probably have

remained hidden for a long time if this

had not been so prominent a factor in deter-

mining the proper sequence. There is un-

doubtedly a proper sequence. This has

been settled hitherto chiefly by considera-

tion of the atomic weight, but also by exam-

ination into the relationship existing be-

tween the elements. For instance, the

order of atomic weights would be iodine

and then tellurium, but chemically tellu-

rium belongs to Group VI. and iodine to

Group VII. Therefore, the atomic weight

order is reversed.

The sequence numbers of the elements,

or atomic numbers as they are called, as-

sume a new practical and theoretical im-

portance. "Within twenty years after the

announcement of the periodic system, some.
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as Fedaroff, had sought to attach impor-

tance to these numbers, but the efforts had

little to commend them. Lately it has been

suggested by van den Broek that this is a

fundamental and important number.

Beginning with 1 for K, the numbers would

be 2 for He, 3 for Li, 4 for Be, etc. The

question then naturally arises, can these

numbers be reliably determined without

reference to the atomic weights and cor-

recting the manifest mistakes made in fol-

lowing the simple order of these weights?

One method for doing so, though with

limitations, lies in the measuring of the

scattering of the a particles when passing

through different kinds of matter. Geiger

found that the angle of the scattering

seemed to depend very largely upon the

atomic weight of the scattering metal. A
very small fraction are scattered through

such a large angle that they return on the

side of incidence. This deflection is, of

course, both a volume and surface effect.

For equal thickness of screen calculations

based on Rutherford's conception of the

atom and his belief that this large angle

scattering is due to the near approach of

the positively charged a particle to the

positive nucleus of the atom of the screen

would make the scattering vary as the

product of the density by the atomic weight.

Thus Eutherford calculated that the scat-

tering by gold should be about fifty times

that by aluminium. This has been eon-

firmed by the experiments of Geiger and

Marsden, and the relative scattering has

been determined for a large number of ele-

ments. The phenomenon is manifestly

one determined by the electrical content of

the atom.

The nuclear charge of the Rutherford

atom can be calculated from the a particle

scattering at various angles. This charge

is found to be one half the atomic weight

multiplied by the charge of an electron.

The same value was reached by Barkla by

observations on X-rays. Soddy concludes

that it is the nuclear charge rather than the

atomic mass which fixes the position of the

element, basing his conclusion largely upon

the work of Barkla, Sadler and Moseley,

which will be briefly outlined further on.

This in reality agrees with the hypothesis

of van den Broek that the number of elec-

trons in an atom in the neutral state deter-

mines the place of the element if hydrogen

has one electron and one nuclear unit

charge, helium two electrons and two nu-

clear unit charges, etc.

The direct method then is a combination

of the work of Bragg, Barkla and Sadler,

and Moseley. Making use of the work of

those first mentioned, Moseley photo-

graphed the spectra obtained by the

cathode-ray bombardment of a number of

elements, the X-rays thus produced being

reflected and defined from a crystal face.

The frequencies of the vibrations could be

determined and this frequency was found

proportional to the square of the atomic

number. That is, there was a definite

shifting in the direction of shorter wave-

length in the spectrum of an element from

that of the one next above it in the list.

The graphic representation of the system

has never been satisfactory in spite of the

many efforts to solve it. It is especially

difficult to bring out the facts by any rep-

resentation on a plane surface. The faults

of the Mendeleeff table can readily be seen,

and they make it very desirable to secure a

better mode of expression. And yet it is

difficult to use the three dimensions of space

so that the average student can grasp the

whole. Soddy 's lemniscate curve certainly

has its good points. This may be compared

with the arrangement of Rydberg. It can

not be claimed yet, however, that the law or

laws underlying this system are known and
well understood, and until such time a com-
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plete and satisfactory graphic representa-

tion is scarcely to be expected. "We can
agree at least that progress is being made
toward such an understanding.

Francis P. Venable

SOME FALLACIES IN THE ARGUMENTS
AGAINST FULL-TIME CLINICAL

INSTBUCTIOm
In a recent paper, published in. Science,

Dr. S. J. Meltzer comments upon two notable
facts in connection with the present rather
active agitation regarding full-time clinical

instructors. The two facts singled out by
him are: (1) The appointment of full-time

professor of medicine, surgery and pediatrics,

by the Johns Hopkins University, and (2)
the disparagement of this type of plan by the

council on medical education of the American
Medical Association. Dr. Meltzer's paper
itself constitutes a third notable fact, in that

it represents one of the very few unqualifiedly

strong appeals that have been made by a cli-

nician in favor of full-time clinical instruc-

tion. Although engaged at present in a so-

called fundamental research, the current of

Dr. Meltzer's life has been clinical to so large

a degree, that his conclusions can not be

questioned on the ground of academic im-
practicability. He analyzes the report of the

council with logical seriousness; and were it

not for the artifice of a single italicized word,

one would scarcely feel the flick of Meltzer's

lash or realize the seriousness of the attempt
of the council to laugh the case out of court.

Dr. Meltzer, by rare grace and tact, forges an
argument so uncommonly well tempered as to

render supportive discussion almost unneces-

sary. And yet, if there be any force in the

plea for full-time heads of clinical depart-

ments, it lies in the line of duty of those of

us who are clinicians to develop its full

strength by discussion.

In such a discussion, as indeed in all such
discussions, nothing contributes so much to

balance and rationality as does a proper con-

1 Read before the twenty-fifth annual meeting
of the Association of the American Medical Col-

leges, Chicago, February 17, 1915.

ception of the historical perspective of the
problem involved. It is essential to realize

at the outset that the question is not a new
one involving American medicine alone.

Many men would have us believe that sud-
denly, as a result of this, that, or the other

tendency, our clinical instruction in America
has been found wanting, and that with typical

American impulse we have set to moving in

the sacred realm of education, the machinery
of experiment. As early as the seventeenth
century, Leibnitz attempted to justify his

faith in quacks, on the basis that doctors were
improperly trained as men of science, and that

it was hopeless to look for the development
of scientific teachings and methods in a prac-

titioner, der nichis thut als von einem Pati-

entem zum andern rennen, und wenn er hey
dem einen isi, auff den- andern schon denhet

(who does nothing but run from one patient

to another and who, when he is visiting one
patient, is already thinking about the next
one). Almost a half century ago Billroth

anticipated the Flexner report on Medical
Education, in his "Ueber Lehren und
Lernen," a work necessarily less modern in

tone than Plexner's, less broad in the geo-

graphical consideration of the subject, but
not a whit less emphatic in the assertion of

corrective principles. Coming down to more
modern times, we have the Eeport of the

Eoyal Comm ission on University Education
in London (1913) in which it is admitted that
" the academic training received by medical

students in London has not always been dis-

tinguished, and that the scientific spirit has
been too often wanting." "We in America have
also found that, even in our best schools of

instruction, the scientific spirit has been too

often wanting, and we have found it wanting
chiefly in the clinical branches. On this basis

rests the agitation for full-time clinical in-

struction.

The phrase " fuU-time clinical instruction "

signifies that the teaching of each major
clinical subject be under the supervision of a

properly qualified instructor, who shall serve

as the head of his department, who shall de-

vote all his energies during the working



April 23, 1915] SCIENCE 595

school-day to the management of his depart-

ment, who shall receive an adequate compen-

sation for his highly specialized labor, and

who shall be protected against the inevitable

lures and enticements incident to his position,

by a provision which denies him the right to

accept private fees, or permits him to accept

them only on such conditions as may be im-

posed by the university. This is the simple

statement of the case. And as the question

stands at present, its importance resides not

in the working out of a detailed scheme of

clinical instruction under such a plan;^ but

rather in formulating a critical judgment re-

garding the advisability and practicability of

so modifying our method of clinical instruc-

tion as to make it conform to other approved

methods of education.

And when we have said this we have

hinted at one of the most paradoxically inex-

plicable phases of medical education. It may
be stated that, almost without exception, clin-

ical teachers realize the essential necessity for

full-time men in all of the fundamental

branches of medicine. The very canons of

education demand such a system. Yet, a

large number of these same clinical teachers

assume that there is such a wide divergence

between the teaching of the fundamentals and

of clinical medicine, as to render wholly un-

warrantable the conclusion that clinical teach-

ing also should be based on that plan which

alone is best suited for instruction in funda-

mentals. It is, for very self-evident reasons,

natural that the scheme for full-time clinical

instruction should have the strong support of

most of the teachers of the fundamental

branches. It is not so easy to explain the fact

that opposition to the plan has come so largely

from clinicians. Such a clean-cut division

into camps is unfortunate, because it has set

in motion a controversy tinctured with bitter-

ness. The so-called laboratory men are

charged with a tenacious hold on impractical

ideals, limited by virtue of a narrow occupa-

tional horizon; and the clinicians are, in their

2 Details of organization are purposely omitted,

such, for example, as the number of full-time sal-

aried assistants necessary to the successful con-

duet of a department.

turn, supposed to typify the old story, re-

peated in myriads of forms, of privilege cling-

ing to tribute. Neither of these assumptions

is entirely correct ; both of them are essentially

harmful because they drag the argument
down to the low level -of personalities. Dis-

agreements of this sort usually rest on fal-

lacious judgments. An unqualified advocate

of the full-time clinical instructor, I have, for

the past few years, noted various fallacies,

patent or concealed, in the arguments against

this plan of instruction; and the only object

of this contribution is to examine these vari-

ous fallacies, with the hope of clarifying a

fairly well-confused topic.

Of all others, the fallacy most responsible

for both bitterness and confusion is the as-

sumption that full-time clinical instruction

connotes a clean sweep, displacing all teachers

who are private practitioners and replacing

them by non-practitioners. Such a plan has

the advocacy of no one. Barker, in his ad-

dress on " Tendencies in Medical Education,"

falls into this particular fallacy when he de-

velops the thought that " the present incum-

bents of clinical chairs " by virtue of " the

rightfulness of the kind of work done by

them '' hold their positions in " good faith."

He pleads the cause of these " honest, hard-

working men " in such fashion as to warrant

the inference that they are all to be displaced,

and that their displacement is a breach of

moral contract on the part of the university.

Dr. Barker certainly does not, nor should any

one else, minimize the value of such services

as are rendered at Johns Hopkins University,

for example, by those clinical men who are

not on a full-time basis, simply because at

that university there are academic heads to

medicine, surgery and pediatries. It is su-

premely important to recognize the fact that

the varying character of clinical material wiU

always make it both advisable and necessary

for the university to ofier place and preference

to the properly qualified clinical teacher, irre-

spective to his affiliation with private prac-

tise. The full-time clinical instructor, to-

gether with his staff, is a necessary adjunct

in organizing, coordinating and correlating
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the practical as well as the investigative work

of his department, just exactly as the dean

of a school is an adjunct in developing school

spirit and school policy. The advocates of

the full-time instructor should never, not

even implicitly, subordinate the teaching

value of the properly qualified private prac-

titioner.

Even broader in scope is the fallacy that

there is an important and essential variance

of principle in teaching the clinical phenom-

ena of disease, and in teaching function and

structure or aberrations of both, in the labo-

ratory. It is diiScult to analyze this fallacy

and at the same time avoid an undesirable

discussion of the primary pedagogic principles

involved in teaching medical students. It may
be pardonable, however, to dip into abstrac-

tions just deeply enough to say that whether

our efforts at teaching be confined to the funda-

mental or to the clinical branches, our aim is

toward equipping our pupils to form proper

judgments. If, as a result of their training,

our students can affirm or deny conclusions,

either by proper process of reasoning or by

the direct comparison of objects to ideas, we

may rest easy in the thought that the discipline

of their medical education has been fruitful.

And the process by which they should be taught

to form proper judgments is exactly the same

in the hospital ward as it is in the laboratory.

In both places the student is taught to know
certain fundamental truths, and from these

he is taught to reason certain definite con-

clusions. The fact that in so many hospital

wards and clinic rooms the student is taught

to Tcnow, to the exclusion of being taught to

think, is responsible, in large measure, for the

fallacy that clinical teaching is, part and

parcel, separate and distinct from fundamental

teaching. If one doubts that clinical teachers

err with hopeless frequency in this direction,

let him pick up at random a number of clin-

ical text-books and examine them critically.

The conclusion will be unavoidable that pre-

ponderant stress and effort is laid on crowding

the student with facts—on teaching him to

know. One of the most recent clinical text-

books states in its preface that the very best a

teacher can hope to do is to teach his student

to know.

This particular fallacy regarding the specific

difference between fundamental and clinical

teaching should not be dismissed by merely

stating it. It is essential to expose the danger

to which it leads. And this can be done no
better than by quoting a sentence from last

year's report of the Conference on Medical

Education. This report states that

Clinical teachers know that in the very nature

of things the teaching of anatomy and pathology

is in no way parallel to the teaching of medicine

and surgery, because the teaching of medicine and

surgery is inseparably associated with the prac-

tise of medicine and surgery.

This allows us absolutely no other alterna-

tive than the conclusion that anatomy and

pathology are not inseparably associated with

the practise of medicine and surgery. Surely

the council can not hope that this conclusion

will go unchallenged.

On the part of the clinicians there has al-

ways been a tendency to introduce this notion

of the subtle, specific teaching value of private

practise as a sort of abracadabra, charm, amu-
let, something to conjure with in the realm of

medical education. They have studiously

avoided the fact that the plan for full-time

clinical instruction contemplates developing

the principles of practise in their most util-

izable form, namely from a variety of clinical

material, intensively correlated and studied,

and housed under one roof. Is there more to

be learned of the basic traits of human nature

on Fifth Avenue, or on Michigan Avenue,

than there is in the wards of Bellevue or of

Cook County Hospital? Or does the wealthy

patient have a more legitimate demand on a

larger share of the sympathy, interest, pity, or

sweetness and light of his doctor's pervasive

personality than does the helpless sufferer in

the charity ward ? The plan for full-time clin-

ical instruction does contemplate the full

realization of the intimate relationship between

teaching medicine and practising medicine;

what it does not contemplate is the injudicious

mixture of private practise and teaching. And
in this particular, the plan is strong against all
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attack or argument, for tlie very reason that

the majority of clinicians do not (and very

properly do not) use their private patients as

teaching material and could not even if they

were so minded.

And all this leads up to another false as-

sumption. It is argued that since from the

standpoint of medical education, so little store

is laid by a man's capacity to gain and hold

the medical confidence of a large clientele, and

to serve it intelligently and -weO., it necessarily

follows that the role played by the private

practitioner is less ennobling than that of his

fellow who elects to be exclusively a clinical

teacher. The practising physician very nat-

urally resents such an inference. In reality,

any conclusion which sets a comparatively

lower value on the services of the private prac-

titioner than on those of the exclusive clinical

teacher, by reason of the fact that material

remuneration is greater in one field than in

the other, is a non sequitur. Certainly all

thinking men realize that between the spirit

of practise and the spirit of teaching there is

no essential ethical difference. The value of

effort in either field is directly proportional

only to the grade of intelligence and purpose

back of it. But between the demands of prac-

tise and the demands of teaching there is a

variation so pronounced, qualitatively and

quantitatively, as practically to preclude the

proper performance of both these functions by

the same individual. The full-time plan,

therefore, rests upon this very rational con-

ception of the case, and implies absolutely no
measure of comparative worth between the

vocations of practitioner and teacher.

In the teaching of such eminently practical

branches as law, engineering, commercial

chemistry, and other technical specialties, the

need of the full-time instructor has been recog-

nized and met. There seems to be nothing

specifically so different in the practise of medi-

cine as to demand that it be regarded as an

exception in the general field of education. On
the contrary, the teaching of clinical medicine

demands the services of unattached men more

urgently than does the teaching of any other

practical art or science, because the two purely

physical elements of time and fatigue enter so

intimately into the problem. Barker has em-
phasized the overwhelming amount of corre-

lated knowledge to be appropriated by the clin-

ical teacher of to-day; an amount of data

almost sufficient "to suffocate" him. This

process of appropriation requires, in addition

to intelligence, a very definite number of hours

and minutes each day. An active practise

rarely grants the necessary surplus of time.

If, however, by a process of "speeding up,"

the practitioner succeeds in cleaning his slate,

in order to fulfil his teaching obligations, he

is very apt to find himself face to face with

that other disturbing physical element—fatigue.

It has always seemed a remarkable fact that

the study of fatigue in its relation to effi-

ciency should have been confined to the indus-

tries. We accept as true the fact that more
than a given number of hours in his cab

renders the locomotive engineer an unsafe

person to diilerentiate between the two prim-

ary colors red and green ; but we have to prove

by argument that the busy surgeon can

shoulder the enervating duties that confront

him day and night, and still be fit for one of

the keenest of all mental disciplines—the

proper teaching of science.

And let us pause here just long enough to

emphasize this word science in its relationship

to clinical medicine. Wot the least significant

of the various fallacies that we are examining

is the one that has to do with the thought that

the fundamental man must be a specialist, and

must be on a full-time basis because, although

of course he is a teacher, he is also an inves-

tigator and must therefore have the necessary

time for scientific research. By inference

again we are subtly led to believe that scien-

tific research is confined to anatomy or physi-

ology or one of the other cognate fundamental

branches of medicine, and that it need not be

reckoned with in considering the teaching of

the clinical branches. Those who favor the

plan of full time clinical instruction are in-

fluenced in no small part by the hope that

the properly qualified clinical teacher, favor-

ably situated, will foster, stimulate and direct

scientific clinical research of a higher order

than is commonly produced under our present

system of conducting clinical teaching. Clin-
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ical investigation is, of all other types, prob-

ably the most intricate and difficult, for the

reason that the problems studied are of such a

nature that the factors entering into them can

not, as a rule, be varied at the wiU of the in-

vestigator. If, therefore, we hope to encourage

worthy product along the lines of scientific

clinical research, we must, to say the least,

provide the clinical teacher with an environ-

ment as favorable as the one with which we
surround the fundamental teacher. It is no

answer to this argument to quote the nutnerous

examples of epochal discoveries made by busy

practitioners. The superman will inevitably

enrich his field, in the face of compromising

odds or even of grueling adverse conditions.

The problems of education always deal with

averages, and what we desire to see is a system

attuned to producing from among the common
ranks of medical men a proportionately large

number of clinical teachers and investigators.

We base our hopes on the full-time plan as

an aid in attaining this worthy end, and all

seems well until we are rudely halted by the

oft-cited esample of Germany, the nourishing

mother of all that is best, and stable, and ap-

proved, in medical education. Germany has

no full-time clinical instructors, and, what is

more, the very men whom we all recognize as

her leading clinical educators have not a par-

ticle of sympathy with the American full-time

plan. Here truly is a stumbling block. And
yet, the explanation is not as difficult as it

appears to be. German clinical teachers, in

spite of their unqualified rights to practise,

have mortised themselves into medical history,

so that their names fairly dot pages. More
than that, practically every great German
clinical teacher has developed about him a so-

called school of younger men. By contrast,

we have at home a proportionately very small

number of names that even the most chau-

vinistic among us would set up with the

leaders of German clinical thought, and only

comparatively few of our clinical teachers have

grouped a school of enthusiasts around them.

But this contrast does not signify that the

German clinical professor is efficient because

of his uncompromised right to practise. At
all events, it would be difficult to establish

proof to this effect. It seems much more likely

that he is efficient in spite of the fact that he

shoulders the distractions of practise. Indeed,

those who have come into intimate contact

with the directing heads of clinical departments

in Germany know that many of them reso-

lutely set themselves against these distractions.

Friedrich Mueller, of Munich, may be selected

as a type. Mueller considers his two-hour

sprechsiunde devoted to private patients, as

a type of relaxation, comparable to golf,

mountain climbing, or other forms of diversion.

No inducement will persuade him to lengthen

the office hour, and he refuses to make extra-

urban visits, under ordinary circumstances,

unless there be some teaching value inherent

in the call. His serious work is teaching and

directing, to both of which he devotes consum-

mate care, and consequently a large amount of

time. Between Mueller as a teacher of medi-

cine and, let us say, Marchand as a teacher of

pathology, there is no essential diiference.

They are both so-called fundamental men, each

in his own specialty; and Mueller represents

the type that the advocates of full-time in-

struction in America hope to develop—the

fundamental clinician as teacher.

If we be asked why we concede that private

practise has not militated against the develop-

ment of the highest type of clinical teacher in

'Germany and has so markedly militated

against it in America as to call forth an edict

of interdiction, we can answer only that the

variance between German and American cul-

ture and traditions so profoundly infl.uence

thought and act as to render it impossible to

graft, unaltered, a system of thought from

one country to the other. It is likewise equally

impossible to argue that because certain con-

ditions are favorable from an educational

point of view in one country, they must of

necessity be favorable in the other. The Ger-

man is the type of patient plodding lover of

gemueilicKkeit, who, certainly up to recent

times, did not labor in medical fields under a

very heavy stress of commercial competition.

Tradition requires that he advance to scien-

tific preferment only through a dozentship,

and this in turn implies approved excellence

as teacher or producer. The American, on
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the other hand, is the mercurial, restive type,

who hasn't even a word in his vocabulary with

which to translate gemuetlichheit, and who
labors medically in a strenuously competitive

atmosphere. The essence of the matter

is simply this, that up to now the German
clinical professor has, 'as a rule, needed little

or no protection against himself, whereas the

American clinical professor has so frequently

demonstrated the need of such protection as

to call forth that forcible truth from Dr. E. P.

Lyon, who characterized clinical professorial

selfishness by the phrase " lying full length in

the trough as he eats." If a sufficiently large

number of American private practitioners had

demonstrated their capacity to combine teach-

ing and practise as the Germans combine them,

there would probably be no call for the full-

time clinical professor. They have failed to

demonstrate this, and they can not explain

that failure on the basis of German example.

Indeed, this failure on the part of the clin-

ical teachers to teach as intensively as do the

instructors in the fundamental branches is

alone responsible for the agitation for the full-

time clinical instructor. Whether they accept

it or not, the burden of proof lies upon those

who argue against a plan that attempts to do

for clinical teaching exactly what has been

recognized as essential in practically every

other branch of education. For many of us it

is difficult to see how the introduction of full-

time clinical instruction can possibly fail to

accomplish most of those things which we
hope to see result from it, for all of us who are

interested in seeing the reform meet with

warm, broad support, there is much chagrin

and disappointment in contemplating the half-

hearted support and whole-hearted opposition

accorded it. This chagrin and disappointment

may be considerably tempered, however, if we
bear in mind the truism spoken by President

Lowell in his address before the New England

Association of Colleges, last year. Said Mr.

Lowell

:

Education ia the last of all things to follow the

stream of human thought and progress. It is still

mainly in the deductive stage.

If Mr. Lowell be correct in his statement,

we may seek solace in the thought that we have

at least an explanation for the fact that so

many well-meaning clinical men experience

difficulty in accepting an inductive syllogism

the conclusion of which is " The teaching of

clinical subjects should be under the guidance

of exclusive clinical teachers."

Major G. Seelig
St. Louis Univeesitt School of Medicine

CHASLES E. BESSEY

The death of Professor Bessey removes a

conspicuous figure from among the group of

older American botanists. No botanist was

better known personally among his colleagues,

for he was eminently social, and enjoyed the

various scientific meetings that brought his

friends together. It is certain that no mem-
ber of the botanical fraternity will be more

missed at these meetings than Professor Bessey,

for he was always the center and life of any

group of which he happened to be a member.

The usual biographical data dealing with

birth, training and official positions may be

obtained from " American Men of Science,"

and need not be repeated here. The vsriter

wishes to speak of him as an old acquaintance,

and of his place in the history of American

botany.

Professor Bessey first became known to

botanists in general in connection with his

position in the Iowa Agricultural College at

Ames, and during his fourteen years (1870-84)

of service there, his reputation as a botanist

became established. In 1884 he began his long

period of service at the University of TSTebraska,

where for thirty-one years (1884—1915) he was

not only a commanding figure in his subject,

but also in the university and in the state.

In the history of American botany. Pro-

fessor Bessey stands for the introduction of

a new epoch. Before 1880 the study of botany

was practically bounded by the taxonomy of

the higher plants, with such gross morphology

as enabled the student to use a manual. In

any event, the collecting and naming of plants

was the chief botanical pursuit. Eor nearly

thirty years before 1880, morphology as we
understand it now had been developing in

Germany, under the original stimulus given
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by Hofmeister. The belated introduction of

American students to tbis new field of botany

was brought about by Professor Bessey, when
in 1881 bis " Botany " appeared. This volume

not only brought the atmosphere of Sach's

Lehrhuch to American colleges, but also com-

pelled the development of botanical labora-

tories. For the first time, all plant groups be-

came available, and cells and tissues became

materials for study. The original " Botany "

was the first of a long series of texts, and for

many years " Bessey's text-books " set the

standard for modern work. If Professor

Bessey had made no other contribution to

American botany than the publication of this

book at the psychological moment, he would

have made for himself an enduring place in

the history of American botany.

The qualities that led him to discover and

introduce to American colleges the new
botany, also suggest that he was a great

teacher. Perhaps no American botanist has

left his mark on so many students as did Pro-

fessor Bessey. He was certainly " apt to

teach," and this was shown not merely by his

neverfailing enthusiasm for his subject, but

also by his stimulating companionship with

his students. He lived in his subject and lived

with his students, and his " dingy and cramped

quarters," as they were called, seemed to culti-

vate the spirit of camaraderie in the whole de-

partment. The students of Professor Bessey

are scattered everjrwhere in responsible posi-

tions, and the writer has never met one of

them who has failed to pay the warmest tribute

of loyal affection to the man who taught him.

Professor Bessey was not merely a great

teacher, both through his text-books and in

contact with his students, but he was also a

public-spirited citizen. He felt that the whole

state of Nebraska was entitled to his services,

and he gave of his time freely to organizations

of all kinds that were seeking to develop the

various interests of the state. The plant life

of the state, the agricultural possibilities of the

state, the teaching of agriculture in the

schools, all engaged his attention.

Recognition of Professor Bessey by his col-

leagues throughout the country came as a

matter of course. He was not only a member

of the various national organizations, but he

was elected to almost every office to which an

American botanist can aspire, culminating in

the presidency of the American Association for

the Advancement of Science. One of the

characteristics of Professor Bessey most fre-

quently remarked among his colleagues was his

refusal to speak unkindly of any one. No one

ever heard from him the sharp and occa-

sionally envious criticism that too often mars
the fine qualities of scientific men. Even in

his work as a reviewer, where criticism is in-

vited, he always searched for the pleasant

things to say, and left the unpleasant things

unsaid. Those of us who knew him best real-

ize that he did not even think of the un-

pleasant things, but that his kindly nature was
always seeing the good in every botanist.

Professor Bessey was a voluminous writer,

as a man full of ideas, energy and of the teach-

ing spirit is apt to be, so that it would be

impossible to cite his bibliography here ; it will

doubtless appear in fitting form in some more
appropriate connection. The present purpose

is simply to express an appreciation of a great

teacher of botany by a colleague who has known
him intimately throughout almost his entire

public career. John M. Coulter

FBANK OLIN MASVIN
Professor Frank OLm Marvin, dean of the

school of engineering of the University of

Kansas, died in San Diego, Calif., on February

6, 19155. Dean Marvin was born in Alfred

Center, N. T., in 1852. He was the son of

Dr. James Marvin, for many years professor

of mathematics in Alleghany College, and

later chancellor of the University of Kansas.

Graduating in 18Y1 at Alleghany College,

Professor Marvin devoted several years to

practical engineering work, and was in 1875

appointed instructor in mathematics and phys-

ics at the University of Kansas. In 1883 he

was appointed professor of civil engineering,

and when, in 1891. the university was reor-

ganized and a school of engineering was estab-

lished he was elected to the position of dean.

He was untiring in his labors for the upbuild-

ing of this most important school, from this



April 23, 1915] SCIENCE 601

time until 1912, when impaired health com-

pelled him to retire from active work, although

he was retained on the faculty as advisory dean.

Last year he was granted a retiring allowance

by the Carnegie Foundation.

It may be truthfully said that Dean Marvin

devoted his life to the cause of engineering

education. He worked and wrote for its ad-

vancement. In 1901 he was elected president

of the Society for the Promotion of Engineer-

ing Education. He was one of the charter

members, and the first president of the Kansas

chapter of the Society of the Sigma Xi, one

of the earliest chapters of this organization

established. He was honored with the presi-

dency of the national organization, and did

much to shape the policy and raise the stand-

ard of this society.

As an active member of the American Asso-

ciation for the Advancement of Science (vice-

president in 1896); of the American Society

of Civil Engineers; of the Society on Testing

Materials; Kansas Academy of Science; and

as advisory member of the Kansas State

Board of Health, he took an active part in

the work for the encouragement of research

and the advancement of scientific knowledge.

His colleagues in the university and the

thousands of students who have been under

his instruction, feel that a friend has gone.

In the words of one of Dean Marvin's former

students

:

He was further qualified for his work by hia cul-

ture and refinement. No man was better fitted

than Frank Marvin to plant in his boys the desire

for the fine things of life. He was a reader, a

student, an artist. Through all the busy years

of striving and building, of creating great proper-

ties, or of humble service in some of the quieter

places in life, Frank Marvin's boys look back to

the school days of long ago and recall the quiet

cultured gentleman who gave them so many ideals

and who in his own life so lived these ideals.

The University of Kansas has honored the

name of the first dean of its engineering school

by naming the new engineering building

"Marvin Hall," and the former students and

friends are about to place in the building a

bronze bust to commemorate his name.

liAWKENCE, ' Kans. E. H. S. Bailet

THE CHEMICAL INDUSTMY IN GREAT
BRITAIN

The position and prospects of the British

dye industry were discussed by Dr. W. H.

Perkin, Waynflete professor of chemistry, Ox-

ford, in his presidential address delivered on.

March 25 at the annual general meeting of the

Chemical Society, London. Dr. Perkin is the

son of the late Sir William Perkin, F.E.S.,

the discoverer of aniline dyes. " The Position

of the Organic Chemical Industry " was the

title of the lecture, and Dr. Perkin according

to an abstract in the London Times at the

outset expressed his conviction that the causes

of the decadence of the industry in this country

were still imperfectly understood. One of the

main reasons for our present position was that

we, as a nation, and our manufacturers in par-

ticular, had failed to understand the extreme

complexity of the scientific basis of organic

chemical industry. The decadence of the coal-

tar industry and its gradual transference to

Germany began during the period from 1870

to 18Y5. It was in 1874 that the works of

Perkin and Sons at Greenford Green were

sold to the firm of Brooke, Simpson and Spiller,

and these works were then much in advance of

anything that existed in Germany. One rea-

son for the sale, Dr. Perkin said, was his

father's natural dislike to an industrial career,

and his desire to devote himself entirely to

pure chemistry.

There was, however, a much more weighty

consideration. It was recognized that the

works could not be carried on successfully in

competition with the rising industry in Ger-

many unless a number of first-rate chemists

could be obtained and employed in developing

the existing processes, and more particularly

in the all-important work of making new dis-

coveries. Inquiries were made at many of the

British universities in the hope of discovering

young men trained in the methods of organic

chemistry, but in vain.

The value of the coloring matter consumed

in the United Kingdom was £2,000,000 per

annum, and these dyes were essential to textile

industries representing at least £200,000,000 a

year and employing IJ millions of workers, and
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to many other industries such as the wall-

paper, printing and paint industries requiring

lakes and pigments.

In 1870, the time when this industry com-

menced to be transferred to Germany, organic

chemistry was not recognized by our older uni-

versities, and the newer universities, which

since then had done so much for the progress

of science, did not exist. Many of our univer-

sities and particularly those of Oxford and

Cambridge, and those in Scotland, contributed

practically nothing to the advancement of

organic chemistry in the latter part of last

century, and even now their output of research

was far less than it should be. In Germany,

as soon as the importance of the subject be-

came apparent, schools specially devoted to the

subject were founded by such teachers as

Liebig, Wohler, Kekule and Baeyer.

The president then dealt with the deficiency

of dyes in this country, and referred to the

schemes proposed by the government to ascer-

tain the best means of obtaining sufficient

supplies of chemical products. The grant of

£100,000 which the government proposed to

make to the company for research purposes

would be better employed in subsidizing the

research laboratories of those universities and

colleges which were willing to specialize in

organic chemistry, and to train a certain num-
ber of students with a view to their entering

the services of the company. The existing dye

works in this country compared very unfavor-

ably, he said, with those in Germany, where

experience had been in favor of building large

works and against spreading manufacturing

operations over small works situated in differ-

ent parts of the country. Moreover, in the

manufacture of any substance, by-products re-

sulted which must be either recovered or used

in the manufacture of other saleable products,

and in order that these by-products might be

used to the best advantage the dovetailing

operations should be carried out on the same

site, and thus save transporting the by-products

from one works to another—an operation that

must entail loss. The proposal of the govern-

ment, therefore, to take over the existing

works in this country appeared a doubtful

policy.

INTERSTATE CONFEBENCE ON CEBEAL
INVESTIGATIONS

The undersigned committee on arrange-

ments respectfully announce that on May 25-
,

28, 1915, an Interstate Conference on Investi-

gations of Cereals will be held in California.

This proposed conference is the outgrowth of

suggestion and expressed desires on the part of

many investigators for a number of years that

such a conference be held for the purpose of

conferring on the various phases of all cereal

research but particularly those more difficult

problems concerning which there is difl'erence

of opinion, different methods of work, different

points of attack and considerable variation in

results, in order that these differences may be

better understood by each other and that all

such investigations be more coordinate and

effective hereafter.

It seems that the fact that there are no other

meetings at that time to conflict with this one

and the fact that it is near harvest time in that

region would be much in favor of having the

conference at the time stated. It is realized

that the time may be inopportune for some
and that many in the eastern part of the

United States will not be able to attend. It

is hoped, however, that even of those in the east

there may be certain ones who would in any

case visit California about that time and who
would avail themselves of the opportunity to

take part in the conference. It is hoped and

expected that there will be a good attendance

from the territory west of the Mississippi

Eiver. A number have already signified their

intention of being present and several have

submitted titles of papers.

The arrangements are: To meet at Merced

Tuesday, May 25, for a field inspection of

the San Joaquin Valley cereals, go to Berkeley

the evening of the same day and begin the

conference proper the morning of the 26th at

the University of California ; continue the pro-

gram the next day at the State Experiment

Farm at Davis and finish the day with an
inspection of the farm; then go to Chico in

the evening or the next morning and visit the

Plant Introduction Garden of the United

States Department of Agriculture on the 28th.

During the same day those who wish wiU go
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by automobile to Biggs to inspect tbe Eice

Experiment Farm at that place. That day-

will end the conference, after wbich tbe indi-

vidual delegates will spend such other time

and go to such other points within the state

as they desire.

The following are proposed as general sub-

jects for discussion, under each of which such

subtopics may be discussed by different mem-
bers as their inclination may dictate:

1. Problems of Pacific coast wheat pro-

duction.

2. Improvement of barley for the Pacific

coast.

3. Problems in cereal smuts.

4. Grading, milling, malting and baking.

5. Weed control in cereal production.

6. Tillage and crop rotation.

7. Insect enemies of cereals.

A program in detail will be issued later. It

is expected that the discussions will cover a

broad field. Millers, malsters and other dealers

in grain, as well as agronomists, pathologists,

chemists and entomologists are expected to

attend. Among the foreign investigators ex-

pected to be present is Dr. F. Kjzflpin Eavn,

professor of plant pathology at the Royal

Landboh^jskolens, Copenhagen, Denmark. It

is requested that each one expecting to attend

make the fact known at once to some member
of the committee. Titles of papers should be

sent to M. A. Carleton, Department of Agri-

culture, Washington, D. C, and any other

communications of inquiry concerning arrange-

ments for meetings and other local information

to Dr. J. W. Gilmore, University of California,

Berkeley, Cal.

J. W. Gilmore,

M. A. Cableton,

F. S. Harris,

Ealph E. Smith,

F. D. Heald,

L. A. LeClero,

F. M. Webster,

CommiUee

TEE BARFSWELL LABOSATOBY

The Harpswell Laboratory, which has been

maintained for several years at South Harps-

well, Maine, as an institution of research, has

been incorporated under the laws of Maine and

has been placed in charge of a board of ten

trustees. According to its charter, it is to be

devoted to scientific study and investigation,

while its constitution provides that institu-

tions contributing funds to a specified amount

will be entitled to appoint a trustee to repre-

sent its interests in the laboratory, the re-

maining trustees being elected annually by the

corporation. The membership of the corpora-

tion includes those who have conducted in-

vestigations there and who have paid annual

dues of one dollar for the current year.

Since its establishment, the laboratory has

aiiorded facilities to 79 different individuals

who have carried on investigations there.

These have represented 43 institutions of

learning. There have been published as based

wholly or in part on investigations in this

laboratory about sixty papers, making a total

of about two thousand pages, illustrated by

many figures and plates.

During the last season fourteen persons

carried on research at the laboratory, these

coming from Tufts College, Wellesley College,

Wistar Institute, Johns Hopkins University,

Northwestern University, Washington Univer-

sity and the University of Illinois. Their in-

vestigations covered: The exact homologies of

the somites in the lower vertebrates, origin

of taste-buds in Elasmobranehs, the nerves of

the electric organs in skates, the morphology

of the lungs and airsacs in birds, structure

and functions of the ampullae of Lorenzini,

the development of the Piperacese, structure

and development of the epiphysial organs of

the dogfish, early development of Glava,

development of liver and pancreas of Acanthias,

the morphology of the hypophysis of Elasmo-

branehs and the skull of the dogfish.

The most important addition to the equip-

ment for the year was a motor boat, 26 feet

long with a two-cylinder, ten horse-power

engine which puts all parts of Casco Bay

within easy reach. The boat which had

served for ten years was too small and had

developed some of the infirmities of age. The

library has been increased by several gifts and

now contains over a thousand volumes and
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pamphlets devoted to biology. It has several

complete series of journals and some others

of which only a few volumes are lacking.

The most imperative need of the laboratory

is a new building capable of accommodating
twenty investigators at one time, with a prac-

tically fireproof part for the library and valu-

able apparatus. Another necessity is a larger

income. At present the laboratory is supported

by subventions from several institutions. For
several years the work has been carried on at

an expenditure of less than $500 in any one
year. Out of this small sum a collector has

been employed, the absolutely essential sup-

plies have been bought and some additions

have been made each year to the permanent
equipment.

During the coming season the laboratory

win be open from about June 20 to Septem-

ber 10. It offers especial facilities for the

embryology of the fishes and for experimental

work on that most favorable material, the eggs

of Cerehratulus and of Echinarachnius. The

more northern fauna marks the laboratory off

from similar institutions farther south, while

the location assures one of a cool summer.

No instruction is given, but the facilities are

offered free to those competent to carry on

investigations. All communications as to

places in the laboratory as well as to

accommodations in the town should be ad-

dressed to either Professor H. V. Neal, Tufts

College, Mass., or to J. S. Kingsley, Urbana,

Illinois.

SCIENTIFIC NOTES AND NEWS
Dr. J. George Adami, professor of pathology

in McGill University, Montreal, has left for

England to take up work as a member of the

British War Oifice, having charge of the prep-

ai-ation of a medical history of the war.

Dr. S. Alfred Mitchell, formerly assistant

professor of astronomy at Columbia University,

and now director of the Leander McCormick

Observatory at the University of Virginia, has

been appointed Ernest Kempton Adams Ee-

search Fellow by the trustees of Columbia

University.

Owing to the illness of Dr. Theobald Smith,

the dinner which was to be given in his honor

at the Harvard Club, Boston, on April 17, has

been postponed until June.

The Medical Club of Philadelphia announces
a reception to be given at the BeUevue-

Stratford, on April 23, in honor of Edgar Fahs
Smith, LL.D., provost of the University of

Pennsylvania; Alba B. Johnson, Esq., for the

president of Jefferson Medical College; David
Milne, Esq., president of the Medico-Chirur-

gical College of Philadelphia, and Eussel H.
Conwell, D. D., president of Temple University.

Dr. Edmund B. Wilson, Da Costa professor

of zoology at Columbia University, has been

appointed by the trustees to be speaker at the

opening exercises of the university, on Sep-

tember 22.

The van't Hoff fund committee of the Acad-
emy of Sciences of Amsterdam has awarded

$120 to Dr. E. D. Tsakalotos, of Athens, in aid

of his researches on the thermal properties,

the viscosity and the magnetic susceptibility of

binary mixtures, capable of yielding endo-

thermic compounds.

The Academy of Sciences at Vienna has

allowed $200 to Professor H. Dexler, of Prague,

to aid in continuing his studies on stimulation,

of the brain cortex in the horse, and $150 to

Dr. E. Pernkopf, of Vienna, to aid in his study

of the development of the intestines and

omentum.

Dr. George Sarton, editor of Isis, who was

compelled to leave Belgium with his family

on account of the war, has accepted a lecture-

ship at George Washington University. Dr.

Sarton will lecture on the history of science.

At the close of the war, it is his intention to

return to Belgium and resume the publication

of Isis.

The Longstaff medal for 1915, of the Chem-

ical Society, London, has been presented to

Dr. M. O. Forster, F.E.S.

The Samuel D. Gross prize of the Philadel-

phia Academy of Medicine for the year 1915

has been awarded to Dr. John Lawrence Yates,

of Milwaukee, for his essay entitled, " Surgery

in the Treatment of Hodgkin's Disease." The

amount of this prize is $1,500.
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Professor W. Winternitz, of Vienna, known

as the founder of scientific hydiotliepapy, cele-

brated his eightieth birthday on March 1.

Professor Lillien J. Martin, of Stanford!

University, has undertaken the chairmanship

of the committee of the American Psycho-

logical Association appointed to arrange for

and conduct the program of psychology to be

held at San Francisco during the first week

of August. The conunittee otherwise remain^

as previously announced, the additional mem-
bers being Professors G. M. Stratton and

Warner Brown, of the University of California.

Dr. W. H. Manwaring, of Stanford Univer-

sity, has been appointed chairman of the patho-

logical section of the National Association for

the Study and Prevention of Tuberculosis,

that will meet in Seattle, Wash., from June 14

to 16.

Ts accordance with a provision in the an-

nual Naval Appropriation bill. President

Wilson has appointed an advisory committee

on aeronautics. The purpose of the committee

is to map out plans for stimulating aviation in

the army and navy, and to adopt the best

measures for overcoming the relative weak-

ness of the United States military services in

this field. The committee is composed of

Brigadier-General George P. Scriven, chief

signal officer, U. S. A.; Lieutenant-Colonel

Samuel Eeber, aviation section of the Army
Signal Corps; Captain Mark L. Bristol,

U. S. N., in charge of the Naval Aeronautic

Service; Naval Constructor Holden C. Eich-

ardson, U. S. N.; Dr. Charles D. Walcott,

secretary of the Smithsonian Institution;

Charles F. Marvin, chief of the Weather Bu-

reau; Dr. S. W. Stratton, chief of the Bureau

of Standards; Byron R. Newton, assistant

secretary of the Treasury; Professor W. F.

Durand, of Stanford University; Professor

Michael I. Pupin, of Columbia University;

Professor John F. Hayford, of the College of

Engineering, Northwestern University, and

Professor Joseph S. Ames, of the Johns Hop-

kins University.

Professor G. D. Harris, of Cornell Uni-

versity, will repeat this summer the tour which

he took last sunxmer. The trip will be made

in the motor-boat Ecphora and will cover ap-

proximately the same territory as last year.

The party wiU leave Ithaca early in June and

will consist of Professor Harris and the six or

seven graduate students who intend to make
geology their life work. The route chosen

takes an inland course down the Atlantic coast,

planned in such a way that the geologists can

study the different rock systems of the geologic

column. From Cayuga Lake the party will

enter the Erie Canal via the Montezuma Canal,

proceed to Albany and thence down the Hud-
son to New York, cross New Jersey by the

New Brunswick Canal and reach Chesapeake

Bay through the Delaware River and the Dela-

ware-Chesapeake Canal. The last part of the

journey will be a tour through the canals of

the Dismal Swamp, and the trip will end in

the vicinity of Wilmington, North Carolina.

Dr. Allen W. Freeman, Richmond, Va., has

resigned as assistant state health commis-

sioner to become epidemiologist for the U. S.

Public Health Service at Washington.

Stuart P. Miller, graduate assistant in the

chemical department of the Massachusetts

Agricultural College, has accepted an ap-

pointment with Parke, Davis and Company,

of Detroit, Michigan.

A general meeting of the New York Acad-

emy of Sciences and its affiliated societies is

announced for Monday, April 26, 1915, at the

American Museum of Natural History. There

will be a social hour, with refreshments, be-

ginning at 9 :30 p.m., preceded, at 8 :15 p.m.,

by a lecture under the auspices of the Section

of Astronomy, Physics and Chemistry, en-

titled "The Volcano Kilauea in Action," il-

lustrated with lantern slides, by Dr. Arthur L.

Day, director, Geophysical Laboratory, Car-

negie Institution, Washington, D. C.

Dr. Victor C. Vaughan, professor of hy-

giene and preventive medicine in the Univer-

sity of Michigan, Aan Arbor, delivered an ad-

dress at a special meeting of the College of

Physicians of Philadelphia, on April 12, on

phases of modern military hygiene and camp

sanitation, particularly in reference to war

mortality.



606 SCIENCE [N. S. Vol. XLI. No. 1060

Professor Douglas W. Johnson, of Co-

lumbia University, delivered an illustrated lec-

ture on " Surface Features of Europe as a

Factor in tlie War," at Johns Hopkins Uni-

versity on April 8. On the preceding evening

he addressed the Harrisburg Natural History

Society on " The Origin of Scenery in the

Grand Canyon District."

On April 16 Mr. E. J. Hammond, chemist of

the U. S. Bureau of Mines, lectured at the

University of Illinois on " The Eadium In-

dustry in America."

Dr. a. J. Carlson, of the University of Chi-

cago, spoke before six hundred students in

physiology at the Ohio State University on

April 9. He chose as his topic " Some Recent

Contributions to the Physiology of the Stom-

ach." Dr. Carlson summarized his investiga-

tions, giving especial attention to the cause of

hunger pangs. This was the final lecture in

the annual series ofEeredi by the department

of physiology to its students. Professor Carl-

son will address a joint meeting of the Alpha

Omega Alpha Chapter, of the Western Re-

serve Medical School and the Section of

Experimental Medicine of the Cleveland Acad-

emy of Medicine on May 14 at the Medical

Library on " Some Recent Contributions to

the Physiology of the Stomach."

A STATED meeting of the Geographic Society

of Chicago was held on April 9, when a lecture

was given by Mr. Charles W. Furlong, of Bos-

ton, Massachusetts, the title being " Chile and

the Fuegian Archipelago."

Professor Arthur E. Haynes, who for

eighteen years held the chair of mathematics

at the University of Minnesota until his re-

tirement in 1911, died on March 12, at the age

of sixty-six years.

Dr. Ernest P. Magruder, of Washington,

D. C, one of the physicians at the head of the

American Red Cross unit in Serbia, has fallen

a victim to typhus fever. For the last five

years before going to Serbia Dr. Magruder had

been professor of clinical surgery in George-

town University.

The death is announced from Berlin of

Professor Friedrich Loeffler, the distinguished

pathologist, who in 1884 discovered the diph-

theria bacillus. Dr. Loeffler was born on June
24, 1852.

Dr. Arthur Sheriden Lea, formerly uni-

versity lecturer at Cambridge, known for his

researches in physiological chemistry, died on

March 23, at the age of sixty-one years.

Professor Georg Jochmann, of Berlin, has

died from typhus fever, contracted in one of

the camps for Russian prisoners.

Dr. August Volkenhauer, docent for geol-

ogy in Gottingen, has been killed in the war.

The Journal of the American Medical As-

sociation records deaths among foreign stu-

dents of the medical sciences as follows: A.

Birnbacher, professor of ophthalmology at the

University of Graz, aged 66, an authority on

glaucoma in particular, but best known, per-

haps, by his operation for ptosis and for cata-

ract and his method of illumination of the

eye; J. D. Pinero, professor of anatomy at the

L^^niversity of Buenos Aires and chief of the

sanitary inspection service of the port and of

the vaccine service, member of the national

board of health and physician in chief at the

hospital for men; J. G. Rueda, president of

the board of health for the province of Cor-

doba, Argentina, governor, and member of the

national senate, aged 53; G. Resinelli, pro-

fessor of obstetrics at the University of Flor-

ence, aged 50; H. Apolant, a coworker with

Ehrlich at Frankfurt, aged 48 ; Ereisarzt Fil-

gentrager, of typhus contracted at the Lan-

gensalza camp of prisoners; Otto Markus, as-

sistant at the Wiirzburg medical clinic, killed

by a shell during the Argonne fighting. He
leaves unfinished an important work on the

histology of the ganglion cells of the nervous

system.

The next annual meeting of the American

Psychological Association is set for December

28, 29, 30, at Chicago, El.

Governor Whitman has signed the Walters

biU, which appropriates $50,000 for the eradi-

cation of the foot and mouth disease.

Governor Fielder has signed the biU giv-

ing to the State Board of Health the power

to grant to regularly incorporated colleges.
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universities and philanthropic institutions in

New Jersey permission to make experiments

on animals under certain restrictions. The

Eockefeller Foundation for Medical Eesearch

will now begin work on the construction of a

laboratory near Princeton for the study of

animal diseases. The ground, buildings and

equipment of the new laboratory will cost, it

is estimated, $1,000,000. As has already been

announced. Dr. Theobald Smith, professor of

comparative pathology at Harvard, will direct

the institution.

We learn from the Journal of the American

Medical Association that the Langenbeck-

Virchow building, the new home for the med-

ical and surgical societies of Berlin, is on the

point of completion. The library is already

being moved into the new quarters. By com-

bining several scattered medical libraries, it

starts with 113,000 volumes.

According to a cablegram from Nish, dated

April 11, the British and French governments

are sending large numbers of military sur-

geons into Serbia to fight the epidemic of

typhus. Thirty English surgeons have al-

ready arrived. Fifty French physicians ar-

rived on April 10 and fifty more are expected

shortly, as well as a party sent out by the

Eockefeller Foundation and the American

Eed Cross.

The Journal of Criminal Law and Crimin-

ology is entering upon the publication of a

series of monograph supplements which will

be knovsTQ as Criminal Science Monographs.

The first monograph is now in the press. It

vsdll appear early next fall under the title

"Pathological Swindling and Lying." Dr.

William Healy, of Chicago, is the author.

The volume will approximate two hundred

pages. Each number in this series will be

bound in cloth, and will come from the press

of Little, Brown and Co., Boston, Massachu-

setts. Persons who have manuscripts in hand

or in preparation, which they wish to have

considered for publication in this series should

communicate with Professor Eobert H. Gault,

Northwestern University, Evanston, Illinois.

The Prussian department of education has

petitioned the legislature for a continuance of

the appropriation of 25,000 marks, which for

six years has been granted for cancer research,

on condition that private subscriptions would

double the amount. This has always been

done, and the private subscriptions are already

assured for 1915. The appropriation is de-

voted mainly to the cancer research work being

done under Professor Ehrlich's supervision.

An institution for ethnological research has

been founded in Leipzig. The new institution

forms part of the King Friedrich August

Foundation for Scientific Eesearch. It is

aifiliated with the Ethnographic Museum of

Leipzig, and is furthermore in close connection

with the Ethnological Seminar at the .univer-

sity. Dr. Karl Weule, director of the museum,

is also director of the research institution. It

may be expected that excellent results will be

obtained by this concentration of eifort, which

contrasts favorably with the dispersion of

energy as found in cities like Vienna and St.

Petersburg and in most cities of the United

States.

UNIVERSITY AND EDUCATIONAL NEWS
Harvard University receives $100,000 by the

will of James J. Myers, of Cambridge.

Gifts amounting to $72,908, to be devoted to

cancer research at the Harvard Medical

School, are announced. The sum of $50,000

was provided by the will of Philip C. Lock-

wood.

By the win of Mrs. Laura L. Ogden Whal-

ing, of Cincinnati, Miami University receives

$250,000 for a dormitory with $10,000 for its

support. $10,000 is bequeathed to the alumni

loan fund. The residue of the estate is to be

divided between Miami University and the

Cincinnati Museum Association, and it is

said that each institution may receive $200,-

000.

The Addison Brown collection of plants

offered to Amherst College by Mrs. Brown in

memory of her husband, at one time a member

of the class of 1852, has now come into pos-

session of the college. Containing many thou-

sands of specimens collected in the United

States, Mexico, Porto Eico, the Hawaiian Is-

lands and elsewhere, it is by far the largest ac-

cession ever received by the department.
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Plans have been drawn for the construction

of four greenhouses, a heating plant, wells and

windmills, and an underground piping system

for irrigation purposes, on the new botanical

garden for the department of botany of the

University of Michigan. The old botanical

garden east of the city with the 10,000 trees

and shrubs which have been planted there, will

be made into a tree and shrub park in about

a year.

Dr. Henry C. Oowles, Dr. G. J. Chamber-

lain and Dr. O. W. Caldwell have been pro-

moted to fuU professorships of botany at the

University of Chicago.

Dr. Julius Stieglitz, professor of chemistry

and director of analytical chemistry in the

University of Chicago, has accepted an invi-

tation to give courses in chemistry at the Uni-

versity of California during the summer term

that begins June 21 and closes on August 1.

Professor Daniel Starch, of the University

of Wisconsin, will give courses in educational

psychology and educational measurements at

the University of Washington, Seattle, dur-

ing the coming summer session.

At the University of Birmingham Dr.

Douglas Stanley has been appointed to the

chair of therapeutics, and Dr. L. G. Parsons

to a newly created lectureship in infant hy-

giene and diseases peculiar to children.

DISCUSSION AND COBBESPONDENCJE

THE fundamental EQUATION OF DYNAMICS

The difference of opinion between Professor

Huntington and myseK is probably less than

might be inferred from his recent communica-

tion.^ I do not object to the use of the equa-

tion F/F'= a/a', which indeed is a useful one.

But it seems to me misleading to call this the

fundamental equation of dynamics, because

there is something equally fundamental that

is quite independent of this equation—the

fact that the mass of a body is one of the

factors determining what acceleration it has

under the action of a given force. The same
fact is expressed by Professor Huntington in

the words^ " diilerent bodies require different

1 Science, February 5, 1915.

2 These words seem to be a very definite corrobo-

amounts of force to give them any specified

acceleration," which he refers to as " this cen-

tral fact of dynamics." My view is that this

" central fact " should receive explicit and
quantitative^ statement in whatever equation

or equations may be adopted for expressing the

fundamental law of acceleration. The prin-

ciple which such equations must express may
be stated in different ways. In the review*

which called forth Professor Huntington's

comment I expressed the opinion that the

method most intelligible to the beginner is to

introduce at the outset the body-constant which

was called by Newton mass or quantity of

matter, and to make the fundamental principle

a statement of the way in which the accelera-

tion of a body depends quantitatively upon
both the applied force and the mass of the body.

The principle then takes the following form:

(a) A force acting upon a body otherwise

free would give it, at every instant, an accel-

eration proportional directly to the force and
inversely to the mass of the body.

The meaning is perhaps more clearly

brought out by writing a definite proportion:

(J}) Forces F, F', acting upon hodies whose

masses are m, m', cause accelerations a, a'

such that

a _ F^ m'

a'
~

F'
' In'

(1)

It is instructive to consider the following

partial statements of the general principle:

(c) If the same tody is acted upon at differ-

ent times hy forces F, F' and if a, a' are the

accelerations caused, then

(2)

ration of the statement (quoted with disapproval

by Professor Huntington) that "an equation

whieh results from comparing the effects of dif-

ferent forces upon the same tody can not be re-

garded as a complete expression of the funda-

mental law of motion; it ia equally important to

compare the effects of forces acting upon any dif-

ferent todies."

3 The mere qualitative statement above quoted

is no more satisfactory than the statement that

"different forces acting at different times upon

the same body cause different accelerations."

* Science, December i, 1914.
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(d) If bodies whose masses are m, m' are

acted upon, hy equal forces, causing accelera-

tions a, a', then

i = ^ . (3)
a m

(e) If hodies whose masses are m,, m' are

acted upon hy forces F, F' such that equal

accelerations are caused, then

(4)

Equations (2), (3) and (4) are all particular

cases of (1), but it requires two of them to

express the whole import of (1), and there is

no reason for regarding (2) as more funda-

mental or more important than (3) or (4).

Any single equation which may properly be

called the fundamental equation of dynamics

must be equivalent in import to equation (1).

This does not mean that it is never allow-

able or advantageous to use the less general

equations ; on the contrary, problems and illus-

trations falling under these special cases are

undoubtedly helpful to students. But the ob-

ject should be to lead up to an understanding

of the fully general principle expressed above

in paragraphs (a) and (&) and in equation (1).

When this principle is fully understood,

it is seen that equation (1) enables us to deter-

mine the acceleration of any body of known
mass due to the action of any known force as

soon as we know the acceleration of one body

of known mass due to the action of one known

force. For practical use it is advantageous to

express the general equation in a more concise

form. It is readily understood that (1) is

equivalent to the equation

a = k-, (5)
in

in which A; is a constant of which the value

depends upon the units chosen for expressing

acceleration, force and mass; and that the

still more concise form

F
a = - (6)m

results if units are so chosen that unit force

acting upon unit mass causes unit acceleration.

The foregoing is essentially the Newtonian

explanation of the second law of motion as

interpreted by Thomson and Tait and accepted

by other high authorities. In essential mean-

ing there is no difference between this and the

method advocated by Professor Huntington.

The word mass is, indeed, avoided in his state-

ment ; but in recognizing the importance of the

fact "that different bodies require different

amounts of force to give them any specified

acceleration " he recognizes the reality and

fundamental importance of the body-constant

which is usually designated as mass. By
whatever name this constant may be called, it

must play a part in the theory equivalent to

that taken by mass in the equations given

above. In Professor Huntington's presenta-

tion this part is taken by " standard weight,"

defined as the force required to give the body

the acceleration 32.1740 ft./sec.^ This does

not conflict with the theory outlined above; in

fact since the forces required to give different

bodies a specified acceleration are by equation

(4) proportional to their masses, standard

weight as above defined may serve as a valid

measure of mass. In explaining this method,

however, it is important to make perfectly

clear the fact that the quantity called standard

weight is in reality the measure of a body-

constant and is quite independent of gravity,

in spite of the fact that it is given a name

which is almost always associated with gravity.

If properly safeguarded in this respect. Pro-

fessor Huntington's method of developing

fundamental principles is, I believe, logically

defensible. Whether it meets the needs of

beginners as well as that based upon the New-

tonian treatment of mass may, however, be

questioned.

To start with the notion of mass defined

provisionally as " quantity of matter " has the

same kind of advantage as starting with the

" spring-balance " definition of force. Both

definitions have a sufficiently definite mean-

ing, gained from ordinary experience, to be of

service in a preliminary explanation of the

laws of motion. In comparing the masses of

bodies composed of one homogeneous substance

the significance of the words " quantity of

matter " is indeed readily recognized, and it is

distinctly helpful to generalize this notion even
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though we must also recognize that any gen-

eral method of comparing quantities of matter

must employ either the laws of dynamics or

some other physical law in which the same

body-constant is significant.

Reflection iipon what is really involved in

the Newtonian laws soon shows, indeed, that

the provisional definitions of force and mass

are quite inadequate as a basis for a strictly

logical explanation of the laws. It has long

been recognized by writers who have attempted

to formulate fundamental principles with full

logical rigor that the definitions of both force

and mass are implicitly involved in the laws of

motion themselves.^ An analysis of the strict

logical import of the Newtonian system would,

however, be quite unintelligible to beginners,

and a recognition of the soundness of such

an analysis is no reason for dispensing with

the aid of the more tangible notions of quantity

of matter" and push or pull.

While the method advocated by Professor

Huntington is in my opinion sound in its

essential features, the explanation of it in the

paper' to which he refers seems to encourage

the erroneous notion that the laws or facts of

terrestrial gravity form a part of the principles

of dynamics. Although the definition of

5 ProhaWy the most adequate formulation of

the Newtonian laws from the point of view of

strict logic is that given by W. H. Macaulay

(Bull. Am. Math. Sac, July, 1897). Mr. Macau-

lay's analysis makes it clear not only that the defi-

nitions of mass and force are implicitly contained

in the laws themselves, but that the law of accel-

eration and the law of action and reaction can not

be treated as independent, and further that the

question of a base for estimating acceleration is

of fundamental importance, since the laws, if true

for one rigid base, will not be true for another

which has any motion except a uniform transla-

tion with respect to the first.

6 Professor Huntington 's statement that the

mass concept is " a derived concept, both histor-

ically and practically" is hardly true in any sense

in which it is not also true of force. At all

events mass in the sense of quantity of matter has

been treated as fundamental by many high au-

thorities from Newton down. See the opening

paragraph of the "Principia.

"

7 Bull. S. F. E. E., June, 1913.

standard weight quoted above is of course quite

independent of gravity, in the paper it is given

the form of a gravity definition :
" The stand-

ard weight of a body is the force of gravity on

that body in the standard locality." The
reader is likely to miss the significance of the

qualifying statement made elsewhere in the

paper that the standard locality is any locality

where g has the value 32.1Y40 ft./sec.=—

a

statement which makes the reference to locality

and to the force of gravity wholly irrelevant

as regards the real meaning of the quantity

called standard weight.

It is to be feared, also, that the definition

of " force of gravity " given in the paper en-

courages vagueness rather than definiteness in

the force concept. The conception of force as

a push or pull, exemplified by the pull which

stretches a spring, is a very definite one. It

loses its definiteness, however, unless the fact

is kept in mind that there is always some hody

that does the pushing or pulling. When, there-

fore, it is said that a body is acted upon by a

certain force, it is always pertinent to ask hy

what hody this force is exerted. How is this

question to be answered in the case of the
" force of gravity " as defined in the paper ?

The definition is as follows:

By the '
' force of gi'avity " on a body, we mean

simply the unseens force which gives the body,

when allowed to fall freely from rest, in vacuo, in

the given locality, the observed acceleration g. It

is equal and opposite to the force required to sup-

port the body in that locality.

The question hy what hody this force of

gravity is exerted is not answered in the

paper, and an attempt to supply the answer

leads to the conclusion that the definition is

inconsistent with the conception of force as

a push or pull exerted upon a hody hy another

hody. The " observed acceleration g " has a

component that is not due to force at all, but

to the fact that our base for estimating accel-

eration is the rotating earth. The body is not

acted upon by a push or pull that is "equal

and opposite to the force required to support

the body " ; if it were, a supported body would

have no acceleration, while in fact it has an

sis the word "unseen" here intended to imply

tliat there are forces which are visible?
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acceleration even though at rest relatively to

the earth.

Professor Huntington objects to the defini-

tion " force of gravity= attraction of the

earth " on account of " complications con-

nected with the spheroidal shape of the earth,

the influence of the earth's rotation, etc."

From -what has been said above it is quite

evident, however, that if the complications^

connected with the earth's rotation are evaded

by his definition it is only by a sacrifice of

clearness in the force concept.

Clear thinking about the concept of force

would seem to be promoted by the more usual

method of distinguishing between true and

apparent force of gravity; the former being

the actual earth-pull on a body, the latter the

pull or push exerted by a body upon its sup-

port. Each of these is a true force (a pull or

push exerted by a specified body) ; to assume

them equal is a first approximation to the

truth. The reason they are not exactly equal

can be explained rigorously when the student

is in a position to understand the dynamics of

circular motion; before that stage is reached

it is sufficient to stop with the explanation

which neglects the effect of the earth's

rotation.

L. M. HosKiNS

THE NATURE OP THE ULTIMATE MAGNETIC

PARTICLE

For many years scientists have agreed in

ascribing the magnetic properties of bodies to

the action of exceedingly small elementary

magnets, but the nature of these ultimate

magnetic particles has been an open question.

The influence of temperature, chemical com-

position and other factors has received the

simplest explanation on the theory that mole-

cules, or possibly groups of molecules, are the

ultimate magnetic particles. On the other

hand the electron theory of magnetism, devel-

oped by Langevin, Curie, Weiss and others,

seems logically sound and is the only theory

9 The spheroidal shape of the earth introduces

no complieation whatever as regards the definition

"force of gravity= attraction of the earth." It

is not necessary to be able to compute the attrac-

tion in order to understand the definition.

which has successfully accounted for dia-

magnetism.

The recently developed method of determin-

ing the positions of atoms within a crystal by
X-ray photography and the ferromagnetic

properties of magnetite, hematite and pyrrho-

tite crystals suggested a direct experimental

method of eliminating one or the other of

these two theories. By comparing photo-

graphs taken through these crystals while

magnetized and unmagnetized it can be deter-

mined with certainty whether or "not the atoms
have moved from their positions of equilibrium

during the process of magnetization. We have

obtained experimental results with magnetite

and hematite which indicate that the atoms do

not leave their positions of equilibrium during

magnetization. These results are consistent

with the electron theory of magnetism and
prove conclusively that magnetism is not a

molecular phenomenon, -g-^ rj, Compton,

E. A. Trousdale
Eeed College

the new glacier park

To the Editor of Science : Eeferring to the

pleasing intelligence communicated by Dr.

John M. Clarke, in Science for March 12,

relative to the new glacier park near Syracuse,

a further note on the history of its investiga-

tion may well be added. It would seem that

the earliest clear interpretation of the glacial

stream channels about Jamesville came from

a master of physiographic study who has

strewn many seed thoughts by the way during

the past forty years—Mr. G. K. Gilbert. The
record is in " Old Tracks of Erian Drainage in

Western New York," an abstract published in

the Bulletin of the Geological Society of Amer-

ica, Vol. 8, 1897, pp. 285-286. Dr. Quereau's

paper, which appeared in the Bulletin of the

following year, cites Mr. Gilbert's interpreta-

tion by way of acknowledgment, and both

papers have been followed by the full exposi-

tions of Professor Fairchild in the publica-

tions of the Geological Survey of New York.

Albert Perry Brigham
Colgate TJniveesitt
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SCIENTIFIC BOOKS

A Monograph of the Molluscan Fauna of the

Orthaulax Pugnax Zone of the Oligocene of

Tampa, Florida. By William Healey Dall,

U. S. Nat. Mus., Bull. No. 90. Pp. sv, 173;

PI. 1-26. Jan. 21, 1915.

Collectors of curios and fossils alike have

long known of tlie beautifully preserved speci-

mens in the Tampa "silex beds" of Florida.

But their chief interest, as the author of this

monograph aptly remarks, " is not limited to

their esthetic beauty, nor their position as

characteristic of one horizon in the series il-

lustrating the evolution of life on the globe,

but is of extreme importance as furnishing a

key to the little-understood succession of the

Tertiary beds which fringe the islands of the

West Indies and the encircling continental

shores of Mexico, Central America and north-

ern South America. The Tertiary column of

the coastal plain of the Gulf states being

fairly well elucidated, the relative position of

the deposits to the south can be determined

if any one of them can be satisfactorily con-

nected with a given horizon in the North

American series. Such a connection is af-

forded by the fauna of the silex beds of

Tampa."

This problem confronting the paleontolo-

gists of the New World is strictly analogous

to that presented Mesozoic and Cenozoic

workers in the Old, viz., correlating northern

temperate faunas with widely differing ones

of a more southern, tropical character. There,

much progress is being made of late in the

older Tertiaries by the use of organisms other

than molluscan, especially Foraminifera, and

a similar tendency will doubtless soon be

shown in this country. Yet there, such forms

as Velates Schmiedelianus have served well

as indices of horizons in both the southern and

northern provinces of Europe, and such char-

acteristic types aa Orthaulax pugnax are

equally serviceable here, from the Panama

Canal to Georgia. Incidentally we may note

the author's attempt to designate other hori-

zons by characteristic species, as, for example,

in the upper Oligocene

:

Zone of—
Scapharca dodona

Cardium oestum

Orbitolites floridanus

OrthaMlaa pugnax

Former designation-

Alum Bluff beds

Chipola marl

Tampa limestone

Ortliaulaa bed

It is certain that only by the study of such

faunal zones we may ever hope to be able to

correlate the widely scattered Tertiary deposits

of the West Indies and Central America.

As regards the relations of the fauna of the

Orthaulax pugnax zone Dall says:

Pour species go back as far as the Claiborne

sands, six are found in the Jackson Eocene,

and seven in the Vicksburg. Eight come up

from the Lepidocyclina zone, four have been

recognized in the scanty fauna known from

the Nummulitic zone, and one or two from

the very imperfectly explored Chattahoochee

fauna. Eight are known from the Tertiary

of Santo Domingo, several of which are very

characteristic of the zone. The two character-

istic species of Orthaulax occur in the lower

Oligocene of the Panama Canal Zone, and at

least one of them has been obtained in Santo

Domingo, Antigua, and Anguilla.

" Above the Orthaulax zone we find 51 of its

species surviving in the Cardium cesium zone,

but only 14 reach the zone of Scapharca

dodona.

" Fifteen occur in extra-Floridian Miocene

beds, but only three in the Floridian Miocene;

11 are found in the Pliocene of south Florida,

and five in the Florida Pleistocene, while 23

survive in the recent fauna." Of the 312 mol-

luscan species known from the Orthaulax pug-

nax zone, 90 are described in this monograph

as new, while about 120 are refigured from the

author's well-known Wagner Institute papers.

More than half the remaining species described

by various authors are discussed and re-figured.

Of special interest in this generally marine

assemblage of species is the presence of 27

land and fresh-water forms, consisting, among

others, of Helix-lihe, Bulimoid, Pupoid and

Planorhis types. One new genus is described,

viz., Microcerion " about midway between

Cerion proper and the small Pupidse."

No sympathetic regard for generic names
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that have been in use for many decades has

prevented the author from relegating them to

oblivion if some other name seem to him to be

the correct one in accordance with the strict

rules of biologic nomenclature. For examples,

note the following:

Strophia changed to Cerion, Yermetus to

Vermicularis, Utriculus to Retusa, Pleuro-

toma to Turris, Fulgur to Busycon, Eulima to

Meldnella, Astralium to Astraea, Crassaiella

to CrassatellUes, Gylindrella to Urocoptis, Tor-

natina to Acteocina, Bulla to Bullaria, Tur-

hinella to Xancus, Tritonidea to Gantharus,

Sigaretus to Sinum, Pectunculus to Olycyme-

ris, Lucina to Phacoides.

Since the above changes are for the most

part mere substitutions of a less well-known

name for one in more general use, there can be

no doubt that it becomes the most of us with

less special training in moUuscan nomencla-

ture to follow Dr. Dall's lead in our future

publications. However, in some instances the

changes suggested are based on Bolten's pub-

lication, referred to as "Mus. Boltenianum,

1Y98," antedating Lamarck in " Prodrome " by

one year; yet of that rare edition we have

understood Dr. Dall to say that there are but

four copies in existence, though recently Schor-

born's republication (75 copies) renders the

work more accessible to workers, at least in the

vicinities of large libraries. To what extent

the old masters were excusable for not possess-

ing one out of perhaps a haK dozen copies of

a private work seems to us certainly a legiti-

mate query. Nor does the number Y5 strike

us as rashly great in this early twentieth-cen-

tury literature. The only change we sincerely

regret is Pectunculus to Glycymeris, both

names having become well established in the

literature for very different types from those

now proposed. However imperative the inex-

orable laws of biologic nomenclature may be

as regards this matter, Blainville's use in

"Man. Malac, Vol. I., p. 540, 1825, of the ad-

jective Phacoides can not be regarded as fur-

nishing a sound basis for " Genus Phacoides

Blainville." However, so far as the under-

signed is concerned, such matters are very

secondary in importance to the many state-

ments and suggestions regarding matters of

correlation and evolution. Note the artifi-

ciality of certain generic terms as brought out

in Dall's discussion of the species Vellorita

floridana. He says :
" this fossil has the conch-

ological features of the recent species, the

V. cyprinoides of Asia, but the combination

is one which is probably due to dynamic

causes operating upon a species of Gyrena,

and which might occur sporadically anywhere

within the distribution of the genus Gyrena.

The Asiatic or African forms have probably

no more intimate connection with the Ameri-

can fossils than that thus indicated, and the

same is true of the fossil Batissa from the

Puget group and its South Sea analogues.

The 'genus' Hinnites is another form in

which it is unlikely that there is any genetic

connection between the species occurring in

different horizons except what is furnished

by the genus Pecien, from which Hinnites

species are probably mere sports."

Extremely valuable as a connecting link

between the Jackson and Vicksburg fore-

runners and the Recent Busycons is the new

species figured as B. stellatum, (PI. 10, Pigs.

Y, 9). Noteworthy from a lithologic stand-

point is the statement that silicification of

the calcareous matter of the fossils exposed

between tides is now going on. We heartily

agree with the author in his dislike of the

present usage of the term " formation." We
have never understood why the taxonomy of

geologic units should be other than that sug-

gested by the International Geol. Congress,

'89, i. e., Group, System, Series, Stage, with

corresponding time units. Era, Period, Epoch

and Age. Finally, as an interesting matter in

methods of illustration, we have a chance to

see in this monograph in juxtaposition some

excellent pen-and-ink drawings by McConnell

and the results of modern photographic meth-

ods in use by the U. S. Geological Survey.

The latter are good, though sometimes show-

ing a lack on the part of the artist of the finer

essential features of the shell. This mono-

graph must be regarded as a distinct and valu-
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able eontributioii by America's foremost stu-

dent of Cenozoic invertebrate paleontology.

G. D. Harris

Paleontological Laboratory,

Cornell University

Texi-hooh of Physiological Chemistry. By
Olof Hammarsten. Translation by John

A. Handel. Seventh edition. Wiley and

Sons, New York.

Another edition of Hammarsten's " Text-

book of Physiological Chemistry " is novsr

available in English (translation by Mandel).

Outside of the material contained in the

first two chapters of the last edition which

now have been combined into one, the arrange-

ment of the older editions has been retained.

Chapter for chapter, almost every subject

treated occupies very nearly the same number

of pages as before. Nevertheless, this edition

is far from being a mere reprint. The newer

observations and references are usually to be

found—sometimes in place of older observa-

tions (and references), but more frequently

as additions. In the field of metabolism, a

field always somewhat scattered and sub-

merged in " Hanunarsten," the new edition

will prove disappointing to American stu-

dents just as the older editions have been.

Most of the facts are there, but it takes a

brave and diligent student to find them.

The index is very full, but its usefulness to

students is not so great as it might be be-

cause it still lacks expert systematization.

The first subject that the reviewer happened

to look up in the index was mucin; sixteen

references are given) the first is entirely mis-

leading and the most essential references are

tucked away in the middle of the long list.

Index and all, however, American biochem-

ists are always pleased to see one more edition

of the book which more than any other is

kept within reach for daily consultation.

Otto Folin

NOTES ON ENTOMOLOGY
Two recent parts of Das Tierreieh treating

of the hymenopterous superfamily Proctotry-

poidea'^ are almost monographic in character.

Both are by the Abbey J. J. Kieffer and
treat of almost 1,800 species in over 130

genera. An illustration is given of nearly

every genus, and there is an introductory por-

tion treating of the external morphology.

Many of the species are from our country.

India is sufficiently distant from both Eu-
rope and America and its fauna has been suffi-

ciently unknown to have been selected as the

probable place of origin of many types of

animals. Its insect fauna, however, is now
becoming better known through numerous

books ; three have come to hand recently. One
by T. B. Fletcher^ deals with the insects of

southern India. There is an introductory ac-

count of insects, and life histories of many
species representing most of the families. A
second large work is by E. P. Stebbing^ and

is devoted to accounts of the life history of

and the damage wrought by the forest beetles

of India. Unfortunately it contains the de-

scriptions of various new species. The third

work is purely economic and treats of the pests

of various crops.* It consists of 84 leaflets

with plates, mostly colored, of insect and

fungous enemies of field crops.

Several microlepidopterists had shown that

certain Tineid larvse are of different shape and

habit at different stages of development.

Tragiirdh^ has investigated these forms and

arranges them in two sections, the tissue eaters

that bite and eat the parenchyma of the leaf,

and the sap-feeders, that take only liquid,

The former method is the more primitive, the

iLief. 41, BethylidK, 595 pp., 205 figs.; Lief,

42, Serphidffi and Oalliceratidee, 254 pp., 103 figa.

1914.

2 '
' Some South Indian Insects, '

' Madras, 1914,

565 pp., 440 figs., 50 pis.

3 '
' Indian Forest Insects of Economic Impor-

tance—^Coleoptera, " London, 1914; 648 pp., many

pis. and text figures.

* '
' Crop Pest Handbook for Behar and Orissa,

'

Calcutta, 1913. Issued by Dept. of Agric. of

these provinces.

5
'

' Contributions Towards the Comparative

Morphology of the Trophi of the Lepiodopterous

Leaf-miners, " ArMv Zoologi, VIIL, No. 9, 48 pp.,

62 figs., 1915.
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latter requiring special modifications of the

mouth parts. Several species are sap-feeders

when young, and in later stages become tissue

feeders.

The first impulse, upon finding some strange

new form of insect, seems expressible only in

a new ordinal name. Dr. Silvestri has found

some small forms (2 mm. long) in Africa and

Malasia representing the newest order of in-

sects, Zoraptera.^ The genus Zorotypus is

based upon several species resembling young

Gryllidse. They have enlarged hind femora,

two jointed tarsi, head with distinct T mark,

no eyes, last joint of palpi enlarged, nine-

jointed antennae, and short one-jointed cerci.

It is indeed refreshing to find a paper on the

systematics of Culicidse that contains no new

generic names. Mr. E. Brunnetti^ has studied

the proposed genera of mosquitoes from the

standpoint of the dipterologist and comes to

the conclusion of Dr. Williston that most of

these names are based on characters of no

generic value in Diptera, and are therefore

synonyms. Under Gulex he places no less than

72 such names. The value of the various char-

acters is considered, and tables are given to

the vaild genera; some names, however, still

left in doubt. Corethra is regarded as form-

ing a subfamily in the Culicidse.

We all know that an insect " bite " is not

simply a puncture, but our first interest has

been to find a remedy. Dr. J. H. Stokes'

however, has investigated the pathological and

histological features of a " bite " and con-

cludes, that, irrespective of pathogenic organ-

isms, the insect introduces a toxic agent which

produces considerable changes in the tissues

near the " bite." This toxic agent is not in-

jured by alcohol nor by dry heat, but is inert

after treatment with hydrochloric acid. The
history of a " bite " is divided into four

6 '
' Descrizione di un nuovo ordine di insetti, '

'

Bol. Lai. Zool. Gen. Agrar., VII., pp. 193-209,

1914.

7 "Critical Eeview of 'Genera' in Culicidfe,

"

JJec. Ind. Mus., X., pp. 15-79, 1914.

8 " A Clinical, Pathological and Experimental

Study of Lesions Produced by the Bite of the

Black Ply (SimicUum venustum)," Jour. Cutan

Diseases, November and December, 1914, pp. 46.

stages; the papular, the pseudovesieular, the

vesicular or oozing stage, and the involution

or subsidence.

N. Banks

SPECIAL ASTICLES

A CASE OF ASSUMPTION OF MALE SECONDARY SEX

CHARACTERS BY A COW ^

A PUKE-BRED registered Ayrshire cow, named

Dorothy of Orono (23010), belonging to the

University of Maine, produced three calves,

on dates as follows: September lY, 1909, Sep-

tember 10, 1910, February 24, 1912. On the

lactation following the birth of the second calf

she made a record of 12,426.4 lbs of milk and

450.75 lbs. of fat, and was admitted as No. 426

to the Ayrshire Advanced Eegistry.

After March 24, 1913, the cow never gave

any milk. The udder rapidly shrunk to a very

small size and the animal began to show the

external characteristics of a bull. This change

was very slight at first, but soon became much

more marked. After a lapse of 8 months the

general external fades and the lehavior of the

cow were like those of a hull to a remarkable

degree. The neck had become thickened in its

posterior parts, and had developed a well-

marked crest, as is characteristic of a bull. If

the cow had been so screened that only her

fore-quarters and neck were visible, any ob-

server would have unquestionably pronounced

her a male. The assumption of male characters

in these regions was complete and perfect. In

the hind-quarters the change from character-

istic female conformation in the male direc-

tion, while less striking than in the anterior

parts, was still clearly evident. The udder

shrunk away to a very small size. The hips

and rump took on the smooth, rounded, filled-

out appearance which is characteristic of the

bull, but not of the cow.

The cow was slaughtered on February 18,

1914. Autopsy showed as the only gross ab-

1 This is a preliminary abstract of a paper hav-

ing the title "Sex Studies. VII. On the As-

sumption of Male Secondary Characters by a Cow

Affected with Cystic Degeneration of the Ovaries, '

'

shortly to be published in the Annual Report of

the Maine Agr. Expt. Sta. for 1915.
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normality a simple cystic condition of the

ovaries. Histologically and cytologically these

cystic ovaries differed from the normal cow's

ovary in but one essential respect, namely,

that they had no corpora lutea.

The case described presents for consideration

certain definite and clear-cut results bearing

on the problem of secondary sex characters.

These are

:

1. This cow had been a perfectly normal

female and had performed all the reproductive

functions, both primary and secondary, of the

sex.

2. It later assumed certain of the secondary

characters of the male, both in respect of

structure and behavior, with perfect definite-

ness, and, so far as the characters concerned

go, completeness. This change was, for ex-

ample, at least as complete and definite as any

of those described by Steinach- following cas-

tration and transplantation of gonads.

3. The gonads of this animal, examined sub-

sequent to the change in secondary characters,

were exactly like those of a normal cow, save in

the one respect that the follicles were not

breaking and discharging ova, but were form-

ing follicular cysts or becoming atretic, and

because of this no corpora lutea were formed.

(a) The interstitial secreting mechanism of

these ovaries was absolutely normal, both in

respect of number of cells, and the cytological

characteristics of the individual cells.

(b) The germinal mechanism was perfectly

normal up to the point where ovulation should

occur. Then it failed to separate the ova from

the ovary.

(c) The outstanding, and so far as we can

determine the only significant, anatomical and

physiological difference between the gonads of

this abnormal cow and those of a normal one,

consists in the fact that the former lacked

any lutear tissue.

A detailed account of the case, with figures,

will be given in the complete paper.

Eaymond Pearl,

Frai^k M. Surface
2 Steinach, E., '

' Willkiirlicli Umwandlung von

Saugetiermannehen in Tiere mit ausgepragt weib-

liohen GeseMeehtscharaeteren und weiblicher

Psyche," Pfliiger's Arch., Bd. 144, pp. 71-108,

1912.

a new theory regarding the feeding power of

plants'-

The feeding power of plants has been a sub-

ject of a great deal of investigation during the

last half century. Undoubtedly mere casual

observation of the growth of wild and culti-

vated plants led investigators long ago to sur-

mise that there is a difference in the feeding

power of different species of plants. Numer-
ous carefully controlled experiments have re-

peatedly confirmed this idea. Of the impor-

tant mineral elements needed by plants, suffi-

cient phosphates in an available form are

most often lacking in a soil. It is largely on

this account that phosphates have generally

been used in testing the feeding power of

plants. Fortunately phosphates are also well

adapted to this study. With the rapidly in-

creasing use of phosphate fertilizers, the sub-

ject has become one of considerable economic

importance, since it may be possible that with

a proper selection and sequence of crops as

regards their feeding power, the cheap insol-

uble phosphate fertilizers may be used with

greater advantage.

It was formerly supposed that insoluble

minerals were made soluble by plants through

the action of various acids secreted by the

plant roots. As is well known, later experi-

ments, especially those by Czapex, have dem-

onstrated that other than carbonic acid, plants

normally excrete at the most, only minute

traces of acids. There remains, however, no

question that practically aU plants excrete

through their roots large quantities of car-

bonic acid. Lately some investigators have

suggested that differences in feeding power

may be due to differences in amount of car-

bonic acid excreted by the roots. Experi-

mental data, however, lend little support to

this view, and hence indicate that there must

be something vastly more important in deter-

mining the feeding power of a plant. On re-

viewing the literature concerning the subject,

and considering the data obtained in this lab-

oratory, the writer was led to formulate the

following hypothesis:

Plants containing a relatively high calcium

1 Publication authorized by the director of the

Wisconsin Experiment Station.
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oxide content have a relatively high feeding

power for the phosphorus in raw rock phos-

phate. For plants containing a relatively low

calcium oxide content the converse of the

ahove is true. A calcium oxide content of less

than one per cent, may be considered rela-

tively low. Corn, oats, rye, wheat and millet

belong in this class. A calcium oxide content

of somewhat more than one per cent, may
be considered relatively high. Peas, clover,

alfalfa, buckwheat and most of the species of

the cruciferse belong in this class.

The explanation of the above relation is

made possible by means of the laws of mass

action and chemical equilibrium. The reac-

tion making the phosphorus in raw rock phos-

phate available to plants is one between car-

honic acid and the tricalcium phosphate in the

rock phosphate, which may be represented as

follows

:

CasCPO^j -1- 2H,C03±5 Ca^H,(P002

-f CaH,(C03)2.

As is well known if none of the products to

"the right of the reaction are removed from

solution, the reaction soon reaches a state of

equilibrium. If the di-calcium phosphate is

•continually removed but the calcium bi-car-

bonate only in part, then the reaction will

continue a little farther, but also soon comes

to a state of equilibrium due to the accumu-

lation of the calcium bi-carbonate. When this

point is reached, the further solution of the

phosphate is prevented. This is the condition

that obtains for such plants as are low in cal-

cium oxide and hence do not absorb the cal-

cium bicarbonate in the proportion to the

dicalcium phosphate as given in the reaction.

In such cases, the plants soon suffer for sol-

uble phosphates. If both of the products to

the right of the reaction are simultaneously

and continually removed in the proportion

given, then the reaction continues from left

to right and there results a continuous supply

of soluble phosphates along with soluble cal-

cium bicarbonate. This is the condition that

obtains, at least in part, with plants containing

a high calcium oxide content, and hence such

plants are strong feeders on raw rock phos-

phate.

In accord with other investigators the writer

has found that the use of ammonium nitrate

or sulfate as a source of nitrogen in quartz

plant culture work, greatly increases the avail-

ability of raw rock phosphate to plants which

are normally weak feeders on this material.

In the light of the present theory this is very

satisfactorily explained as follows: Calcium

bicarbonate being much more soluble in a

water solution of ammonium salts than in

water alone, it follows that the addition of

ammonium salts allows the preceding reaction

to continue from left to right to a much
greater extent than if water alone is present.

The addition of a salt in which the products

of the reaction are more soluble has the same

effect to a certain extent as is obtained by re-

moving the products of the reaction.

With the theory^ here proposed it is possible

to predict from the calcium oxide content of a

plant whether or not that plant in quartz cul-

tures will be a strong or weak feeder on raw

rock phosphate. Under soil conditions there

are many subsidiary factors that influence the

availability of phosphates, and hence under

such conditions the relative growth of a plant

can not be taken rigidly as a true index of

its feeding power for the limiting element

which is supplied in an insoluble form. Seem-

ing deviations from the theory may result

under such conditions. It is possible that with

proper restrictions the theory can be applied

to the feeding power of plants in a broader

way, involving the use of other insoluble plant-

food materials besides rock phosphate, and the

general theorem could then be worded as fol-

lows : The feeding power of a plant for an in-

soluble substance depends primarily upon two

conditions, viz., (1) the solubility of that sub-

stance in carbonated water and, (2) whether

or not the plant removes from solution all the

products of the solubility reaction in the proper

proportion, so as to allow the solubility reac-

tion to continue indefinitely.

With the theory here presented the writer

2 Since writing this article the writer 's attention,

has been called to a recent publication in Zliur.

Opytn. Agron., 15 (1914), No. 1, 54, by F. V.

Chirikov, who from entirely independent work

from this, has come te practically the same conclu-

sion as the one set forth in this paper.
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believes that the feeding power of plants is

satisfactorily explained, without the interven-

tion of other acids than carbonic. Since the

failure to establish that plants excrete notable

amounts of other acids than carbonic, some
investigators, as previously stated, have sug-

gested that the differences in feeding power
may be due to differences in amount of carbon
dioxide excreted. A careful consideration of

available data lends little support to this

idea. It seems rather that it is the efficiency

with which the carbon dioxide is used, and not

the differences in amount excreted by different

species of plants, that determines whether or

not a plant will feed strongly on an insoluble

material.

The writer has in preparation a detailed

article dealing with the feeding power of

plants and the availability of phosphates.

E. Truog
Department op Soils,

Wisconsin Experiment Station,

Univeksitt of Wisconsin

THE SOCIETY OF AMERICAN BACTEBIOL-
OGISTSi

SYSTEMATIC BACTEEIOLOGY
Under the supervision of H. A. Harding

A Study of B. suhtilis ty Means of the Classifica-

tion Card: H. Joel Conn.

One hundred and thirty cultures of the B. sub-

tilis type, isolated from soil, have been studied by
means of the classification card adopted by the

society. The definition adopted for B. subtilis is:

a large, peritrichic, spore-producing rod, faculta-

tive anaerobic in the presence of dextrose, liquefy-

ing gelatine, and growing vigorously on ordinary

media without chromogenesis, producing a mem-
braneous more or less wrinkled growth on the

surface of agar. Two questions have been con-

sidere.d: (1) Do the determinations called for on
the card separate these 130 cultures into more than
one species? (2) Does the same culture always
give identical results upon repetition of the tests'?

In answering the first question half of the de-

terminations represented by the "Group Num-
ber" on the card were excluded because they are
implied by the definition of B. subtilis. The de-

terminations taken into account were the fermen-

1 Abstracts of papers presented at the Philadel-

phia meeting, December 29, 1914.

tation of sugars and glycerin, and the reduction
of nitrates. The nitrate reduction determination
gives quite clear-cut results and may serve to sep-

arate an infrequent nitrate-negative species from
an abundant nitrate-positive species. The fer-

mentation tests do not give such definite results.

They suggest that the 130 strains do not differ

from each other in fermentative powers, but give
inconstant results with the present technique.

The second question was answered in the nega-
tive as regards the fermentation tests; the nitrate

reduction test seemed more constant, but insufS.-

eient data is at hand to settle the matter.

These tests indicate that with our present tech-

nique different "group numbers" do not always
indicate different species. One of the first steps

needed in revising the card is to establish the best

methods for making the various determinations.

Some Induced Changes in Streptococci: Jean
Broadhurst.

Various relatively simple physical and chemical

factors (such as changes in temperature and dif-

ferences in artificial media) differ greatly from
such agents as saliva, intestinal extracts, and
pure cultures of other bacteria, in their effects

upon the physiological activities of selected

strains of streptococci. The physiological effects

of the former, especially in the various test media
containing the sugars and the related substances

suggested by Gordon, are mainly of a negative or

inhibiting tjrpe, and apparently temporary only.

The changes induced by the latter factors (sa-

liva, intestinal extracts, etc.) are, however,

markedly different. They are changes in kind
not in amount of reaction; they are active and
usually include new powers, not merely the in-

hibition or occasional stimulation of earlier pow-
ers or capabilities, and often indicate a complete

rearrangement of the fermentative complex.

These induced changes have, so far, been practi-

cally permanent.

A Study of the Correlation of the Agglutination

and the Fermentation Reactions among the

Streptococci: I. J. Kligler.

Bacteria have evolved so little along gross

structural lines that it is impossible to differentiate

members of the same genus on a merely physical

basis. We therefore resort to the more delicate

criteria of protoplasmic constitution and physio-

logical activity, in which direction remarkable

differentiation exists. Tests for the finer struc-

tural differences of these organisms are found in

their behavior to differential stains, such as the

Gram stain, and to the immune substances in-
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duced by them in the animal body. Their physio-

logical activity is measured by the end products

of their metabolism. Physiologically, bacteria,

generally, have evolved in two main directions

—

one group possessing marked carbohydrate split-

ting properties, the other having developed the

property of digesting various protein substances.

The streptococci belong to the former division,

showing but little tendency to proteolysis.

It appears natural enough to assume that the

biologic activities of a cell would correspond with

the chemical nature of its protoplasm. Yet such

a correlation has not been worked out except in a

few isolated eases. Among the streptococci such

a correlation, if it exists, would be especially sig-

nificant in that it would help to differentiate the

various members of a genus that has puzzled

many investigators.

The agglutination, fermentation and hemolytic

properties of sixty strains of streptococci obtained

from various pathological conditions, were stud-

ied, using four agglutinating sera having a titer

of SOO-1,000, and six carbohydrates and other

fermentable substances as follows:

Disaccharides{^^=t°^^^^^g

Trisaccharide Eaffinose

Alcohol Mannite
Glucoside Salicin

Starch Inulin

Only a limited number of the strains were ag-

glutinated by the sera used. A definite correla-

tion was, however, obtained between the aggluti-

native and fermentative characters. The serum

produced by a strain of one fermentative group

(the group that fermented salicin, for instance)

agglutinated only cultures of its particular di-

vision and failed to agglutinate members of any

of the other groups. No such correlation was ob-

tained with the hemolytic property, members of

one hemolytic group being agglutinated by the

sera produced by strains from other hemolytic

groups.

The results obtained indicate that a separation

of the streptococci obtained from various patho-

logical conditions into three fermentative types

would coincide most closely with their natural re-

lationship.

The groups suggested are:

1. Salicin fermenters only, generally hemolytic

—Str. pyogenes.

2. Raffinose fermenters, salicin usually fer-

mented, mannite always negative, generally pro-

duces a green colony on blood agar

—

Str. sali-

varius.

3. Mannite fermenters, generally ferment sa-

licin, rarely ferment raffinose, variable in their

reaction to blood

—

Str. fecalis.

The Filterability of B. ironchiseptieus : with an

Argument for a Uniform Method of Filtration:

N. S. Feeby.

The purpose of the paper was to place on rec-

ord a series of filtration experiments with Bacillus

ironchisepticus, described as. the cause of canine

distemper by Ferry in 1910, McGowan in 1911

and Torry in 1913.

The experiments were conducted as follows:

The organism was grown twenty-four hours both

on agar and in bouillon. The bouillon growth

was filtered, undiluted, while the agar growth was

taken off in bouillon and made into a suspension

of about the same density as the bouillon culture.

The method of testing the integrity of the filters

was that described by Bulloch and Craw in the

Journal of Hygiene in 1909, which depends upon

the measure of the pressure of air as it is allowed

to pass through the pores of the candles while

immersed in water. The filtration was conducted

at room temperature, one hour taken as the

length of time for filtration, and three pressures

were used; gravity, 15 lbs. (negative) and 225 lbs.

(positive).

The experiments proved conclusively that the

Bacillus hronchisepticus is a filterable microor-

ganism. The work also corroborates the results

of previous investigators with regard to the fact

that the less pressure used the more easily will

some organisms pass through the filters.

Some interesting possibilities were suggested

by the outcome of this work. Since 1905, when

Carre claimed he had produced typical symptoms

of distemper in susceptible dogs from the filtered

discharges of diseased dogs, the majority of

writers have classified the etiology of canine dis-

temper as a filterable, invisible or ultramicro-

scopic virus, and it is so described in many text-

books. The work of Ferry, McGowan and Torry

with the Bacillus ironchisepticus tends to refute

the statements of Carre.

The results of the present filtration experiments

puts an entirely new light on the subject. If the

Bacillus ironchisepticus is the cause of canine

distemper, then the experiments corroborate the

work of Carre. If the work of Carre was correct,

and if the causative agent of canine distemper is

a filterable virus, then the experiments point very

conclusively to Baoillus hronchisepticus as the

etiological factor and confirms the findings of the

three previously mentioned investigators.
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The author suggests that steps be undertaken

for mating out some uniform method of eonduet-

ing filtration experiments of testing the efficiency

of the candle and expressing or recording the re-

sults.

Influence of the Concentration of the Nutrient

Substrate upon Microorganisms: Zae Noethrup.

1. Determination of the Influence of the Con-

centration of the Gelatin in Nutrient Gelatin, upon

Liquefying and Non-liquefying Organisms.—
Gelatin media, having the same amount of other

nutrient substances than gelatin, per unit volume

were prepared, using 15 per cent., 25 per cent., 35

per cent., 50 per cent, and 75 per cent, gelatin.

Difficulties were met in the preparation of the

highest percentage of gelatin on account of the

thick sticky nature of the mass, but an excess of

water was added to make the mixture homogene-

ous, this water being then driven off by evapora-

tion on a water bath.

Pure cultures of both liquefying and non-

liquefying organisms were plated on the different

concentrations of gelatin.

On account of the extreme viscidity of the 75

per cent, gelatin it could not be plated in the

usual manner ; a thin film of the gelatin was spread

over a sterile glass slide in a sterile petri dish and

inoculated by spreading a small drop of a 24-hour

culture of the organism on the surface of the gela-

tin.

The number, size and appearance of colonies

were to be noted on the media of the respective

concentrations.

In counting, the low power of the compound

microscope ocular No. 1 and objective No. 7 was

found to give counts S-i times as high as the

ordinary counting lens.

The numbers of organisms developing on the

plates are influenced to some but not to any

marked extent, if the mechanical difficulties of

inoculating the gelatin and pouring the plates are

taken into consideration. The decrease or varia-

tions noted may be due only to experimental

error.

The size of the colonies was found to be in-

versely proportional to the concentration of the

gelatin. This was especially marked in the case

of the organisms which are the most active in

liquefying gelatin.

The type and appearance of the colonies were

also found to be worthy of note. The subsurface

colonies of both liquefying and nonliquefying or-

ganisms appeared like very fine gas biibbles dis-

tributed throughout the medium. The active

liquefying organisms began to show a rectangu-

lar instead of a concave depression in surface col-

onies on 35 per cent, and 50 per cent, gelatin,

while with the slow liquefier a new type of growth,

a stalagmite-like or apieulate growth, appeared

on the 50 per cent, gelatin. This type of growth

was noted in the 25 per cent, gelatin of colonies of

the non-liquefying organisms.

B. typhosus was the only organism among the

eight types used in the experiment which refused

to grow on the 50 per cent, gelatin. However

another trial might prove successful.

The different phenomena observed in the course

of this experiment will most probably call upon

the sciences of physics and of physical chemistry

for their interpretation.

Several questions have been called forth by the

results of this experiment and most of them re-

main as yet unanswered.

What part does the medium or substratum and

what part does the organism play in the formation

of the so-called characteristic growths which are

obtained in solid media? What force or forces

cause the variation in types of liquefaction pro-

duced by various proteolytic enzyme-forming or-

ganisms? Does the inherent nature of the organ-

ism or its secretions play the greater part or are

physical or physico-chemical forces the greater

factor?

Why is the size and the structure of the colony

so markedly influenced by the media of increas-

ing concentration? It is not due to osmotic pres-

sure, as gelatin is a colloid and consequently vrill

exert no osmotic pressure.

Is it due to the lack of water or is it due to

some physical property of the gelatin, aa surface

tension, which is more evident in greater concen-

trations?

What force causes the colony in a nutrient gela-

tin of high concentration to show a rectangular

depression when in ordinary nutrient gelatin the

depression is concave?

In the liquefaction of ordinary nutrient gelatin

what part does the force of gravity play?

An interesting occurrence was noted in the

"plates" made with the 75 per cent, gelatin.

Upon examining these plates, several days (exact

period of time not noted) after they were made,

the glass slides were found in very fine pieces aa

if crushed by a powerful force. This occurred in

every case. The crushing of the slide was evi-

dently due to the contraction of the highly con-

centrated gelatin upon cooling and solidification.

Just how much energy it will take to crush slides

by mechanical force is yet to be determined.
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The determination of the various physical and

physico-chemical forces will serve to give some

idea of the factors which microorganisms have to

overcome in growing in gelatin and similar media

of high concentration.

This experiment was worked out by Mr. 0. M.

Gruzit, a senior student.

Induced Variations in Chromogenesis: M. E.

Smibnow.

Of the various biological characters of bacteria,

one of the most interesting yet least important is

that of pigment production. Though considerable

efforts have been expended in the study of this

function, little of real value is as yet available.

It appears that this property is especially promi-

nent amongst the saprophitic organisms, and de-

pends to a greater or less extent, on certain con-

ditions of environment which vary with different

bacteria, and is, as a rule, more or less constant for

the same organisms.

With the exception of Spirillum rubrvm and

possibly a few others, the chromogenic bacteria re-

quire an abundance of free oxygen, giving no pig-

ment under anaerobic conditions of growth. Tem-

perature also seems to determine pigment pro-

duction of some bacteria, thus the B. prodigioms

will give no pigment at 37° C.

Perhaps the most important influencing agent

on the function of chromogenesis is the medium

on which the organism is grown. With other fac-

tors of environment constant, chromogenesis will

vary with the medium employed. Gessard, for

instance, has shown that the B. pyoeyaneus will

produce only a blue color, of a most beautiful

shade, in a two-per-cent. solution of peptone,

which may be increased in intensity by the addi-

tion of five-per-eent. of glycerin. When grown on

egg-white or other albumen or on weak glucose

media it would produce a fluorescent green. This

same organism when grown on a five- or six-per-

cent, glucose medium or on immune serum would

give no pigment. He believes that phosphates

are required for the production of the fluorescin.

Substances that enhance the value of culture

media, in a general way increase also the pigment

proauction. Other substances, as acids or alka-

lies, may diminish or even inhibit its production.

Some organisms may give different colors on

media of different reaction. Thus the B. prodigi-

osus gives a distinct yellow color on alkaline, and

a violet-red on acid media.

In what manner the pigment is produced is not

yet known. It is regarded that the property of

pigment production keeps pace with other biolog-

ical characters, as enzyme formation. This, the

writer does not feel to be correct, inasmuch, as

will later be shown, he has succeeded in increas-

ing the chromogenic properties of some bacteria

with a coincident decrease of enzyme formation.

Some of the higher forms of organisms give rise

to pigment as a function closely related with their

nutrition and may possibly be regarded as prod-

ucts of metabolism. In these oases the pigment

is obtained from the medium and is stored up in

the bodies of the cells, as in the case of sulphur

bacteria. Or, it may be produced on certain

media containing iron, as evidenced in the so-

called iron bacteria, through the products of

metabolism and the production of sulphide or

iron.

Chromogenesis may be increased not only by

growing the bacteria on more favorable media

and environment, but also by the process of selec-

tion, transplanting each time from portions of the

culture or from a colony that shows the most pro-

nounced pigment.

Experimentally induced variations in the chro-

mogenic properties of the StapTiyloooccus pyo-

genes aureus may be brought about by exposure

to phenol or by growth in phenol, glucose, sodium

sulphate or sodium chloride broth. Nine different

strains of the Staphylococcus were used in the

work here reported. Five of these were old stock

cultures giving little or no color; the remainder

were a few months old and showed a fair amount

of pigment at the beginning of the experiments.

The organisms were grovm in the above media

for from six to ten weeks, being transplanted

every three or four days during the entire time.

They were then grown on potato and blood serum

media for from 24 to 120 hours, and the effect on

chromogenesis noted.

The increase of chromogenesis is brought about

more readily by growing the organisms in phenol

broth than by exposing them to 75 per cent,

phenol solution and transferring on to agar. Of

the nine strains used phenol markedly increased

the chromogenic properties in six, Nos. 1, 2, 5,

6, 7, 8; slightly increased it in Nos. 4 and 9 and

left No. 3 practically unchanged or even slightly

diminished. Growth in dextrose, sodium chloride

and sodium sulphate broth invariably decreased

or left unchanged the quantity of pigment pro-

duced. Often almost a pure white growth of the

various cocci, subjected to the growth in NaCl
and Na-SOj broth, would be seen when transferred

to potato or blood serum.

An old stock culture of the B. prodigiosus was

also used. This organism gave the slightest trace
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of color at 20° C. at the beginning of the experi-

ment. The organism was subjected to phenol only,

beginning with a few minutes' exposure to a 0.75

per cent, solution and increasing as it became

more resistant up to fifty or sixty minutes. Cul-

tures were made on agar and grown at 20° C.

A striking increase in color production on all

media resulted, the color becoming deeper and

deeper until the maximum was reached at the

thirteenth exposure. Up to the nineteenth ex-

posure the color of each succeeding growth be-

came most pronounced in 48 hours. Prom

thereon, with increasing time exposures, the color

production was slower, the color reaching its max-

imum in three or four days. Different shades of

red were produced on diiferent media. On agar,

the color was deep brick red; on blood serum it

had more of a scarlet hue; while on potato the

color was somewhat variable and not as marked as

on the other media. It was, however, on glycerin

agar and glycerin potato that the most striking

results were observed. The original strain gave

no color on glycerin agar, and only a pale, delicate

reddish color on glycerin potato. Transplants

made from the phenol exposed organisms gave a

brilliant cherry-red color on glycerin potato

spreading to surround the entire surface of the

medium. On glycerin agar, a dull cherry-red color

was obtained.

In summing up what has been said concerning

chromogenesis, it becomes' evident that this faculty

is more or less elosely associated with the meta-

bolic a,ctivities of bacteria, nutritive or otherwise.

It varies with the strain and is more or less de-

pendent on oxygen, temperature, and the medium

used. An organism may produce more than one

color at once and the same time or it may produce

different colors, depending upon environment and

the medium used, particularly the latter. Finally,

chromogenesis may be varied through the agency

of chemicals, as seen by the work here outlined,

phenol generally increasing, and glucose, sodium

chloride and sodium sulphate diminishing this

function.

Induced Variations in the Cultural Characters of

B. coli: M. R. Smiknow.

The same technique that was used in the ex-

periments on chromogenesis was made use of here.

In all, 21 different strains of the various bacilli

of the colon-typhoid group were used, but this re-

port is confined only to the B. coli, of which seven

different strains were experimented on. All of

these strains were obtained from the Museum of

Natural History of New York through the kind-

ness of Dr. C.-E. A. Winslow, and were the stock

Nos. 19, 44, 45, 46, 52, 57 and 95. The trans-

planting was carried out every three or four days

over periods varying from one to three months,

thus allowing from ten to thirty or more trans-

fers. The results obtained in each set of experi-

ments were rather constant, though not altogether

so, inasmuch as some of the strains reacted quicker

or different in the degree of the action at one time

than another.

Control cultures were carried on in plain broth

throughout the experiment. It might be stated at

once that there were very slight variations between

the original stocks and these control cultures, but

no more than would be expected as normal varia-

tions. These were seen as slightly increased or de-

creased amounts of gas or acid formation, in time

of coagulation, or slight changes in the growth

on potato. At no time, however, were the biolog-

ical characters markedly changed nor enzyme pro-

duction completely inhibited simply by continual

passage through broth.

Growth on Pototo.—Dextrose seemed to have

a special effect upon the character of growth of

B. coli on this medium. Five of the seven strains

showed at best only a slight yellow or a very light

brownish growth on ordinary potato, with prac-

tically no discoloration of the medium. Very fre-

quently, indeed, the dextrose-affected organisms

would give the typical "invisible" growth seen

with the B. typhosus. Both the original stock

and the control showed the characteristic colon

growth on this medium. This change was noted

so many times that the explanation based on dif-

ferences in the composition of the potato could be

excluded. Three of these five strains also showed

this change after exposure to phenol. One strain

of the B. coli, not changed in this respect with

either dextrose or phenol, showed this same varia-

tion after growing in either sodium chloride or

sodium sulphate broth.

Action in Milk.—Both phenol and dextrose di-

minished the acid production and inhibited the

formation of lab enzyme in three of the seven

strains of the B. coli, either entirely or for a

period of two weeks at least. These results were

not seen with the use of the strong saline or

sodium sulphate broth.

Fermentation of Sugars.—The results obtained

with these substances on B. coli with reference to

variations in sugar fermentations can be best seen

in the accompanying charts. The most striking

changes here also were seen in those organisms
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exposed to dextrose and phenol. The former com-

pletely inhibited both aeid and gas formation and

all the sugars tested in three different strains. In

two other strains dextrose varied the fermentation

of the sugars as to amount of acid and gas forma-

tion, some of which were totally inhibited. Phenol

inhibited these fermentations in all of the sugars

in only one ease, and in four other strains it at

times diminished this reaction to the point of in-

hibition. Sodium chloride and sodium sulphate

had less eflEect than did phenol, giving usually

slight variations in amount of acid or gas pro-

duced with an occasional inhibition.

Inhibition of all the sugar fermentations in any

one experiment was almost always accompanied by

inhibition in the usual changes in milk, the char-

acteristic growth on potato, and the formation of

indol.

Variations in Indol Production.—The produc-

tion of indol is regaided by many bacteriologists

to be as important a biological characteristic of

B. coli as its fermentations of the sugars, and is

even thought to be of greater importance in its

differentiation. This quality, however, under nor-

mal conditions, varies considerably in its quantity

and time of appearance with most strains, and at

times requires more delicate tests than the usual

Salakowsky method for its determination.

In the experiments here reported it appears that

of the variations induced in B. coli that of indol

production is the first to take place, often disap-

pearing in the third or fourth culture in dextrose

broth. This does not hold however when the bac-

teria grow in the other media, as evidenced below.

Each strain of B. coli was grown in plain broth

as control, in dextrose, phenol, sodium chloride

and sodium sulphate broth and on potato. Thirty-

five sub-cultures were made in all. Indol was

tested for after the 10th, 15th, 25th and 35th

transfers. The tests for indol were made by inoc-

ulating one loop of culture from the respective

media to which each strain was subjected into

standard peptone solutions, grown for seven days

at 37° C. and then tested by the Salakowsky

method. All the tests were done at the same time,

using the same batch of peptone solution through-

out the experiment.

All the controls, grown in plain broth gave good

indol tests even after the 35th sub-culture. Those

grown in dextrose broth gave none at the 10th sub-

culture nor thereafter. In phenol broth the prop-

erty of indol production seemed to be somewhat

increased, judging from the intensity of the reac-

tion. Sodium chloride and sodium sulphate and

prolonged cultivation on potato practically ex-

erted no influence, or if any, showed but a slight

inhibitory effect.

Experiments were then carried out to see how
soon the property of indol production is interfered

with by growth in three per cent, dextrose broth,

and it was found that B. coli lost this property

usually on the third and at times on the second

transfer over a period of from seven to ten days.

In one experiment sub-cultures were made every

24 hours, with a total disappearance of the indol

tests in 48 or 72 hours in all the strains.

In order to exclude the possibility of interfer-

ence in the indol test by the presence of three per

cent, dextrose, several cultures in plain broth, also

peptone, were made and grown at 37° for seven

days. Dextrose was added to each of the cultures

and then tested for indol. Positive tests were ob-

tained in all, hence excluding any possibility of

such interference by the presence of the carbohy-

drate.

Experiments were then carried out to determine

the permanency of this change. The cultures in

dextrose broth after the 35th transfer were taken

and grown in plain broth, transplanting every

day and tested on the seventh day of incubation.

Four of the strains of B. coli, Nos. 44, 45, 46 and

52, gave slight indol reactions on the third trans-

fer. No. 46 gave a good positive on the fifth trans-

fer, but the others took five to ten more transfers

before they could be called " + " or " + -1- '
' posi-

tive. Nos. 57 and 95 took six transfers before a

trace of indol appeared. No. 19, a very feeble

indol producer in the control, remained negative

up to the fifteenth transfer, at which time the ex-

periment was discontinued.

In summing up then, it can be said that dex-

trose and phenol, particularly the former, cause

partial inhibition or total disappearance of acid

and enzyme formation in some strains of B. coli.

These changes, together with the suspension of the

production of indol and the characteristic colon

growth on potato, make the B. coli approach if

not entirely appear like the B. typhosus type or-

ganism. These changes have been noted time and

again, but in varying degrees, in those strains that

are susceptible to variations, but for some unex-

plained reason can not be regarded as altogether

constant. Indol formation would invariably re-

turn when these altered bacteria were transplanted

into plain broth at frequent intervals. Lab enzyme

would also return in most of the altered strains,

but not invariably so. The same can be said of

the fermentative properties, but even to a less ex-

tent. Very often, however, these characteristics

appear to be entirely done away with, the change
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being permanent as far as eould be made evident

by sub-culturing into plaija broth. In these eases

observations were made up to two months after

the last exposure to the influencing substance,

making frequent transfers. There seemed to be

no definite rule of reversion, no constant results

and no relation between the reappearance of one

enzyme and another. The reappearance of the

fermenting enzymes in one sugar was not neces-

sarily accompanied by those in other sugars. At

times the fermentation of one sugar might have

returned to nearly normal, while others might show

little or no presence of gas with the same strain of

B. coli.

Halophytic and Lime Precipitating Bacteria: K.

F. Kellerman and N. K. Smith.

Of approximately 70 cultures isolated from the

Great Salt Lake and from sea water from Florida

and the Bahamas three types of organisms were se-

cured. Pseudomonas calcis,^ a new spirillum and

a new bacterium were isolated from the sea water.

Closely similar varieties of species of Spirillum

and Pseudomonas were found in water from the

Great Salt Lake. Both in sea water and in the

Great Salt Lake these bacteria are associated with

the precipitation of calcium carbonate.

Belation of Crop to Bacterial Transformation of

Nitrogen in the Soil: K. F. Kellerman and E.

C. Wright.

Progress report upon continuation of work re-

porteds previously.

The Influence of Hydrogen-ion Concentrations upon

the Physiological Activities of Bacillus coli:

Wm. Mansfield Clark.

Attention is called to the importance of hydro-

gen-ion concentration for the physiology of cells

and to to its importance for the solution of vari-

ous problems of bacteriological chemistry. The

experiments of Michaelis and Mareora upon the

limiting hydrogen-ion concentration for B. coli

have been elaborated and it is shown that although

minor differences exist there is a limiting concen-

tration at or above which all activity ceases. The

same results were obtained with various cultures

of the true colon bacillus. At the limiting

•2 Kellerman, Karl F., and Smith, N. E., "Bac-
terial Precipitation of Calcium Carbonate, '

' Jour.

Washington Academy of Sciences, Vol. IV., No.

14, August 19, 1914, pp. 400-02.

3 Kellerman, K. F., and Wright, E. Claude,
'

' Mutual Influence of Certain Crops in Eolation

to Nitrogen," Journal American, Society of Agron-

omy, Vol. 6, 1914, pp. 204-10.

hydrogen-ion concentration proteolysis is inhib-

ited. With increase in temperature the effect of

hydrogen-ion concentration increases. The rela-

tion of this fact to the so-called thermal death

point is pointed out.

An example is given showing the usefulness of

the hydrogen-electrode in bacteriological research.

By a study of the reaction of the medium at the

close of the fermentation it was shown that by the

use of p-uitro phenol a separation of the colon

arogenes family could be accomplished. The
groups so separated were rigidly correlated with

the gas ratio.

Bacteria of the Colon Type Occurring on Grains:

L. A. EoGERs, William Mansfield Clark and
Alice C. Evans.

In an earlier paper it was shown that the colon

bacteria of bovine feces belong to a very sharply

defined type which was characterized by the pro-

duction of a relatively small amount of gas com-

posed of hydrogen and carbon dioxide in almost

exactly equal parts. A study of the gas produc-

tion by 166 colon-like cultures from grains as de-

termined under carefully controlled conditions

showed that these cultures eould be divided into

three physiological groups. These were (1) cul-

tures giving a low volume composed of carbon di-

oxide only; (2) those giving a low volume and a

carbon dioxide-hydrogen ratio of 1.06 and (3)

those giving a high volume and a ratio varying

from 1.90 to 2.90. The cultures producing a car-

bon dioxide only were also distinguished by the

rapid liquefaction of gelatin. The low-ratio cul-

tures, although agreeing with the fecal type in the

gas production, were distinguished by the produc-

tion of a yellow pigment. The 151 high-ratio cul-

tures were divided into four types. Ninety of the

151 liquefied gelatin slowly, gave a carbon dioxide-

hydrogen ratio of 2.50 to 2.80, produced a light

cadmium pigment, failed to form indol from try-

tophane, fermented saccharose and glycerine, and

failed to ferment starch, inulin and adonite.

Forty cultures failed to liquefy gelatin, gave a gas

ratio of 2.20 to 2.50, and produced a light cream-

colored pigment, did not produce indol from try-

tophane, fermented saccharose, lactose and raffi-

nose, but almost always failed to ferment the

other test substances.

Two other groups, differing in their gas ratio

and fermentation reaction were made but they in-

cluded a relatively small number of cultures.

A. Parker Hitchbns,

Secretary

(To be continued)
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THE AMERICAN ASSOCIATION FOB THE
ADVANCEMENT OF SCIENCE^

STANDARDS OF VENTILATION IN THE
LIGHT OF RECENT RESEARCH

The fact that the stagnant air of an

occupied room becomes uncomfortable and

makes those who are exposed to it listless

and inert is a matter of common experi-

ence. "When overcrowding in a close un-

ventilated space reaches a certain point

the results may even be fatal within a few

hours, as in the Black Hole of Calcutta, the

underground prison at Austerlitz and the

hold of the ship Londonderry. Conversely

the value of fresh air in the treatment of

tuberculosis and other diseases is one of

the fundamentals of medical and hygienic

practise.

For the sanitarian it is necessary, how-

ever, to know something more than this

general fact that bad air is bad. He must

not only have some workable conception as

to its operation, but also a more or less defi-

nite standard of permissible deviation from

absolute purity.

In the earlier days of ventilation this

was an easy task. It was natural to assume

that the evil effects of the air of occupied

rooms was due, either to lack of oxygen or

excess of carbon dioxide, or to the presence

of some specific organic poison of human

origin—morbific matter or anthropotoxin,

as this hypothetical substance was called.

Of either of these changes the amount of

carbon dioxide should serve as a fair

measure, and a carbon dioxide standard

was therefore confidently advanced by the

older sanitarians as a practically all-suifi-

1 Papers presented at a Symposium on Ventila-

tion at the Philadelphia meeting.
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cient measure of atmospheric vitiation.

Even as late as 1910 in tlie excellent text-

book of Hoffman and Raber one could

read that carbon dioxide

is constantly being diffused throughout the air of

the room, thus rendering it unfit for use. If this

carbonic acid gas could be dissociated from the rest

of the air and expelled from the room without tak-

ing large quantities of otherwise pure air with it,

the problem of the heating engineer would be

simplified, but this can not be done.

Yet Pettenkofer as long ago as 1863

showed clearly that carbon dioxide in it-

self is quite without effect in the highest

concentrations which it ever attains in oc-

cupied rooms, and during the last fifteen

years the researches of Pliigge, Haldane,

Hill, Benedict and other physiologists have

rendered the older and more naive view of

the subject entirely untenable. Their

studies indicate beyond any reasonable

doubt that the more obvious effects experi-

enced in a badly ventilated room are due to

the heat and moisture produced by the

bodies of the occupants, rather than to the

carbon dioxide or other substances given

off in their breath. Two fundamental ex-

periments have been repeated again and

again by these observers which alone would
suffice to demonstrate, as Professor F. S.

Lee has so well expressed it, that the prob-

lem of ventilation is not chemical, but phys-

ical—not respiratory, but cutaneous. These

are, first, that subjects immured in close

chambers, and exposed to the heat as well as

the chemical products formed therein, are

not at all relieved by breathing pure out-

door air through a tube ; and, second, that

they are completely relieved by keeping the

chamber artificially cool without changing

the air at all, and are relieved to a con-

siderable extent by the mere cooling effect

of an electric fan.

When the New York State Commission
on Ventilation began its work last year it

seemed that in spite of the establishment

of these broad principles the subject de-

served further detailed study at its hands,

particularly in regard to possible unde-
tected effects of chemical impurities and
in regard to the harmful influence of mod-
erately but not excessively high tempera-
tures which have received but little atten-

tion in earlier researches.

The work of the N. Y. State Commission
was made possible by a generous gift of

Mrs. Elizabeth Milbank Anderson through
the N. Y. Association for Improving the

Condition of the Poor, and the members of

the commission are Mr. D. D. Kimball,

Professor F. S. Lee, Dr. J. A. Miller,

Professor E. B. Phelps, Professor E. L.

Thorndike and the writer. The experi-

ments so far conducted have been carried

out in two experimental rooms placed at

our disposal by the trustees of the College

of the City of New York and now equipped
so that the atmospheric conditions in one
room can be very closely controlled by ap-

paratus located in the other. In the obser-

vation room over one hundred different

subjects in groups of four have been ex-

posed for periods of from three and a half

to eight hours a day for from one to eight

weeks in each series of experiments, to

known conditions of temperature and hu-

midity and atmospheric vitiation and their

physiological and psychological reactions

and mental and physical eificiency observed

and measured by the most exhaustive

methods.

The results of our experiments to date

have been presented before the American
Public Health Association at its Jackson-

ville meeting and may be briefly summar-
ized as follows

:

Even quite extreme conditions of heat

and humidity (86° with 80 per cent, rela-

tive humidity) had no measurable effect

upon the rate of respiration; dead space

in the lungs ; acidosis of the blood ; respira-
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tory quotient ; rate of digestion and rate of

heat production (both measured by oxygen

consumption)
;
protein metabolism (meas-

ured by determinations of creatinine in the

urine) ; or skin sensitivity.

On the other hand, the working of the

circulatory and heat regulating machinery

of the body was markedly influenced by

even a slight increase in room temperature,

iT7.M

F/tHK.

Fig. 1. Eelation between Eoom Temperature

and Average Rectal Temperature of all subjects

at end of day.

as, for example, from 68° to 75° with 50

per cent, relative humidity in both cases.

In a hot room (86°—80 per cent, relative

humidity) the rectal body temperature usu-

ally rose during the period of observation;

in a warm room (75°—50 per cent, relative

humidity) it remained on the whole about

constant; in a cool room (68°—50 per cent,

relative humidity) it fell. The average

body temperatures attained under these

three room conditions were 37.41°, 36.99°

and 36.73°, respectively. So the reclining

heart rate rose in the hot room to a final

average of 74 beats per minute and fell

in the cool room to a final average of 66

beats (the warm condition not being com-

parable in this case). I use the terms hot,

warm and cool throughout for the three

temperatures and humidity combinations

Fig. 2. Eelatioa between Boom Temperature

and Average Eeelining Pulse Eate of all subjects

at end of day. (High value at 75° due to pre-

ceding physical work not duplicated at other tem-

peratures.)

cited above. The increase of heart rate on

passing from a reclining to a standing

position became greater (by an average of

7 beats) during a sojourn in the hot room;

while it became less by an average of 3

beats in the warm room and by an average

of 7 beats in the cool room. The systolic

blood pressure was slightly decreased in
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the hot room (112 mm. against 116) and

the Crampton value was markedly de-

creased, averaging 35 for the hot room, 45

for the warm room and 60 for the cool room.

D/FFERENCE IN

PcilS£-RATE-/NCflFAS£-

ON-STANDi/^e
'AT BESMN/MG ANP ENO OF PEff/Pff

^Z

75' 68'

Room Temperature, fahr.

Fig. 3. Eelation between Room Temperature

and Average Difference between Inerease-in-Pulse-

Eate-on-Standing after reclining at end of period

and similar increase at beginning of period.

Elaborate psychological tests of color nam-

ing, naming opposites, addition, cancella-

tion, mental multiplication, typewriting and

grading specimens of handwriting, rhymed

couplets and prose compositions, all failed

entirely to show any effect of even the

severe 86°—80 per cent, relative humidity

condition upon the power to do mental

work under the pressure of a maximal

efSciency test. Option tests of the inclina-

tion to do work, in which the subjects had

the choice of doing mental multiplication

or typewriting for pay, or of reading novels

or doing nothing, showed a distinct lessening

in the total amount of work done in the hot

room while with male subjects whose votes

as to comfort showed no preference for the

68° over the 75° condition there was as

Fig. 4. Eelation between Eoom Temperature

and Average Systolic Blood Pressure of all sub-

jects at end of day.

much accomplished in the warm as in the

cool room. We plan to repeat these experi-

ments with women subjects who may prob-

ably be more susceptible to slight degrees of

overheating.

The results with physical work (lifting

dumbbells and riding a stationary bicycle)

were much more definite. Again maximum
effort tests showed no appreciable influence

of room temperature, but when the subjects

had a choice they accomplished 15 per

cent, less work at 75° and 37 per cent, less

at 86° than at 68°. These conclusions are

quite what one would expect. Under pres-

sure efBcient work can usually be accom-



Apkil 30, 1915] SCIENCE 629

plished even under unfavorable conditions,

but as a matter of common experience we
find that the children in overheated school-

rooms and the workers in overheated fac-

tories are listless and inactive.

Fig. 5. Eelation between Boom Temperature

and Average Crampton Value for all subjects at

end of day.

Experiments are now under way in re-

gard to the influence of overheated rooms

upon susceptibility to respiratory disease

which promise to confirm the observations

of Leonard Hill as to the changes in the

mucous membranes which follow exposure

to hot and dry air, while we find that the

resistance of animals to artificial infection

is very definitely lowered by chill follow-

ing exposure to a hot atmosphere.

As to the effect of stagnant breathed air,

contaminated by a group of subjects so as

to contain on an average from 20 to 60

parts of carbon dioxide per 10,000, our ob-

servations are entirely negative, so far as

the physiological and psychological and effi-

ciency tests above mentioned are concerned.

So long as the room temperature was the

same it seemed to make not the slightest

/fOOM CoMOir/OH

Fig. 6. Eelation between Eoom Temperature

and Average Amount of Physical Work accom-

plished during the day, in summer and fall ex-

periments.

difference to our subjects whether the air

in the chamber was stagnant or was re-

newed at the rate of 45 cubic feet per min-

ute per capita—except in one particular

respect to be discussed more fully below.

It is perhaps not unnatural that these

results, like the similar results of earlier

investigators, should be popularly misin-

terpreted as meaning that ventilation of

any kind is a needless luxury. When the

first progress report of the commission was

discussed in a New York paper under the

headline, "Commission put its 0. K. on
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Stagnant Air," the curator of a large col-

lege building at once called upon the chief

of the investigating staff to ask if he would

be justified in stopping his fans. Such a

conclusion as this is^ of course, quite un-

justified and most unfortunate in its ef-

fects. No scientific investigations can con-

tradict or minimize the well-established

results of experience as to the bad effects

of poor ventilation and the beneficial re-

sults of fresh air. What physiological re-

search has done is to show why bad air is

bad—primarily on account of its high

temperature and lack of cooling air move-

ment, sometimes combined with high hu-

midity. In our experimental rooms we can

separate the factors of stagnation and
overheating, but in practise an unventi-

lated room (if at all crowded) is an over-

heated room. Ventilation is just as essen-

tial to remove the heat produced by human
bodies as it was once thought to be to re-

move the carbon dioxide produced by hu-

man lungs.

Even the quantitative standards of air

change established on the old chemical

basis serve very well on the new physical

one. For example, according to Petten-

kofer's classical figure, which is a very low

one, an adult gives off 400 British thermal

units per hour. Let us assume that this

heat must be removed by air entering the

room at 60° and leaving it not above 70°.

One B. T. U. raises the temperature of

about 50 cubic feet of air by 1°, or the

temperature of 5.0 cubic feet of air from
60° to 70°. Hence our average adult pro-

ducing 400 B. T. U. will require 2,000 cubic

feet of air per hour at 60° to keep the sur-

rounding temperature from rising. An
ordinary gas burner produces 300 B. T. U.

per candle-power hour ; therefore each such

burner requires 1,500 cubic feet of air per

candle power. These calculations, of

course, ignore direct heat loss through walls

and ceiling which with a zero temperature

outside may carry off the heat produced by
50 or 100 people. Ventilation provisions

must, however, be based on the least, rather

than on the most, favorable conditions. In

crowded auditoria every bit of the 2,000

cubic feet of air is needed, and in many
industrial processes where the heat pro-

duced by human beings and illuminants is

reinforced by the friction of machinery and
the heat from solder pots, furnaces, man-
gles, pressing irons and a host of other

sources, even more will be required.

Furthermore, the recent studies of the

New York State Commission suggest that

there may, after all, be certain deleterious

effects resulting from the chemical composi-

tion of the stagnant air of occupied rooms,

STAeHAMT AIR STACflAMr

Fig. 7. Average Calorific Value of luncheons

eaten witli ample supply of fresh air and with no

fresh air supply. In .both summer and fall ex-

periments the same conditions as to temperature

and humidity prevailed through each series.
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entirely aside from its temperature. As
noted above, all the ordinary physiological

and psychological tests failed to show any

such effect ; but in one particular we noted

a difference in the behavior of the subjects

exposed to stagnant and fresh air of the

same temperature and humidity. In two

of our series of experiments standard

luncheons were served to the subjects in the

experimental chamber and the amount on

their plates was weighed. In one series

the subjects consumed on the stagnant days

an average of 1,151 calories and on the

fresh-air days an average of 1,308 calories,

an increase of 13 per cent. In a second

series during colder weather, the average

consumption was larger, 1,492 calories for

the stagnant and 1,620 calories for the

fresh-air days, an excess again for the

fresh-air days, this time of about 9 per

cent. The opinions of the subjects as to

their comfort slightly favored the stagnant

days, but it seems possible that odors of

some sort, not consciously perceived by
those exposed to them for several hours,

may yet affect the appetite and hence the

general health.

Even if further investigations should

fail to confirm this result, it is my personal

feeling that occupied rooms should be kept

free from noticeable odors as a measure of

public decency if not of public health.

The cleanliness which results from the

habit of bathing, except for the washing of

the hands before eating, has, so far as I am
aware, no important sanitary results. Just

as the people who have been in a close room

do not notice the odors which have accumu-

lated during their occupancy, the person

unaccustomed to bathing is unconscious of

the effect produced, yet common decency

rightly demands both bodily cleanliness and

fresh air.

Eecent research has, on the whole,

strengthened rather than weakened the

arguments for ventilation. It has shown,

however, that the physical quality of the

air as well as its amount must be consid-

ered, and that a room supplied with air at

the room inlet which will explode a ther-

mometer registering to 125° (which hap-

pened to the instrument of one of my in-

vestigators in a New York City school) is

not well ventilated, however many cubic

feet of air may enter it.

The thermometer is the first essential in

estimating the success of ventilation. Tem-
perature standards must come into general

use and a rise above 70° must be recognized

as a sign that discomfort is being produced

and efficiency decreased and vitality

lowered. The carbon dioxide standard is

still of value, however, as ordinarily a

measure of the air change which is required

to carry off both heat and odors; and the

mechanical standard of thirty cubic feet of

air per minute per capita as the amount
necessary to supply in some way if an

occupied room is to remain cool and fresh

is still of general application.

The question of humidity is perhaps the

most important one which remains to be

solved before the practise of ventilation

can be placed on a sure basis. A lack of

humidity, as Professor Phelps has pointed

out, makes hot air feel cooler and cold air

feel warmer. Extreme dryness per se,

however, at high or moderate temperatures,

is believed by many to be in itself harmful,

conducing to nervousness and restlessness

and producing injurious effects upon the

membranes of the nose and throat. There

is, unfortunately, no solid experimental evi-

dence upon this point, and this is one of the

most important subjects which the N. T.

State Commission hopes to be able to study

during the coming year.

It is a foolish empiricism which main-

tains that outdoor air as Nature makes it

is necessarily the final word in air eon-
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ditioning. The task of applied science is

to find out the best elements in a natural

environment and to select the good without

the bad.

Only as we succeed by the application of

the methods of research in disentangling

and measuring the various factors involved

in atmospheric influence shall we be able to

establish sound standards for the practical

art of ventilation.

C.-B. A. "WiNSLOW

New York City

SOME ENGINEERING PROBLEMS IN
VENTILATION

In the study of ventilation the engineer-

ing problems have not been overlooked.

The criticisms directed against artificial

ventilation have accomplished the double

purpose of spurring to greater effort those

who have been investigating the physio-

logical problems relating to this subject and

of causing the ventilating engineer to in-

vestigate the mechanical features of his

work, with the intent of determining

whether ventilation systems as installed

meet all of the demands of good ventilation

as now understood and whether they oper-

ate at a maximum of mechanical efficiency.

A careful review of the results in both

fields is of surprising interest. The sani-

tarian formerly told us that carbon dioxide

was a poison, that insufficient ventilation

meant insufficient oxygen for breathing

purposes and that we were endangered by
'

' crowd poison
'

' when in a mass of people.

But little was said of temperature, less of

humidity and nothing of air movement.

We all believed that the chemistry of the

air was vital.

The sanitarians, as a result of much ex-

perimentation, beginning about ten years

ago, have proven to the satisfaction of all

that there were other factors within the

reabn of ventilation of much greater impor-

tance than the chemistry of the air, notably

its temperature, humidity and air move-

ment, that is, the physical condition of the

air.

The effect of excessive temperatures and

humidities is especially well understood, as

is the demand for constant air movement
for the elimination of bodily heat and mois-

ture. Less is scientifically known of the

effect of cold and the effect of low humidi-

ties. The solution of these two problems

is of vast importance.

Some there are who disregard altogether

air quality, pinning their entire faith on

proper temperature, humidity and air

movement. Such a position is not justified

by any reliable data now available. The
cumulative effect of long exposures to stag-

nant air must be studied before safe con-

clusions may be drawn. Attention may be

directed to the fact that in the experiments

of the New York State Commission on Ven-

tilation stagnant air decreased the appetite

of the subjects 13 per cent. Is it not safe

to assume that this is indicative of other,

and possibly more serious, results. The

report of Professor Winslow on the first

year's work of the commission well states

that this is "an observation which for the

first time offers scientific evidence in favor

of fresh air as compared with stagnant air

of the same temperature and humidity."

A final determination of the importance of

air quality involves extended experimenta-

tion.

"Window ventilation has been put forward

as a panacea for all of ventilation's ills.

But how little we scientifically know of its

worth or its difficulties, especially those of

air distribution, drafts, stagnant areas,

temperature regulation, humidification,

dust and economics.

But real advances have been made in

solving the long-standing question of what

constitutes good ventilation. The solution



Apkil 30, 1915] SCIENCE 633

of the remaining problems is but a matter

of brief period. Coineidently, splendid ad-

vances have been made in working out the

mechanical problems of ventilation. The

details of the installation of the boiler plant

have been refined with a resulting increase

in the efSciency of operation. New methods

of steam distribution, such as the vapor,

modulating and vacuum systems, have pro-

duced added comfort and economics. Tem-

perature control systems have been devised

and perfected to a point of reliability and

durability. The individual duct ventilating

system, providing air in the volumes and

of the exact temperature required by each

individual room under varying weather and

other conditions, has been developed.

Greater attention is paid to the diffusion

of the ventilating air. More attention is

now paid to the character of the installa-

tion and the materials used therein. Also

much emphasis is being placed upon the

measure of intelligence exercised in the

operation of the plant, upon which both

efficiency and economy depend. More

effort, however, still needs to be made in

these last two directions. Noisy heating

and ventilating plants may be considered

a thing of the past, for noise is indicative

only of lack of skill in design or installa-

tion.

Ten years ago the mechanical efficiency

of the ventilating fan customarily used was

about 45 per cent. Now the best type of

fan (the multi-blade) has an efficiency of

65 per cent. This advancement results in

the saving of more than 30 per cent, of the

power expenditure for ventilation. The

efficiency of the driving device has also

been increased, although in a less degree.

Possibly the most interesting, important

and valuable recent addition to the equip-

ment of ventilating plants is that of the

air washer. Eeference to air washing is

made by Dr. D. B. Reid in his book on

"Ventilation" published in London in

1844 but it is really a product of the last

ten years. Briefly it consists of a sheet-

metal chamber in which the air is passed

through a heavy mist and then through

baffles or eliminator plates by which the

air is so deflected that the entrained mois-

ture is removed. The base of the washer

constitutes a tank, into which the spray

water falls and from which it is drawn by

a centrifugal pump, usually motor driven.

The pump forces the water through pipes

and so-called nozzles which atomize the

water in the spray chamber of the washer.

The manufacturers of these washers cus-

tomarily guarantee the removal of 98 per

cent, of the dust in the air. Practically all

of the larger dust particles are removed

but there is always a residue of fine dust

which no washer will remove. In dry

windy weather when there is a great deal

of dust in the air, a large percentage of the

dust is removed, but when there is very

little dust in the air, as after a heavy rain,

a small percentage of the dust is removed.

Thus in Mr. M. C. Whipple's studies of the

air washer it was found that the dust re-

moval varied from 64 per cent, to 7 per

cent. Certain dusts are not, to an appre-

ciable extent, removed by the air washer.

A standard method of testing air washers

is needed and efforts are being made by the

American Society of Heating and Venti-

lating Engineers to work out this problem.

The best results obtained in artificial

humidiflcation have been through the(

medium of the air washer. By the use of

thermostatic devices an accurate control of

the degree of humidiflcation is obtained.

The use of the evaporating pan containing

a steam coil placed in the fresh-air chamber,

the coil being under thermostatic control,

also makes possible artiflcial humidiflcation,

but less satisfactorily.

The air washer may also be used for air
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eooling. The evaporation of the water in

the spray chamber will result in a lowering

of the temperature of the air to the extent

of 75 per cent, or more of the difference

between the wet and dry bulb temperatures,

often amounting to 10 to 15 degrees and

sometimes to 18 to 20 degrees. This is due

to the fact that water can not be evaporated

without a supply of heat from some source,

and in this case the heat is taken from the

air. Considerable cooling can be done by

the use of the same water recirculated by
the pump and a greater degree of cooling

may be accomplished by a continual supply

of cold water. Purchased from the city

mains this would be expensive, but if

pumped from an artesian well the cost is

small. "Where a constant cooling effect is

desired, independent of weather conditions,

the use of a refrigerating plant in combina-

tion with the washer is necessary. The

water tank is then increased in size and

brine or ammonia coils, partially submerged

and partially subjected to the falling spray,

are installed. This is the most efficient

method of positive artificial cooling, and is

the most desirable method for ordinary

purposes. Unfortunately it is expensive to

install, involving approximately $300 to

$600 per thousand cubic feet of air cooled.

The cost of operation altogether depends

upon the nature of the plant of which it is

a part. If the plant is large, with exhaust

steam to spare for use in an absorption

refrigerating machine and the eooling water

used in connection with the refrigerating

plant may be used in the boilers and for

domestic purposes in the building, the cost

of operation is slight. Otherwise it may be

roughly stated that the cost of cooling ten

degrees during the summer is approxi-

mately equal to the cost of heating seventy

degrees during the winter.

Cooling by evaporation of water alone

has the disadvantage of increasing the

humidity, which is usually considered ob-

jectionable. But there is some evidence

that in hot weather the lower temperature

with higher humidity is preferred by
workers. Mr. J. I. Lyle quotes, among
others, an engineer who has done a great

deal of testing laboratory work, in which
the conditions were most exacting. He
writes

:

We can state that under the conditions shown

by the readings below, the inside condition with a

lower temperature, but a higher humidity, is more
pleasant than the outside condition with higher

temperature and lower humidity.

He illustrated by a comparison of out-

side conditions of 90 degrees dry bulb, 80

degrees wet bulb and 65 degrees relative

humidity with inside conditions of 85

degrees dry bulb, 79 wet bulb and 77 per

cent, relative humidity.

For ordinary ventilation work cooling at

the expense of an increased humidity has

been regarded as objectionable. It is said

to produce a moist "clammy" feeling.

Thus dehumidification becomes a part of

artificial cooling, and the most expensive

part, for the air must be cooled to that

temperature at which saturated air contains

the moisture necessary to give the desired

relative humidity in the air when reheated

to the ultimate temperature.

The use of the air washer has become al-

most indispensable in many industries, such

as textile manufacturing, candy, macaroni,

photographic and film making and in some

processes of paper, tobacco, chemical, steel

and plumbing fixture manufacturing.

Commercial considerations have done

much to develop the use of the air washer

in industrial fields. It is regrettable that

humane considerations have done much less

in this way in the general field of ventila-

tion.

Possibly the most interesting study in

the mechanics of ventilation is that of the
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recirculation of the air used for ventilation.

The New York State Commission on Venti-

lation, established through the generosity

of Mrs. Elizabeth Milbank Anderson, has

been actively interested in this work, and

worthily so, for should it prove practical

the cost of ventilating would be materially

reduced. At one of the first meetings of

the commission arrangements were made to

carry on research work in this field. It was
found that experiments along this line had
been conducted by Dr. J. H. McCurdy, at

the International T. M. C. A. College Gym-
nasium, at Springfield, Mass., and at the

Jackson School, Minneapolis, by Professor

Frederic Bass. With the direction and
support of the commission both of these

experiments were continued under im-

proved conditions.

In the former case use was made of the

plant installed for ventilating the building,

which was readily adaptable to the purpose.^

This system included motor-driven supply

and exhaust fans, heaters and an air washer

of 36,000 to 40,000 cubic feet per minute

capacity, or over 300 cubic feet per minute

per occupant. It is such a system as is

usually used for ventilating such buildings,

and not an experimental plant, except that

the volume of air used was larger than

usual. By the manipulation of dampers
the air could be supplied entirely from out-

of-doors air, the air could all be recirculated

or part outdoor air and part recirculated

air could be used. The air could be washed

or not, as desired. Experiments were made
under all of these conditions, the subjects

being the college students at exercise in the

gymnasium, usually about 70 in number.

The carbon dioxide content of the air, the

humidity and the temperature were care-

fully studied. Also studies of the efficiency

and results of air washing were very care-

1 Described by G. P. AflBeek in Am. Phys. Educ.

Beview, April and June, 1912.

fully made by Mr. M. C. Whipple, of Har-
vard University.

The conclusion was reached that there

seemed to be no appreciable difference be-

tween washed recirculated air and outdoor

air similarly treated so far as bodily com-
fort is concerned. Naturally the propor-

tion of carbon dioxide is greater when using

the recirculated air, but no significance is

attached to this fact. Mr. Whipple con-

cludes "that recirculation provided a

plentiful supply of air with no apparent

sacrifice of wholesome properties, and that

it is a safer source of supply than outside

unwashed air."

During the winter of 1913-14 further

studies were made at Springfield under the

direction of the Ventilation Commission,

the results obtained from recirculated air

being equally as satisfactory as those ob-

tained from the use of outdoor air. Win-
dow ventilation failed to give satisfaction.

Odors were not noticeable to those

occupying the room during the use of re-

circulated and washed air, although some-

times barely notieeable to one entering

from out-of-doors.

Conclusions were based upon the results

of physiological examinations and comfort

votes of the students.

In the second case a special plant was
installed for one room of the school build-

ing, the pupils in the room serving as sub-

jects. The air was introduced into the room
at the top of each desk through a 2-ineh

vertical riser from a duct below the floor,

emerging through a funnel-shaped, nearly

horizontal orifice, at a velocity which was

barely perceptible at a distance of two feet

from the opening.^ Air was also introduced

at the top of the blackboards at the ends

of the room. The air was exhausted

through fifteen 3-inch openings evenly

2 Described in paper read by Professor Bass be-

fore Am. See. H. and V. Engineers, July, 1913.
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spaced at the ceiling of the room, and after

being passed through an air washer, where

it was cooled by the water about 15 degrees,

it was returned to the room. The volume of

air thus recirculated averaged 8.9 cubic feet

per minute per pupil.

The results obtained in this room were

compared with results in a room in the

Adams School, the pupils in both rooms

being of the same age, grade and general

condition. The room in the Adams School

was ventilated as is usual in the case of

schoolrooms. The air was admitted

through one opening above the blackboard

and was exhausted through one opening

near the floor on the same side of the room.

The air was not washed and the volumes

averaged 35.4 cubic feet per minute per

pupil. The temperature averaged slightly

lower and humidity slightly higher in the

Jackson schoolroom.

The carbon dioxide averaged 12.5 parts

per 10,000 in the Jackson School and 9.1

parts per 10,000 in the Adams School.

bust counts showed 105,000 particles per

cubic foot of air in the Jackson School and

225,000 in the Adams School. As a result

of these experiments, covering a period of

four months the conclusion is offered that

it is impossible to demonstrate physical or mental

deterioration due to the use of reeireulated air.

Neither is it possible to ascribe any discomfort on

the part of the pupils or the teacher to this re-

circulated air.

The air washing, it is stated, was not

sufficient to remove all odors, but they were

reduced to such an extent that they were

not offensive to persons occupying the room

continuously, although noticed by persons

entering the room.

In this experiment the problem of the

use of recirculated air was combined with

that of the use of a reduced volume of air

delivered directly toward the face of the

pupil. The two problems should be sepa-

rately studied. More light on the effect of

recirculated air is desirable, as is the case

with reduced volumes of air directly de-

livered and generally distributed.

In the case of one of these experiments

the volume of air used was more than ten

times that customarily used for ventilating

purposes, and in the other case the volume

of air used was less than one third that

ordinarily used. Experiments with the

standard and other volumes of air with the

standard and diffused methods of intro-

duction are desirable.

Studies along these lines are planned by

the Ventilation Commission in connection

with its experimental plant in Public

School No. 51, the Bronx, New York City.

The economy of air recirculation was pre-

sented by the writer in the Am. Physical

Education Review of December, 1913. Very

marked economy was credited to recircula-

tion. This claim was disputed by Evans

in the June issue of the Heating and

Ventilating Magazine, the claim being

made that the cost of fresh cold water re-

quired for cooling and dehumidifying the

recirculated air offset the saving in heat.

Actual experience proves that such is not

the case. Professor Bass states that water

cost three cents per day during his experi-

ments, which is vastly less than the amount

stated by Evans. Dr. McCurdy states that

some water was used for cooling, but even

with 40,000 cubic feet of air per minute

recirculated the cost of the fresh water

used does not appear to have been a seri-

ous item.

It is manifest that a large amount of heat

is saved, and this certainly warrants the

most careful study of the problem of recir-

culation. Should it prove in every way
satisfactory a great step in advance will

have been made in the field of mechanical

ventilation. But it may not be recom-

mended as yet. D. D. Kimball,

Member of New York State

Commission on Ventilation
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CONDITIONS AT THE UNIVEMSITY OF
UTAH

At tlie request of the president and with the

authorization of the council of the American

Association of University Professors, the sec-

retary of the association recently visited Salt

Lake City and spent four days investigating

the conditions at the University of Utah which

have led to the resignation of sixteen mem-

bers of the university faculty. The purpose

and the limitations of the scope of the inves-

tigation are indicated by the following ex-

tracts from the secretary's letter to the presi-

dent of the university:

The situation that has recently developed at the

University of Utah has aroused much concern

throughout the country among persons interested

in the work of the American universities, and espe-

cially among members of the university teaching

profession. It has, however, been difficult for

those at a distance to be sure that they had cor-

rectly gathered the essential facts of the case

from the incomplete and more or less conflicting

ex parte statements which have appeared in news-

papers and periodicals. In particular, the state-

ments made upon the two sides of the controversy

appear to have failed specifically to join issue

upon certain points of interest. It has, therefore,

seemed advisable to the president of the American

Association of University Professors, Dr. John

Dewey, to send a representative of that organiza-

tion to interview yourself and others concerned,

with reference to the matters in controversy; and

to endeavor to secure as full and impartial a state-

ment as may be of the relevant facts. It is per-

haps advisable to explain the nature of the inter-

est which the Association of University Professors

takes in the matter. It is coming to be a well-

recogTiized principle that the general body of uni-

versity teachers is entitled to know, with regard to

any institution, the conditions of the tenure of

the professorial office therein, the methods of uni-

versity government, and the policy and practise

of the institution with respect to freedom of in-

quiry and teaching. In the absence of informa-

tion upon these points, it is impossible for mem-

bers of the profession to judge whether or not the

institution is one in which positions may be prop-

erly accepted or retained by university teachers

having a respect for the dignity of their calling, a

sense of its social obligations, and a regard for

the ideals of a university.

It is, therefore, important to the profession that

when criticisms or charges are made by responsible

persons against any institution, with respect to its

policy or conduct in the matters to which I re-

ferred, the facts should be carefully determined in

a judicial spirit by some committee wholly de-

tached from any local or personal controversy, and

in some degree representative of the profession at

large. It is in this spirit, and for these purposes,

that information is sought in this instance. "What

appears to be particularly desirable, in the present

ease, is a fuller and more definite statement than

has yet been made public upon certain matters of

fact which still remain not wholly clear, but which

are, presumably, not incapable of ascertainment.

Any information of this sort which—with your

assistance and that of others—I may be able to

gather, will be laid before the council of the as-

sociation, and probably also before a joint com-

mittee representing this and other organizations.

My own report and the findings of the committee

will, no doubt, if the eonneil see fit, eventually be

made public. We, of course, assume that the ad-

ministration of the university is equally desirous

that all facts in any way pertinent be thus fully

made known, and submitted to the impartial judg-

ment of both the academic and the general public.

We therefore venture to count upon your aid in

this attempt to draw up a complete and unbiased

summary of the circumstances of the case; this, we

hope, may be of some service to the university as

well as to our profession.

A report upon the case may be expected as

soon as a committee of the association is able

to consider the evidence brought together by

the investigation of the secretary.

THE PACIFIC ASSOCIATION OF SCIEN-

TIFIC SOCIETIES

The letter from Professor J. N. Bovranan,

secretary of the Pacific Association of Scien-

tific Societies, published in Science for April

9, 1915, gives me the pleasant opportunity of

placing on record certain interesting facts con-

cerning the Pacific Association.

Men and women of science residing in the

Pacific region were obliged to recognize that

the demands upon time and money to enable

them to attend the meetings of the American

Association for the Advancement of Science,

in the Eastern or Central States, were so

severe as to be prohibitive to fully 99 per cent,

of the 800 Pacific members. Inasmuch as the
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American Association could not extend its in-

fluence efficiently over this region, because of

the great extent of our country in longitude,

and especially in order that the general scien-

tific interests of the region should be united,

it was determined by Professor Bowman and

many of his colleagues in the universities and

colleges of the Pacific region, and by others

engaged in the applications of science, to

establish an association of the principal scien-

tific societies already existing in the Pacific

area. The organization was effected some five

years ago and the Pacific Association of Scien-

tific Societies has been leading a vigorous and

useful life. Annual meetings have been held

in some of the leading educational centers,

such as the University of California, Stanford

University and the University of Washington.

Two years ago the council of the American

Association for the Advancement of Science

adopted the policy of organizing divisions of

the American Association for the accommoda-

tion of those members who live at great dis-

tances from the chief centers of American

population. In harmony with this policy, a

Pacific Coast Committee was appointed to

organize a Pacific Division. There was at

once the question of the future of the Pacific

Association, whose functions were in most essen-

tials precisely those proposed for the Pacific

Division. The men and the societies that

were making a success of the Pacific Associa-

tion were identically the men and the soci-

eties that would be expected to make a

success of the Pacific Division of the Amer-

ican Association. Evidently there must be no

duplication. The only practicable solution re-

quired that the Pacific Association should give

up its identity and that the forces which were

active in the Pacific Association should be

active in the work of the Pacific Division. It

was evident that the Pacific Division offered

important advantages over the existing organi-

zation, in part from the resulting unification

of general scientific interests throughout

America. The problem was approached ia a

sympathetic and unselfish spirit by aU con-

cerned, especially by the officers and more

active members of the Pacific Association, and

by none more efficiently than by Secretary

Bowman.

It has seemed to me that the Pacific Asso-

ciation of Scientific Societies, in giving up
its existence, should have the principal inci-

dents of its birth, activities and dissolution

recorded in this manner as a matter of histor-

ical interest.
|

It should be recognized by every one, it

seems to me, that the justification for moral

and financial support afforded to scientific in-

vestigation rests finally upon the availability

of the results for the welfare of mankind and

the general progress of civilization. It is

hoped that all men and women of the Pacific

region who are sincerely interested in scien-

tific research or in the spread of knowledge

amongst the people will feel entirely at home

in the Pacific Division of the American Asso-

ciation, for the encouragement of research and

the dissemination of knowledge are pre-

eminently, as every one knows, the functions

of the Association and of all its Divisions.

The sparsely populated condition of the Pacific

region, which includes all United States terri-

tory lying west of the Rocky Mountains, as

well as Mexico, British Columbia, Alaska and

the Islands of the Sea, wiU unavoidably place

a serious limitation upon the success of the

Pacific Division unless a very large percentage

of the scientists and friends of science in this

region subscribe to its membership roll and

join enthusiastically in promoting its plans.

The yielding of generous support would on the

contrary make success prompt and complete.

W. W. Campbell,

President American Association

for the Advancement of Science

Mount Hamilton, Calipobnla,

April 14, 1915

THE AMEBICAN ASSOCIATION FOB TBE
ADVANCEMENT OF SCIENCE

MINUTES OF THE COMMITTEE ON" POLICY

Messrs. Nichols, Pickering, Woodward,

Cattell, Noyes, Humphreys, Pairchild, Paton

and Howard, of the conunittee, met informally

in the private dining-room of the Cosmos Club

on Monday, April 19, 1915, at Y p.m. After

dinner, the meeting was called to order by the

chairman, Mr. Nichols.
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The minutes of the meeting of December 31,

1914, were read and approved.

After full discussion a number of resolu-

tions were recommended to the council. These

were adopted by the council and are printed

in its minutes.

A letter from Ex-president Eliot was read

in which he made certain suggestions rela-

tive to the possibility of preventing over-

crowded programs at the meetings. On mo-

tion, the permanent secretary was instructed

to arrange, so far as possible, all general inter-

est items in the first, or general, part of the

program in order that they may be easily con-

sulted.

Professor Pickering, from the subcommittee

on the Colburn Fund, of the committee on re-

search, presented a report.

Professor Cattell presented a report from the

Committee of One Hundred on Scientific Re-

search.

Professor Pickering presented a report from

the Committee on Expert Testimony.

L. O. HOWAED,
Secretary

MINUTES OF THE COtlNCrL

The council met at 4.45 p.m., April 20, 1915,

in room 37, new building of the National Mu-

seum, with Messrs. Fairchild, Nichols,

Humphreys, Cattell, Kober, Shear, Taylor,

Alsberg, Shantz and Howard present.

The meeting was called to order by the

permanent secretary and Mr. Eairchild was

asked to preside.

The committee on policy submitted a re-

port through its chairman, Mr. Nichols, and,

on recommendation of the committee, the fol-

lowing actions were taken by the council:

On nomination by the sectional committee

of Section B, Professor E. Percival Lewis, of

the University of California, was elected as

vice-president of that section in place of Pro-

fessor Frederick Slate, elected at the Phila-

delphia meeting, who was unable to serve.

On nomination by the sectional committee

of Section H, Professor Lillien J. Martin, of

Stanford University, was elected as vice- presi-

dent of that section in place of Professor

George M. Stratton, elected at the Philadel-

phia meeting, who was unable to serve.

A resolution was adopted requesting Dr.

William W. Campbell, president of the asso-

ciation, to prepare a formal address for the

San Erancisco meeting in addition to his

regular address to be delivered before the asso-

ciation at the winter meeting of 1916-17.

In view of the desirability of rapidly in-

creasing the membership of the newly founded

Section M (agriculture), the council, on reso-

lution, directed that the entrance fee of five

dollars be remitted for the present calendar

year to new members in the Section of Agri-

culture who may join from the following na-

tional societies having a qualification member-

ship:

Society for Promotion of Agricultural Science.

American Society of Agronomy.

The Society of Horticultural Science.

The American Society of Animal Production.

The Official Dairy Instructors' Association.

On motion, it was resolved to continue the

subcommittee of the committee on research

constituted at the Philadelphia meeting for

consideration of the Colburn will fund.

Professor Eoscoe Pound, of the Harvard
Law School, was elected as a member of the

committee on the amendment of the charter

in place of Dr. Charles S. Minot, deceased.

An application from the Gamma Alpha

regular program of the association when the

Graduate Scientific Fraternity to allow a

notice of its meeting to be inserted in -the

regular program of the association when the

conventions of the fraternity were held at the

same time and place as the meetings of the

association was read and acted upon favorably.

On motion, the committee on policy was

authorized to appoint a committee on the inter-

national relations of scientific institutions and

scientific men.

The financial report of the permanent secre-

tary for the fiscal year from November 1,

1913, to October 31, 1914, was read and, on
motion, approved and ordered printed.

The permanent secretary reported briefly

concerning the arrangements for the San
Francisco meeting and announced that the
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new volume containing the constitution, list

of meetings, officers, committees, fellows and

members was nearly ready for publication.

At 5.30 P.M., the council adjourned.

L. O. Howard,
Permanent secretary

SCIENTIFIC NOTES AND NEWS
Members of the National Academy of Sci-

ences were elected on April 21, as follows:

Dr. Charles Greeley Abbot, director of the

astrophysical laboratory of the Smithsonian

Institution; Dr. W. E. Castle, professor of

zoology, Harvard University; Dr. G. Stanley

Hall, president of Clark University and pro-

fessor of psychology; Dr. Frank E. Lillie, pro-

fessor of embryology, University of Chicago;

Dr. Graham Lusk, professor of physiology,

Cornell Medical School; Dr. Eobert A. Milli-

kan, professor of physics. University of Chi-

cago ; Dr. Alexander Smith, professor of

chemistry, Columbia University; Dr. Victor

C. Vaughan, professor of hygiene and physi-

ological chemistry. University of Michigan;

Dr. H. S. White, professor of mathematics,

Vassar College; Dr. S. W. Williston, professor

of paleontology. University of Chicago.

The following have been elected members

of the American Philosophical Society: John

J. Abel, M.D., Baltimore, Md.; Edwin Plimp-

ton Adams, Ph.D., Princeton, IST. J.; Walter

Sydney Adams, Pasadena, Cal. ; John Merle

Coulter, Ph.D., Chicago, 111.; Whitman Cross,

Ph.D., Washington, D. C; William J. Gies,

M.D., New York City; Philip Bovier Hawk,
Ph.D., Philadelphia; John Fillmore Hayford,

Evanston, 111. ; Emory Richard Johnson,

Se.D., Philadelphia; John Anthony Miller,

Ph.D., Swarthmore, Pa.; Thomas Hunt
Morgan, Ph.D., New York; William Fogg
Osgood, Ph.D., Cambridge, Mass.; Raymond
Pearl, Ph.D., Orono, Me.; Theobald Smith,

M.D., Boston, Mass.; John Zeleny, Ph.D.,

Minneapolis, Minn.

A BANQUET to Dr. William Henry Dall,

commemorating the completion of fifty years

service to science was given at the Cosmos
Club, Washington, on April 21. Dr. Dall re-

sponded to a series of toasts which were as

follows : Dall the Alaska pioneer. Dr. Alfred H.
Brooks; Dall the anthropologist. Professor

William H. Hohnes; Dall the coast pilot, Mr.

Isaac Winston; Dall the malacologist. Dr. T.

Wayland Vaughan; Dall the zoologist. Dr. C.

Hart Merriam; Dall the nomenclatorist, Dr.

Ch. Wardell Stiles; Dall the poet. Justice

Wendell P. Stafford; Dall the man. General

A. W. Greely.

The Royal Society of Arts has presented its

Albert medal to Senator Guglielmo Marconi
" for his services in the development and prac-

tical application of wireless telegraphy."

At the annual dinner of the National Acad-

emy of Sciences, held on April 20, the Draper

medal was presented to Dr. Joel Stebbins, pro-

fessor of astronomy at the University of

Illinois.

The Jacksonian prize of the Royal College

of Surgeons, London, has been awarded to Mr.

Jonathan Hutchinson for his essay on the

pathology, diagnosis and treatment of trigem-

inal neuralgia, and the John Tomes prize to

Mr. J. F. Colyer for his work on comparative

dental anatomy and pathology.

According to a cablegram from Nish, Dr.

Richard P. Strong, professor of tropical dis-

eases in the Harvard Medical School, arrived

there on April 24. He at once sat down to a

long conference with the minister of the in-

terior, Ljouba Jovanovitch, to discuss a plan of

campaign against disease.

Dr. Samuel T. Darling, who was associated

with General Gorgas for ten years on the

Panama Canal, and who accompanied him to

South Africa during his investigation of dis-

ease among the miners on the Rand, has re-

signed as chief of laboratory, and will inves-

tigate disease in the far east for the Rocke-

feller Foundation's international health com-

mission. He left for Singapore via Liverpool

on the Adriatic on April 21.

Dr. Frederick H. Getman, of Bryn Mawr
College, has resigned as associate professor of

physical and inorganic chemistry and will

open a private research laboratory in Stam-

ford, Conn., at the close of the academic year.
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0. M. Jansky, professor of electrical engi-

neering at the University of Wisconsin, has

accepted an appointment on the jury of

awards in the electrical group of the machinery

exhibit at the Panama-Pacific International

Exposition. He takes up his duties at San

Francisco on May 3.

Dr. K. Hiratama, professor of astronomy in

the University of Tokio, arrived at San Fran-

cisco on April 19 for tvro years' research study

in the United States, principally at Tale Uni-

versity. He will inspect the observatories of

the country and seek suggestions for the ad-

vancement of astronomical work in Japan.

The Anglo-Swedish Antarctic expedition,

under the leadership of Professor Otto Nor-

denskjold, has been postponed until the war

has ended.

During part of March and April, Mr. Eobert

Cushman Murphy, of the Brooklyn Museum,

conducted field work in the Lower California

desert. The principal object of the expedition

was to study and obtaiu specimens of the

pronghorn antelope. The material collected is

to be used in a large exhibit illustrating plant

and animal life of the arid southwest.

Professor J. S. Huxley, of the department

of biology, Rice Institute, accompanied by

Mr. W. M. Winton, biological fellow, and Dr.

W. C. Graustein, instructor in mathematics,

visited the Texas College, April 17-19, for an

examination of local fossils gathered by Pro-

fessor Francis from the Brazos Valley, as a

preliminary to a collecting trip planned for

later in the spring.

At the meeting of the New England Federa-

tion of Natural History Societies held last

week in the building of the Boston Society of

Natural History, Boston, the principal busi-

ness was the reports of societies and the elec-

tion of officers. More than twenty societies

responded to the former with statements out-

lining their activities. The election resulted

as follows: President, John Eitchie, Jr., Bos-

ton Scientific Society; vice-presidents, Arthur

H. Norton, Portland Society of Natural His-

tory; Norman S. Easton, Fall Eiver Society of

Natural History; secretary, James H. Emer-

ton, Cambridge Entomological Club, Boston;

treasurer. Miss Delia I. Griffin, curator. Chil-

dren's Museum, Pine Banks, Jamaica Plain.

The members of Sigma Xi in the University

of Oklahoma have organized a club to be

known as the Sigma Xi Club of Oklahoma.

Dr. Irving Perrine addressed the first regiilar

meeting, on March 29, on the subject of " Some
Problems in Oklahoma Geology." It is the

purpose of the organization to stimulate scien-

tific research in the University of Oklahoma

and the secretary, W. C. Allee, desires to get

in communication with members of Sigma Xi
who are planning to pass through Oklahoma.

Professor T. B. Brodie, professor of physi-

ology in the University of Toronto, will de-

liver a course of four lectures on " The Gases

of the Blood" at King's College, London, on

May 31, June 2, Y and 9.

M. Edmond Eigaus, of Boulogne, known for

his work in geology and paleontology, has died

in his seventy-seventh year.

Dr. W. Grylls Adams, F.E.S., emeritus

professor of natural philosophy and astronomy

in King's College, London, died on April 10,

at the age of seventy-nine years.

Dr. Otto N. Witt, professor of chemical

technology in the Technical High School at

Charlottenburg, died on March 23, aged

sixty-four years.

A NEW publication called the Illinois Chem-

ist will make its appearance at the University

of Illinois in May. Four chemistry organiza-

tions will cooperate with the chemistry de-

partment in issuing this new quarterly. It

will publish among other things, information

iti regard to research work—results of experi-

ments, notes on the work of alumni in the

science. H. D. Valentine has been elected

editor and V. W. Haag, business manager.

It is announced in Nature that the whole

of the collections and library of the late

Fortescue W. MiUett, of Marazion and Brix-

ham, have been acquired by Mr. Heron-Allen,

and will be incorporated as a special section of

the Heron-Allen and Earland collection, to

which the collection of the late J. D. Siddall,

of Chester, was also added recently. It is
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hoped that this entire collection, numbering'

some 10,000 slides, and the library which ac-

companies them, wiU ultimately be incor-

porated with the Museum of Oceanography and

Marine Biology, which it was the ambition of

the late Sir John Murray to found. Broadly,

his object was to form his collections of mate-

rial and soundings into a department of the

Natural History Museum in conjunction with

the H. B. Brady and W. B. Carpenter col-

lections, which are already there. The co-

ordination of the Brady, Carpenter, Murray,

Millett, Siddall, and Heron-Allen and Earland

collections would form a reference museum of

oceanic deposits and type specimens without

an equal in the world.

The biological laboratory at Eairport is

Tegularly open but the mess and special ac-

•commodations for temporary investigators will

he available about June 15. There are oppor-

tunities and facilities for zoological and botan-

ical investigations as well as for chemical

studies relating to biological problems. Inves-

tigators desiring to occupy tables for any part

of the season may communicate with the Com-

missioner of Fisheries, Washington, D. C, or

the director of the station, Fairport, Iowa.

Professoe Lawrence Martin, of the Uni-

versity of Wisconsin, is planning to conduct

a party for summer field work in Alaska,

stopping on the way at the Grand Canyon of

the Colorado, the fault lines near San Fran-

cisco, and the California exposition. The trip

is open to students from other universities and

to teachers of geography and geology. It wiU

start the middle of June or first of July and

be gone about two months. Most of the time

will be spent in camp along the fiords and in

studying the glaciers of southeastern Alaska,

including the Muir, Grand Pacific, Johns

Hopkins and other ice tongues in Glacier Bay
near the base of Mt. Fairweather (15,000 feet

high), and the Taku, ISTorris, Eagle, Herbert,

Mendenhall, Davidson, Denver, Sawyer,

Dawes, Baird, Patterson, Le Conte and the

Great Glacier of the Stikine. Examination of

faults and other structures in the sedimentary

rocks at the border of the coast range batho-

lith, especially in relation to the origin of the

fiords. Visits to gold mines, placer deposits,

copper mines, marble quarries, gypsum mines,

salmon canneries, native villages with totem

poles, etc. Possible ascent of Mt. Edgecumbe,

a dormant volcano near Sitka. Trip over Ca^

nadian Coast Eange on White Pass and Yukon
Railway. Students without previous training

may work for credit in elementary geology

and physical geography, while advanced stu-

dents can take up special problems in physiog-

raphy, structural geology, stratigraphy and

glacial phenomena.

In connection with the 109th annual meet-

ing of the Medical Society of the State of

New York, in Buffalo, this week, a program of

public lectures was arranged as follows:

Monday evening, April 26, "Public Health."

Professor O.-E. A. Winslow, director, division of

publicity and education. New York State Depart-

ment of Health. Subject: "The New York State

Department of Health and its Work." Illustrated.

Dr. Charles J. Hastings, medical officer of health,

Toronto, Ont. Subject: "What are We Doing to

Improve our Eace?" Dr. Praneis E. Pronczak

will preside.

Tuesday afternoon, April 27, "Child Saving."

Julia C. Lathrop, chief of children's bureau, U. S.

Department of Labor, Washington, D. 0. Sub-

ject: "Why the Children's Bureau Studies Infant

Mortality. '
' Dr. Angenette Parry, New York

City, president, Women's Medical Society of New
York State, will introduce the speaker. The ladies'

committee cordially invite all women to meet Miss

Lathrop in the Eeeeption Eoom of the Armory at

five.

Tuesday evening, April 27, "Child Welfare."

Dr. J. W. Sohereschewsky, surgeon, Public Health

Service, Washington, D. C. Subject: "The Ee-

latiou of Heat to the Summer Mortality of In-

fants. '
' Illustrated.

Wednesday afternoon, April 28, "Mentality of

the ChUd." Henry H. Goddard, Ph.D., director,

department of research. The Training School,

Vineland, N. J. Subject: "The subnormal Child:

Who is He and what must be Done for Himt"
niustrated.

Wednesday evening, April 28, "Safety Pirst.

"

Dr. Thomas Darlington, American Iron & Steel

Institute, New York. Subject: "Welfare Work m
Industry." Illustrated.

Thursday afternoon, April 29, "Prevention of

Blindness." Edward M. VanCleve, managing di-
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rector of the National Committer for the Preven-

tion of Blindness, New York. Subject: "Saving
Sight and Saving Citizens." Illustrated.

Thursday evening, April 29, "Conservation of

Vision." Mr. Ward Harrison, illumiaating engi-

neer, Cleveland, Ohio, representing the Illuinina-

ting Engineering Society. Subject: "Eight and
Wrong Methods of Interior Illumination." Illus-

trated by booths.

The Eoyal Geographical Society, as we
learn from Nature, has received news of Sir

Aurel Stein's explorations in Central Asia

from April to November, 1914. The expedi-

tion started in April from Tunhuang, where it

had halted to recruit after the trying cam.-

paign in the Lop-nor desert between Turfan

and the northern boundary of Tibet. The caye

temples of the Thousand Buddhas near Tun-
huang were re-visited, and further interesting

collections were made. The explorer followed

the ancient wall for 250 miles, and found that

it was constructed of fascines of reeds or

brushwood, admirably adapted to check the

wind erosion of the desert sands. Coins, pot-

tery and metal fragments found near the sur-

face made it possible to define the Chinese

frontier posts with accuracy. Beyond the So-lu

Hu Valley further remains of the same kind

were found. While Sir Aurel Stein was hunt-

ing for remains of the Great Tuechi on Indo-

Hun culture to the north, his surveyor, Lai

Singh, examined the ruined town of Khara
Ehoto, and proved that this could be no other

than Marco Polo's " City of Etzina," where in

ancient times travelers bound for Karakoram,

the old Mongol capital, used to lay in supplies

for the march across the great desert. Here
many Buddhist remains were found, and it

was ascertained that the ruin of the city was
due to failure to maintain the irrigation

system. When he despatched his report Sir

Aurel Stein had planned to examine Buddhist

ruins round Turfan, while his surveyor was
to undertake the exploration of the little-

known desert ranges of the Kuruk-tagh be-

tween Turfan and the Lop-nor depressions.

There has recently been issued by the Bu-
reau of Standards, of the Department of Com-
merce, a paper describing a Wheatstone bridge

designed with especial reference to flexibility

of use in measurements with resistance ther-

mometers, and discussing the use thereof.

The 'bridge is adapted to use with either the

Siemens type or Callendar type of resistance

thermometer, or with the potential terminal

type of thermometer by the use of the Thom-
son double bridge method. The instrument is

also arranged so that it may be completely

seK-calibrated. The 0.01, 0.001 and 0.0001 ohm
decades are secured by varying, by means of

dial switches, the shunts on three coils per-

manently connected in the measuring arm of

the bridge. The sum of the resistances which

are permanently connected is 2.5 ohms when
the dials are set on zero, so that in order to

measure resistances smaller than this a coil

of 2.5 ohms is connected in the adjacent arm
of the bridge. The entire electrical circuit of

the bridge, coils, contact blocks, switches and

connectors are totally immersed in an oil-

bath thermostat, and special manipulating

devices for the links and dials, etc., are pro-

vided. Details of construction are shown by
photographs and briefly explained in the text.

A new form of hermetically sealed coil, suit-

able for Wheatstone bridges, potentiometers,

and similar apparatus, is fully described and
record of its performance reviewed. Such
construction eliminates the seasonal varia-

tions of resistance (with varying atmospheric

humidity) found in coils of the usual types.

The accuracy attainable with the bridge is

such that resistances of one ohm or more can

be measured to an accuracy of one part in

300,000 in terms of the unit in which the cali-

bration is expressed. This corresponds to an

accuracy of about 0°.001 for measurements

with the platinum resistance thermometer.

Low resistances, the accuracy of measurement

of which is limited by variations in contact

resistances, may be measured to about three

millionths of an ohm. This figure, rather than

the one given above for accuracy, represents

the precision attainable in measuring small

changes of resistance such as are usual in

resistance thermometry.

The nation-wide study of the lumber indus-

try, which is being made jointly by the Depart-

ment of Agriculture and the Department of
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Commerce, and the other industrial and tech-

nical investigations and experiments which

have been carried on by the Forest Service in

the last two years, were discussed at a confer-

ence of Forest Service officials at Madison,

Wis., on April 14 to 17. The Forest Service

Laboratory, the Washington Office of Indus-

trial Investigations, and each of the seven Na-
tional Forest Districts were represented at the

conference by specialists. Among the sub-

jects discussed were : Cooperation of the Forest

Service with industries, lumber distribution in

the United States, utilization of low-grade

lumber and mill waste, adaptation of manu-
facturing and grading to specific classes of

consumers, unification and standardization of

lumber grades, study and development of gen-

eral markets for National Forest timber, mill

scale studies, including technical methods,

tallying, etc. ; lumber depreciation and the col-

lection and compilation of lumber price data.

VNIVERSITY AND EDUCATIONAL NEWS

Appropriations for two new buildings to

meet the needs of the University of Ohio and

for additional tracts of farm land west of the

Olentangy have been voted through the finance

committee of the lower branch of the legis-

lature. These extensions would involve an ex-

penditure of $340,000. A domestic-science

building to cost $150,000 and a shop building

for manual training to cost $120,000 are pro-

vided. Ninety acres of land would be pur-

chased west of the Olentangy Eiver at a prob-

able cost of $70,000.

The department of geology of Oberlin Col-

lege is to move soon from the old building to

a modern home in the science quadrangle.

The museum has recently added much valu-

able data, including a collection of paleozoic

fossils carefully worked over, identified and

labeled; a collection of gold and silver, lead,

bismuth and other ores from Utah and Idaho;

a considerable number of topographic coast

survey and other maps, and a large collection

of waU pictures.

Professor C.-E. A. Winslow has been ap-

pointed to the newly established Anna M. L.

Lauder professorship of public health at the

Tale Medical School. He will give up his

connection with the New York State Depart-

ment of Health and the Teachers' College to

take up this work next fall, but will continue

to act as curator of public health at the Amer-
ican Museum of Natural History.

Professor James F. Norris, head of the

chemistry department and of the department

of general science of Simmons College, Boston,

has accepted the position of professor of

chemistry and director of the chemistry labo-

ratories of Vanderbilt University, Nashville,

Tenn.

At the Massachusetts Institute of Technol-

ogy Associate Professor Henry G. Pearson is

advanced to the grade of professor of English

and he will be placed in charge of the depart-

ment on the retirement of Professor Arlo

Bates at the end of the present academic year.

The following assistant professors are ad-

vanced to the grade of associate professor in

their respective departments: Dr. Eobert F.

Bigelow, zoology and parasitology; W. Felton

Brown, freehand drawing; Harold A. Everett,

naval architecture and H. E. Kurrelmeyer,

German. Instructor Henry B. Phillips is ad-

vanced to assistant professor of mathematics,

and assistant instructors K. C. Eobinson and

John E. Bird are advanced to the grade of in-

structor in mechanical drawing. Miss Ruth

M. Thomas, research assistant in organic

chemistry, is advanced to research associate in

the same department. The title of Professor

A. E. Kennelly is changed from chairman to

director of the research division of the depart-

ment of electrical engineering.

Mr. W. L. Mollison has been elected master

of Clare College, Cambridge, in succession to

the late Dr. E. Atkinson. He was second

wrangler in the mathematical tripos of 1876,

and was elected a fellow of Clare in that year.

DISCUSSION AND COBEESPONDENCE

THE PRESENTATION OP THE FUNDAMENTAL CON-

CEPTIONS OP MECHANICS

The recent discussion in Science of the

fundamental equation in mechanics has sug-
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gested that perhaps some readers might be in-

terested in a method of approach to the accu-

rate physical conceptions of force and mass

which I have been using recently with appar-

ent success, and which differs, I believe, from

that found in any text-book. I have come to

believe that except for the very unusual stu-

dent the disciplinary value of a dogmatic,

mathematical presentation of mechanics is

small, and that it is better to arouse and main-

tain interest by progressing from matters of

every-day experience by as easy steps as pos-

sible, following largely the development of

ideas which history has shown to be the nat-

ural one.

For the sake of brevity, I shall have to give

the steps merely in outline. In fairness, then,

the reader should remember that the work is

supposed to extend over a period of several

weeks, giving ample opportunity for the illus-

tration of the various conclusions by numerous

examples and problems, only a few of which

can be suggested here.

Physics is largely a study of forces, and of

the motions and strains due to forces. We will

begin, then, with a study of common forces.

A. Force

1. Introduction.—Common experience. Mus-
cular sensations. Common effects of muscular

exertion:

(1) Gravitational force overcome— weight

raised;

(2) Elastic force overcome—spring compressed

or stretched;

(3) Frictional force overcome—sled dragged;

(4) Speed changed—^ball thrown or caught;

(5) Direction of speed changed—stone whirled

in circle.

To study these it is necessary to be able to

compare or measure forces.

2. Measurement of Force.—It is simplest to

use the first effect, for preliminary work. It is

natural to assume, in agreement with common
experience, that the effort or force required to

lift a number of equal blocks of iron is pro-

portional to the number of blocks, or, more

generally, to the volume of iron lifted. For

present purposes we will define the following

as our units of force

:

A kilogram weight (kg. wt.) is the force re-

quired to lift 128 c.c. of iron;

A pound weight (lb. wt.) is the force re-

quired to lift 3.55 cu. in. of iron.

We are now able to measure the forces required

to produce the various effects mentioned above.

3. Elastic Forces—Spring Balance.—Stretch

proportional to force. Hooke's Law. Calibra-

tion of spring balances for use where actual

weights are inconvenient. Bending of a beam,

stretching of a wire, twisting of a rod.

4. Forces in Equilihrium.—Two or more
forces acting on a ring. Force table. Parallel

forces acting on a beam. Non parallel forces

acting on a derrick, etc. Definition of vector,

vector sum, mom,ent of force, lever arm.

Experimental laws:

(1) The vector sum of all forces acting must
be zero.

(2) The algebraic sum of the moments of

force about any axis must be zero.

Ghem,ical balance.—Use to compare weights.

Calibration of a set of brass and iron weights

for use as standard forces.

5. Frictional Forces.—Friction is evidently

equivalent to a resisting force equal and oppo-

site to the force necessary to move the sled or

other body uniformly along a horizontal plane.

Study friction of wood on iron and wood on

wood.

Experimental laws:

(1) Frictional force depends only slightly

on the speed of relative motion. Kinetic and

static friction.

(2) Frictional force is directly proportional

to the force pressing the two surfaces together.

F=^fxP. Define coefiicient of friction.

(3) Frictional force is independent of the

area of contact.

(4) Frictional force varies with the nature

of the surfaces involved.

(5) A body started with a certain initial

speed s„, is brought to rest in a distance which

is inversely proportional to the coefficient of

friction. This suggests that on a perfectly

smooth horizontal surface (/^^O), a body

would keep moving with constant speed.
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Before we can determine the effect of a con-

stant unbalanced force in changing the motion

of a body, we must study some simple types of

motion.

6. Some Simple Types of Motion.—(1) Uni-

form motion in a straight line with constant

speed. Define velocity. d= st.

(2) Constantly changing speed, linear mo-

tion. Define acceleration of speed. Derive

formulas : s^at; d= iat^ ; etc. ; and

s= s„+ ai ; d^s„t -\- iat^ ; etc.

(3) Parabolic motion, combination of (1)

and (2) at right angles. Formulas.

(4) Uniform circular motion. Constant

speed but constantly changing velocity. De-

rive a^s'^/r. Distinguish tangential from

centripetal acceleration.

7. Type of Motion Due to a Constant Gravi-

tational Force.—(1) Atwood's machine,

balanced forces; speed constant.

(2) Atwood's machine, small unbalanced

force ; d

,

—f^; positive acceleration.

(3) Atwood's machine, small retarding force

;

negative acceleration.

(4) Ball rolling down an inclined plane, or

Fletcher's apparatus ; s ^—'t, d.—'t'^; accelera-

tion constant.

(5) Water jet against blackboard, parabolic

path; dr^f^.

(6) Ball rolling off table ; measure 5^. Same
for all bodies.

Conclusion: The motion produced is one

with constant acceleration.

8. Variation of Acceleration with the Force

Acting on a Given Body.— (1) Atwood's ma-
chine, various small unbalanced forces.

(2) Frictionless carriage on smooth hori-

zontal plane.

Conclusion: The acceleration is directly

proportional to the force.

9. Measurement of Force Required to Give

Centripetal Acceleration to a Given Body.—
(1) Swing 50 or 100 gm. on the end of a rubber

band or spiral spring and determine the stretch

during rotation at a fixed rate. Measure the

gravitational force required to produce the

same stretch. Compute the centripetal accel-

eration and show that the force required to

produce it is to the weight of the body as the

centripetal acceleration is to the acceleration

of gravity.

(2) The centripetal force in the case of a

mass rotating in a horizontal plane and free

to slide along a rod may be measured directly

by the weight required to produce the accelera-

tion. Make the same computation as in (1).

Conclusion: The unbalanced force required

to produce centripetal acceleration is equal to

that required to give the same body an equal

linear acceleration. Combining this with the

conclusion of §8 we see that the acceleration

produced by an unbalanced force acting on

any given body is proportional to the force

and is in the direction of the force, whether

it is tangential or centripetal.

10. Nongravitational Forces, Magnetic, Elec-

tric, Frictional, etc.—Can be balanced by grav-

itational forces; produce the same effect when
unbalanced; can be measured in terms of the

gravitational force which will balance them or

which will give the same acceleration to the

same body. From our experience with gravi-

tational forces we generalize and assume that

whenever a body is being accelerated it is being

acted upon by an unbalanced force ; and if the

known forces acting on the body are insuffi-

cient to account for its acceleration, we imme-

diately postulate the existence of another force

and experiment to find out what physical prop-

erties of the body in question and of the other

bodies concerned, determine the amount of the

force.

We have studied the relative effect of vari-

ous forces upon the same tody and arrived at

the important generalization that whether the

acceleration produced be tangential or cen-

tripetal, it is proportional to the force and in

the direction of the force. We will not study

the effect of the same force on various bodies.

B. Inertia or Mass

11. Introduction.—The fact that force is

necessary to change the velocity of any body

implies a tendency to persist in uniform mo-
tion and to resist a change of motion. This

property of bodies is called inertia. The easier

it is to accelerate a body, the less its inertia, of
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course. So it is natural to assume that the

inertia of any body is proportional to the force

(F) required to give it unit acceleration, or

since acceleration is proportional to force and

since the acceleration produced by unit force

would be 1/F, this is equivalent to assuming

that inertia is inversely proportional to the

acceleration produced by unit force.

12. Inertia of Different Volumes of Iron.—
(1) Two carriages carrying two or three equal

volumes of iron, accelerated toward each other

by a stretched rubber band.

(2) Atwood's machiae, same force, different

volumes of iron.

Conclusion: Acceleration is inversely pro-

portional to the volume of iron for the same

force; therefore inertia is directly propor-

tional to the volume of iron or to the amount

of iron.

13. Inertia of Equal Volumes of Various

Substances.—Assume that two bodies have the

same inertia when the same force gives them

the same acceleration. Using the same appa-

ratus as in §12, we find that the ratio of the

inertias or masses of any two bodies is equal

to the ratio of their weights (at a given point

on the earth).

14. Units of Mass.—^Kilogram, gm., pound.

15. Falling Bodies.—Since the force acting

is proportional to the mass of each body, the

acceleration must be the same for all. This

conclusion agrees with experiment.

G. Fundamental Law of Mechanics

16. Summary:
With same mass : - a^-.a^^F^: F,.

With same force

:

a^:a^=^m^: m^.

With same acceleration : m,^:m^^F^: F,.

Combining these : m^a^ : mji^= F^ : F^.

17. Fundamental Law.—When any body is

acted on by an unbalanced force, the accelera-

tion produced is in the direction of the force,

is proportional to the force and is inversely

proportional to the inertia of the body acted

upon.

18. Gravitational Units of Force.—Kg. wt.,

lb. wt. The units we have been using. If

force is measured in kg. wt., mass in kg., and

acceleration in cm, per sec. per sec. then

a == gF/m,

where g is the acceleration of gravity. The
same equation holds for lbs. wt. and lbs. and ft.

per sec. per sec. Variation of g with distance

from center of earth. Units not absolute.

19. Absolute Units of Force.—Dyne, poundal.

Independent of gravity. Simpler equation

F=^ma.
20. Application to Various Special Gases.—

Atwood's machine, inclined plane, etc.

21. Definition and Discussion of Momentum,
Impulse, Work and Energy.

I shall be very grateful for any suggestions

in regard to the above outline, especially from
those who are willing to concede that a de-

parture from our present dogmatic method of

presentation is advisable.

Gordon S. Fuloher
Wisconsin Univeesity

April 1, 1915

GET THE UNITS EIGHT

Professor A. Gray iu a recent lecture on
Kelvin's work in gyrostatics, says:

It is always a good thing to get down to num-
bers and it is a most healthful mental diseiplino

to be forced to get the units right.

The force of this remark is apparent in fol-

lowing the discussion in Science relative to

the best expression of the fundamental equa-

tion in mechanics. Professor Kent criticizes

Professors Huntington and Hoskins, objecting

to the form of the equation F= ma. He
rightly says:

The equation is not true in the ordinary Eng-

lish system (foot-pound-second) until it is hybrid-

ized by valuing either ^ or m in some other unit

than pounds (poundal or gee-pound) or a in grav-

itals (instead of feet) per second per second

(1 gravital ^32.174 feet) or else the letter m
is explained as not being quantity of matter in

pounds but only the quotient or ratio W/g.

Neither is it true in the metric kilogram-meter-

second system. ... It is of course true in the dyne-

centimeter-gram-second system but this system is

only used in higher physical theory and it should

not be inflicted on joung students.i

1 Science, Vol. XLI., No. 1055, p. 424.
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Now what is the difficulty with the dyne-

C.G.S. system and why not inflict it on the

young? What is the present system, if not an

infliction ?

At Blue Hill Observatory we have for some

time been expressing temperatures in degrees

absolute, pressures both atmospheric and vapor,

in kilobars or kilodynes, and rainfall in milli-

meters. Dr. Shaw, of the British Meteorolog-

ical Office, has since May 1, 1914, published

rainfall values in the daily weather report in

millimeters and beginning January 1, 1915,

the millimeter is used in the weekly and

monthly weather reports. In nearly every part

of the world except the United States the

millimeter has supplanted the inch as the unit

of rainfall measurement. Of course it will be

adopted here before long. As Shaw points out,

aside from the advantage of using a unit gen-

erally adopted, the unit of rainfall 0.01 inch

used to define a rain day has been most un-

satisfactory. A fall of 1 mm. (0.04 inch) is

a much fairer definition and as a matter of

fact we have had to publish this in addition to

the former.

Prom the point of view of the engineer, the

use of the millimeter facilitates computation

and realization of the amount of water avail-

able over a given area. A millimeter of rain-

fall means a liter of water per square meter.

Any one who has lived in the western part

of the United States and recalls the various

miners' inches for measuring water depth and

flow will realize that it would be far from

being an infliction to have the C.G.S. units

come into general use in engineering practise.

It is not so difficult to break away from the

old units as may be imagined. A year's con-

stant use of the C.G.S. units makes one feel

like saying, when reading of inch measure-

ments, " Inch, inch ? Where have we met that

term before ?

"

Alexander McAdie
Harvard TJniversitt

a spurious case of multiple human births

In the Boston Medical and Surgical Journal

for September 26, 18Y2, under the head of

Medical Miscellany occurs the following item

:

Eight Cliildren at a Birth.—On the 21st of Au-

gust, Mrs. Timothy Bradlee, of Trumbull County,

Ohio, gave birth to eight children—^thiee girls and

five boys. They are all living, and are healthy but

quite small. Mr. Bradlee was married six years

ago to Eunice Mowery, who weighed 273 pounds on

the day of her marriage. She has given birth to

two pairs of twins, and now eight more, making

twelve children in six years. Mrs. Bradlee was a

triplet, her mother and father being twins, and her

grandmother the mother of five pairs of twins.

This case has been quoted often both in gen-

eral texts, such as Gould and Pyle, " Anomalies

and Curiosities of Medicine," 1897, p. 153, and

in special papers, such as Wilder, American

Journal of Anatomy, Vol. 3, p. 393, 1904.

From the Prussian statistics gathered by Veit,

it has been shown that twins occur on the aver-

age once in 88 births, triplets once in 7,910

births and quadruplets once in 371,126 births.

Cases of flve or six children at a birth are well

authenticated, but are so rare that no statis-

tical statements concerning them can be made.

Gould and Pyle, in commenting on these in-

stances, declare that all cases thus far reported

of more than six children at a birth are to be

regarded as of very doubtful value. To this

category belongs that of Mrs. Bradlee already

quoted. As this instance is of comparatively

recent origin, it seemed possible to learn some-

thing of its authenticity. A letter was there-

fore addressed to the county clerk of Trum-
bull County, Ohio, inquiring about the case,

and through the courtesy of that official the

following reply was received.

M. B. Taylee,

CLERK OP COURTS,

TRUMBULL COUNTY

Warren, Ohio, March 30, 1914

Mr. G. H. Parker,

Cambridge, Mass.

Dear Sir: I reply to your letter of the 24th inst.,

in regard to the item in the medical journal, would

say that after inquiry I am informed that there

is no truth in the statement. It seems that a prac-

tical joker of those days went into one of the

newspaper offices here and set up an article which

he succeeded in having printed in one or two copies

of the paper and then took the article out and dis-

tributed the type in their proper places, and se-
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curing the copies wHch had the article in, sent the

same to a New York paper thinking he had ac-

complished a great joke. This is practically all

the information I can obtain in regard to the

matter but can state that there is no truth or

foundation in the report whatever.

Very truly yours,

(Signed) M. B. Tatlek

It is clear from this reply that the case of

Mrs. Bradlee, so far as the number of children

is concerned, is spurious and ought to be

dropped from the list of authenticated mul-

tiple human births.

G. H. Parker
Harvard XJniversitt

SCIENTIFIC BOOKS

Some American Medical Botanists commem-
orated in our Botanical Nomenclature. By
Howard A. Kelly. Troy, N. T., The South-

worth Company. 1914. 8vo. 215 pp., 42 pi.

In this attractive and beautifully printed

volume, which is at once a contribution to

medical history and the history of botany,

Professor Kelly has conceived the genial

thought of giving some memorial records of

American physician-botanists whose names

have been commemorated in plants, some of

which were discovered or first described by

them. This eponymic practise was introduced

by Linnseus, who, when he found some guest

or disciple to be heartily interested in botany,

would often dedicate a new genus or species

to him. Before Linnaeus, plants were called

after the names of the saints, e. g., St. John's

wort, St. Ignatius beans, etc. ; and Pliny gives

Eupatorium as the cognomen of Mithridates,

King of Pontus, who discovered its virtues.

Some of the eponyms formed from proper

names were very inharmonious or barbarous,

e. g., Andrezejofshya, Eschscholtzia (Cha-

misso), Sirhoohera and Pechifungus (Kuntze).

Some of these names were even misspelled,

e. g., Wisteria for Wistar, but on the whole,

what Kelly calls " amical floral nomenclature "

was a pleasant practise, particularly in the

eighteenth century, when friendly relations

between European and American physicians

were very close indeed. It is worth while to

list Dr. Kelly's remarkable series of botanist-

physicians with the plants attached to their

names. They are:

Michel S. Sarrazin (1659-1734)

—

Sarraoenia pur-

purea (Tournefort).

John Mitchell (1680-1768)—MitcZieZto repens

(Linnffius).

Cadwalader Golden (1688-1776)

—

Coldenia pro-

curnbens (LinnaBus)

.

John Clayton (1693-1773)

—

Claytonia Virginica

(Gronovius).

John Baitram (1699-1777)

—

Lantana Sartramii

(Baldwin)

.

Alexander Garden (1728-1792)

—

Gardenia jasmin-

oides (Ellis).

Adam Kuhn (1741-1817)

—

Kuhnia Eupatorioides

(Linnseus)

.

Moses Marshall (1758-1813)

—

MarshalUa trinerva

(Schreber).

Caspar Wistar (1761-1818)

—

Wistaria speoiosa

(Nuttall).

Benjamin Smith Barton (1766-1815)—JSartoma

decapetala (Muhlenburg).

David Hosack (1769-1835)

—

Sosackia licolor

(Douglas).

William Baldwin (1779-1819)

—

Baldvnnia wniflora

(Nuttall).

William Darlington (1782-1863)

—

Varlingtonia

Califarnica (Torrey).

James Maebride (1784-1817)

—

Maciridea puleJira

(Elliott).

Jacob Bigelow (1787-1879)

—

Bigelowia Menziesii

(De Candolle).

Charles Wilkins Short (1794-1863)—SAortio

galacifolia (Gray).

John Torrey (1796-1873)

—

Torreya taxifolia (Ar-

nott).

Zina Pitcher (1797-1872)—Carduus Pitcheri

(Torrey).

Charles Pickering (1805-1878)

—

Biokeringia Mon-

tana (Nuttall).

John Leonard Riddell (1807-1865)—^i(?deZ?ia

tagetina (Nuttall).

George Engelmann (1809-1884)

—

Engelmannia

pinnatifida (Torrey).

Alvan Wentworth Chapman (1809-1899)

—

Chap-

raannia Floridana (Torrey & Gray).

Asa Gray (1810-1888)

—

Lilium Grayii (Hooker &

Arnott)

.

Arthur Wellesley Saxe (1820-1891)—iJamea; Saxei

(Kellogg).

Charles Christopher Parry (1823-1890)—XiZmm
Parryi (Watson)

.
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ElUot C. Howe (1828-1899)—^Itro^jTiana Howeana
(Peck).

William Herbst (1833-1907)

—

Sparassis Eerbstii

(Peek).

George Edward Post (1838-1909)

—

Postia Lanugi-

nosa (Boissier & Blanche).

Joseph Trimble Eothrock (1839- )

—

SothrocTcia

cordifolia (Gray).

Harry Hapemau (1858- )

—

Sullivantia Sape-
mani (Coulter).

The biographies of all these worthies are

presented in exhaustive and attractive style

and will be a valuable source of reference to

the future medical historian. Some of them,

such as Adam Kuhn, B. S. Barton, Jacob

Bigelow, George Engelmann and Asa Gray,

are, of course, of great importance in the his-

tory of American botany. Alexander Garden,

of the gardenia, or cape jessamine, was a prom-

inent figure in the group of South Carolina

physicians which Welch has pronounced

to be the most important in the colonial

period. The volume is extensively illustrated

with rare portraits, facsimiles and beautiful

photographs of the plants. To Dr. Kelly's

friends it will always have a personal interest

because he has put so much of his lovable self

into it.

F. H. Garrison

Aemy Medical Museum

The Deaf. Their Position in Society and the

Provision for Their Education in the United

States. By Harry Best. New York,

Thomas T. CroweU Co. 12mo. Pp. 340.

Cloth.

There is, perhaps, no more accurate indica-

tion of the state of civilization reached by any
people than the extent to which its handicapped

classes are assisted to overcome their dis-

advantages and to approach a normal position

in society. Judged by this standard, the peo-

ple of the IJnited States are rapidly advancing.

Mr. Best has gathered a mass of very valuable

data concerning a much-misunderstood class

and embodied it in his book in a clear, intelli-

gent and interesting arrangement.

It would be well if some way could be found
to compel the reading of this book by every

commissioner of education in the. country, as

well as by others to whom the citizens have en-

trusted the shaping of educational procedure.

The problem of the deaf has passed from the

realm of charity to that of education, and the

solution of it has become an integral part of

the task of every public-school system. If the

knowledge contained in Mr. Best's book could

be assimilated by those in educational author-

ity throughout the country, the deaf would be

immensely benefited.

Like every other human activity that has

not as yet been reduced to an exact science, the

effort to enable the deaf to overcome their

great handicap opens the way to many differ-

ences of opinion as to how it can be most

efficiently accomplished.

Mr. Best endeavors to state the facts and

let his readers arrive at their own opinions.

But he very properly sums up his book in a

few general conclusions.

He finds the matter of paramount impor-

tance to be the preventing of deafness, and
that, up to the present time, this has received

only minor attention, but is likely to receive a

greater proportion hereafter because of the

present general warfare against disease, and
the campaign for eugenics. He points out that

the two elements to be principally controlled

are consanguineous and syphilitic marriages,

as well as marriages between persons having

deaf relatives, and second, the element of

watchful supervision over the ears in connec-

tion with such diseases as scarlet fever,

meningitis, measles, etc., since three fourths

of the cases of adventitious deafness come as

a secondary result of infectious diseases.

Fifty-two per cent, of the cases of total deaf-

ness occur before the age of two years. If,

through some agency like the " Child Bureau "

of the national government, parents could be

informed of the exceptional danger to the hear-

ing during the first two years of life, they

might be induced to secure more medical super-

vision of their children's ears, noses and

throats during the early years. That, com-

bined with increased intelligence concerning

this matter on the part of physicians, would

reduce the percentage of early deafness.

Second in importance to the prevention of
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deafness comes the education of the deaf. Mr.

Best calls attention to the extraordinary fact

that in many states the laws for compulsory

education do not apply to the deaf, whereas

they ought to apply to them with greater force

than to the hearing, as the deaf are in more

extreme need of special training. He says that

"in the wide sweep of education the deaf

have heen the gainers as no other people in

the world have been." "Yet," he continues,

" the victory of the deaf is not complete. So

long as people look upon them as an unnatural

portion of the race; as of peculiar tempera-

ment and habits . . . just so long will the deaf

be strangers in the land in which they dwell."

He goes on to say that " there is still more or

less conilict as to methods (of instruction), but

this does not seem vital to the success of the

schools." In this opinion it would seem that

Mr. Best is mistaken. The one thing that

makes the deaf " strangers in the land in

which they dwell" is the use of a foreign

language, the language of the fingers and of

gesture. This situation has been created by

the " method " by which they have principally

been educated. That the employment of these

silent means of communication is not neces-

sary is amply demonstrated by the fact that all

the deaf children of Massachusetts have for

many years been educated wholly by means of

the common communication of the race with-

out recourse to the foreign language of the

hands, and that the largest school for the deaf

in the world, the Pennsylvania Institution for

the Deaf, is so conducted. If this can be

done in Massachusetts and Pennsylvania, what

state is willing to acknowledge that the intel-

ligence of its citizens and the extent of its

educational capacity is less than that of any

other state? It would seem, therefore, that

the method is vital to the success of the

schools in gaining a complete victory.

Mr. Best finds that 18.2 per cent, of those

born deaf can use speech as a means of com-

munication. Are the other 82 per cent, of too

low an order of intelligence to acquire this

ability? Certainly not. They have not ac-

quired it because they were not given the same

chance fortunately enjoyed by the 18 per cent,

who were taught by the proper methods.

At the opening of a chapter on " The Use of

Signs as a Means of Communication," the

author says: "Deaf children can not be edu-

cated as other children, and in the schools there

have to be employed special means of instruc-

tion." So far as this " special means of in-

struction " refers to the use of a language of

the hands in communication the statement is

entirely false. Deaf children have been edu-

cated in large numbers without special means
of communication, and it has been the error

into which this writer has fallen that has been

largely responsible for the isolation of great

numbers of the deaf. This error was brought

here by an unfortunate chance, from France,

where it was long since abandoned. But, as

the author points out, the trend of progress is

plainly indicated to be away from the initial

error of silent methods and toward the normal

speech method.

There can be no objection to deaf adults

using any form of communication between

themselves that they desire or find convenient,

and the ability to use the sign language and

finger spelling can be acquired by any one in a

very few weeks. But an ability to communi-

cate with hearing people by means of speech

and speech reading can not be acquired except

through long and patient effort from childhood

and should therefore be used exclusively dur-

ing the educational period. As the use of the

speech method becomes more universal the

" differentiation from the rest of their kind,"

and the lack of absorption in the body politic

to which the author refers will steadily de-

crease, since they will no longer be so largely

" removed from the usual avenues of inter-

course."

Mr. Best finds that though an early disap-

pearance of deafness does not seem likely, it

is apparently decreasing. His second chapter

is entitled " The Deaf as a Permanent Ele-

ment of the Population." His third chapter

takes up the deaf with relation to the state;

the attitude of the law and of legislation tow-

ard them. He finds that " legislation dis-

criminatory to them has practically disap-

peared, and in judicial proceedings particular

usage has almost entirely passed away."

Chapter four takes up the " economic con-
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dition of the deaf." He states that "50 per

cent, of the deaf over 20 years of age are re-

ported in gainful occupations, the percentage

for the general population being 50.2 per cent.

In the five great occupations, agriculture,

manufacture, service, trade and professions

the proportions are about the same for the

deaf and the general population. Their ovra

achievements have thrown out of court the

charge that they are a burden upon society."

John D. Wright
The Wright Oral School,

New Yoke Citt

Natural Sines to Every Second of Arc, and
Eight Places of Decimals. By Emma Gif-

rOHD. Published by Mrs. Gifford, Oaklands,

Chard, Somerset, 1914. Pp. vi + 543.

Price £1.

It is evident to any one who takes the trouble

to consider the matter that this is an era of

efficiency in the computations of the laboratory

and observatory as well as in the work of the

great industrial plants of the world. The
astronomer, the physicist, and he whom Sir

George Greenhill often delights to refer to as

the " mere mathematician " are all conscious

that the time is past when the individual inves-

tigator should compute if he can get some

instrument, human or mechanical, to do this

work for him. And so we have in our day a

remarkable surging forward of the flood of

computing devices—slide rules of many types,

listing machines, comptometers, cash registers

which mechanically add, and all sorts of other

devices which do for the computer what he one

time was forced to do for himself at great

expenditure of energy. And we also have, but

in less marked degree, a number of new tables,

ingenious little ones like those of Professor

Huntington, and ponderous newly-computed

ones like those on which M. Andoyer is still

engaged. All these aids to computation are

healthy signs that the scholar joins the " sharp-

lined man of traffic " in seeking the greatest

efficiency in his exhausting labors.

Of the recent tables for saving the time of

the computer no one is more noteworthy than

the one of natural sines which has been com-

puted and recently published by Mrs. Gifford.

Georg Joachim computed such a table to ten

figures and to every ten seconds, and this was
published in 1596, after his death. This table

was again printed in 1897, but was carried to

only seven figures. Mrs. Gifford, however, has

prepared a table extending one figure further

than this, namely, to eight places, and has

carried it to every second instead of every ten

seconds. It is therefore apparent that here is

by far the most complete table of natural sines

that has ever been attempted. And not only is

it the most complete but it is a model of con-

venience, so that the computer who has occa-

sion to use a table of this kind will have good

reason to thank Mrs. Gifford for her great care

and patience.

It is hardly possible that such a table cafl.

be free from errors, particularly in cases where

the last figure is near 5. Aside from this,

however, a rather extensive use of the work by

one computer for some months has revealed

only a single error, namely, in sin 56' 40".

Mrs. Gifford is correcting the tables in this

and other minor respects, however, before

issuing them.

The tables should have place in every college

library and in every physical laboratory, ob-

servatory and mathematical workshop.

David Eugene Smith

Principles of Physics. By Willis E. Tower,

Charles H. Smith and Charles M. Turton.

P. Blakiston's Son & Company. 1914.

The teaching of high-school physics pre-

sents difficult problems. For each teacher

there is undoubtedly a "best" text, and it is

highly desirable that every teacher have a

number of good texts from which to make the

selection that seems, in practise, to be the best

suited to himself. Eor this reason the text of

Tower, Smith and Turton should be welcome.

It does not claim to possess striking peculiar-

ities, but rather to incorporate the best ideas

found through extended experience of the

authors.

The authors have attempted to adopt what

they consider to be the conclusions reached by

the " new movement in the teaching of phys-

ics." An introductory chapter is followed by

one which is given to the explanation of a
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selection of common things discussed under

the title, "Molecular Forces and Motions."

Here occur discussions of the diffusion of

gases, the evaporation, diffusion and capillary

action of liquids, crystallization, elasticity and

general properties of matter. This introduc-

tion covers eight of the seventy-seven sections

into V7hich the book is divided, each section

containing material enough for one recitation.

The order of treatment of the subjects is as

follows: Mechanics, Heat, Electricity, Sound,

Light. By summarizing at the close of each

section the important topics treated therein,

and by setting problems which are related to

the life of the pupil as well as to the prin-

ciples of physics, the authors have made a spe-

cial effort to produce a helpful book. Mathe-

matical expressions are not avoided, but are

used only where they are of apparent advan-

tage to the student; indeed this advantage

should be the only justification for mathe-

matical expressions in either elementary or

advanced physics. The illustrations, in both

number and selection, are to be commended.

The volume is distinctly a text-book, all of

which is to be taught in the year's course in

physics, save perhaps some of the numerous

exercises which are found at the close of each

lesson. The value of the work can only be

ascertained by experience in the class room,

but the spirit of the authors and their appar-

ent success in applying it in the preparation of

this book must commend the text to the con-

sideration of every high-school teacher.

G. W. Stewart

SPECIAL ARTICLES

ANTAGONISM AND BALANCED SOLUTIONS ^

The term antagonism came into general

physiology from medicine, where it was used

in the seventies by Rossbach, Luchsinger and

others to designate the opposing types of phys-

iological action produced by certain chemical

substances. Luchsinger, Langley, Sydney

Einger and others applied the term to that

type of physiological situation seen in the

opposite effects produced by atropine and pilo-

1 Published by permission of the Secretary of

Agriculture.

carpine on the sweat glands. One alkaloid,

atropine, stimulated the activity of the gland,

the other depressed it, and one effect could be

made to partly or wholly supersede the other

by the proper adjustment of the concentration

and quantity of alkaloidal solutions used. It

was found possible to establish physiologically

equivalent quantities of each alkaloid which

would exactly nullify the action of the other

when applied to the tissue, and a given physio-

logical result could be calculated from given

quantities of the antagonistic substances. As

Luchsinger saw it, the action of these sub-

stances was like algebraic plus and minus and

came back to mass action (Massenwirkung)

and aiSnity, a view accepted in effect by Lang-

ley and Einger. In these experiments phys-

iological antagonism meant opposing action on

a definite function as a criterion. Contraction

of the frog's heart, action of the salivary

gland and contraction of the pupil of the eye

were examples of such criteria.

In work of this type the antagonists were

used in simple solutions applied serially to the

tissues in question, and the fact of antagonistic

action was demonstrated by the disappearance

of the action characteristic of the first sub-

stance upon the application of the second

substance. The simultaneous application of

the antagonistic substances seems not to have

been made.

Work of this type developed a number of

important differences in the behavior of sup-

posed antagonists. Luchsinger found when

the activity of the sweat gland of the cat was

used as a criterion that pilocarpine and

atropine produced opposite actions and that

each was able to efface the other as wave-

hollow effaces wave-crest or as algebraic plus

effaces algebraic minus. This ability of each

to efface the other and to produce the opposite

physiological state in either order of applica-

tion Langley proposed to call mutual antag-

onism.

This clean-cut, two-way, type of result,

however, was not the rule, and for two chief

reasons. (1) It was unusual that the action of

two substances should cover precisely the same

area of function and thus fully oppose each

other throughout their effects. As a result.
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one was likely to cause changes in some struc-

ture not afFected by the antagonist, hence side

effects turned up to confuse the issue. This

trouble was due to the fact that more than one

function was affected and the criterion had
thus become complex. (2) A second difficulty

arose from differences in the point to which a

given action was referred. For example, Luch-

singer found that pilocarpine stimulated the

activity of the sweat gland of the cat to a point

above normal activity, while atropine brought

it helow the normal rate. In carefully adjusted

doses of physiological equivalents, the result-

ant action was a normal rate. Here the point

of reference was the normal rate of activity

and activities could be counted as plus or

minus. When, however, Einger tested the

action of atropine and muscarine on the beat

of the isolated frog's heart another type of

situation developed. When the heart was
treated with muscarine the beat sank to zero

or near it. When it was treated with atropine

depression also resulted, but only to such a

degree as to clearly slow the beat. Both were

thus depressants, although in unlike degree.

When a " muscarine " heart was treated with

atropine it was apparently stimulated, since

the beat rose to the rate characteristic of

atropine, but, with reference to the normal

beat, it still remained depressed. When an
" atropine " heart was treated with muscarine

no change of beat was seen, muscarine being

clearly not able to antagonize atropine. Here

two substances acting alike as depressants are

called antagonists not because one can raise

the action above normal or even to it after

depression by the other, but because one is able

to efface the other and bring up the action to

its own characteristic rate. Here the antag-

onists are both minus quantities with refer-

ence to normality and the result is the lesser

minus quantity. Einger called this a case of

antagonism; it was not, however, mutual an-

tagonism, since only one was able to replace

the other and no opposite physiological state

was produced. These two instances are clearly

different in important particulars.

A little later, Einger, working with small

organisms placed in salt solutions, introduced

still another phase of the problem. The quan-

titative plus and minus action, seen when the

effect exerted on the single function was taken

as the criterion, following successive applica-

tions of the chemical substances, was replaced

by the action produced by a mixture of ions

acting on the total organism. Here the effect

of substances in simple solutions on the sur-

vival time gave the pure effect of each sub-

stance. The antagonistic action could not be

tested as heretofore by successive exposures to

the substances concerned, since death was the

point sought in the experiment. Consequently

a change of method was introduced by testing

the organisms in mixtures of different pro-

portions. A new sort of result appeared also.

With a definite function as a criterion, antag-

onists merely offset each other more or less

completely, the range of results being above

or below the normal mark according to the

magnitude of the stimulating action of one

or both of the antagonists. No resultant ac-

tion seen was more favorable than that of the

more stimulating antagonist. A new feature,

therefore, appeared when Einger found that

organisms sometimes lived longer in mixtures

of salts than in the most favorable of the com-

ponents. The term antagonism was again ex-

tended by Einger to cover this third type of

situation.

The introduction of life or death, the sur-

vival time, as the criterion, complicated the

problem in at least one important way. Since

in a more or less orderly manner, death means

that one or more functions break down or cease

to correlate. Hence a disturbing influence in-

troduced by a given ion may harm one func-

tion and bring about death, another ion may
affect an entirely different function and in a

quite different way bring about the same visi-

ble response. Hence several ions may all be

operating in a cell entirely independently of

each other as regards function, and bring about

an unvarying response. Death is the uniform

result following from a variety of types of in-

jury in the organism. Here, all idea of antag-

onism, as originally defined, may be absent,

owing to the possibility that ions may not meet

each other in physiological opposition in any

one function. With death as the criterion it

seems that one is hardly justified in asserting
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antagonism unless it can be shown that some-

where in the complex of reactions one or more

functions have been oppositely affected by the

supposed antagonists. Death gives an un-

analyzed result in which antagonisms may or

may not have played a part.

The ideal criterion would be a single clear-

cut fimction that by acceleration or by retar-

dation in its activity would give information

concerning the way in which definite external

factors affect it. It is difficult, perhaps im-

possible, to carry the physiological analysis

thus far, but the use of any one function that

gives results capable of quantitative expres-

sion simplifies the problem and approaches

more closely to certainty that antagonisms do

exist. It is not to be understood that the sur-

vival time (death criterion) can not indicate

antagonism in a rough way, but only that it

does not necessarily indicate it.

What, then, is antagonism? In general, the

historically established sense in which it came

into general usage among physiologists should

be retained as long as it clearly covers the idea

with which it was associated. As new concep-

tions enter they should be designated in fitting

terms, in order that confusion may be avoided.

In the original sense in medicine, antagonists

were much the same as antidotes, antagonists

being sought for poisonous substances. Here

clearly the idea of the physiological effacement

of one by the other was generally accepted.

Oftentimes a restoration to the normal was a

result of such effacement, but such was not

necessarily the case in order to have antag-

onism. Sometimes, each of the antagonists

could efface the other and produce the opposite

physiological state, illustrating mutual antag-

onism, but more frequently one antagonist

only was able to efface the other, illustrating

simple antagonism. The work developing these

results was based on the serial application of

the solutions to the organ. We are now con-

fronted with the fact that, in mixtures of

salts, the growth rate, survival time, or quan-

tity of ions absorbed, as possible criteria, is

found to exceed that observed in the sum of the

actions of the constituents in unmixed solu-

tions.

If we recur to Luchsinger's conception of

algebraic plus and minus we interpret the fre-

quently observed increment above the ex-

pected result not only as indicative of the

physiological effacement of one constituent

by the other, but as indicative also of an effect

beyond simple physiological opposition. It is

antagonism in the historic sense of animal

physiology plus something else. By Osterhout

this increment over the results to be expected

on the basis of the effacement of the effect of

one antagonist by that of the other, the

" something else," is proposed as a measure of

antagonism. It seems to the writer that this

effect comes not from the physiological opposi-

tion of the constituents, but rather from their

cooperation in the cell in affecting favorably

the total balance of cell activities. It is hard

to see in this favorable action merely an ex-

pression of physiological opposition ; it appears

much nearer to the " synergism " of the older

physiologists, a term used to designate phys-

iological cooperation as opposed to antagonism.

In our present uninstructed condition con-

cerning the activities at play in the living cell,

it is hard to see how any scheme can at this

time be proposed by which we can designate

the degree in which ions entering the plant

come into physiological opposition in the mani-

fold functions likely to be affected by them.

The result obtained by the investigator is the

resultant of an indefinite number of inter-

actions on few or many functions, and we can

not assess its separate antagonisms and " syner-

gisms." We are only able to say whether this

result is above or below that obtained in the

control medium. This control medium may
furnish merely a fixed point for comparison or

it may in addition also furnish an expression

of normality.

In sea water we have the interesting case

of a balanced solution, a mixture of salts, each

by itseK toxic in the concentration present in

the natural medium, but in the mixture seen

in the sea water, not only capable of sustaining

life, but of nourishing marine organisms in so

far as the ash constituents go. It is evident,

since the individual constituents cause death

under circumstances hardly explicable on the

basis of nutritional failure, that we have here

a group of antagonisms and synergisms so
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operating that all functions are sustained in

effective cooperation. Not only do the differ-

ent salts mutually offset each other's physio-

logical deficiencies, but they are able to offset

the usually harmful action of the solvent.

Loeb has found an interesting experimental

subject in Fundulus, a fish which is at home
not only in the complete mixture, but which

likewise survives for a time in distilled water.

In the case of organisms which survive indefi-

nitely in distilled water, it is likely that many
do so largely by virtue of the salts contained

in their ovsti bodies. In general it appears that

pure water extracts ions more or less rapidly

from many plants and animals, and in case the

experimental organism in question is of con-

siderable size and the volume of water suffi-

ciently limited the medium may easily get

enough ions from the experimental plant or

animal to offset the harmful action of the pure

water. The ability of Fundulus heieroclitus

to part with considerable quantities of salts

to fresh water without immediately evident

injury has been shovpn by Sumner. This fish

is, however, hardly typical of marine organ-

isms as a whole. In the red algse, incomplete

mixtures are injurious, as in Fundulus, but,

unlike it, they are promptly killed by distilled

water, which for them must be listed with the

other constituents which, taken individually,

act as fatal poisons. In this case, the mix-

ture of salts is required to antagonize or

efface the action of the water. A harmful ac-

tion has been shown to characterize distilled

water when used as a medium for various

land plants as well, and to antagonize or efface

this harmful action certain mixtures of salts,

strikingly reminiscent of sea water in many
important points, the so-called nutrient solu-

tions, were long since devised by Knop, Sachs

and others. It has been shown more recently

by Osterhout and others that the so-called

nutrient salts are toxic to land plants when
taken individually in much greater dilution

than has been generally supposed.

In both sea water and the more or less dilute

nutrient solutions present in the soil, normal
life is sustained as a rule only in mixtures of

proper proportions and necessary concentra-

tion. Since salts are required in both cases

to overcome the harmful action of pure water,

as well as that of the salts themselves, there

seems to be no reason to seek to limit the use

of the term " balanced solutions " in the man-
ner suggested by Loeb and Osterhout. Unless

we admit that malnutrition due to a deficiency

in nutrient salts is a form of toxicity excited

by the substances present, we can hardly escape

the alternative proposition that the missing

salts are injurious in absentia.

EoDNEY H. True
BuKEAu OF Plant Industry,

U. S. Dept. op Agriculture

ON THE OSMOTIC PRESSURE OF THE JUICES OP

DESERT PLANTS

In 1907 Drabble and Drabble^ argued from

a series of plasmolyzations of the leaf cells of

a number of British plants from a range of

habitats that physiological dryness of the

substratum is the primary factor in the de-

termination of the osmotic strength of the

contents of the leaf cells of flowering plants.

About four years later Fitting^ applied the

plasmolytie method in an extensive reconnais-

sance physiological study of the vegetation of

the rocky peaks and slopes of the Chaine de

Sfa and the adjacent lowlands, comprising

concentrated salt marsh and arable oasis.

Here he reports some enormously high con-

centrations of cell sap, such indeed as would

'theoretically give pressures of over 100 at-

mospheres if confined in suitable semiperme-

able membranes surrounded by pure water.

The results of these two papers force upon
one the conviction that observations of the

concentration of the cell sap may form a legit-

imate, and indeed essential, feature of com-

prehensive and thoroughgoing ecological or

phytogeographical study.

One must note, however, that the number
of observations from each habitat studied by

Drabble and Drabble was small, and that their

maximum intensity of dryness was not very

great. Again, there is no satisfactory series

of determinations of the osmotic pressure of

the sap of mesophytic plants to serve as a

1 Drabble and Drabble, Bio.-Chem. Jour., 2

:

1907.

a Fitting, Zeitschr. f. Bot., 3 : 1911.
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basis of comparison for Fitting^'s xeropliytic

series. Furthermore, both investigations were

carried out by the use of plasmolytic methods,

the accuracy of which when used under any

but the most ideal conditions is open to some

doubt.

Finally, the possibility of the existence

zona, during February, March and April,

1914. As a basis of comparison determina-

tions on species of the spring and early sum-

mer native and naturalized flora of the vicin-

ity of the Station for Experimental Evolution

were made.^ Each series comprised not far

from two hundred determinations based on a

>•
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reduced to a percentage basis and these rela-

tive frequencies summed from the beginning

for each successive grade. The curves are

merely draughtsman's curves smoothing the

empirical frequencies, but for present pur-

poses they are quite good enough.

Erom such curves one may read off at once

the relative frequencies of pressures of dif-

ferent grades. Thus for the Cold Spring

Harbor series fifty per cent, of the pressures

are about 10.5 atmospheres or lower, whereas

in the Desert series fifty per cent, of the

pressures are 15.7 atmospheres or higher. In

the Tucson series about thirty per cent, of the

concentrations are the equivalent of over 20 at-

mospheres, whereas in the Cold Spring Harbor

series only about three per cent, of the cases

exceed this value.

Note also that in the Desert there is a

higher maximum and a higher minimum than

in the more mesophytic habitat. The range

of variation is also far greater in the Tucson

than in the Cold Spring Harbor series.

In using cryoscopic methods we have so far

failed to find pressures so high as those re-

corded by Fitting. We are not, however,

ready to suggest that they do not occur. Pos-

sibly our failure to demonstrate them in the

Tucson region may be due to the fact that our

determinations were carried out at the close

of the winter and spring rainy season, and

hence on plants which had not been subjected

to the maximum dryness of the region in

question during the growing season of the

year in which the determinations were made.

J. Arthur Harris,

John V. Lawrence,

EOSS AlTKEN GORTNER

ON THE GENUS TRAOHODON^

In 1902 Mr. J. B. Hatcher published an

article^ entitled " The Genera and Species of

cooling, by the use of tables already published.

See Harris and Gortner, Amer. Jour. Bot., 1:

1914.

1 Published with the permission of the Director

of the U. S. Geological Survey.

2 Annals of the Carnegie Museum, Vol. I., 1902,

pp. 377-386.

the Traehodontidse (Hadrosauridse, Claosau-

ridse) Marsh," in which the conclusion was

reached

that the ten genera [of the Traehodontidse] which

have been proposed should be reduced to two.

Trachodon Leidy and Claosaurus Marsh, while the

remaining eight genera should be treated as

synonyms of Trachodon, which should also be

made to include T. {Claosaurus) annectens Marsh;

while the smaller Claosaurus agilis described by
Marsh from the Kansas chalks [Niobrara] may
still be considered as pertaining to a distinct

genus. '

'

These conclusions were almost unanimously

adopted by American vertebrate paleontol-

ogists in their subsequent work, and this gen-

eral use of the term Trachodon has continued

up to the present time.

The finding of more perfect material in re-

cent years has shown that several of the species

formerly referred to Trachodon represent dis-

tiact genera, and in the light of these dis-

coveries Hatcher's reduction now appears to

have been too radical, but he was probably

correct in restricting Claosaurus to the single

species from the Niobrara formation.

It is unfortunate, however, that this view

of the genus Trachodon, which includes spe-

cies from the Judith Eiver formation to the

close of the Lance, has become so widely

accepted by paleontologists.

In the first place the type of the genus

(Trachodon mirdbilis Leidy) is from the

Judith River formation and was founded upon

inadequate material consisting of " specimens

of teeth generally very much worn and in a

fragmentary condition," so that it is quite

impossible to identify positively with them

better and subsequently discovered specimens.

That later Hatcher^ appreciated this fact

is clearly shown by the following extract:

Although the trachodonta are easily distinguish-

able by their teeth from the other Dinosauria of

these beds [Judith Eiver] it is scarcely possible to

identify the various species of this genus or the

genera of the family from the teeth alone.

Even though it eventually be found that

s T. W. Stanton and J. B. Hatcher, •
' Geology

and Paleontology of the Judith Eiver Beds," Bull.

257, U. S. Geol. Surv., 1905, pp. 96-97.
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Trachodon can be placed on a soTind footing,

there is now reason for believing this genus

is not present in the Lance formation, as indi-

cated by the fewer number of teeth in all of

the known specimens from the Judith River,

Belly River and Two Medicine formations.

In the U. S. National Museum collections

there are several complete dentaries of the

Lance trachodonts in which the vertical rows

of teeth vary from 52 to 57 in number. All

of those in the collection from the other for-

mations mentioned above have fewer rows,

varying from 39 to 47. When it is known

that each vertical row has from six to ten

teeth, the difference in the total number is

considerable.

The same condition prevails in the few

maxillffi available. It thus seems that the earli-

est known trachodonts as in the more primi-

tive Ceratopsians, have a smaller number of

teeth, so that now it may be safely asserted

that one of the marked phases in the speciali-

zation of the members of this group in suc-

cessive geological periods is a progressive in-

crease in the number of teeth in the dental

magazines.

Since it is now known that the genua

Trachodon is based upon specimens from the

Judith River formation, and that all available

trachodont material from that and equivalent

formations shows a reduced dentition, this

smaller number of teeth would in itself con-

stitute a difference sufficient to restrict the

genus Trachodon to species from the Judith

River formation.

This difference I have no doubt will be aug-

mented by other characters when sufficient

material is obtained for comparison. I would

therefore restrict the genus Trachodon to

Judith River species.

This leaves the Lance trachodonts without

generic designation, and it wiU on that ac-

count be necessary to revive one of the older

generic terms, but I find that had been done

before the appearance of Hatcher's article. In

1901* Lucas called attention to the identity

of the type of Thespesius occidenialis Leidy

with the homologous parts of Claosaurus

*F. A. LueaSj " Paleontological Notes," Sci-

ence (2), Vol. 12, 1900, p. 809.

anneciens Marsh, and " that consequently this

Dinosaur must be known by Leidy's name."

In 1902^ Hay, upon the authority of Lucas,

made Claosaurus anneciens a synonym of

Thespesius occidenialis, including under the

same genus the Niobrara species 0. agilis, but

this proposed change in nomenclature has been

entirely ignored by paleontologists in subse-

quent work.

I have recently compared the types of

Thespesius occidenialis Leidy and Claosaurus

anneciens Marsh and can testify to the close

similarity of the homologous bones. The in-

adequacy of the type material upon which

Thespesius is based (two caudal centra and a

proximal phalanx) is fully recognized, but that

these pertain to a trachodont dinosaur there

can be no doubt. It is now positively known
from the geological mapping done in recent

years, in the locality where this material was
obtained, that the specimens came from the

Lance formation on the Grand River in what
is now the state of South Dakota. Despite

the meagerness of the material upon which it

is founded, it seems to me that Thespesius,

being the older term, is the logical choice of

names for the designation of the trachodont

dinosaurs from the Lance formation.

While it can not be positively demonstrated

that occidenialis and anneciens are identical,

it is equally true that they can not be shown

to represent distinct species. Since the local-

ities from which the type specimens came are

not far apart geographically, it appears most

probable, however, that they do represent one

and the same species. I would therefore en-

dorse the use of Thespesius occidenialis as first

proposed by Lucas.

The chief points that I have attempted to

bring out in the preceding lines may be

summed up as follows:

1. That the trachodont dinosaurs of the

Judith River and equivalent formations have

fewer vertical rows of teeth in the jaws than

those from the Lance.

2. That this feature constitutes a sufficient

5 O. P. Hay, '
' Bibliography and Catalogue of

the Fossil Vertebratea of North. America," Bull.

No. 179, U. S. Geol. Surv., 1901, pp. 502-503.
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structural difference to separate generieally all

Judith Eiver, Belly Eiver and Two Medicine

trachodonts from those obtained in the Lance

formation, and that therefore the use of the

term Trachodon should be restricted in its

application to some one of those trachodonts

found in the older beds.

3. That the restriction of the genus Olao-

saurus to the Niobrara species 0. agilis Marsh

first proposed by Hatcher be endorsed.

4. That Claosaurus annectens Marsh should

be regarded as a synonym of Thespesius occi-

dentalis Leidy as first proposed by Lucas.

Charles W. Gilmore
TJ. S. National Museum,

January, 1915

THE SOCIETY OF AMEBICAN BACTEEIOL-
OGISTS. II

Technique

Under the supervision of G. F. Ruediger

The Bacteriological Work of the Bureau of Chem-

istry and Its Possibilities: Charles Thom.

The papers presented by members of the bac-

teriological staff of the Bureau of Chemistry are

fairly representative of the manner in which nu-

merous problems arising from the enforcement of

the Food and Drugs Act are being met by the bac-

teriological laboratory. Very many of the food

products and other preparations met with in inspec-

tion work have not been adequately studied by bac-

teriologists. No analysis of the flora present in

such substances is available. Standard methods

for testing them have not been developed. The

workers into whose hands they fall must then make

. a full study of several to many brands of the com-

mercial article and very frequently follow the

product every step of the way back to the actual

producer before adequate data can be obtained to

determine what action, if any, shall be taken by

the bureau. The members of the Bacteriological

Society are earnestly requested to aid this work

whenever opportunity arises by studying the bac-

teriological conditions obtaining in food-stuffs and

the standardization and publication of methods of

procedure.

In addition to its inspection work, the bureau

is now establishing a research laboratory to take

up food deterioration, fermentation and technic-

ally bacteriological and myeological work upon

unsolved problems concerning foods and drugs.

This work will be carried in the closest possible

cooperation with the chemical laboratories of the

bureau dealing with the same related problems.

By these two methods of attack it is hoped to en-

large our knowledge of the flora of food stuffs and

the relation of these organisms to normal and ab-

normal conditions as found.

Methods of Counting Bacteria: Eobekt S. Breed.

Three methods of counting the number of bac-

teria present in various substances have been gen-

erally recognized. In order of their historical de-

velopment, they are the microscopical method, the

dilution method and the plating method. For the

past few years, however, the latter method has

been used, especially among American bacteriolo-

gists, almost to the exclusion of the others and

this, in spite of the fact that what little compara-

tive work has been done indicates that certain

uncontrollable elements in this technique cause

large errors.

Among other causes of irregularities in the

counts, there are two which tend to lower the

count in both the dilution and the plating method.

One of these is the fact that the organisms pres-

ent in the substance under examination may faU

to grow in the culture medium used, and the other,

tliat the clumping of the organisms reduces the

number of centers from which growth occurs.

The microscopical technique is free from these

objections, but it is open to another in all cases

where a count of living organisms only is desired.

This objection arises because of the fact that it

is ordinarily impossible to distinguish organisms

which were alive at the time the preparation was

made from those which were dead. This difficulty

causes the count obtained in this way to be higher

than it should be.

These conditions which have thus far proved to

be uncontrollable in all of the three methods are

largely responsible for the big discrepancies in the

comparative counts which have been made. These

discrepancies show most strikingly that all so-

called bacterial counts are much better styled
'

' estimates '
' than '

' counts. '
' Statements that

certain substances, such as milk, water, sewage and

the like, contain such and such numbers of bac-

teria are particularly unfortunate, for they are

plain misstatements of facts. In most cases the

figures given represent counts of colonies on agar

or gelatin and may be properly so recorded but

these figures are usually far below the actual num-

ber of bacteria present.

So far as raw milk is concerned, microscopical

methods of counting have been shown to have

great usefulness, for, in these cases, the number of
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dead bacteria present is at a minimum. More-

over, in those eases where they are present, they

are just as indicative of the past history of the

milt as are living bacteria. Very variable condi-

tions in regard to the clumping of bacteria in

milk have been observed. In many cases the bac-

teria occur largely as single individuals or as

clumps of twos, in other cases the milk is filled

Ti'ith compact clumps which could not be separated

by any known methods of plating. Where thick

cream is present and the right types of bacteria

occur, colonies may be formed much like those

found on agar or gelatin. These variations in

clumping produce very variable effects on the

plate count which would be unrecognizable where

this technique is used alone.

The Standard Method of Determining Nitrate de-

duction: Robert S. Breed.

Attention is drawn to the fact, more or less gen-

erally known, that the Committee on Standard

Methods of Bacterial Water Analysis have inad-

vertently given us two different formulae for ni-

trate broth in each of the two editions of the

Standard Methods which have been published. All

of the formula call for one gram of peptone per

liter, but the amount of nitrate varies. Altogether

three different amounts are mentioned, namely, 2

grams, 0.2 gram and 0.02 gram per liter.

The committee's statement that the nitrate re-

duction test is sometimes quite erratic has been ex-

plained for some cases at least by tests which have

been carried out at the New York State Experi-

ment Station. Fifty cultures of bacilli of the colon

group, isolated from a sewage-polluted stream,

gave very erratic results with the standard broth

which contained 0.2 gram of nitrate per liter,

scarcely one third of the cultures giving results

which showed a clear reduction. However, as

soon as the amount of peptone was increased to

five grams per liter, all of the cultures gave posi-

tive reactions for all tests.

On the other hand, tests for thirty cultures of

bacilli of the subtilis group isolated from soil

gave unmistakably positive or unmistakably nega-

tive results in a number of tests in the same ni-

trate broth. Varying the amount of peptone from

one to five grams per liter had no influence on the

results. Twenty of these cultures reduced ni-

trates, while ten failed to do so. In all cases there

was a vigorous growth of the bacilli in every tube.

Tests with a single culture of an unknown soil

organism showed, however, that it was necessary to

be cautious in recommending that the amount of

peptone in the standard broth be increased. This

organism showed a condition the exact reverse of

that .iust reported for the colon bacillus. Positive

results were obtained in all cases where 1 gram of

peptone per liter was used, while increasing the

amount of peptone caused erratic and finally nega-

tive results when as much as 5 grams per liter was
used.

Evidently nitrate reduction should be tested in

a broth in which the organism to be tested will

grow vigorously. Irregular results are open to

suspicion in all cases. No one broth can be used

for all organisms and suitable broths must be de-

vised to fit each group of organisms. It is par-

ticularly unfortunate to report an organism as

lacking the power to reduce nitrates when it fails

to reduce them in a broth in which it does not

grow. Either such results should not be reported

at all or reported as doubtful.

Starch Agar, a New Culture Medium for the

Gonococcus : Edward B. Vedder.

Starch agar is a beef-infusion agar (1.5 per

cent.) without salt or peptone, to which is added
3.0 per cent, of starch, preferably corn-starch,

though potato starch or tapioca will serve. Reac-

tion, 0.2-0.5 acid to phenolphthalein. The advan-

tages of this medium are as follows:

1. The gonococcus grows very freely on this

medium, producing a heavy growth suitable for

the preparation of vaccines or antigens.

2. When the tubes are sealed with paraffine,

cultures jemain alive upon this medium for a long

time, at least 20 days, so that transfers of stock

cultures may be safely made every two weeks in-

stead of every three or four days, as is customary

when other media are used.

3. This medium may be melted and used in

pour plates in order to isolate gonococci in pure

culture from gonorrheal pus.

4. Some other organisms that are usually culti-

vated with considerable difSculty grow well on

this medium; i. e., certain strains of tubercle ba-

cilli, the lepra bacillus (Duval), and freshly iso-

lated streptococci and pneumocoeei.

5. The medium is suitable for routine use as

practically all organisms grow as well or better on

this medium as on plain agar.

The great simplicity of preparation of this

medium and its many advantages appear to indi-

cate that it may be very useful to many workers,

A New and Sapid Method for the Isolation and

Cultivation of Tubercle Bacilli Directly from
the Sputum and Feces, with the Aid of Sodium
Sydrate and Gentian Violet-egg-meat Juice

Media: S. A. Petrofp.
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The object of this investigation was to devise a

simple, practical and reliable method for the iso-

lation and cultivation of the tubercle bacillus from
the sputum and feces. Most of the methods em-
ployed in the last twenty years do not give uni-

formly positive results.

Taking into consideration the inhibitory action

of gentian violet on many organisms, it was se-

lected as the most favorable stain.

Preparation of the Media

I. Meat Juice.—Five hundred grams of beef

or veal are infused in 500 c.c. of a 15-per-eent.

solution of glycerine in water. Twenty-four hours

later the meat is squeezed in a sterile meat press

and collected in a sterile beaker.

II. Eggs.—Sterilize the shells of the eggs by
immersing for ten minutes in 70 per cent, alcohol.

Break the eggs into a sterile beaker, mix well and
filter through sterile gauze. Add one part by vol-

ume of meat juice.

III. Gentian Violet.—Add sufficient 1 per cent,

alcoholic gentian violet to make a dilution of 1 to

10,000.

Place in sterile test tubes and inspissate for

three successive days. First day at 85° C. until

all the medium is solidified. On the second and
third days not more than one hour at 75° C.

Method of Isolating Tubercle Bacilli from Sputum
The use of fresh sputum is advisable. A mix-

ture of the sputum and a 3-per-cent. sodium hy-

drate solution are left in the incubator for 20-30

minutes, then neutralized to sterile litmus paper

with normal hydrochloric acid, centrifugalized and

the sediment inoculated into the tubed media.

Method of Isolating Tubercle Bacilli from the

Feces

The isolation of tubercle bacilli from the feces

is not an easy problem. The concentration of the

sodium hydrate is not as important as the length

of exposure. The solid food particles are removed
from the feces by dilution with water and filtra-

tion through gauze.

The filtrate is saturated with sodium chloride

and at the end of half an hour all the bacteria will

be found floating in a fine film. This film is col-

lected and normal sodium hydrate added, shaken

well and incubated at 37° C. for 3 hours. Then
neutralized as is sputum, centrifugalized and sedi-

ment inoculated.

The method presented has proven very simple

and accurate for the isolation of tubercle bacilli

from the sputum. The partial success in isolating

and cultivating tubercle bacilli from the feces may

be due to the fact that many of the bacilli are

possibly dead.

Comparative Analysis of Several Peptones: E. C.

COLWELL.

An investigation of the comparative merits of

four brands of peptone is being made to deter-

mine the advisability of substituting an American
brand for Witte's in Standard Methods of Bac-

teriological Analysis. The following table em-

bodies the results of the chemical analysis.
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Tvater until the filtrate no longer gives a test for

sulphuric acid. As the volume of the suspension

finally drains down to about 200 c.c. any deposit

of cellulose on the filter may be removed vrith a

camel 's-hair brush. A hole is then punched in the

bottom of the filter and the whole precipitate

washed out and made up to 500 c.c, when it may
be added to 500 e.e. of 1-per-cent. agar containing

the nutrient salts. Cellulose-destroying bacteria

"were plated on a medium containing cellulose pre-

cipitated by this method and on one containing

cellulose from Schweitzer solution. The destruc-

tion of the cellulose was about the same in both

media.

New Technique for Studying Halophytic Organ-

isms: K. F. Kelleeman and N. E. Smith.

1. For staining flagella from salt media the

bacteria are placed in a salt water suspension,

killed by addition of 10 per cent, formalin, then

placed in collodion dialyzing tubes and the soluble

salts removed by dialysis. The bacteria are thrown,

down by eentrifnging, and the residue spread on

clean slides and stained by any method desired.

2. For isolating bacteria injured by heating to

42° C, use silica jelly. This can not be mixed

with beef broth or peptone. When these nutrients

are desired, pour sterile Petri plates of beef agar

or peptone agar, allow them to harden for twenty-

four hours, then for the isolating medium use

synthetic salt solution and silicic acid solution, and

pour this rapidly over the sterile beef or peptone

agar plates and allow to remain perfectly quiet.

The silica jelly forms a layer over the agar layer

and the nutrients mix by diffusion.

3. Use collodion sacs to maintain constant sup-

ply of slightly soluble salts in clear solutions in

bacterial culture flasks.

The Eelaiive Merits of the Bubbling Method of

Enumerating Air Bacteria: John J. Wenner.
The writer is making a study of the modified

Petri sand filter and the Eettger aeroscope bub-

bling filter for the purpose of determining their

relative degree of efficiency, simplicity and prac-

tical value. The sand filter was, at first, set up as

described in a previous paper by "Weinzirl and
Thomas ('12). As this apparatus was very cum-

bersome, it was soon modified by discarding one

stopper entirely, holding the sand in the tube by
means of a tight wire gauze, and attaching the

aspirating tube directly to the main filtering tube.

The great weakness of the sand filter is in the

transference of the organisms caught in the sand,

to the plate, so as to be easily and accurately

counted. This was done in three ways: (1) The

sand was distributed among several sterile plates

and gelatin added. (2) The sand was transferred

to a small sterile flask holding 10 c.c. of salt solu-

tion and an aliquot part plated. (3) The sand

was transferred to a sterile test-tube holding 5 c.c.

of salt solution, thoroughly washed, and the liquid

plated with an equal amount of strong gelatin.

This last method appears to be the most practical.

The Eettger aeroscope was used as originally de-

scribed by Eettger ('10). A second plate, from
washing the aeroscope and test-tube, should, in all

cases, be poured.

The two filters were run simultaneously and con-

secutively under similar conditions. Air was taken

in a dusty attic room and from a specially pre-

pared box.

Both methods are equally simple and both filter

with a high degree of accuracy. In plate pouring

the aeroscope is simpler and contamination is not

so easy. Besides the bubbling method is visible

and audible, which may at times be very desirable.

The writer's work has not been completed, but

from his results thus far obtained the bubbling

method gives him an excess in the number of col-

onies, over the sand filter. As technique is very

delicate, a large number of tests have to be made
for the results to be of any value.

One of the great drawbacks in the practical use

of the air filter is the inconvenience of the as-

pirator. "We need an aspirator that is easily trans-

ferred from place to place, one that is simple and

yet will give a fair degree of accuracy, as well as

a uniform and continuous rate of flow. For this

purpose the writer has been experimenting by

placing two movable tanks in a wooden box. The

tanks are connected with a rubber tube while

another tube from each tank extends to the out-

side. The filter is attached to the proper tube and

the water passed from one tank to the other.

Suggestions for Partial Anaerobic Cultures: Ward
GiLTNEE.

Anaerobiosis and aerobiosis are relative terms.

The oxygen requirements and tolerance of micro-

organisms present a gradation from practically an

absence of oxygen pressure to many times atmos-

pheric pressure. The lowering of oxygen tension

by biological means, Nowak's B. subtilis cultures,

was introduced in connection with the growth of

Bact. aiortus, an organism requiring a slightly

lower oxygen pressure than atmospheric. In this

method the oxygen-consuming culture and Ba-ct.

abortus are usually grown in vitro separately, the

two cultures being placed in a Novy or similar

sealed jar. A simpler method is desirable. Ee-
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ceutly Geo. D. Hortons has proposed to grow both

organisms on adjacent agar slants separated by a

glass slide in the same test tube.

We suggest the following special tubes in which

the culture surfaces may be kept separate while

the air chamber is continuous or freely communi-

cating between the sides. II tube with perforated

corks and TJ capillary tube XJ and H tube. Prob-

ably the H tube will prove the most satisfactory.

The communicating cross tube should be as short

as possible so that the double tube may be held in

the hand as conveniently as an ordinary test tube.

Different media may be used on either side, either

solid or liquid or a medium one side and some

chemical on the other. The tubes should be

plugged with rubber stoppers or sealed with paraf-

fin or wax.

Db. a. Pakkeb Kitchens,

Secretary

(To be continued)

SOCIETIES AND ACADEMIES
THE BIOLOGICAL SOCIETY OP WASHINGTON

The 538th meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

March 20, 1915, called to order by President

Bartseh at 8 p.m., with 45 persons present.

Under heading Brief Notes, General Wilcox

called attention to a Cedar of Lebanon near Jack-

son's statue in Lafayette Square.

The first paper of the regular program was by

T. S. Palmer, "Notes on the Importation of For-

eign Birds." The speaker discussed the subject

with special reference to canaries, parrots and

game birds. He stated that about 500 permits for

importation of birds are issued annually by the

Department of Agriculture, the number of birds

imported a year amounts to about half a million;

as high as 17,000 birds have arrived in a single

day; the number of species imported is about

1,500; canaries constitute by far the largest num-

ber brought in. Methods of breeding birds, caring

for them in transit, selecting and teaching singers

and talkers were explained. Dangers of importing

contagious diseases as the '
' quail disease '

' and

methods of quarantining were pointed out. The

effect of the European war on the importation of

birds was commented upon. Dr. Palmer 's paper

was discussed by the chair. Dr. Stiles and Mr.

Goldman.

The second paper was by Ned Dearborn, "Notes
on the Breeding of Minks in Captivity. '

' Among
the habits of the mink attention was called to

5 Jour. Inf. Dis., Vol. 15, No. 1, July, 1914.

their profound diurnal sleep, cries emitted, poly-

gamous nature, and cat-like character of food.

The speaker stated that the period of gestation was
found to be 42 days, number of young at birth 1

to 8 ; eyes of young remain closed for one month
after birth; young may be weaned at 6 weeks;

minks breed when a year old; and their fur is

suitable for market at a year and a half, experi-

ments showed that different types of diet had no

effect on quality of fur. Speaker concluded that

breeding of minks for commercial purposes was

possible. Dr. Dearborn's paper was discussed by

Messrs. Wetmore, A. B. Baker and Cooke.

The third and last paper was by M. W. Lyon,

Jr., " Endamceha gingivalis and Pyorrhea." The

speaker discussed the cause of pyorrhea or Eigg's

disease, the Endamaeba gingivalis, recently discov-

ered by Dr. Allen J. Smith and others. He called

attention to the pathologic lesions produced by the

Endamoeba and by the various bacteria associated

with it; mentioned the amoebicidal action of emetin

hydrochlorid administered systemically or lo-

cally; and reviewed some of the early references

to the Endamoeba before it was considered the

cause of pyorrhea. The paper was illustrated by

lantern slides of Gros's original drawing of the

organism, and of several photomicrographs and

drawings of living and stained Endamoebas, bacilli

and spirochetes from a case of pyorrhea. Dr.

Lyon's paper was discussed by Dr. Stiles and Mr.

Goldman.

M. W. Lton, Jr.,

Secording Secretary

Washington, D. C.

the new orleans academy op sciences

The annual meeting of the academy was held

on Wednesday, March 10, in Stanley Thomas Hall,

Tulane University. The following officers were

elected for the coming year: President, Dr. Gustav

Mann; First Vice-president, Dr. E. B. Bean; Sec-

ond Vice-president, Dr. W. 0. Scroggs; Treasurer,

Mrs. E. J. Northrup; Librarian, Professor H. F.

Eugan; Secretary, E. S. Cocks. The paper of the

evening was read by Dr. C. W. Duval on "Mod-
ern Conceptions which Tend to Explain the Occur-

rence of Secondary Infection in Typhoid Fever

and Tuberculosis." There was considerable dis-

cussion of the paper in which Drs. Mann, Lemann,

Priedrichs participated. At the close of the meet-

ing refreshments were served and the Academy
adjourned.

E. S. Cocks,

Secretary
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TSE CONTRIBUTION OF TBE CBEMIST TO
THE INDUSTRIAL DEVELOPMENT

OF THE UNITED STATES^

Since the outbreak of the European War,

the American public has been led, adroitly

or otherwise, to believe that industrial

chemistry, that is, the industrial activity

of the chemist, is limited to coal-tar dyes

and that nothing should be regarded as in-

dustrial chemistry that does not deal with

the manufacture of these dyes. Nothing

could be further from the truth.

While it is true that the manufacture of

coal-tar dyes forms an important branch

of industrial chemistry, or of chemical in-

dustry, whichever you will, it by no means

forms the whole of it or even a preponder-

ating part of it.

From the economic point of view, eco-

nomic effect and economic result is the

measure to apply in determining economic

importance and not the intellectual or sci-

entific labor involved in the creation of

that result.

From a strictly economic point of view

coal-tar dyes can hardly be said to be vital

or essential and by that I mean that we
can get along without them and not suffer

great hardship, personal or otherwise;

anything of less need than that can hardly

be called an economic necessity.

THE CHEMIST AND HIS WORK

The American public has seemingly

given too little consideration to those in-

dustries of this country that make use of

chemical knowledge and experience in the

1 From the public address at the fiftieth meeting

of the American Chemical Society, New Orleans,

March 31 to April 3, 1915.
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manufacture or utilization of products and

yet these are the ones that compose chem-

ical industry or industrial chemistry.

For the present, permit me to give in a

few words the substance of the impressive

series of papers presented at the meetings

of this forenoon and this afternoon, and,

as this presentation is being made, please

have in mind the question as to whether

you would prefer to have the United States

able to produce all of its requirements of

coal-tar dyes and not able to produce any

of the various things which I am about to

mention.

According to this symposium there are

at least nineteen American industries in

which the chemist has been of great help,

either in founding the industry, in develop-

ing it, or in refining the methods of control

or of manufacture, thus rendering profit

more certain, costs less high and output

uniform in standard amount and quality.

The substitution of accurate, dependable

and non-failing methods of operation for

"rule of thumb" and "helter-skelter"

methods must appeal to every manufac-

turer as a decided advancement and a

valuable contribution.

NINETEEN" AMERICAN CHEMICAL rNDUSTRIES

In presenting to you these various con-

tributions of the chemist, I by no means
wish to be understood as in any wise mini-

mizing or reducing the contributions made
to the final result by others, such as mer-

chants, bankers, engineers, bacteriologists,

electricians, power-men and the like; all

that I wish to emphasize is that the chemist

did make a contribution, and to that ex-

tent he is entitled to credit and acknowl-

edgment.

The chemist has made the wine industry

reasonably independent of climatic condi-

tions; he has enabled it to produce sub-

stantially the same wine, year in and year

out, and no matter what the weather; he

has reduced the spoilage from 25 per cent,

to 0.46 per cent, of the total; he has in-

creased the shipping radius of the goods

and has made preservatives unnecessary.

In the copper industry he has learned

and has taught how to make operations so

constant and so continuous that in the

manufacture of blister copper valuations

are less than $1.00 apart on every $10,000

worth of product and in refined copper the

valuations of the product do not differ by
more than $1.00 in every $50,000 worth of

product. The quality of output is main-

tained constant within microscopic differ-

ences.

Without the chemist the corn products

industry would never have arisen and in

1914 this industry consumed as much corn

as was grown in that year by the nine

states of Maine, New Hampshire, Vermont,

Massachusetts, Rhode Island, Connecticut,

New York, New Jersey and Delaware com-

bined; this amount is equal to the entire

production of the state of North Carolina

and about 80 per cent, of the production

of each of the States of Georgia, Michigan
and "Wisconsin; the chemist has produced

over 100 useful commercial products from
corn, which, without him, would never

have been produced.

In the asphalt industry the chemist has

taught how to lay a road surface that will

always be good, and he has learned and
taught how to construct a suitable road

surface for different conditions of service.

In the cottonseed oil industry, the chem-

ist standardized methods of production, re-

duced losses, increased yields, made new
use of wastes and by-products and has

added somewhere between $10 and $12 to

the value of each bale of cotton grown.

In the cement industry, the chemist has

ascertained new ingredients, has utilized

theretofore waste products for this pur-



Mat 7, 1915] SCIENCE 667

pose, lias reduced the waste heaps of many
industries and made them his starting ma-

terial; he has standardized methods of

manufacture, introduced methods of chem-

ical control and has insured constancy and

permanency of quality and quantity of

output.

In the sugar industry, the chemist has

been active for so long a time that "the

memory of man runneth not to the con-

trary." The sugar industry without the

chemist is unthinkable.

The Welsbach mantle is distinctly a chem-

ist 's invention and its successful and eco-

nomical manufacture depends largely upon

chemical methods. It would be difficult to

give a just estimate of the economic effect

of this device upon illumination, so great

and valuable is it.

In the textile industry, he has substi-

tuted uniform, rational, well thought-out

and simple methods of treatment of all the

various textile fabrics and fibers where

mystery, empiricism, "rule of thumb" and

their accompanying uncertainties reigned.

In the fertiliser industry, it was the

chemist who learned and who taught how
to make our immense beds of phosphate

rock useful and serviceable to man in the

enrichment of the soil; he has taught how
to make waste products of other industries

useful and available for fertilization and

he has taught how to make the gas works

contribute to the fertility of the soil.

In the soda industry, the chemist can

successfully claim that he founded it, de-

veloped it, and brought it to its present

state of perfection and utility, but not

without the help of other technical men;

the fundamental ideas were and are chem-

ical.

In the leather industry, the chemist has

given us all of the modern methods of

mineral tanning and without them the

modern leather industry is unthinkable.

In the case of vegetable-tanned leather he

has also stepped in, standardized the qual-

ity of incoming material and of outgoing

product.

In the flour industry the chemist has

learned and taught how to select the proper

grain for specific purposes, to standardize

the product and how to make flour avail-

able for certain specific culinary and food

purposes.

In the brewing industry, the chemist has

standardized the methods of determining

the quality of incoming material and of

outgoing products, and has assisted in the

development of a product of a quality far

beyond that obtaining prior to his entry

into that industry.

In the preservation of foods, the chemist

made the fundamental discoveries; up to

twenty years ago, however, he took little or

no part in the commercial operations, but

now is almost indispensable to commercial

success.

In the water supply of cities, the chem-

ist has put certainty in the place of uncer-

tainty ; he has learned and has shown how,

by chemical methods of treatment and con-

trol, raw water of varying quality can be

made to yield potable water of substantially

uniform composition and quality.

The celluloid industry, and the nitro-

celltdose industry, owe their very existence

and much of their development to the

chemist.

In the glass industry the chemist has

learned and taught how to prepare glasses

suitable for the widest ranges of uses and

to control the quality and quantity of the

output.

In the pulp and paper industry the chem-

ist made the fundamental observations, in-

ventions and operations and to-day he is in

control of all the operations of the plant

itself; to the chemist also is due the cheap

production of many of the materials enter-
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ing into this industry as well as the in-

creased and expanding market for the pro-

duct itself.

THE STATISTICAL POSITION

For the census year of 1909 the wage-

earners and the value of manufactured

products and the value added by manufac-

ture in twelve of these industries and in the

manufacture of chemicals is given in Table

la.

this amounts to about 15 cents per person

per year.

Now, which would you rather have, these

thirteen industries with their $2,500,000,000

worth of manufactured product or the coal-

tar dye industry with its $100,000,000 of

product ? The number of persons employed

in these above thirteen industries is in ex-

cess of 500,000; the entire world's supply

of coal-tar dyes is made by fewer than 40,-

000 people. Which would you rather have ?

TABLE la

Wage-earners

Wine 1,911

Copper 15,628

Fertilizer 18,310

Textiles 44,046
Canned and preserved foods 59,968

Cotton-seed oil 17,071

Cement 26,77.5

Sugar 20,730
Brewing 54,579

licather 62,202

Glass 68,911

Paper and wood pulp 75,978

Ohemieals (strictly) 23,714

Totals 529,823

TABLE 16

Iron and steel 278,505

Petroleum refining 13,929

Lead smelting and refining 7,424

Illuminating and heating gas 37,215

Confectionery 44,638

Paint and varnisli 14,240

Soap 12,999

Carpets and rugs 33,307

Explosives 6,274

Zinc smelting and refining 6,655

Turpentine and rosin 39,511
Oil cloth and linoleum 5,201

Chocolate and cocoa i 2,826
Baking powder and yeast 2,155
Dyestuffs and extracts 2,397
Blacking, cleansing and polishing preparations .

.

2,417
Wood distillation other than turpentine 2,721
Oleomargarine 606

Totals 513,020
Total for 31 chemical industries 1,042,843

Total for all industries 6,615,046
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other words, the chemist engaged in these

thirteen pursuits plays an important, if

not indispensable part in the lives of 8 per

cent, of our wage-earners and affects 12

per cent, of our manufacture-values and

10.5 per cent, of our values added by manu-

facture. But the total number of chemists

makes up only about 0.01 per cent, of the

population of the United States.

NO NATION CAN DO EVEETTHING ITSELF

Of course, it may be said that having

made all these other things, there is no ex-

cuse why the American should not make

coal-tar dyes in addition. Perhaps so ; but

nations, like individuals, can not each have

or do everything. If each nation could do

everything equally as well as every other

nation, there would be no occasion what-

ever for international business. As this

world is constituted, each nation does that

which it can do the best and trades off the

product for what some other nation can do

better than it, and both sides are satisfied

and make a profit; this is the same as the

relationship between individuals. The

shoemaker can make shoes better than he

can bake bread; he makes shoes and ex-

changes part of his income with the baker

for bread which the baker has made.

If American chemists can operate these

industries better than or as well as other

nations, it is no real ground for criticism

that they can not do everything better than

any other nation, any more than the shoe-

maker is to be criticized because he can not

make as good a suit of clothes as can the

tailor. If you want the shoemaker to be

able to make a suit of clothes as well as the

tailor you must provide him with the op-

portunity to learn how to tailor and take

care of him while he is learning, and no

doubt his suit of clothes will cost him more

than it would cost an established tailor to

turn out the same kind of a suit of clothes.

and you must again help your shoemaker

while he is trying to market his suit of

clothes against the established tailor.

EIGHTEEN ADDITIONAL AMERICAN CHEMICAL

INDUSTEIBS

The above nineteen American industries

referred to by no means comprise all the

American industries in which the chemist

can be of help and of assistance. Many
more are open.

A search through the census for 1909 dis-

closes the eighteen additional industries

listed in Table lb which make use of chem-

ists in the control of their operations.

In these eighteen additional industries

the chemist affects 8 per cent, of our wage-

earners, 12.6 per cent, of our manufacture

values and 9.7 per cent, of our values added

by manufacture. For these thirty-one in-

dustries, then, the 0.01 per cent, of chemists

of our population directly affect 16 per

cent, of our wage-earners, 24.6 per cent, of

our manufacture values and 20.2 per cent,

of our values added by manufacture.

This, therefore, is a measure of the in-

fluence of the chemist upon the industrial

development of the United States ; however

gratifying this result is, it is nevertheless

true that many other industries could em-

ploy chemical control to great advantage,

if they only would, and many establish-

ments under the above cited industries

could, if they would, make use of chemical

control. There is plenty of work left for

the chemist to do in these industries to

keep him fully and profitably engaged.

This being so, why should he not continue

to direct his energies to improving those

things that he already can do, rather than

attempt new and exotic things which others

can do better than he?

THE FOREIGN BUSINESS

So much for our internal relations. How
about our international relations? To an-
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swer this question I will use the official

classification of the German government as

to what constitutes products of and for

chemical industry and also the same gov-

ernment's corresponding figures for 1913.

No two countries, speaking through their

statistical departments, have the same work-

ing definition of chemical industry. None
of the official classifications is as compre-

hensive as is the official German classifica-

tion. So far as the exchange of products

and commodities involved in chemical pur-

suits is concerned, the German classifica-

tion shows a total of 442 items of which 229

are involved in international trade between

Germany and the United States. Accord-

ing to these figures and this classification,

the United States imported from Germany
in 1913, $60,860,880, and exported to Ger-

many $156,036,090, or a total business of

$216,896,970, with a balance in favor of

the United States of $95,175,210. I have

selected from this 1913 list of items of busi-

ness between Germany and this country

those whose gross is $400,000 per annum
or over (Table 11).

It is interesting to note that we sell Ger-

many more lard than Germany sells us of

potash and aniline and other coal-tar dyes

put together; that we sell Germany half

again as much refined petroleum as it sells

us aniline and other coal-tar dyes ; that we

sell Germany practically the same amount

of pig and scrap lead as Germany sells us

of alizarin and anthracene dyes; that we

sell Germany almost as much paraffine as

Germany sells us of indigo; and so on

through the list.

RELATIVE QUALITIES OF IMPORTS AND EXPORTS

Of course, it will be contended that the

things that we sell Germany are, from a

chemical point of view, less refined, i. e.,

involve less hard chemical intellectual work

than do our imports from Germany. But,

is most of the potash, which is practically

mined from the ground in Germany, any

more of a refined product than the phos-

phate rock we sell them? Does it not in-

volve quite as much chemical ingenuity to

produce good illuminating oil from petro-

leum as it does to produce many of the

coal-tar dyes? There is no question that

the general position above outlined is cor-

rect, namely, that our products, as a whole,

are less refined than those that we get, as a

whole, from Germany, but is that not true

practically throughout our entire export

and import business ? Are not the textiles

we export of a lower grade than those we
import ? Are not our leather products less

refined than those we buy? And so on

down the list. That being so, why pick out

the chemist as a special mark for criticism

when he is at least up to the average of his

surroundings ?

In 1913 the total foreign business of the

United States amounted to $4,277,348,909,

and the excess of exports of all kinds over

imports of all kinds amounted to $691,-

271,949.

The trade in chemicals and products of

and for chemical industry between the

United States and Germany in 1913 fur-

nished 5 per cent, of that total of inter-

national business and provided 13.8 per

cent, of the balance of trade.

THE INFLUENCE OF THE CHEMIST

The symposiiun of papers presented to-

day constitutes a record of proud achieve-

ment, of solid accomplishment in nineteen

different branches of American industrial

activity, to which advance the application

of chemical knowledge, chemical principles

and chemical experience by American

chemists, has contributed a noble share and

an effective part. It is perhaps true that

much of that progress would have come

without the American chemist, but it is
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77. S. Chemical

0. S. Imports from Germany

1 Potaah salts

2 Aniline and other coal-tar dyes

3 Caoutchoue

4 Straw, esparto and other fibers;

paper stock

5 Alizarin and anthracene dyes

6 Indigo

7 Platuiuiu and allied metals
8 Hops
9 Miscellaneous volatile oils

10 Tin and tin scrap
11 Potassium and sodium cyanide
12 Chrome, tungsten, etc.

13 Superphosphates

14 Beet sugar, refinedi

15 Alkaloids exc. quinine
16 Toilet and tooth powders

17 Lime-nitrogen, etc.

18 Potash carbonate

19 Ferro-Al, Or, Mn and Ni
20 Potassium magnesium sulfate

21 Gold ores

22 Beet sugar, raw
23 Aniline oil and salt

24 Bronze and nietal colors

25 Glue
26 Aluminum plates and metal
27 Quinine and its salts

28 Terpineol and allied synthetics

29 Gelatin

equally true that under those conditions

the advance would have been much slower

and also much of what has been accom-

plished would never have happened at all

without the faithful, enthusiastic and alert

SCIENCE
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a man 's work, in a man 's way, that lie has

not been an idler, nor a sloth, nor a drone,

but that he has been one of the busiest of

busy workers, with a keen eye and an alert

intellect, always searching for an oppor-

tunity for the betterment of his industry,

and for improvement of the conditions of

his fellowman.

GERMAN SUPREMACY

That the chemist has not done more is

by no means due to any unwillingness. It

is due in the largest part to the apathetic

attitude of those in charge of the manage-

ment of many of our industrial enterprises

requiring chemical knowledge in their ex-

ploitation. Many of these men in respon-

sible positions do not have a chemical edu-

cation even along the lines in which they

are financially active. In those cases chem-

ical novelties and chemical problems are not

passed upon, on their merits, by chemists

or by men with a chemical point of view,

but by merchants, by lawyers and by bank-

ers, men who, by their very training, are

not capable of taking the chemist's point

of view, of having the chemist's sense of

proportion, and are unwilling to take a

chemist's chance in a chemist's way.

Therein lies, perhaps more than in any

other one thing, the reason for Germany's

supremacy in most of the branches of

chemical industry. That also is the reason

for the success of a great many of our own

huge transportation, electrical and chem-

ical enterprises. The business is run by

men who know it from the technical point

of view. Railroads are run by men who

know the railroads from the operating and

construction point of view ; electrical enter-

prises by men who know the business from

the electrical engineer's point of view, and

they make their enterprises take their busi-

ness chances in a transportation way, and

in an electrical way. Practically aU of our

chemical enterprises that have been man-
aged in the same manner have also been

successful, but there is still great room for

improvement, and just as soon as that im-

provement is accomplished, just so soon,

and no sooner, will there be less and less

talk about the incompetency of the Amer-
ican chemist. German chemical enterprises

are run and managed by chemists.

Some years ago I was thrown in com-

pany with a very successful meat packer,

and a very successful metallurgist; the

packer asked me when chemists would make
glycerin synthetically and make it cheap,

as the price of glycerin was getting to be

altogether too high ; the metallurgist asked

me, rather impatiently, what elements make
up glycerin; somewhat dazed, I replied,

"Carbon, hydrogen and oxygen." There-

upon the metallurgist said to the packer,
'

' Why, carbon is coal, hydrogen and oxygen

are water, both are plentiful and cheap; I

do not see why these chemists can not mix
coal and water and produce glycerin." I

felt that my life was altogether too short

to attempt to educate those two very suc-

cessful men to a proper appreciation of the

difficulties of converting coal and water

into glycerin. This metallurgist's answer

to the packer might with equal truth have

referred to such dissimilar things as wood
alcohol, grain alcohol, vinegar, olive oil,

castor oil, whale oil, starch, camphor, cane

sugar, beet sugar, grape sugar, carbolic

acid, alizarin, and host upon host of 'sim-

ilarly different things. I do not know

whether that packer, when he got home,

told his chemist to take a hunk of coal and

drop it into a bucket of water, and make

glycerin. I hope, for the chemist's sake,

that he did not give him that task.

THE RESPONSIBILITY OP MANAGERS

If there is such a misconception of the

chemistry underlying their own products
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of manufacture on the part of many of our

manufacturers, as this meat packer dis-

played, and if the general chemical view-

point of the managers of many of our chem-

ical industries is as Bonfused and un-

founded as was the view of this metal-

lurgist, then it is no wonder that American

chemical enterprises are behind some other

countries ; the real wonder is that we have

any chemical industry at all. Nor is there

any dearth in this country of properly

trained chemists. There are almost ten

thousand of them now in the United States,

and they are being turned out by our tech-

nical and other schools with great regularity

and with increasing volume every year.

The fault is not with the American chem-

ist, nor with his ability, nor his willingness

;

the fault lies principally and almost wholly

with those in charge of many of our indus-

trial enterprises, who fail absolutely in a

chemical understanding of their own prod-

ucts and are devoid of any sympathetic

contact with chemistry and with chemical

points of view and therefore are incapable

of, and unable to appreciate the value of

chemical work or to have a wholesome

understanding of the snares, the pit-falls

and the tedium of chemical research.

CHEMISTS IN MANAGEEIAX. POSITIONS

This plea for the wider introduction of

chemists in positions of managerial respon-

sibility is, however, not to be interpreted

into a statement that any kind of a chemist

can do any kind of a chemical job. Just

because a man can swing a scythe and cut

wheat rapidly is no reason why he should

be entrusted with the job of giving a man
a shave ; therefore, if you have a cotton oil

problem, do not give it to a man whose spe-

cialty and training is in iron and steel only.

The non-chemical managers of chemical

enterprises will have their hands full pick-

ing out the right chemist for the right job

and training promising chemical material

for managerial positions. To do this suc-

cessfully is quite an undertaking and will

not be accomplished without many trials

and many failures. Why should there not

be failures? Not every man who is sent

out on the road makes a successful traveling

salesman, nor is every man put in as a

superintendent a success as a superin-

tendent.

In selecting your chemist for a respon-

sible position, you must look out that you

do not get a square peg for a round hole,

just as you would when engaging a man for

any other position, but the trouble seems

to be with many of those who have engaged

chemists, that they have not appreciated

that there are chemists and chemists ; they

seem to have some sort of an idea that there

is a magic about what a chemist does.

Now, there is no magic at all. It is all

plain, hard work, that calls for a lot of

intellectual effort, and above all, the appli-

cation of common sense, which, as every

one knows, is a very rare article.

THE RESPONSIBILITY OP THE PUBLIC

With this record of solid achievement

placed before you to-day, together with

what I have just said, I hope that the con-

viction will finally break through, and will

penetrate the public mind as well as the

minds of those in charge of many of our

industrial establishments, that if the Amer-

ican chemist is not doing as much as the

public expect him to do, it is because the

public through its industrial enterprises has

deliberately declined to give him a chance.

With this wonderful record of fruitful en-

deavor is the American chemist to have his

chance? The answer to that question is

largely in the hands of the American public.

However, the public will have to acquire

in some dependable way an appreciation of

what the chemists' work stands for and
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really is. There are numerous difficulties

in the way. By its very nature, the work
of the chemist is more or less concealed from

public inspection. If you have a partic-

ularly well tanned piece of leather, the lay-

person thinks no further than that it is

a pretty good job, and is utterly unable to

appreciate the large amount of work that

has been necessary to produce or to create

the way of making that particularly good

piece of leather. There is nothing so con-

spicuous about the chemist's work as there

is, for example, about the bridge builder's

work, or about the work of a man who
erects a skyscraper. The chemist's work,

as a whole, does not fill the eye nor appeal

to the imagination ; and not filling the eye,

and not appealing to the imagination there

is really no practical method of valuation

easily accessible to the ordinary individ-

ual ; not only is the ordinary individual in-

capable of such a valuation, but even men
high in industrial pursuits have not that

particular intellectual vision which permits

them to appreciate the real significance be-

hind any given chemical product. The only

exception hereto seems to be coal-tar dyes..

The reason for this exception is not hard

to find. Could anything appeal more to

the imagination than the conversion of such

a disgusting, sickly mess as coal tar into

brilliant colors that rival and excel every

tint and shade in nature?

THE EESPONSIBILITT OP THE CHEMIST

However, the chemist must not attempt

to absolve himself from all responsibility

for the prevailing lack of appreciation or

skepticism among capitalists and bankers of

the value of chemical work in industrial

operations. While competent chemists and

chemical engineers by their very effective

work have wrung from reluctant financial

men proper acknowledgment of the value of

chemical examination, control and manage-

ment of enterprises requiring such, yet the

work has not gone far enough, and it is not

at all unusual for financial men to support

with might and main enterprises which any
qualified chemist or chemical engineer could

and probably did tell them were fore-

doomed
; also it must not be forgotten that

qualified chemists and chemical engineers,

like other professional advisers, have gone

astray in their calculations and have sup-

ported enterprises which ultimately failed.

The mining, electrical and railroad engi-

neers finally succeeded in obtaining their

present influential position among the in-

dustrial councils of this country and with

the brilliant success of the chemical engi-

neers of Germany in the same direction it

is not too much to hope that ultimately the

American chemist and chemical engineer

will come into his own. When he does,

there will be far fewer exploitations than

heretofore of the wild and fantastic schemes

of chemical enterprise now so easily fi-

nanced by the gullible portion of our in-

vesting public and fewer and fewer failures

of chemical enterprises undertaken in good

faith and serious mood.

Therefore, let every chemist in advising

on chemical operations prominently bear in

mind that failure to give correct advice not

only reacts upon him but upon each and

every member of the chemical profession

and merely helps to postpone the day when

the chemist will come into his proper posi-

tion among the makers of the nation.

CONCLUSION

To bring the matter up squarely before

you let me recapitulate: The 10,000 chem-

ists in the United States are engaged in

pursuits which affect over 1,000,000 wage-

earners, produce over $5,000,000,000 worth

of manufactured products and add $1,725,-

000,000 of value by manufacture each year

;

the business in products of and for chem-



May 1, 1915] SCIENCE 675

ical industry between the United States

and Germany alone in 1913 provided 5 per

cent, of our total foreign business and 13.8

per cent, of our balance of trade for that

year. Please bear in mind tbat I am not

by any means attempting to claim all the

credit for this for the chemist; all that

I ask is that his claims to recognition for

intelligent, active and effective collabora-

tion in bringing about those stupendous re-

sults be not thrown aside as worthless and

that he shall not be made the target of un-

just criticism because in 1914 there was a

shortage of about $600,000 or 7 per cent,

in coal-tar dyes and because cotton dropped

from 15 cents to 6 cents.

Much more could be said of the chemist

and his contribution to the effective every

day labor of this work-a-day world but time

and space forbid. I am sure that this short

sketch of the chemist 's activities, his hopes,

his aims and his work will serve to create

a wider interest in him and will result in

according to him the credit to which he is

entitled, namely, that he pulls more than

his own weight in our nation's boat.

Beenhard C. Hesse

THE GBAT HEBBABWM
The rebuilding of the Gray Herbarium,

•which has been in progress for some years,

has just been finished by the completion of the

main central section of the building. The

original structure, the gift of Nathaniel

Thayer in 1864—at which date Dr. Asa Gray

gave his invaluable botanical collections to

Harvard University—was a brick building and

for its time substantial, but the entire inte-

rior finish, including the floors, the plant

cases, book shelving, etc., was of wood. The
building had become wholly inadequate for the

growing collections and was far from being

fireproof in any modern sense.

The complete rebuilding and considerable

enlargement was begun in 1909 and has been

carried out a section at a time. It has been ef-

fected through the generosity of members of the

visiting committee. The initial step consisted

in the erection of a substantial ell, known as

the Kidder wing, the gift of Mr. Nathaniel T.

.

Kidder, of Harvard, '82. This wing, com-

pleted in 1910, provided convenient shelving

space in exceptionally secure cases for more
than 300,000 sheets of herbarium specimens as

well as a portion of the library, thus giving

great relief from the congestion of the older

building.

In 1910 the adjacent residence, formerly

occupied by Dr. Gray, was moved to the oppo-

site side of Garden Street, and in its place

was built in 1911 the Library wing of the

herbarium. This portion of the building, fur-

nishing ample quarters for the convenient

shelving of the library, with extensive provi-

sion for its growth, was given anonymously and

was completed in 1912. Last year, however,

the donor, Dr. George Golding Kennedy of

the Harvard class of '64, kindly consented that

his name might be announced in connection

with the fiftieth aniversary of the graduation

of his class.

This wing contains, besides the library, the

private offices of the curator. Professor B. L.

Eobiason, and the librarian. Miss Mary A.

Day, a room for maps, files and publications,

and, in the basement, a press-room for the

drying and preparation of specimens, a photo-

graphic dark-room, a staff-room and store

room.

At the same time, the old and wholly inade-

quate laboratory and auditorium, which had

formed the opposite wing of the earlier struc-

ture and had been built in 18Y1 by the gift of

Horatio HoUis Hunnewell, were taken down

and replaced by the George Robert White

Laboratories of Systematic Botany, a wing of

much greater capacity, well arranged, well

lighted and provided with complete and highly

perfected equipment for its purposes. This

wing, the gift of Mr. George Eobert White,

of Boston, contains on the ground floor two

laboratories, one used by the Harvard stu-

dents in systematic botany, the other by the

Eadcliffe students. On the second floor, there

is an instrument room, a " bundle-room " for

the safe storage of collections awaiting study,
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labeling, distribution as duplicates, etc., also

Professor M. L. Pernald's private office, and

finally a large and fully furnished room, whicb

has been placed at the service of the New Eng-
land Botanical Club for its extensive and

valuable herbarium.

In 1912, by a second gift from Dr. George

G. Kennedy, it was possible to carry out an-

other highly important step in the general

plan of reconstruction by rebuilding of the

front portion of the original structure, raising

it from one and a half to three stories in

height and furnishing accommodations for an

exceptionally convenient mounting room, a

coat-room, a private office, a room for the col-

lection of " box material " (i. e., fruits, nuts,

cones, etc., which from form and thickness can

not be readily affixed to the ordinary herbarium

sheets), and a room for the Pterydophyta and

Gramineae.

As these successive additions were made to

the earlier building, the collections both of

specimens and books had been so far as pos-

sible removed from the old central portion to

the surrounding new and fireproof 'wings.

Early in 1914 the last part of the old build-

ing, namely the main central room, a story and

a haK structure, with narrow wooden gallery,

was taken down, to be replaced by a structure

of greater height and much more substantial

construction. This final portion of the build-

ing is now completed. It and its steel fur-

nishings have been the gift of Mr. White, Dr.

Kennedy, Mrs. William G. Weld, Miss Susan

Minns and Mr. John E. Thayer. As rebuilt

this main room is furnished with two steel

and glass galleries, of convenient breadth,

each provided like the ground floor with a

series of steel herbarium cases. The room ia

further furnished with blocks of table-topped

cases, rising to counter height; also with large

steel tables, covered with battleship linoleum

and of height convenient for microscopic work

and plant-dissection. The room is provided

with copious north light, as well as overhead

light. The well lighted basement of this sec-

tion of the building has been furnished as a

sorting room and to that end has been pro-

vided with thirty tables which together furnish

room for more than two hundred piles of her-

barium sheets and thus permit even the more
complicated kinds of sorting without crowding

or overlapping. These basement tables are

made of " transite," a neat light gray stone-

like material made of Portland cement and
asbestos fiber.

Although the reconstruction has thus pro-

ceeded by sections, the building has lost noth-

ing in unity, for the whole was carefully

planned at the outset and each successive por-

tion was built with due regard to its relation,

to the whole structure. In the whole process

of building and furnishing there has been a

strenuous effort to eliminate woodwork and
all combustible materials. The building itself

is of brick with fioors and roof of reinforced

concrete. All doors, jambs, sash and window
frames are bronze, copper or steel-sheathed.

There is no exposed woodwork in any part of

the building, inside or out. As to the furnish-

ing there has been the same attention to safety.

All the plant cases, work tables, desks, book-

shelving, files, wall cabinets, etc., built to order

by the Art Metal Construction Company, of

Jamestown, New York, are of steel, for the

most part enameled in agreeable shades of

gray-green or deep green with bright or oxi-

dized brass trimmings. Even the waste-

baskets are of metal. At some points in the

furnishing it has seemed best and entirely safe

to make certain concessions to comfort and

sentiment. Thus the chairs are stiU of wood,

the window-shades are still of linen (though

they are on metal rollers), and in the curator's

office some articles of wooden furniture for-

merly belonging to Dr. Gray are kept in con-

sequence of association and sentiment. Eur-

thermore, no substitute for wooden picture

frames has been found, at least none which

has proved esthetically agreeable. With these

trifiing exceptions, however, all combustible

materials have been scrupulously avoided.

The herbarium itself, i. e., the great collec-

tion of dried plants mounted on sheets of

cardboard, would of course prove highly in-

flammable, but it is preserved in cases which

form, as one may say, so many fire-tight com-

partments, so that even were a fire by some

accident started it could not possibly spread.
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Although the primary ideals followed in

the rebuilding of the Gray Herbarium have

been those of safety, permanence and con-

venience of arrangement, the resulting struc-

ture though architecturally plain is by no

means homely. Indeed, its good proportions,

dignified simplicity and obvious solidity give

it a pleasing effect. It is a building to vehich

the architect, Mr. W. L. Mowell, of Boston,

has given a good balance, but it has purposely

been kept from absolute sjTnmetry from a

feeling that such initial symmetry, if at-

tempted, would render it much more difficult

to make future additions, as these prove need-

ful with the growth of the collections.

It is a notable fact that during the complete

rebuilding of the establishment, the Gray Her-

barium and its library have been open as usual

for consultation. Though several reshelvings

and transfers of materials from one section to

another have of course been needful and de-

manded the care and attention of the staff

from time to time, nevertheless the scientific

work of the staff, students and visiting spe-

cialists has proceeded with surprisingly little

interruption. The building has been continu-

ously occupied and when it is borne in mind

that much of the new structure has been built

upon the old foundations, it will be seen by the

many botanists for whom the earlier building

had many pleasant sentiments and associa-

tions, that it is perpetuated rather than re-

placed by the new one.

ELISHA WILSON MOBSE
Elisha Wilson Morse, formerly instructor

in natural history at the Bussey Institution of

Harvard University and well known for his

contributions to the history of domesticated

animals, died in Washington, D. 0., on April

18, from pneumonia.

During the past few years Mr. Morse served

as a specialist in animal husbandry in the

TJ. S. Department of Agriculture. Aside from

his official duties as an associate editor of the

Experiment Station Record and later as a

scientist in the U. S. Dairy Division, he was

especially active in putting the foundations

of animal breeding and feeding on firmer

bases. He was one of the few who had a keen

appreciation of the value of applying sound

biological and statistical principles to the

interpretation of feeding trials.

Mr. Morse was a graduate of the class of

1897 of Harvard University, an active mem-
ber of the Biological Society of Washington,

the American Society of Animal Nutrition,

and the Boston Society of Natural History,

and a regular contributor to several standard

year books and encyclopedias.

Lewis William Fetzer

SCIENTIFIC NOTES AND NEWS
The presidency of the German Association

of Scientific Men and Physicians, vacant by

the death of Professor Eberhard Fraas, has

been filled by the vice-president, Dr. F. von

Miiller, professor of internal medicine at

Munich.

The annual address before Sigma Xi and

Phi Beta Kappa of the University of Illinois,

which in previous years has been given during

commencement week, will be given this year

on May 4, by Dr. George Otis Smith, director

of the U. S. Geological Survey. The subject

is "Practical Ideals."

Dr. Julius Hirschwald, professor of geol-

ogy and mineralogy in the Technical School at

Berlin, has been given the doctorate of engi-

neering by the Technical School of Dantzig,

on the occasion of his seventieth birthday.

At the meeting of the Entomological Soci-

ety of France, on January 27, the committee

appointed to nominate an honorary member in

place of the late M. J. Perez reported that,

while custom decreed the election of a French-

man to fill this vacancy, it appeared to the

committee as very proper, under existing con-

ditions, to break away for once from the tra-

ditions and custom of the society and to give

this honor to M. A. Lameere, professor in the

University of Brussels, as an especial testi-

mony of the sympathy and esteem of the soci-

ety for one of the most eminent representa-

tives of Belgian entomology.

Dean Edward Oeton, Jr., of the College of

Engineering of the Ohio State University, has
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been granted leave of absence for next year,

but expects to remain at Columbus. Professor

Edwin F. Coddington, of the department of

mechanics, now secretary of the college, will

be acting dean next year. Professor Cbarles

C. Morris, of the department of mathematics,

wiU fill the new position of assistant to the

dean.

De. Edmond W. Wilson has been promoted

to the position of assistant superintendent of

the Boston City Hospital, filling the vacancy

caused by the resignation of Dr. Frank H.

Holt, who has assumed his new duties as super-

tendent of the Michael Eeese Hospital, of

Chicago.

De. Eot K. Flannagan, of Eichmond, has

been appointed assistant commissioner of

health of Virginia, succeeding Dr. Allen W.
Freeman, who resigned to accept the position

of epidemiologist in the United States Public

Health Service.

De. Philip J. Castleman has been appointed

director of the bacteriological laboratory of

the Boston Board of Health to succeed Dr.

James J. Scanlon, who died a short time ago.

De. Albion W. Hewlett, professor of medi-

cine at the University of Michigan, has been

appointed visiting lecturer on medicine at the

Harvard Medical School, and is to serve as

visiting physician at the Peter Bent Brigham

Hospital.

Me. William Haepee Davis, of Philadel-

phia, at one time assistant in psychology at

Columbia and instructor and professor in

philosophy and psychology at Lehigh Univer-

sity, secretary of the American Psychological

Association, etc., who has latterly been en-

gaged in business, has accepted the position of

librarian to the Public Service Corporation of

New Jersey. His address after September 1

will be the company's office, Newark, N. J.

SiE RuPEET Claeke, who in the simuner of

last year led an expedition up the Fly Eiver in

British New Guinea, has returned to London.

De. David L. Edsall, professor of clinical

medicine at Harvard Medical School, delivered

the annual address of the Pathological Soci-

ety of Philadelphia on April 22, his subject

being " Bearings of Industry upon Medicine."

Slnce Easter, Professor George Grant Mac-
Curdy, of Yale University, has lectured on
" The Dawn of Art " for the Archeological

Institute of America at Eichmond, Va., Wash-
ington, D. C, and Eochester, Auburn, Syra-

cuse and New York, N. Y.

Majoe Samuel Flood-Page, who was active

in development of electric lighting and wire-

less telegraphy, died on April 7, aged eighty-

one years.

Peopessoe Kael Theodoe von Heigel, presi-

dent of the Bavarian Academy of Sciences, has

died at the age of seventy-three years.

Theee have been killed in the war Dr. Fr.

Ostendorf, professor of agriculture in the

Technical School at Karlsruhe; Dr. Hans
Hammerl, associate professor of hygiene at

Gratz, and Dr. August Wolkenhauer, docent

for geography at Gottingen.

The Serbian typhus epidemic may be con-

trolled if the proper equipment is made avail-

able, according to a cablegram received on

April 29 from Dr. Eichard P. Strong, head of

an American commission recently sent to

Serbia by the American Eed Cross, assisted by

the Eockefeller Foundation and the Serbian

relief committee. Messages received at the

headquarters of the American Eed Cross an-

nounce that an international board of health

has been formed at Nish. The president of

the international board is Prince Alexander of

Serbia, the vice-president. Sir Ealph Paget of

England. Dr. Strong was made medical di-

rector of the board, and the members include

the heads of the French, Eussian and English

sanitary commissions. Dr. Strong, who is pro-

fessor of tropical diseases in Harvard Medical

School, appeals for more doctors and sanitary

and medical equipment and declares that if

Dr. William C. Gorgas, surgeon-general of the

United States Army, will accept a commission

in combating the typhus in Serbia, the inter-

national board just formed will make him
medical director and Dr. Strong will serve as

his assistant. The remainder of the American

commission, which numbered ten sanitarians
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and bacteriologists, have reached Saloniea,

Greece, and will join Dr. Strong at Nish
shortly.

A MAJORITY of the members of the board of

regents of the University of Minnesota, sitting

as the executive committee of the board, has

voted unanimously to adopt the following

statement of purpose

:

Although the "board of regents has not as yet

officially considered a proposed affiliation with the

Mayo foundation, in order to make clear the policy

ef the board, be it voted:

"First, that in any event the regents do not

enter into any permanent arrangement within four

years;
'

' Second, that the board enter into no perma-
nent affiliation which does not give the regents com-

plete control, within the specific purposes of the

foundation, of the endowment funds administra-

tion, and teaching."

By a vote of 36 to 31 the state senate has

passed a bill as follows : The board of regents

of the University of Minnesota shall not affili-

ate or unite with any persons, firm or corpora-

tion under any agreement, arrangement or

understanding which will preclude the board

from exercise of any of its functions in the

educational management and control of the

university or any of its colleges, schools or

departments. But this act shall not be so con-

strued as to disable the said board from em-
ploying or authorizing the emplo3Tnent of in-

structors, lecturers or teachers who shall de-

vote a part only of their time or service to the

educational work of any department of the

university.

A CONFERENCE of the Massachusetts Asso-

ciation of Boards of Health and the State De-
partment of Health and voluntary organiza-

tions interesting themselves in matters of pub-

lic hygiene was held in Boston on April 29.

The speakers at the forenoon conference were

Governor Walsh, Commissioner Allan J. Mc-
Laughlin, Dr. Charles W. Eliot, Professor

Irving Fisher, Miss Ella P. Crandall, execu-

tive secretary of the national organization of

Public Health !Nursing, and Professor William

T. Sedgwick, president of the American Public

Health Association. This was followed by a

business session over which Professor M. J.

Eosenau, of Harvard University, presided.

The speakers of the afternoon, and their sub-

jects, were: "The Control of Communicable
Diseases," Dr. Eugene E. KeUey, State De-
partment of Health; "The Eelationship Be-
tween the State and Local Boards of Health,"

Dr. Lyman A. Jones, district health officer,

Berkshire district; "The Health of the

Farmer," Dr. John S. Hitchcock, district

health officer, Connecticut Valley District;

"The Vacation Health Problem," Dr. Adam
S. MacKnight, district health officer, south-

eastern district ;
" The Continuing Problem of

Vaccination," Dr. Samuel H. Durgin, former
chairman of the Boston Board of Health;
"The Control of Cancer," Dr. Edward Eey-
nolds, vice-president American Society for the

Control of Cancer ;
" Some Problems of the

Health Officer of a Small City," Dr. Francis
G. Curtis, health officer, Newton; "Infant
Mortality from the Standpoint of the State,"

Dr. William Hall Coon, district health officer,

northeastern district.

The Entomological Society of France, in

January, took a ballot by mail among its ac-

tive membership on the question of expelling

all German members. The result of the ballot,

just announced, was as follows:

Total number of ballots cast 270
For the immediate expulsion of all German
members 126

For their expulsion after investigation 103

Statu quo until end of hostilities 37

Provisional expulsion 1

Blank ballots 8

Inasmuch as there was no majority in the

whole number of ballots cast in favor of im-

mediate expulsion en hloc, the question was
referred back to the council to consider the

spirit and the letter of the vote and the con-

ditions under which the German members
should be expelled.

The United States Geological Survey opened
on May 1 a district office at Boston, Mass.,

from which investigations of the water re-

sources of the New England states wiU be car-

ried on. For several years the Geological

Survey has made measurements of the flow of

streams in New England, the work being car-

ried on from the district office at Albany, N.
Y. The establishment of a district office at
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Boston will make possible the extension of the

work and will greatly facilitate the investiga-

tions. The states of Massachusetts, Maine

and Vermont are cooperating in these investi-

gations, and a hill is pending before the legis-

lature of New Hampshire providing for co-

operation in that state. Charles H. Pierce,

district engineer of the Geological Survey,

will be placed in local charge of the work.

The committee on arrangements give notice

of change in date in the Interstate Cereal

Conference in California previously announced

in Science and also a change in one of the

localities from Merced to Stockton as follows

:

The first day's meeting will be held at Stock-

ton, Tuesday, June 1, for inspection of San
Joaquin Valley cereals, while the following

three days will be spent as previously stated,

namely, the second day, June 2, at Berkeley,

beginning the program of the conference ; June

3 at Davis, finishing the program and inspect-

ing the university farm, and the last day,

June 4, at Chieo, where the program, if still

unfinished, can be concluded. At this place

also an inspection will be made of the Plant

Introduction Garden and the cereal experiment

plats of the U. S. Department of Agriculture.

During the day, those who desire to do so can

also go the short distance to Biggs to inspect

the rice experiment farm at that place.

Since the time of Captain Cook the Ha-

waiian Islands have been visited by geologists

and others interested in the problems of vol-

canoes, and much has been written concerning

them. Eecently the United States Geological

Survey has taken up the investigation of the

islands from various economic and scientific

points of view and is preparing topographic

maps, which are necessary for many kinds of

work. It has been found that the geologic

history of the islands is by no means so simple

as was supposed from the earlier publications

concerning them. In Professional Paper 88,

" Lavas of Hawaii and their Eelations," by

Whitman Cross, which has just been issued,

the survey is presenting a summary of what is

now known concerning the lavas of all the is-

lands. This paper is largely technical in its

character, for it is intended primarily to serve

as a basis for future study of the rocks by

geologists, but for any one interested in the

various islands and not following strictly the

tourist route there is considerable general in-

formation, not to be found elsewhere. The
work is a summary of earlier publications sup-

plemented by the author's own observations

on the four largest islands—Hawaii, Maui,

Oahu and Kauai. It appears that there are

many other kinds of lavas in Hawaii besides

basalt, and many facts of association of the

different lavas are of interest to students of

the inner history of volcanoes. While much
is yet to be learned concerning the lavas of

these islands, Mr. Cross shows that present

knowledge of the rocks is sufficient to throw

light on some of the most vexed questions per-

taining to the origin and relations of the ig-

neous rocks of the earth. The chemical rela-

tions are discussed with particular thorough-

ness. Petrologists will find valuable material

in this report, bearing on many problems.

The shortage of potash salts in the United

States in 1914 was further accentuated by the

German embargo on export at the end of

January, 1915. In spite of the interruptions

to the normal trade in potash salts, the im-

ports of salts proper in 1914 amounted to

485,818,459 pounds, valued at $8,743,973, ac-

cording to a statement by W. C. Phalen, just

made public by the United States Geological

Survey. These figures represent a decrease in

quantity and value amounting to 21 per cent,

and 19 per cent., respectively, compared with

1913. These figures, however, do not repre-

sent the total imports of potash salts. There

should be added the quantity and value of

kainite and manure salts imported, amounting

in 1914 to 482,876 tons, valued at $3,397,590,

making a total importation during the year

valued at $12,141,563, compared with $15,241,-

152 in 1913—a decrease amounting to $3,099,-

589 or approximately 20 per cent. Potash salts

constitute only one of several fertilizers im-

ported. Bone dust, calcium cyanamid or lime

nitrogen, guano, basic slag and other materials

used for manure are also brought in. The total

quantity of these materials including kainite

and manure salts imported in 1914 was 761,-

896 long tons, valued at $9,921,439. In addi-

tion to the above importations, sodium nitrate
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valued at $15,204,539 came into this country

from foreign lands, thus bringing the total

value of imports as designated above up to

$33,869,951.

UNIVEBSITT AND EDUCATIONAL NEWS
Mr. Andrew Carnegie's gifts to the Car-

negie Institute and Institute of Technology

have now reached a total of $27,000,000, his

latest contribution announced at Founder's

Day, on April 29, being $2,700,000. Of this

latter amount $1,200,000 is for new buildings

and $1,500,000 for endowment. The address

at the Founder's Day exercises was delivered

by Dr. Eomulo S. ISTaon, the Argentine ambas-

sador, who spoke on " The Triumph of True

Pan-Americanism and Its Relation to World

Peace."

The campaign to raise $1,385,000 for the

Stevens Institute of Technology in Hoboken,

N. J., has been successfully concluded. The -

entire indebtedness of the college, amounting

to $385,000 has been cancelled, leaving

$1,000,000 to be used for the erection of

new buildings and for endowment.

The University of Pennsylvania, Columbia

University and the Stevens School of Tech-

nology mechanical engineering departments

have received funds amounting to $5,000 each,

in accordance with the provisions of the will

of the late Admiral George W. Melville.

Gifts amounting to $72,908, to be devoted

to cancer research at the Harvard Medical

School, have been announced. Of this sum

$50,000 is provided by the will of Philip C.

Lockwood, of Boston.

The new buildings of the medical school of

Washington University, St. Louis, were dedi-

cated on April 29. The three large buildings,

which contain laboratories, dispensaries, lec-

ture rooms and libraries, cost $1,200,000 and,

with the new Barnes Hospital, the St. Louis

Children's Hospital and St. John's Hospital,

form an important group of buildings devoted

to medical and surgical purposes. Addresses

were delivered by Dr. William Henry Welch,

professor of pathology at Johns Hopkins Uni-

versity; by President A. L. Lowell, of Har-

vard University; by Dr. Henry S. Pritchett,

president of the Carnegie Foundation for the

Advancement of Teaching, and by President

George E. Vincent, of the University pf

Minnesota.

The University of South Dakota has com-
pleted the erection of a fireproof chemical

laboratory at a cost of $100,000.

The thirty-fourth session of the legislature

of Nebraska recently adjourned appropriated

the sum of $150,000 for the erection of a teach-

ing hospital on the campus of the University

of Nebraska College of Medicine at Omaha,
Nebraska. The appropriation has been ap-

proved by the governor.

The tuition fee at Harvard University has

been increased to $200, which will take effect

at the beginning of the year 1916-17, but will

not apply to a student now registered, unless

he changes his department. No infirmary,

laboratory or graduation fees wiU be charged.

Professor Ira C. Baeer has resigned his

position as head of the civil engineering de-

partment of the University of Illinois, which

he has held for thirty-four years. He will

continue to give a limited number of courses.

Dr. F. H. Newell, consulting engineer of the

U. S. Eeclamation Service, has been appointed

to succeed Professor Baker as head of the de-

partment of civil engineering. He entered

upon his work at the university on May 1.

Dr. Andrew Hunter, of the medical depart-

ment of Cornell University, has accepted an

appointment to the chair of pathological

chemistry in the University of Toronto.

Dr. a. a. Knowlton, associate professor of

physics at the University of Utah, has been

elected professor of physics at Reed CoUege.

It will be remembered that Dr. Knowlton was

not reelected at the University of Utah be-

cause of the president's charge that he had

made remarks unfavorable to the administra-

tion of the university. President Foster of

Reed College went to Salt Lake City to inves-

tigate the situation. He talked with both fac-

tions of the board of regents, with many mem-
bers of the faculty, including those who have

resigned and those who have not, with other

citizens, with students and with the president.
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As a result of this investigation at first hand,
Dr. Foster was convinced that Dr. Knowlton
and the other men of the faculty at Salt Lake
City have assumed no greater freedom of

speech than every member of the Eeed College

faculty has as a matter of course.

DISCUSSION AND COSBESPONDENCE
ON THE PRODUCTION OF RAEE GASES IN VACUUM

TUBES

To THE Editor of Science: A number of

investigators, among them Sir J. J. Thomson,
Sir W. Eamsay, Winchester, and Collie, have

found that helium and neon are produced in

vacuum tubes by electrical discharges. These
gases veere not accompanied by argon, and
therefore not due to leaks in the apparatus.^

A thoroughly satisfactory explanation of the

appearance of the gases remains to be given,

although a very plausible hypothesis has been

advanced by Professor Winchester. Winches-
ter^ finds that helium and neon are given

off from aluminium electrodes only during the

first few hours of long-continued discharges,

and he therefore concludes that the gases must
have been occluded on the surfaces from the

atmosphere.

This explanation agrees with a number of

facts. For example, we may explain a second

liberation of heliimi and neon, sometimes

noticed in vacuum tubes after many hours'

continuous running, by supposing that a sur-

face layer (e. g., slag), imbedded in the metal
when it was poured, becomes exposed when the

electrode is partly " spluttered " away. The non-

appearance of these gases when very heavy
discharges (i. e., large currents) are used, as

in one experiment with uranium, by Collie,^

would mean that the surface layer is spluttered

away before any considerable amount of gas

has been liberated.

There is an alternative explanation which

1 T. E. Merton, Eoy. Soe., Froo., Ser. A, 90, pp.
549-53, August 1, 1914.

zG. "Winchester, Phys. Bev., N. S., Vol. 3, pp.
287-94, April, 1914.

3 J. N. Collie, Boy. Soc, Proc, Ser. A, 90, pp.
554-56, August 1, 1914.

fits the facts equally well, if we admit the
possibility of changes of a radioactive nature
taking place in an ordinary vacuum tube.

But there is, in the first place, no good evi-

dence that ordinary inactive matter can be
transformed by the radiations of radioactive

substances;* and consequently, in view of the
great energy of the a particles, there is reason
for supposing that the swiftest ions in a
vacuum tube are equally incapable of produc-
ing disintegration of atoms (or rather, ac-

cording to recent views, disintegration of
nuclei; the resultant positive charge upon
which determines the chemical properties of

atoms^)—unless, perhaps, there were present in

the tube enormous differences of potential.

Nevertheless, in an experiment by Sir W.
Eamsay," evidence is given which suggests
an inter-relationship between the elements
helium, neon and oxygen.

Certain experiments performed by the
writer upon the conduction of electricity at

contacts of dissimilar solids^ show that, how-
ever carefully a metal may be cleaned in air,

or in pure electrolytic oxygen, a surface film

remains, sufficient to give electrical properties

to such a surface, markedly different from
those obtaining upon a surface that is cleaned

mechanically in vacuo, or in pure electrolytic

hydrogen. This being the case, it is seen that

all electrodes hitherto employed in the produc-

tion of rare gases have had a layer of oxide on
the surface—traces of which must have re-

mained imtil all the original surface had been
removed by the action of the discharge.

In view of this fact it seems desirable that

a tube be constructed, with electrodes similar

to those used by Winchester^ (which were
found to liberate the gases rapidly) ; it being

possible to clean these electrodes on all sides,

i Eutherford, '

' Eadioactive Substances and their

Eadiations," 1913, §116.

5 Eutherford, Phil. Mag., Vol. 27, 6 ser., pp.
488-98, March, 1914.

6 Sir W. Eamsay, Collie, and Patterson, Nature,

Vol. 90, p. 653, February 13, 1913.

7 E. H. Goddard, Phys. Bev., Vol. 28, No. 6, pp.
405-28, June, 1909.

8 Winchester, loo. cit.
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meclianically, in vacuo; the apparatus, more-

over, occupying but a small volume. The

writer ventures to suggest the apparatus de-

scribed below as being one which embodies the

above essentials; the electrodes being substan-

tially the same as those used by Winchester,

which were in the form of circular loops of

2 mm., wire, 7 cm. in circumference, and 1 mm.
apart.

Referring to Fig. 1, the electrodes are two

straight parallel aluminium rods B^, B2, 2 or

3 mm. in diameter, and 8 cm. long. They are

fastened to the glass tube T^ by being bent

around the ends of this tube, shown clearly in

the horizontal section. Fig. 2.

and iJj in turn by means of another strong

electromagnet, M^—the cutting stroke being

in the direction of the arrow. This operation

scrapes but one side of each rod, B^, B,. To
scrape the other two sides, A must be turned

through 180°, which is accomplished by turn-

ing M^, M^ through this angle. After the rods

have been cleaned. A, L, is moved into the

tube T^, out of the way. It will be noticed

that the apparatus is, essentially, a " spoke

shave " in vacuo.

By using the above tube after the electrodes

have been cleaned in pure (electrolytic)

oxygen, it should be possible to demonstrate

conclusively the transference of oxygen into

This tube, T^, is held in a larger tube, T,,

by springs S^ and S„ (wires), the ends of

which fit into dents in the glass tubes Tj and

T„. Leading-in wires w^ and w„, attached to

the ends of B^ and B„, respectively, are sealed

into the two side tubes t^ and i,, Fig. 1; said

side tubes connecting with a pump and a

spectroscopic tube of the usual type.

A cutter, C, of hardened steel is attached by

a flexible brass rod, L, to an armature, A.

The cutting edge, £", Fig. 3, is semi-circular,

to fit the rods B^ and B,. The armature A
has small brass rollers at the corners, to pre-

vent scratching the inside of T^, and can be

moved back and forth within this tube by

means of electromagnets, M^ and M^.

While the armature. A, is being moved in

the tube, the cutter, (7, is pressed against B^

helium and neon, if such indeed exist. On the

other hand, if (as seems more likely) the

helium and neon which appear in vacuum
tubes have previously been occluded by the

metal from the atmosphere, it should be pos-

sible, by means of the apparatus, to study the

rates of, and the conditions governing, such

absorption.

It is by no means certain, however, that the

action in question consists simply in the libera-

tion of absorbed gases, for Sir J. J. Thomson^

has discovered evidence of a genuine produc-

tion of helium and X3 from elements (lead)

and chemical compounds (salts of sodium and

potassium) which suggests an actual atomic

change, if not a genuine disintegration. The

Sir J. J. Thomson, Eoy. Soe., Proc, Ser. A,

89, pp. 1-20, August 1, 1913.
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whole problem is very complicated, and it is

the -writer's purpose merely to call attention to

the importance of surface conditions in the

production of the rare gases.

Egbert H. Goddaed
Clabk College

the fundamental equation of mechanics

Me. Kent, in his recent communication,

invites expressions of opinion from Professor

Huntington and myself regarding his method
of explaining the principles of dynamics. My
own view is that Mr. Kent's explanation of the

effect of a constant force in giving motion to a

free body initially at rest is entirely sound. It

is, in fact, substantially the explanation I have
long used in the classroom as a first step in

establishing the fundamental equation of mo-
tion. Perhaps it is permissible to quote from
my text-book on " Theoretical Mechanics," first

published fifteen years ago:

If a force of constant magnitude and direction

acts, for a certain interval of time, upon a body
initially at rest, the body will have at the end of

the interval a velocity whose direction is that of

the force, and whose magnitude is proportional

directly to the force and to the duration of the

interval, and inversely to the mass of the body.

Since mass has already been defined as

quantity of matter, this statement is seen to

be identical in meaning with Mr. Kent's state-

ment that " the velocity varies directly as the

time and as the force, and inversely as the

quantity of matter."

Mr. Kent's equation V=EFT/W is en-

tirely satisfactory and sufficient so long as our

study is confined to the case in which a force

whose direction and magnitude remain con-

stant acts upon a body otherwise free and
initially at rest. This is, however, a very ex-

ceptional case. The fundamental principle in

its generality can be expressed only by intro-

ducing the notion of instantaneous rate of
change of velocity, i. e., acceleration. When
this is done Mr. Kent's statement quoted

above must be replaced by the statement that

"the acceleration varies directly as the force

and inversely as the quantity of matter,"

while his equation V= KFT/W is superseded

by the more general one a=KF/W. This is

identical with equation (5) of my former com-
munication,! except that quantity of matter is

there represented by m instead of W.
To pass from the equation

acceleration=X X
q^^^ti^ of °^^tter

force * '

to the equation

, ,. quantity of matter
acceleration= ^ ^ f2)

force

of course requires that units should be defined

so that unit force acting on unit quantity of

matter causes unit acceleration. Mr. Kent
regards this as an objection to equation (2),

If the objection is valid a similar one seems to

apply to his own procedure. His equation

FT
F= 32.1740 W

is true only because his unit force is defined

as the force which would give a pound of

matter an acceleration of 32.1740 ft./sec.*

The statement that the accurate value

Z= 32.1740 is found as the result of "the

most refined experiments, involving precise

measurements of both F and W, and of 8, the

distance traversed during the time T, from

which V is determined " is quite misleading.

The stated value of Z^ is not based upon any

refined measurements of the character de-

scribed, but upon a purely ideal definition of

the unit force ; just as the value K^=l results

from a different ideal definition.

If there is any reason for preferring the

set of units which makes Z'::= 32.1740 to that

which makes jS^= 1 in equation (1), it is not

because the former is any more easily under-

stood than the latter. " The force which, act-

ing upon a pound of matter, would cause an

acceleration of 32.1740 ft./sec.^ " is the same

kind of a definition as " the force which, act-

ing upon a pound of matter, would cause an

acceleration of 1 ft./sec.^ " It is true that the

former of the two units of force thus defined

1 Science, April 23, 1915, p. 609. It is well

known that Mr. Kent objects to the use of the word

mass for quantity of matter; my present object is

to make my meaning clear rather than to invite an

unprofitable discussion over a purely verbal ques-

tion.
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has nearly the value of that used in the " ordi-

nary English system," and this may be re-

garded as an advantage.^ The unit in " ordi-

nary " use, however, is not and never will be

the exact " standard " pound, because for al-

most all practical purposes the refinement of

distinguishing between "local" and "stand-

ard " gravity-pull is of no importance. For

precise work there appears to be absolutely no

choice between the system which makes

Z— 32.1740 and that which makes K=l
except that the latter simplifies the funda-

mental equation and all equations depending

upon it.

Mr. Kent thinks the C.Gr.S. system "should

not be inflicted on young students " because

it is " only used in higher physical theory."

The great majority of those who study mechan-

ics are preparing for the profession of engi-

neering. In view of the fact that in a large

and increasingly important part of the pres-

ent-day field of engineering—applied electric-

ity—^the units employed are based upon the

C.G.S. system, it is difficult to assent to the

view expressed by Mr. Kent on this point.

L. M. HosKiNS
Stanford Univeesity,

March 29, 1915

CONDITIONS AT THE UNIVEESITT OF UTAH

To THE Editor of Science: In view of the

fact that seventeen members of the faculty of

the University of Utah have resigned their

positions on the ground that it seemed to them
" impossible to retain their self-respect and re-

main in the university," the council of the

American Association of University Professors

has authorized the appointment of a committee

of inquiry to report upon the case. At the re-

quest of the president, the secretary of the

2 The same advantage may be retained with the

simpler equation. (2) if we permit quantity of

matter to be expressed in terms of a unit other

than the pound. Why the reduction of quantity

of matter from pounds to units 32.1740 times as

great as the pound should be regarded as more

puzzling than the reduction from pounds to tons

or the reduction of a length from J aches to feet, is

something I have never been able to comprehend.

association recently spent four days in Salt

Lake City investigating the situation in the

university and collecting evidence to be laid

before the committee. The special purposes

and scope of the investigation are indicated

in the extract from the letter addressed by the

secretary of the association to the president of

the university, which was printed in the issue

of Science for last week.

The report of the committee of inquiry will

be prepared and published at as early a date

as is practicable. It is the purpose of the

committee to present all the pertinent facts

so fully in its report that university teachers

may judge for themselves as to the adminis-

trative methods, and the conditions of profes-

sorial service, in the university. We make this

statement in order that any one who is con-

sidering either the acceptance of a position in

the university or the recommending of others

for such a position, may look forward to a full

knowledge of the situation in the near future,

and may postpone immediate action in case he

deems such knowledge advisable before reach-

ing a final decision.

John Dewey,
President of the American Asso-

ciation of University Professors,

A. 0. LOVEJOT,

Secretary of the American Asso-

ciation of University Professors,

Edwin R. A. Seligman,

Chairman of the Committee of

Inquiry

April 30, 1915

UNNATURAL HISTORY

To THE Editor of Science: I am sure your

readers will be interested and instructed, and

the monotony of their daily grind relieved, by

the following information regarding hitherto

unsuspected details in the life history of the

kangaroo. These facts were given out by a

university student in response to the question

:

" Explain how the young kangaroo obtains its

nourishment."
" Immediately after hirth they are swallowed

hy the mother and finally lodged directly over

the hreasts, the teats being directed inwards.
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Eerp in their mother's heart the young marsu-

pials are nourished for some time, when they

are expelled from the mother fully developed

and ready to hegin life."

C. 0. Nutting

SCIENTIFIC BOOKS

Infection and Resistance. By Professor B!ans

Zinsser, Professor of Bacteriology at the

College of Physicians and Surgeons, Colum-

bia University, New York City. The Mac-
miUan Company. 1914. Pp. 546. Illus-

trated. $3.50.

This work is conspicuously the most thor-

ough and modem original treatment of the

subject of infection and immunity that we
have in the English language. The author's

own work in the field of immunology, citations

to which are frequently made in the text,

makes the book authoritative.

"We find in the book an exhaustive and im-

partial analysis of the enormous accumula-

tion of recent work in this field with a wealth

of references to original sources given at the

bottom of the pages. The survey of the sub-

ject is complete, and yet each chapter is a unit

in itself, making the book a convenient refer-

ence in which to gain a knowledge of any one

phase of immimity. This unit arrangement of

the chapters has necessitated some repetition,

but not to an extent to become boresome.

The text is not intended to be elementary or

summary and can not be recommended for the

average reader or undergraduate student. It

can be most cordially recommended to practi-

tioners, teachers, laboratory workers and espe-

cially as a text for medical students for whom
it is primarily intended.

Starting with the general problem of Viru-

lence, the author discusses successively the

Bacterial Poisons, Natural and Acquired

Immunity, Antitoxins, Cytolysis, Complement

and Diagnosis, Agglutination, Precipitation,

Phagocytosis (four chapters). Anaphylaxis

(three chapters), Therapeutic Immunization,

and a chapter on Abderhalden's Work on

Protective Ferments. Dr. Stewart W. Young
has been invited to write a concluding chapter

on Colloids, which gives a comprehensive idea

of the nature of this state of matter, and the

relation of colloids to biological problems.

The chapter on Therapeutic Immunization
in Man might be criticized on account of its

brevity in contrast to the rest of the book. It

seems to the reviewer as though it could be

made more effective even in the space allotted

by the introduction of more data to show the

efficacy of our marvelous advances in immu-
nology. C. M. HiLLIARD

The Differentiation and Specificity of Starches

in relation to Genera, Species, etc. Stereo-

chemistry applied to Protoplasmic Processes

and Products, and as a Strictly Scientific

Basis for the Classification of Plants and
Animals. By Edward Tyson Eeiohekt,

M.D., Professor of Physiology in the Uni-

versity of Pennsylvania, Research Associate

of the Carnegie Institution of Washington.

In two parts. Published by the Carnegie

Institution of Washington, Washington,

D. C. 1913. . Pp. 900, plates 102.

The author intends that the present memoir

on starches shall have a relation to the memoir
on hemoglobins worked out by Eeichert and

BrovsTi and reviewed in Science (January 2Y,

1911). If there is a relationship between these

two memoirs it is rather in what Dr. Eeichert

has attempted to perform than in what he has

succeeded in accomplishing. The two memoirs

are so different that a comparison of them is

well-nigh impossible. In the one, we almost

see the master and in the other the novice.

The memoir on hemoglobins represents a

painstaking research and is an important con-

tribution to biology. The memoir on starches,

in its present form, is hardly worthy to be

classed as research, particularly in view of the

splendid monograph of Naegeli which has been

reputed to be among the greatest investiga-

tions of the last century. In the work on

hemoglobins, through the cooperation of Dr.

Brovim, the exact methods of physical crystal-

lography have been employed and it is to be

expected that in the hands of different inves-

tigators confirmatory results will be obtained

in the examination of the crystals of the vari-

ous hemoglobins. In the present memoir on
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starehes. Dr. Eeicliert lias replaced exact

quantitative methods by those which under

certain conditions might have a confirmatory

value, but certainly are of no specific impor-

tance, as will be shown later, so that independ-

ent investigators may be able to confirm his

observations and distinguish one species or

genera from another. It is only necessary to

read carefully a work like that of Solereder

on the " Systematic Anatomy of the Dicoty-

ledons " to appreciate the nature of the task

that confronts an investigator who attempts

to solve a fundamental problem such as Dr.

Eeichert has attempted.

Before critically examining the work it

may be desirable to mention the contents of

these two large volumes. Nearly 300 pages

are devoted to a resume of the important

monographs and some of the important papers

on the starches. The best part of this portion

of the work is the translation from Naegeli's

monograph on " Die Starkekorner," giving his

classification of some 1,200 starches. This

comprises nearly 100 pages. Any review of

the literature on starch must be unsatisfactory,

as it is likely to be inadequate, and this is

especially true of the summary by Dr. Eeichert.

It would have been far better in a memoir like

this had Dr. Eeichert placed in chronological

order the literature which he cited so that it

might be consulted or referred to by the stu-

dent and the investigator, particularly if he

intended this to be a work of reference on

starches.

In Chapter VI. we find a discussion of some
of the methods that the author considers might
be employed in an investigation of this char-

acter and which involved the study of over

300 starches, which he isolated from as many
different plants. He employed essentially six

different methods: (1) Histological method,

involving the study of the form, markings and
size of grains. (2) Polariscopic properties,

i. e., reactions using polarized light both with

and without selenite. (3) Iodine reaction,

using 0.125 per cent, and 0.25 per cent, of

Lugol's solution. (4) Action with aniline

dyes, using gentian violet and safranin, using

5 c.c. of a solution containing 0.05 per cent, of

aniline dye. (5) Temperature of gelatiniza-

tion, which was determined with a specially

constructed water bath, and in which was
placed test tubes containing a small quantity

of starch with 10 c.c. of water. (6) Several

swelling reagents were used, viz., chloral-

hydrate-iodine solution, chromic acid in the

form of a 25-per-cent. solution; ferric-chloride

solution consisting of equal parts of a satu-

rated solution in water, and Purdy's solution,

which was made up of equal parts of the

standard solution and water.

In the preparation of the starches, the mate-

rial was comminuted, mixed with water,

strained through cheese cloth, centrifugalized

and washed with water and re-centrifugalized

to remove as much impurity as possible.

The various starches were photographed

both with and without polarized light. Some
of these photographs are very excellent and

in some instances may be of some scientific

value. For the most part, however, unless

photographs of starches are supplemented with

drawings they lose much of their interest and

significance.

Great stress is laid by the author on the

different reaction intensities of the several re-

agents on any given starch and these have been

set forth graphically in the form of curves

with a view of affording a clear presentation

of the quantitative reaction peculiarities of the

starches and permit of comparison between

them. " In the construction of the charts the

abscissas have been used to express the degree

of polarization (P), the intensity of the

iodine reaction (I), the intensity of the

gentian violet reaction (GV), the intensity of

the safranin reaction (8), the temperature of

gelatinization (T), the time-reaction of

chloral hydrate-iodine (CHI), the time-re-

action of chromic acid (OA), the time-reaction

of pyrogallic acid (PA), the time-reaction of

ferric chloride (FG), and the time-reaction of

Purdy's solution (PS). The letter or letters

as above given in parentheses each lie at the

head of a special column or ordinate, and

indicate the agent, while those of the abscissas

give the values of the reactions. The letters of

the column under P indicate, respectively, very
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high, high, fair, low and very low; and under

I, GV and 8, very dark, dark, fair, light and

very light."

The procedure in the examination of the

several starches by Dr. Eeichert is as follows

:

The temperature of gelatinization and inten-

sity of color of aniline dyes was determined by

placing a small amount of starch in a test

tube containing in the one case 10 c.c. or an

excess of water and in the other case 5 c.c.

or an excess of solution of the dye. In using

iodine solution he does not say how much
starch was employed, but merely states that

"the starch was placed on a slide and one or

two or more drops of the iodine solution added,

the whole covered with a cover slip." In the use

of swelling reagents we read that " a small

amount of starch is placed on a slide, several

drops of the reagent added, a cover glass put

on, and the progress of events examined under

the microscope." Granting that there is a

certain variation to a limited extent in the

shade and intensity of color produced by cer-

tain reagents with some of the starches,^ these

differences will only hold when definite quan-

tities of starch and definite quantities of re-

agent are used. From the statements in the

foregoing paragraph showing the method of

making microscopic mounts, it is apparent

that Dr. Eeichert did not bear in mind this

fundamental fact as he did not use definite

quantities of starch with definite quantities

of reagent. One illustration is sufficient to

show the weakness of his technique and the

untrustworthiness of his results. Let the

worker make four mounts, using varying quan-

tities of starch and iodine solutions as follows

:

(1) 0.003 gm. of starch and 1 drop of iodine

solution; (2) 0.006 gm. of starch and 1 drop of

iodine solution; (3) 0.003 gm. of starch and

2 drops of iodine solution; (4) 0.006 gm. of

starch and 2 drops of iodine solution. If a

solution be employed containing 0.25 per cent,

of Lugol's solution as adopted by Dr. Eeichert,

the intensity of color will not be as pronounced

as if a reagent containing 0.50 per cent, of

Lugol's solution be used. In any case the re-

actions in the several mounts will show con-

iBot. Gae., October, 1905.

siderable variation, a more intense blue colora-

tion being usually discernible in mounts con-

taining 0.003 gm. of starch and 2 drops of

reagent and weakest in mounts containing

0.006 gm. of starch and 1 drop of reagent.

Nearly equally as striking differences will be

obtained when using varying quantities of

starch with two or more drops of the swelling

reagents employed by Dr. Eeichert. A more
noticeable and complete swelling • being pro-

duced when less starch (0.006 gm.) is em-

ployed, with an excess of reagent (4 drops),

and a partial or incomplete gelatinization al-

ways being observable when an excess of starch

(0.012 gm.) are used with a minimum quan-

tity (2 drops) of the swelling agent. When we
consider the nature of starch these varying

results are to be expected unless a quantita-

tive relation be borne in mind between the

amount of starch and the number of drops of

reagent employed.

The method employed by Dr. Eeichert in

determining the temperature of gelatinization

and of coloration with aniline dyes might have

been applied to the use of other reagents. In

the designation of intensity of color reaction

with aniline dyes and iodine, Dr. Eeichert

was unfortunate in adopting an arbitrary scale

of very dark, dark, fair, light and very light, as

hardly any two observers would agree as to

whether a color was dark or fair, etc. It

would have been a great deal better had there

been an accurate color scale embodied in the

publication so that Dr. Eeichert's work could

be confirmed.

In view of these serious criticisms involving

a crude technique and one which is liable to

give discordant results in the hands of different

investigators we must conclude that Eeichert's

work has added practically nothing to the inter-

esting question of stereoisomerism of the

starches, nor can it be considered as a serious

contribution to our knowledge of the specific-

ity of starches in relation to genera, species,

etc. Apparently it will be very difficult for

any one very soon to add anything of a funda-

mental character or in a comprehensive way

to the study of starches and that can be at all

compared to the monumental work on "Die
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Starkekorner " written by Naegeli in 1874.

This does not mean that there are not many
interesting and important problems connected

with the study of the starch grain, but the

solution of these can bp accomplished only at

the hands of the experienced specialist engaged
in' research or under the direction of a master

mind.

Henry Keaemer
Philadelphia College op Pharmacy,
March 27, 1915

SPECIAL ARTICLES

THE OSMOTIC PROPERTIES OF DIFFERENT KINDS

OF MUSCLE

In two recent articles^ I have pointed out

that the osmotic properties^ of the smooth and
striated muscle of the frog and of the clam's

adductor muscle were strikingly different.

Loeb suggests^ that the differences observed by
me might be due to the fact that " the smooth

muscle of the stomach . . . can not be ob-

tained in as natural a condition as . . . striped

muscle . . . ." Still more recently, in an

article published from Loeb's laboratory, v.

Korosy* has enlarged upon Loeb's suggestion

and has described some experiments purport-

ing to uphold it.

The reasons for thinking that the differences

in the osmotic behavior of the three types of

muscle mentioned above can not be due to

any difference in the manner of their prepara-

tion seem to me very cogent ; they have already

been largely given in my articles dealing with
the subject. But it has not previously been
possible to give them completely or to bring

them together into one place, and, in view of
the suggestions of Loeb and v. Korosy, it

seems worth while to do this now.
The first difficulty which one meets in com-

1 Meigs, The Journal of Experimental Zoology,

Vol. 13, p. 497, 1913; TJie Journal of Biological

Chemistry, Yol. 17, p. 81, 1914.

2 By '
' osmotic properties '

' I meaa those prop-

erties of the tissues which determine the character-

istic changes of weight undergone by them when
immersed in various solutions.

3 Loeb, Science, N. S., Vol. 37, p. 430, 1913.

* V. Korosy, Zeitschrift fur
Chemie, Vol. 93, pp. 171 et seq., 1914.

paring the reactions of smooth and striated

muscle is that cutting across the fibers or re-

moving the " natural surface " does not have
the same effect on the two tissues. Striated

muscle goes almost immediately into rigor in

the neighborhood of a cut across its fibers.

This condition is accompanied by acid forma-

tion,^ by swelling, and by the loss of irritabil-

ity and of the characteristic osmotic properties

of the tissue; it spreads gradually from the

point of injury to other parts. Cutting across

the fibers of smooth muscle causes a contrac-

tion which is soon followed by relaxation;

there is no tendency toward acid formation,

swelling or loss of irritability either in the

neighborhood of the cut or in any other por-

tion of the tissue. These facts, which are

ignored by Loeb and v. Korosy, are very signif-

icant; they suggest at the outset, what is con-

firmed by all my subsequent work, that the

fibers of striated muscle are surrounded by
characteristic semi-permeable surfaces, injury

to which produces profound changes in the

tissue; and that no such surfaces exist in the

case of smooth muscle. They are incompatible

with the view that the osmotic properties of

the tissues are alike. Finally, they show that

my preparations of smooth muscle, in spite of

the fact that their fibers have been cut, are

more nearly comparable to uninjured than to

injured preparations of striated muscle.

But one need not stop here. The rigor, etc.,

produced in the neighborhood of a cut across

the fibers of striated muscle spreads only

gradually from the injured to the uninjured

regions; hence, if the injured area be propor-

tionally small, the preparation will react

osmotically for the first hour or so very nearly

like an uninjured muscle. If a frog's sartorius

be cut across its middle, either half of the

muscle will have about the same proportions

of " natural surface " and " unnatural sur-

face " as the preparations of frog's stomach
muscle used in my experiments. Such a cut

sartorius reacts for the first hour in all re-

spects very much like an uninjured sartorius.

The strikingly different osmotic reactions char-

acteristic of smooth muscle showed themselves

5 Fletcher and Hopkins, The Journal of Physiol-

ogy, Vol. 35, pp. 261 et seq., 1907.
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in my preparations long before the end of the

first hour.

Further, the effects of cutting across the

fibers or of exposing an " unnatural surface "

in smooth muscle may be studied experi-

mentally by comparing the reactions of prep-

arations which have been cut in many places

with those of others which have been cut as

little as possible. Such experiments show that

cutting has no perceptible effect after the first

few minutes; for the first few minutes it pro-

duces a very slight tendency for the prepara-

tion to lose fluid. Examination of the differ-

ences in the osmotic reactions of smooth and

striated muscle under different circumstances

shows that these differences can not be ex-

plained as the result either of this or of any

other conceivable effect of injury. Smooth

muscle, for instance, swells more rapidly than

striated muscle in Ringer's solution, but less

rapidly in haK-strength Ringer; it would be

a very extraordinary hjrpothesis that these

opposite differences were both the effects of

injury. StiU less can the swelling of smooth

muscle in solutions of non-electrolytes and the

peculiar changes of weight undergone by it in

double-strength and half-strength Ringer solu-

tion be explained as the result of injury by

any one who will take the trouble to make a

careful study of these phenomena.

In order to obtain a preparation of striated

muscle comparable to my preparations of

smooth muscle v. Korosy pared off the surface

layers of a frog's gastrocnemius with a razor

and used the core which was left. This is, to

say the least, a severe test. The gastrocnemius

is for the most part composed of short fibers

which run diagonally across it and end in the

fascia covering its surface. The procedure

adopted by v. Korosy would therefore give a

surface largely or entirely composed of the

cut ends of the muscle fibers. My prepara-

tions of stomach muscle were covered on one

side by the serosa and on the other by a part

of the connective tissue which lies between the

muscular and mucous coats of the stomach;

these two surfaces made up about nine tenths

that of the whole preparation, and were cer-

tainly as " natural " as that which is left

covering a striated muscle after it is torn

away from the skin and from the neighboring

muscles.

V. Korosy tried only one experiment which

bears on the osmotic differences between the

smooth and striated muscle of the frog. He
immersed his muscle core in 0.23 M. saccharose

solution and found that it gained weight fairly

rapidly. It is to be presumed that lactic acid

was being rapidly produced over the whole

surface of v. Korosy's preparation,^ and it is

not surprising, therefore, that it should gain

weight in either 0.23 M saccharose solution or

in any other solution nearly isosmotic with

frog's blood. But, in view of the considera-

tions given above, it can hardly be supposed

that this experiment shows that the osmotic

properties of smooth and striated muscle are

alike.

V. Korosy also immersed his gastrocnemius

cores in various hypertonic NaCl solutions, and

found that they lost weight in the early stages

of their immersion.' These results are to be

compared with mine on the adductor muscle

of the clam, which had already begun to gain

weight after five minutes' immersion in a

strongly hypertonic NaCl solution.^ My prep-

aration was certainly not any more injured

than V. Korosy's in this case, yet under com-

parable experimental conditions it gained

weight and his lost. I do not understand,

therefore, why he thinks that his experiments

with the gastrocnemius core indicate that the

osmotic properties of the various kinds of

muscle under consideration are alike, nor do

I understand his remark on page 173, which I

take to mean that we need information about

the changes of weight undergone by clam's

muscle in the early stages of its immersion in

hypertonic solutions. We already have de-

tailed information on this point.^

6 Fletcher and Hopkins, The Journal of Physiol-

ogy, "Vol. 35, pp. 261 et seq., 1907; Laquer, Zeit-

schrift fur physiologische Chemie, Vol. 93, p. 69,

1914.

T Loc. cit., pp. 170 and 171 and Table 11.

8 Meigs, The Journal of Biological Chemistry,

Vol. 17, Experiment 17, p. 97, 1914.

9 Meigs, loo. cit., Experiments 3 and 17, pp. 95

and 97.
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Witli regard to v. Korosy's supposition (pp.

172 and 173) that my preparations of frog's

stomacli muscle were contaminated with acid,

I can only say that it is incorrect. I took

particular pains to avoid contamination of the

muscle with the stomach contents; the prep-

arations were decidedly alkaline to litmus at

the beginnings of the experiments and re-

mained so for at least twenty-four hours.

It seems to me that any further attempt to

show that the smooth and striated muscle of

the frog and the adductor muscle of the clam

are all equally subject to the "law of Ato-

gadro-van't Hoff " should be based on experi-

ments on all three kinds of muscle and on

careful consideration of the data already at

hand, rather than on experiments confined to

striated muscle and backed up only by experi-

mentally unfounded suppositions.

Edward B. Meigs

The Wistar Institute of

Anatomy and Biology

on the taxonomy of the procyonid^

Within recent time I have, through the

courtesy of the United States National Mu-
seum and the Academy of Natural Sciences

of Philadelphia, enjoyed the opportunity of

making a comparative study of the skeletons

of the procyonine mammals of America, and

that of the panda of the Old World. These

researches have resulted in the production of

a memoir setting forth in full complete and

comparative accounts of the osteology of all

these species and genera, as well as thorough

studies of their several dental armatures.

This memoir carries with it thirteen quarto

plates, upon which are to be found eighty-

seven photographic figures, giving all the

skulls and many other bones of the skeletons

of these procyonine species, together with the

skull of Ailurus fulgens. In all cases the fig-

ures are given natural size.

As there is usually some little delay in the

publication of memoirs of this class, I have

thought best to publish here an advance ab-

stract, setting forth some of my findings

with respect to this group in the matter of

their classification. All descriptive details,

as well as the large number of osteological

figures of the Procyonidse, will be available to

mammalogists later on—that is, at such

time as I can arrange for the publication of

this work in its entirety.

As to the panda, I have said :
" Judging

from the characters presented on the part of

its teeth; its skull, with the presence of the

alisphenoid canal, and its Asiatic habitat, it

is clear that Ailurus fulgens, the panda, is

but remotely related to such forms as the rac-

coons, the coatis, or the kinkajous. Wherever

it belongs, it does not belong in there. Hav-

ing studied only the teeth and skull of a single

individual, I am not prepared to say much in

regard to its affinities; but I am of the opin-

ion that it belongs, as a superfamily, Ailu-

roidea, between the bears and the procyonine

forms. Possibly Ailuropus may be the con-

necting type here—that is, with the ursine

series.

Apart from their special character diSer-

ences, which have been given in detail above,

the dental formula agree in Bassariscus,

Nasua and Bassaricyon, while in Potos the

formula is different. This fact alone is suffi-

cient evidence to convince a mammalogist

that the Kinkajous are, at least to this extent,

more or less removed frora the more typical

raccoon group. In Bassaricyon, although the

formula is the same as in a raccoon, the teeth

differ markedly in their special characters.

Especially is this the case with respect to

their morphology and extremely feeble tuber-

culation.

In not a few particulars its cranium and

mandible agree with that part of the skeleton

in Bassariscus, though the curvature of the

superior cranial line is more as we find it in

Procyon—that is, in Bassaricyon it is not so

flat andl straight as it is in the ring-tailed

Not having examined the entire skeleton,

my opinion is given tentatively in so far as

the taxonomical position of Bassaricyon is

concerned; but with the morphology of its

teeth and skull before us, it is clear that it

possesses characters common to both the true
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raccoons as well as to Bassariscus, and there-

fore belongs in some subdivisional group by

itself. This is likewise true of Nasua, for,

although the morphology and characters of

its skull, axial skeleton and limbs are pro-

cyonine, it nevertheless departs very decid-

edly from the true raccoons in not a few of

its osteological characters. This is seen in

the elongate form of the skull in Nasua with

its relatively smaller bullae; the mesial fora-

men between the anterior palatine foramina;

the upturned nasals, but more particularly

the great differences to be found in the long

bones of its skeleton; their proportional

lengths and their characters, as well as the

difference in form of the scapula and pelvis.

These constamt differences in the skeleton

among Bassariscus, Procyon and Nasua are

supergeneric and must be so considered.

Coming to Potos, we not only find the rad-

ical difference in the dental armature as com-

pared with all the other genera; but its skull,

although exhibiting certain general procyo-

nine characters, is, in its form, entirely dif-

ferent from the skull of Procyon, or of Nasua,

or the bassaris, or of Bassaricyon. The skull

of a kinkajou is as short as the skull in a do-

mestic cat; the mastoid process is entirely

aborted; the paroccipital stands away from

the bulla on the same side; tympanies short;

frontal sinuses extremely small; and in the

mandible the complete coossification of the

horizontal rami at the symphysis, with the

lower border of the bone concave. There are

likewise numerous differences in the axial

skeleton which have been fully enumerated

above. In short, Potos, with its short skull;

prehensile tail; different vertebral column;

and other departures in its skeleton from the

more closely related genera noted above, be-

longs strictly in a group by itself—that is, the

several sx>ecies do, and, while evidently pro-

cyonine in its characters and relationships,

it is nevertheless well removed from the more

typical raccoons, and the further we study its

habits and anatomy, the more evident does

this fact become.

In short, this group of mammals consti-

tutes a superfamily Procyonoidea, divisible

into two families—the Procyonidee and the

Potoslidse, with the former family divided

into three subfamilies, Bassarisinae, Bassari-

cyoninse and Nasuinse, thus:

Superfamily Families Subfamilies

(ProcyonidsB rBassarisins

Potosidse Protosinae

and this I believe to be their true relation-

ships in nature.

K. W. Shupeldt
Washington, D. C,
December 24, 1914

THE NATIONAL ACADEMY OF SCIENCES
The sessions of the annual meeting of the acad-

emy were held in the Oak Room of the Ealeigh

Hotel and in the United States National Museum,
Washington, D. C, on April 19, 20 and 21, 1915.

Sixty-one members were present, as follows:

Abel, Becker, Bell, Boltwood, Britton, Bumstead,

Cattell, Chamberlin, Chittenden, Clark (W. B.),

Clarke (F. W.), Clarke (J. M.), Conklin, Coulter,

Cross, Ball, Davenport, Davis, Day, Donaldson,

Fewkes, Frost, Hague, Hale, Harper, Harrison,

Hayford, Hillebrand, Holmes, Howell, Jennings,

Loeb, Mall, Meltzer, Mendel, Merriam, Michelson,

Moore, Morgan, Morley, Nichols (E. L.), Noyes

(A. A.), Noyes (W. A.), Osbom (H. F.), Osborne

(T. B.), Parker, Pickering, Pirsson, Eansome,

Eeid, Eemsen, Sehuchert, Scott, Smith (Erwin F.),

Walcott, Webster, Welch, Wheeler, White, Wood
(E. W.), Woodward.

The following scientific program was carried out

in full:

"Localization of the Hereditary Material in

Germ Cells," by Thomas H. Morgan.

Problems of Nutrition and Growth:

"Stimulation of Growth," by Jacques Loeb.

"Specific Chemical Aspects of Growth," by

Lafayette B. Mendel.

"Basal Metabolism during the Period of

Growth," by Eugene P. Du Bois, medical di-

rector, Eussell Sage Institute of Pathology (by in-

vitation of the Program Committee).

"Eeteution in the Circulation of Injected Dex-

trose in Depanoreatized Animals and the Effect of

an Intravenous Injection of an Emulsion of Pan-

creas upon this Eetention, " by I. S. Kleiner and

S. J. Meltzer.

"The Electrical Photometry of Stars," by Joel

Stebbins, Draper Medallist.
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'
' A Vortex Hypothesis of Sun Spots,

'
' by George

E. Hale.

"The Speetroseopio Binary, Mu Orionis," by

Edwin B. Frost.

"One-Dimensional Gases and the Experimental

Determination of the Law of Eefleetion for Gas

Molecules, '
' by Eobert W. Wood.

'
' The Relations Between Eesonance and Absorp-

tion Spectra," by Eobert W. Wood.

"On the Polarized Fluorescence of Ammonio-

TJranyl Chloride/' by Edward L. Nichols and H. L.

Howes.

"Atomism in Modern Physics," by Eobert A.

Millikan (by invitation of the Program Com-

mittee).

"Problems Associated with the Origin of Coral

Eeefs, Suggested by a Shaler Memorial Study of

the Eeefs of Fiji, New Caledonia, Loyalty Islands,

New Hebrides, Queensland and the Society Islands,

in 1914," by William Morris Davis.

"Inorganic Constituents of Marine Inverte-

brates," by P. W. Clarke.

"Amphibia and Eeptilia of the American Car-

boniferous," by Eoy L. Moodie (introduced by H.

E. Osborn).
'

' Human Races of the Old Stone Age of Europe,

the Geologic Time of their Appearance, their Ra-

cial and Anatomical Characters," by Henry Fair-

field Osborn and J. Howard McGregor.

"On the Fossil Algse of the Petroleum-yielding

Shales of the Green River Formation, '
' by Charles

A. Davis, geologist, Bureau of Mines (by invitation

of the Program Committee).

"The Forests of Porto Rico," by Nathaniel L.

Eritton.

"Pictures on Prehistoric Pottery from the

Mimbres Valley in New Mexico and their Eolation

to those of Casas Grandes, " by J. Walter Fewkes.
'
' Inheritance of Temperament, '

' by Charles B.

Davenport.

"Inheritance of Huntington's Chorea," by

Charles B. Davenport.

"The Fur Seal Herd of the Pribilof Islands,"

by George H. Parker, official representative of the

academy upon the Special Commission appointed

by the President of the United States to study and

report upon the Alaskan Fur Seals during the

Bummer of 1914.

"The Evolution of the Earth," by Thomas

Chrowder Chamberlin, of the University of Chi-

cago, William EUery Hale lecturer.

The president announced that the preparation of

biographical memoirs of deceased members had

been assigned aa follows:

Bowditch, Henry P Cannon, Walter B.
Davidson, George Existing biography ap-

proved.
Gould, B. A Comstock, George C.

Mitchell, Henry Hayford, John F.
Mitchell, Silas Wier Welch, William H.
Chandler, Seth Carlo . . . Elkin, William L.

Peirce, Benjamin Osgood.Hall, E. H.
Holden, Edw. Singleton. Campbell, W. W.
Hill, George William . . . Brown, E. W.
Gill, Theodore Nicholas. .Dall, William H.
Minot, Charles Sedgwick. Donaldson, Henry H.
Billings, John S Garrison, Fielding H.

The president announced the death since the

autumn meeting of one foreign associate:

Auwers, G. F. J. Arthur, January 24, 1915,

elected 1883.

JReports of the President and Treasurer

The reports of the presidenti and treasurers for

1914 as transmitted to the senate of the United

States by the president of the academy were pre-

sented in their printed form and approved.

Beport of the Some Secretary

The President op the National Academy of

Sciences :

Sir: I have the honor to present the annual re-

port of home secretary of the National Acad-

emy of Sciences for the year ending April 21.

1915.

The memoir of the National Academy of Sci-

enees, Volume 12, Part 1, and bearing the title,

'

' Monograph of the Bombyeine Moths of North

America," by A. S. Packard, edited by T. D. A,

Cockerell, has been published and distributed to

the members, foreign associates, institutions and

reference libraries j Volume 12, Part 3, of the

Memoirs, entitled '
' The Turquoise, '

' by Joseph

E. Pogue, has also been published and distributed

to the members; Part 2 of this same volume en-

titled, "Variations and Ecological Distribution

of the Snails of the Genus lo," by Charles C.

Adams, has received final consideration, and is

now waiting to be bound at the Government

Printing Office; the memoir forming Volume 13,

being "A Catalogue of the Meteorites of North

America," by Oliver C. Farrington, only awaits

press work and binding before it is issued.

The biographical memoirs of John Wesley

Powell, Charles A. Sehott and Miers Fisher Long-

streth have been published. The publication of

the memoir of J. Peter Lesley, by Dr. WUliam M.

Davis, has been approved by the committee on

publication, and the biography of Henry Morton,

1 Report of the National Academy of Sciences

for the year 1914, pp. 11-56.

2 Idem, pp. 57-65.
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by Edward L. NieholSj has been printed and
awaits the portrait.

Three members have died since the last annual

meeting: Theodore Nicholas Gill, on September

25, 1914, elected in 1873; Charles Sedgwick Miuot,

on November 19, 1914, elected in 1897, and Henry
Lord Wheeler, on October 30, 1914, elected in

1909.

Of our foreign associates, Eduard Suess died on

April 26, 1914, elected in 1898; August Weismann,

on November 5, 1914, elected in 1913; Hugo
Kroneeker, on June 6, 1914, elected in 1901; G.

F. J. Arthur Auwers, on January 24, 1915, elected

in 1883.

There are 134 active members on the member-

ship list, 1 honorary member, and' 43 foreign as-

sociates.

Abthue Ii. Day,

Home Secretary

Beport of the Directors of the Bache Fund

To THE PEESIDENT OF THE NATIONAL ACADEMY OP

Sciences :

Sir: The serious illness of Dr. Charles S. Minot,

the chairman of the board of directors of the

Bache Eund, made it difficult to carry on the

work of the board for several months. His death

in November last left a vacanc hard to fill, as he

was most conscientious in the performance of his

duties. After careful consideration the two re-

maining members of the board elected Professor

Eoss G. Harrison the third member and he ac-

cepted. In turn the board elected the undersigned

chairman.

Since the last annual meeting of the academy

the following appropriations have been made:

No. 182, W. C. Kendall, $600. April 30, 1911.

Toward the expenses of illustrations in color and
incidental expenses in connection with part II.

(Salmonidae), fishes of New England, to be pub-
lished by the Boston Society of Natural History.

No. 183. C. G. Abbot, $250. June 29, 1914.

To complete and test on Mt. Wilson in California
an apparatus consisting of a concave oylindric

mirror of about 100 sq. ft. surface adapted to heat
oU to circulate through a reservoir containing
ovens and water pipes, and thereby to utilize solar

radiation for cooking and for heating water for

domestic purposes.
No. 184. P. W. Bridgman, $500. Septembsr

14, 1914. To continue the work on high pressures,

especially to investigate the phase changes brought
about in various substances by very high pressure.

No. 185. Eobert W. Hegner, $160. December
26, 1914. To determine the visible changes that
take place during the differentiation of the
germ cells in the embryos of hermaphroditic ani-

mals, and to discover, if possible, the cause af

No. 186. J. VoUte. $800. February 9, 1915.
For the determination of parallaxes of southern
stars by transits. The Bache Fund has heretofore
granted $1,000 for this research. It is conducted
at the Eoyal Observatory, Cape of Good Hope,
wholly at the expense of Mr. Vollte, except for
these grants.

No. 187. H. H. Lane, $500. April 14, 1915.
To make a comparative study of the embryos and
young of various mammals in order to determine,
by physiological experimentation and morpholog-
ical observations, the correlation between struc-

ture and function in the development of the spe-
cial senses.

Iea Ebmsen,
Chairman

April, 1915

Beport of the Trustees of the Watson Fund

The will of the late James Craig Watson pro-

vided "for the promotion of astronomical sci-

ence," but he expressed the wish that a medal

should be given and that tables should be prepared

of the motions of all the planets discovered by
him. This last wish has now been carried out in

a most satisfactory manner by Professor A. O.

Leuschner, so that the income which has been

used for this purpose during the last fourteen

years is now available for the promotion of astro-

nomical science in other directions.

The undersigned accordingly recommend the

following votes:

Besolved, That the sum of five hundred dollars

from the income of the Watson Fund be appropri-

ated to Professor John A. Miller, director of the
Sproul Observatory, for measuring plates already
taken for the determination of stellar parallaxes.

Besolved, That the sum of three hundred dollars

be appropriated from the income of the Watson
Fund to Mr. John E. Mellish, to enable him to

undertake observations at the Terkes Observatory.

E. C« Pickering, Chairman,

W. L. Elkin,

Edwin B. Frost

April 2, 1915

Beport of the Committee on the Henry Draper

Fund

The committee unanimously recommends to the

academy that the following grants for research

Five hundred dollars to Dr. W. W. Campbell,
director of the Lick Observatory, for the purchase

and construction of spectrographic and other appa-

ratus for use with the Crossley Eeflector.

Two hundred and fifty dollars to Dr. S. A.

Mitchell, director of the Leander McCormick Ob-
servatory, for the purchase of a machine for meas-

uring astronomical photographs.
George E. Hale,

Chairman



May 7, 1915] SCIENCE 695

Beport of the Committee on the J. Lawrence Smith

Fund

To THE National Academy op Sciences:

In regard to researches now in progress or lately

completed whieli have received aid from this fund

the committee reports as follows:

Grant No. 3. Edmund Otis Hovey, curator in

geology and paleontology in the Ainerican Mu-
seum of Natural History, New York, received in

1910 a grant of $400 in aid of the study of cer-

tain meteorites. Metallographic and chemical ex-

aminations are in progress. Dr. Hovey is at this

time out of the country.

Grant No. 4. Professor C. 0. Trowbridge, of

the department of physics in Columbia University,

received in 1910 a grant of $400 in aid of his

study of the luminous trains of meteors. The
academy has also made further grants of $250 in

1912, of $250 in 1913, and of $250 in 1914. The
important work of collecting, verifying and tabu-
lating records of observations of luminous trains

has been diligently pursued. Lately, the collection

and preparation for publication of drawings of
luminous trains has been undertaken. In accord-
ance with the vote of the academy in 1912, three

payments have been made from this grant and it

is expected that the fourth and last installment

will be required during the current year.

Grant No. 5. Dr. George P. Merrill, curator in

the department of geology in the United States
National Museum, received a grant of $200 in

1910, and of $200 in 1911, to aid in the study of
the occurrence of certain elements suspected to be
present in small quantities in some meteorites.

This work has been successfully completed, and
the final report is ready for submission to the
academy; the report contains a tabulation of all

available trustworthy analyses of meteorites, and
is accompanied by a special paper on the occur-
rence in meteorites of francolite or some allied

phosphatie mineral in place of the apatite of ter-

restrial rocks.

The cash balance of income now available for

grants is $874.87, and the invested income is

$1,532.50.

Edward W. Morley,

Chairman

Professor S. A. Mitchell, University of Virginia,

has applied for a grant of $500 to aid in the

computation of orbits of meteors. Dr. Charles P.

Olivier, president of the American Meteor Society,

has computed orbits from some nine thousand ob-

servations of meteor paths, and has some thousand

observations awaiting reduction. He has published

two important papers containing several hundred

computed orbits. The committee recommend the

grant of $500 to Professor S. A. Mitchell, to aid

in computations of orbits of meteors.

\ Edwaed W. Morley,

Chairman

The following motion was presented:

That the Committee on the J. Lawrence Smith
Fund recommend that the meteorites remaining
from the purchases by Dr. Merrill be deposited by
the National Academy of Sciences in the United
States National Museum.

Beport of the Board of Directors of the BenjaTmn
Apthorp Gould Fund

The income balance of the Gould Fund is now,

in cash, four hundred and four dollars and sixty-

four cents ($404.64) ; in readily negotiable se-

curities, four thousand and fifty-seven dollars and
fifty cents ($4,057.50), and in an unpaid grant to

the Astronomical Journal, one thousand dollars

($1,000).

F. E. MOULTON,
E. E. Barnard

Beport of the Directors of the Wolcott Criibs Fund

The trustees of the Wolcott Gibbs Fund for

Chemical Research have the honor to present their

annual report to the National Academy of Sci-

ences. Since the last report three grants have

been made from the income of the Fund as fol-

lows:

III. One hundred dollars to Professor W. J.

Hale, Ann Arbor, to pay for assistance in a re-

search on derivatives of 2.3-diaeetylpentadieiie,

voted May 15, 1914.

Professor Hale reports that he has prepared the
cyelopentadiopyridazine and the corresponding
phenyl compound, and determined their composi-
tion. He hopes to finish the research before the
summer vacation.

IV. Two hundred dollars to Professor W. D.

Haskins, University of Chicago, for making a
special potentiometer and galvanometer to study
cobaltammines and ternary systems of fused salts.

Voted November 25, 1914.

Professor Haskins reports that a beginning has
been made on the work in spite of his severe sick-

ness and the fact that the war has prevented him
from obtaining part of the apparatus from Ger-

many.
V. A second grant of one hundred dollars to

Professor Mary E. Holmes, of Mount Holyoke
College, for assistance in her work on the electro-

lytic determination of cadmium. Voted March, IS,

1915.

Professor Holmes reports that she has purchased
platinum electrodes of a new form, and with these

has studied the deposition of cadmium and copper,

so that she is now beginning to study the elec-

trical separation of cadmium from other metals.

The imexpended income of the fund amounted

on April first to $111.99.

C. L. Jackson,

Chairman
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Beport of the Committee on Solar Eesearch

The committee begs to call the attention of the

academy to the publication of Vol. IV. of the

Transactions of the International Union for Co-

operation in Solar Eesearch, "which contains the

complete proceedings of the last meeting in Bonn,

reports of the various committees, resolutions

adopted by the Union, and several scientific papers

on solar and stellar phenomena.

The four volumes of Transactions already pub-

lished by the Solar Union may be obtained from

Messrs. Longmans, Green & Company, Fourth

Avenue and 30th Street, New York, at $2.50 per

volume.

Geoege B. Hale,

Chairman

Becommendations from the Council

That the following bequest from Mrs. Mary
Anna Palmer Draper be accepted.

Extract from the Will of Mrs. Mary Anna
Palmer Draper, Page 7, Section 9 (Second Para-
graph) : "I give and bequeath to the Nationsl
Academy of Sciences, Smithsonian Institution,

"Washington, D. C, the sum of twenty -five thousand

dollars ($25,000)."

Seport of the Editorial Board of the Proceedings

The editorial board of the Proceedings reports

to the academy that four numbers of the Proceed-

ings have now been issued, containing sixty-seven

original papers in addition to the report of the

autumn meeting, notices of scientific memoirs, and

announcements. These numbers have consisted of

258 pages, an average of 64 pages per number

and of about four pages per article. The papers

are distributed among different sciences as fol-

lows: mathematics, 11; astronomy, 11; physics,

none; chemistry, 11; geology, 2; paleontology, 1

botany, 4; zoology (including genetics), 12

physiology, 8; pathology, none; anthropology, 5

psychology, 2. It will be noticed that the sub-

jects of physics, of geology and paleontology, and

of pathology, have been very inadequately repre-

sented; and the editorial board urges members of

the academy in these fields to endeavor to remedy

this situation.

An edition of 3,000 copies of these four num-

bers has been printed. Of this edition about 900

are to be sent abroad to the libraries of universi-

ties and other active research institutions upon a

mailing list prepared with great care by the for-

eign secretary aided by members of the editorial

board. Of this edition 1,200 copies have also

been distributed in this country by the home secre-

tary to important libraries and to the thousand

persons whose names are starred in Cattell's

American Men of Science.

Arthur A. Notes,

Chairman

Beport of the Committee on the Collection of Sis-

torical Portraits, Manuscripts and Instru-

ments

To THE President and Members op the Na-

tional Academy of Sciences:

Your committee on the collection of historical

portraits, manuscripts and instruments, including

instnmients purchased at the expense of the trust

funds which are no longer needed for the original

purpose, begs to report as follows:

That the collection of portraits of the members
of the academy has been brought together and ar-

ranged alphabetically.

That the foreign secretary has turned over the

medal from the Groningen Academy celebrating

its four hundredth anniversary.

That the following apparatus was presented by
Mrs. Henry Draper and has been deposited in the

United States National Museum:
1 slit.

1 spectrum photograph (broken).
1 liquid prism cell.

1 prism with 2-ineh faces.

1 iDundle—attempts of Henry Draper to rule

gratings.

1 speculum metal ruled surface; 2-ineh, square.

1 bunsen burner.

2 boxes, 12 photographs each.

1 box, 50 photographs.

1 box, 34 photographs.

1 box, 22 photographs.

1 box, 15 daguerreotypes.

1 box, 7 photographs.

13 Geisler tubes.

Election of Memhers of the Council

Mr. W. H. Howell and Mr. J. M. Coulter were

chosen to succeed Mr. W. T. Councilman and Mr.

E. S. Woodward.

Election of New Members

Henry Seely White, mathematician, Vassar Col-

lege, Poughkeepsie, N. Y.
Charles Greeley Abbot, astrophysicist, Astro-

physical Observatory, Smithsonian Institution,

Washington, D. C.

Robert Andrews Millikan, physicist, University

of Chicago, Chicago, HI.

Alexander Smith, chemist, Columbia University,

New York City.

Samuel Wendell Williston, paleontologist. Uni-

versity of Chicago, Chicago, 111.

William Ernest Castle, zoologist. Harvard Uni-

versity, Cambridge, Mass.
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Frank Rattray Lillie, zoologist, University of
Chicago, Chicago, 111.

Graham Lusk, physiologist, Cornell University
Medical College, New York City.

Victor Clarence Vaughan, pathologist. Univer-
sity of Michigan, Ann Arbor, Michigan.

Granville Stanley Hall, psychologist, Clark Uni-
versity, Worcester, Mass.
An amendment to the constitution was adopted

which permits the admission of 15 members an-

nually in future.

Arthur L. Day,

Home Secretary

NEW OSLEANS MEETING OF TSE AMEBI-
CAN CHEMICAL SOCIETY

The fiftieth meeting of the American Chemi-

cal Society was held in New Orleans, Louisiana,

March 31 to April 3, 1915. For the most part,

the members reached New Orleans during the

morning of March 31 and spent some hours in

viewing the unique attractions of the city. At
4:30 P.M., two hundred and fifty members and
guests boarded a steamer for a trip down the

Mississippi Eiver, the usual complimentary smoker

being held on the boat. The smoker was one of

unusual attractions, the long cabin of the boat

being festooned with Spanish moss and laurel and
various southern evergreens, making a very at-

tractive scene. The evening was enlivened by
music from two orchestras and a vaudeville

troupe. The boat returned to New Orleans in

time for the council meeting, held at ten o'clock

P.M. at the Hotel Grunewald. On Thursday
morning, April 1, after addresses of welcome by
Hon. Martin Behrman, mayor of New Orleans,

and President Eobert Sharp of Tulane Univer-

sity, and an appropriate response from Presi-

dent Charles H. Herty of the society, the gen-

eral meeting was called to order. Professor

Alfred Werner, of the University of Zurich,

having been duly nominated and having received a
majority vote of the council, was elected to hon-

orary membership in the society. The meeting
then listened to an address by A. D. Little on
"The Industrial Eesources and Opportunities of

the South." Following this address, the Indus-

trial Division held a public symposium throughout

the day, presenting the following papers, all of

which, with the exception of the paper by H. A.

Huston, have been printed in the April, 1915,

issue of the Journal of Industrial and Engineering

Chemistry.

Contributions of the Chemist to the Wine In-

dustry: Charles S. Ash, consulting chemist.

Contributions of the Chemist to the Copper In-

dustry: J. B. F. HerreshofE, vice-president

Nichols Copper Company and consulting en-

gineer General Chemical Company.
Contributions of the Chemist to the Corn Pro-

ducts Industry: E. T. Bedford, president Corn
Products Eefining Company.

Contributions of the Chemist to the Asphalt In-

dustry: James Lewis Eake, secretary The
Barber Asphalt Paving Company.

Contributions of the Chemist to the Cotton-seed

Oil Industry: David Wesson, manager of the

Technical Department, Southern Cotton Oil Com-
pany.

Contributions of the Chemist to the Cement In-

dustry: G. S. Brown, president Alpha Portland

Cement Company.

Contributions of the Chemist to the Sugar In-

dustry: W. D. Home, consulting chemist.

Contributions of the Chemist to the Incandescent

Gas Mantle Industry: Sidney Mason, president

of the Welsbach Company.

Contributions of the Chemist to the Textile In-

dustry: Franklin W. Hobbs, President Arling-

ton Mills, and Past President American Cotton

Manufacturers ' Association.

Contributions of the Chemist to the Fertilizer In-

dustry: H. Walker Wallace, Manager General

Sales Department, Virginia-Carolina Chemical

Company.

Contributions of the Chemist to the Soda Industry:

F. E. Hazard, President of the Solvay Process

Company.

Contributions of the Chemist to the Leather In-

dustry: William H. Teas, President Marion Ex-

tract Company.

Contributions of the Chemist to the Flour In-

dustry: John A. Wesener and George L. Teller,

Consulting Chemists.

Contributions of the Chemist to the Brewing In-

dustry: Gaston D. Thevenot, Consulting Chemist.

Contributions of the Chemist to the Preserved

Foods Industry: E. I. Bentley, Vice-president

and General Manager California Fruit Canners'

Association.

Contributions of the Chemist to the Potable Water

Industry: Wm. P. Mason, Professor of Chem-

istry, Eensselaer Polytechnic Institute.

Contributions of the Chemist to the Celluloid and

Nitro-cellulose Industry: E. C. Schupphaus, Con-

sulting Chemist.

Contributions of the Chemist to the Glass Industry

:

A. A. Houghton, Vice-President Coming Glass

Works.
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Contributions of the Cliemist to the Pulp and Paper

Industry: F. L. Moore, president Amerioan

Paper and Pulp Association.

The Strassfurt Potash Industry: H. A. Huston.

A oomplimentary luncheon was served at the

Tulane refectory, the university being host. On

Thursday evening a public address to the people

of New Orleans by Bernhard C. Hesse, entitled

"The Chemists' Contribution to the Industrial

Development of the United States—^A Record of

Achievement, '
' was given at the Hotel Grune-

wald, a large attendance being present. On

Friday divisional meetings were held, before

which one hundred and fifty-three papers were

presented. The details of these papers and a

further description of the meetings will be found

in the May issue of the Journal of Industrial

and Engineering Chemistry. Friday evening a

subscription dinner was held at the Eestaurant de

la Louisiane, which will long be remembered by

those present for the charming company and the

Creole cuisine. On Saturday one hundred of the

members took a special train to Weeks Island

and visited the famous salt-mine of the Myles

Salt Co. The train went through the bayou region

of Louisiana, made famous by Longfellow's

poem, "Evangeline." The newlv planted sugar-

fields and the swamps, with their Spanish moss

and the early tropical herbage, were attractive

to all. The mine, which is an unusual one, was

entered by a shaft six hundred feet deep, the

bottom of which opened into galleries out in

solid salt many hundred feet long and eighty

five feet high by eighty-five feet wide, entirely

unsupported by timbers. The salt, approxi

mately 99.9 per cent, pure, is simply blasted out;

carried to the surface, screened to various sizes,

and placed on the market. The party returned to

New Orleans in time to catch the evening trains,

Many ladies were present at the meeting and,

under the charge of the committee of which Mrs,

E. J. Northrup was chairman, received many
attentions from the people of New Orleans.

The ladies were present at the smoker and at

the banquet and took the salt-mine escursion and

were given a special trip through the Vieux Carre

and to the Newoomb Pottery, and they ha.d a din-

ner of their own at one of the famous local res-

taurants. One hundred and seventy-five members

and approximately one hundred and twenty-five

guests were present, so that the meeting was a

very successful one from the point of numbers,

considering the distance of New Orleans from

the chemical center of the country. Meetings of

the following divisions were held, full programs

of which will appear in the May issue of the

Journal of Industrial and Engineering Chemistry:

Industrial Chemists and Chemdcal Engineers.—
H. E. Howe, in the absence of the chairman, was in

charge. The following committees were appointed:

Committee on Standard Specifications and Methods

of Analysis: (Chairman not appointed), A. M.

Comey, J. O. Handy, Robert Job, F. G. Stantial.

Committee on Non-ferrous Metals and Alloys, a

subcommittee of the committee on standard

specifications: Wm. Price, chairman, Allen Mer-

rill, Geo. L. Heath, Gilbert Rigg, Bruno

Woichieehewski.

Committee on Soap Products : Archibald Campbell,

chairman, C. P. Long, J. R. Powell, Percy H.

Walker.

Committee on Glycerine, a subcommittee of the

Committee on Soap Products: A. C. Langmuir,

chairman, W. H. Low, S. S. Emery, R. E. Devine,

J. W. Loveland, A. M. Comey.

Committee on Naval Stores: J. E. Teeple, chair-

man (other members not yet selected).

Committee on Alum : W. M. Booth, chairman, Chas.

P. Hoover, Wm. C. Carnell.

Committee on Platinum: W. P. Hillebrand, chair-

man, Percy H. Walker, H. T. Allen.

Physical and Inorganic Chemistry.—E. P.

Schoch, in the absence of the chairman, was in

Fertilizer Chemistry.—Chairman J. E. Brecken-

ridge was in charge.

Agricultural and Food Chemistry.—Chairman

Floyd W. Robison was in charge.

Organic Chemistry.—C. G. Derick, in the absenc«

of the chairman, was in charge.

Pharmaceutical Chemistry.—Chairman F. R.

Eldred was in charge.

Biological Chemistry.-—Chairman C. L. Alsberg

was in charge.

Water, Sewage and Sanitation.—The following

officers were elected: Edward Bartow, chairman;

E. B. Phelps, vice-chairman; H. P. Corson, secre-

tary; executive committee—the officers and C. P.

Hoover and E. H. S. Bailey.

Chakles L. Paksons,

Secretary

TEE AMEBICAN MATHEMATICAL SOCIETY

The one hundred and seventy-seventh regular

meeting of the society was held at Columbia Uni-

versity on Saturday, April 24, seventy-one mem-
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bers being in attendance at the two sessions.

President E. W. Brown occupied the chair, being

relieved by ex-presidents Osgood, Moore and

White and Vice-president Veblen. The following

were elected to membership in the society: Pro-

fessor L. S.-Hill, University of Montana; Miss Gt.

I McCain, Indiana University; Mr. J. L. Eiley,

Eice Institute. Eleven applications for member-

ship were received.

The invitation of Harvard University to hold

the summer meeting and colloquium of the society

at Harvard in 1916 was accepted. The annual

meeting will be held in New York City in Decem-

ber. Committees were appointed to arrange for

these meetings and to present a list of nomina-

tions for officers for 1916. Professor P. F. Smith

was reelected a member of the editorial com-

mittee of the Transactions.

Reports of the committees were received re-

garding the movement against mathematics in

the schools and the possible relations of the so-

ciety to the field now covered by the American

Mathematical Monthly. It was decided that in

the former matter no action of the society was at

present advisable. The relations of the society to

the field covered by the Monthly were carefully

considered and the sense of the Council was em-

bodied in the following resolution: "It is deemed

unwise for the American Mathematical Society to

enter into the activities of the special field now
covered by the American Mathem-atical Monthly;

but the council desires to express its realization

of the importance of the work in this field and

its value to mathematical science, and to say that

should an organization be formed to deal spe-

cifically with this work, the society would enter-

tain toward such an organization only feelings of

hearty goodwill and encouragement."

The following papers were read at this meeting:

C. J. de la Vallge-Poussin :

'
' Demonstration simpli-

fi^e d'un th^orgme de Vitali sur le passage a. la

limite sous le signe d 'integration.

"

C. A. Fischer: "Minima of double integrals

with respect to one-sided variations,"

Gr. M. Green: "Nets of space curves."

K. L. Moore: "A set of axioms in terms of

point, region and motion. '

'

R. Ij. Moore: "On the eategoricity of a set of

postulates. '

'

H. S. Vandiver: "A property of cyclotomic in-

tegers and its relation to Fennat's last theorem.

Second paper. '

'

J. F. Eitt: "The reduction of invariant equa-

tions.".

E. B. Wilson :

'
' Linear momentum, kinetic

energy and angular momentum. '

'

F. H. Safford: "An irrational transformation

of the Weierstrass K'' -function curves. '

'

Arnold Emch: "A certain class of functions

connected with Fuchsian groups."

G. D. Birkhoff: "An elementary double inequal-

ity for the root of an algebraic equation having

greatest absolute value. '

'

H. S. White and Louise D. Cummings :
'

' Group-

less triad systems on 15 elements."

Edward Kasner :
'

' Conformal geometry in the

complex domain. '

'

Edward Kasner :

'
' Convergence proofs con-

nected with equUong invariants. '

'

E. V. Huntington :
'

' Notes on the catenary, in-

cluding the case of an extensible chain. '

'

E. C. Strachan :

'
' Note on the catenary. '

'

J. E. Eowe: "A property of the osculant conic

of the rational cubic. '

'

J. E. Eowe: "The node of the rational cubic as

a rational curve in lines. '

'

Dr. F. W. Beal :
" A congruence of circles. '

'

H. F. Stecker: "Linear integral equations whose

solutions have only a finite number of terms. '

'

C. A. Epperson :
'

' Note on Green 's theorem. '

'

L. J. Reed :
'
' Some fundamental systems of

formal modular invariants and covariants. '

'

J. E. Kline: "Double elliptic geometry in terms

of point and order."

Alexander Pell: "On the curves of constant

torsion. '

'

J. W. Young and F. M. Morgan: "The geom-

etries associated with a certain system of Cre-

mona groups. '

'

T. H. Gronwall: "A functional equation in the

kinetic theory of gases."

J. W. Alexander, II: "A theorem on conformal

representation. '

'

J. H. Weaver :
'

' The Collection of Pappus. '

'

A meeting of the society was held in Chicago

on April 2-3. The summer meeting will be held

at the University of California and Stanford Uni-

versity, August 3-5. F. N. Cole,

Secretary

SOCIETIES AND ACADEMIES
THE UTAH ACADEMY OP SCIENCES

The eighth annual convention of the Utah Acad-

emy of Sciences was held in the chemistry lecture

room of the University of Utah. Three sessions

were held: one at eight p.m., Friday, April 2, one

at 10 A.M., Saturday, April 3, and the closing meet-

ing at two P.M., the same day.
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President Marcus E. Jones occupied the chair at

all the sessions.

Professor Byron Cummings, U. U., Dr. W. E.

Carroll, U. A. C. and Dr. Helen I. Mattill, U. V.,

were elected to fellowships, and Isaac Diehl (Eob-

inson, Utah), H. J. Maughan, U. A. C, Miss Mary
Morehead, U. TJ., James E. Smith (Heber City),

and Chas. E. Mau, B. Y. U., to membership in the

academy.

The officers for the ensuing year are as follows

:

President—Dr. Harvey Fletcher, B. Y. U., Provo.

First Vice-president—Dr. IVank Harris, U. A. C,

Logan.

Second Vice-president—Dr. L. L. Daines, B. Y.

IT., Logan.

Permanent Secretary-treasurer—A. O. Garrett,

Salt Lake High School.

Coundllors—Professor J. L. Gibson, U. IT., W.
D. Neal, Salt Lake City, Dr. W. E. Carroll, IT. A.

C, Logan.

A committee was appointed to make arrange-

ments for publication of the proceedings of the

The following papers and lectures were pre-

sented :

"The Eights and Duties of the Scientist," by
Professor Marcus E. Jones.

'
' The Textile Fabrics of the ClifE Dwellers, '

' by
Professor Byron Cummings, IT. IT. (Illustrated by

numerous specimens taken from clifE dwellings.)

"Controlling Grasshoppers," by Dr. E. D. Ball,

U. A. C.

"Effect of Soil Alkali on Plant Growth," by
Dr. Frank Harris, IT. A. C.

"Some Unique Eusts, " by A. O. Garrett, Salt

Lake High School.

"Effect of the Amount of Protein Consumed

upon the Digestion and Protein Metabolism in

Lambs and upon the Composition of their Flesh

and Blood," by Dr. W. E. Carroll, U. A. C.

"A Determination of Avogadro's Constant N,"
by Dr. Harvey Fletcher, B. Y. U.

"The Voice Tonascope, " by Dr. Franklin 0.

Smith, U. U.

"The Origin of Higher Orders of Difference

Tones: Experimental," by Dr. Joseph Peterson,

U. U.

"The Hot Air Furnace—A Study of Combus-

tion," by Dr. W. C. Ebaugh, U. U.

"Color Photography," by Dr. Chas. T. Vorhies,

U. U., and Professor Marcus E. Jones. (Illus-

trated by lantern projections of numerous color

photographs taken independently by Dr. Vorhies

and Professor Jones in Big Cottonwood Canyon

and other parts of Utah.) A. O. Gaerett,

Secretary

THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON

At the 482d meeting of the society, held Feb-
ruary 2, 1915, Dr. C. L. G. Anderson read an obit-

uary on Dr. A. F. A. King, who died in Washing-
ton, December 13, 1914. Born in England in 1841
and coming to Virginia in boyhood, he graduated
in medicine, both at Washington and at Philadel-

phia. Soon after the Civil War he served as sur-

geon at the Lincoln Hospital. From 1870 until

his death he held medical chairs in Washington and
the University of Vermont and made many contri-

butions to medical and scientific literature. Among
his anthropological papers was one on "The Evo-
lution of Marriage Ceremony and its Import."
At the 483d meeting of the society, held Feb-

ruary 16, 1915, a paper was read by Mr. William

H. Babcock on "The Eaees of Britain." Three

native languages have been spoken in parts of

Great Britain since the sixth century. They rep-

resent three waves of invasion by blond peoples.

The dark admixture in Britain comes from an ear-

lier population, a fairly advanced neolithic race,

probably from southern Europe, which perhaps

had absorbed paleolithic remnants found in the

island. Eeports were made on several recent sci-

entific trips. Professor W. H. Holmes and Dr.

Ales HrdliCka installed exhibits in Indian ethnol-

ogy and physical anthropology for the Panama-
California Exposition. These are new and very

important and will form parts of permanent mu-
seums. Dr. J. W. Fewkes proved prehistoric cul-

tural interchanges between Mexico and our south-

west in the ruins of the valleys of the Santa Cruz

in Arizona and of the Mimbres in New Mexico.

The former are of the Casa Grande type. More than

800 specimens were brought back, including 250

of painted pottery. Dr. Truman Michelson found

scarcely a dozen of the 600 Stoekbridges now in

Wisconsin who remember a few Stoekbridge words.

The language was definitely placed in the Pequot-

Mohegan and Natiek division of central Algon-

quian dialects, although related to the Delaware-

Munsee. Among the Brothertowns near Lake

Winnebago, not one was found who remembered

Brothertown words. Mr. J. N. B. Hewitt found on

his trip to Canada only one survivor who remem-

bered anything of the Nanticoke dialect. He also

studied the place of song in the ceremonial of an

Iroquois lodge. Daniel Folkmar,

Secretary
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CHARLES SEDGWICK MINOT^

I WISH to dwell in this paper not on the

scientific attainments and successes of

Charles Sedgwick Minot, but on the men-

tal and moral qualities which his career

illustrates and which made him what he

was.

Young Minot did not follow the tradi-

tional course of education for the son of a

well-to-do Boston lawyer. He did not go

to Harvard College, but to the Massachu-

setts Institute of Technology and his first

degree, that of bachelor of science, was ob-

tained from that technical school. His

major subject in that school was not the

common one of engineering, but the un-

common one of natural history. He later

pursued his studies in this unusual subject

at Leipzig, Wiirzburg and Paris. Then,

returning to Boston, he took the degree of

doctor of science at Harvard University in

1878, again in the subject of natural his-

tory. His education, therefore, showed his

determination in following his bent, and

his independence in parting from his boy-

hood associates and his family's habitual

practise in regard to the education of sons.

Then, as now, the only career open to stu-

dents of natural history was a professor-

ship in some branch of that subject, but this

was not the career to which Minot looked

forward. His studies were all histological

and embryological, and their most practical

and useful applications seemed to him to

lie somewhere in the field of medical sci-

ence and education.

Two years later he accepted two ap-

1 Address before the Boston Society of Natural

History at a memorial meeting held on March 17,

1915.
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pointments in connection with Harvard

University ; one an appointment as lecturer

in embryology in the medical school; the

other an appointment as instructor in oral

pathology and surgery in the dental school.

These appointments were procured for

him with some difSculty, for he was not a

doctor of medicine, and it was an unwel-

come idea for the medical faculty that any

instruction whatever should be given in the

medical school by a person who had never

taken the degree of doctor of medicine.

He accepted both these appointments

with alacrity, although dentistry . was not

recognized then as a medical specialty, and

immediately showed himself to be a compe-

tent lecturer and laboratory teacher in sub-

jects which depended on the facile use of

the microscope by both teacher and stu-

dents. The place he took in the dental

school had, just previously, been filled by

Arthur Tracy Cabot, who had shown by his

acceptance of that appointment his sym-

pathy with the efforts of the university to

lift and improve the dental school and the

dental profession, and his prophetic belief

that the relations between dentistry and

clinical medicine were to become much more

intimate than they had been.

In 1883, Minot was advanced to the posi-

tion of instructor in histology and embryol-

ogy, and this subject was given a satis-

factory place in the curriculum of the med-

ical school. There was still resistance to the

appointment of a teacher who did not hold

the degree of doctor of medicine, but Minot

had, in three years, proved not only that

he was the vigorous teacher, but that he had

business qualities which would make him

a remarkably good director of a laboratory

for the instruction of medical students.

He devised an excellent method of buying

microscopes for the whole class and loan-

ing them to students for a term fee which

was sufficient to keep every microscope in

repair and in time to repay their whole cost.

He studied every detail of the furniture

and fittings of a medical laboratory and

decided on the shape and the size of the

desk room which each student needed.

He made highly intelligent use of the card

catalogue for his growing collection of

embryological specimens, for his library

and for his student records. He became

expert in everything relating to the con-

duct of a laboratory and set a good ex-

ample to all the other teachers who were

conducting laboratories in the medical

school. As the school was then in the proc-

ess of changing from a school in which the

lecture predominated to a school in which

the laboratory predominated, Minot became

more and more useful to the medical school

as a whole.

In the year 1887, it was possible to ap-

point him to an assistant professorship of

histology and embryology. At the expira-

tion of the usual term for an assistant pro-

fessor (five years) he was made professor

of histology and human embryology, and in

this appointment, with its new title, Minot 's

special subjects and his high merits both in

teaching and in research were fully recog-

nized.

Between 1881 and 1883, the medical

faculty planned and erected a new build-

ing for its own use on Boylston Street, at

the corner of Exeter Street—a building in

which laboratories occupied a large part.

Minot obtained for his courses an excellent

laboratory of his own planning. There, in

twenty years, he built up his unique em-

bryological collection; a monument to his

insight, skill, industry and power of inspir-

ing others with his own zeal. In less than

twenty years this building became inade-

quate for the best development of the med-

ical school, and the new buildings of 1905

began to be planned. The fundamental

consideration in planning and constructing

the new buildings was to adapt them thor-

oughly to the new method of instruction in
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medicine—a method which relied chieiiy on

individual instruction and laboratory work,

Minot's careful study of the best labora-

tory conditions for small sections, in well-

lighted and well-ventilated rooms, with a

desk for each student, was taken up again

and contributed much to the final success of

the architect's plans. The accommodations

for the department of histology and human
embryology conformed to Minot's concep-

tion of the present and future needs of his

department and served as a type for the

laboratories of other departments in the

school.

It became possible to enlarge the number
of teachers employed in the department,

and its intimate connection with the teach-

ing of anatomy was recognized. When Dr.

Thomas Dwight, professor of anatomy since

1883, died in 1911, the school was fully pre-

pared to recognize the fact that anatomy

and histology belonged together. In the

mean time, the James Stillman professor-

ship of comparative anatomy had been en-

dowed and to that Professor Minot had

been transferred in 1905. No professor of

anatomy was appointed to succeed Dr.

Dwight, but in 1912 Minot was made di-

rector of the anatomical laboratories in the

Harvard Medical School. This action of

the faculty and the corporation crowned

Minot's professional career as a student and

teacher of natural history, applied in med-

ical education. By clear merit he had made
his way and the way of his department in

the school and without a medical degree had

become the head of anatomical teaching in

a medical school. Under him in the anat-

omical department were two assistant pro-

fessors, one of whom was called assistant

professor of anatomy and the other of his-

tology. Fourteen other teachers were em-

ployed in the department of anatomy and

histology, three of whom bore the title of

histology and embryology, Minot 's original

subjects in the medical school.

Minot's advance through the medical

school was not facilitated by a yielding or

compromising disposition, or any practise

of that sort on his part. On the contrary,

he pursued his ends with clear-sighted in-

tensity and indomitable persistence ; suavity

and geniality were not his leading char-

acteristics in discussion or competition and
he often found it hard to see that his oppo-

nent had some reason on his side. Like

most independent and resolute thinkers, he

had confidence in the soundness of his own
reasoning, and in the justice of the cause

or movement he had espoused.

He was upright in every sense of that

word. His loyalty was firm and undevi-

ating, whether to an ideal or a person or an

institution, and affection and devotion, once

planted in his breast, held for good and all.

His book on "Human Embryology" pub-

lished in 1892 made him famous throughout

the learned world, so that he was elected

to learned societies in Great Britain, Italy,

Prance, Germany and Belgium; as well as

to all appropriate American societies. He
also received honorary degrees from the

universities of St. Andrew's (Scotland),

Oxford (England), Toronto (Canada), and

Tale. He enjoyed calmly and simply the

honors thus paid to his scientific attain-

ments and services by well informed and
impartial judges.

In 1913 he was Harvard exchange pro-

fessor at the universities of Berlin and

Vienna, where he gladly availed himself of

many opportunities to expound to his Ger-

man colleagues the advances in natural his-

tory, including medicine, which were due to

American investigators.

His hair and beard were now whitening,

but he felt all the ardors of youth, and
among them, fervid patriotism. In scien-

tific investigation Minot showed imagina-

tion, penetration and eagerness, but also

caution. In 1907 he gave a course of lec-

tures at the Lowell Institute on "Age,
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Growth and Death" and made them the

basis of a book published the foUowiag

year. For him, the subject meant cell meta-

morphosis, with which he had been familiar

through all his studies in histology and

embryology, but what he sought in this sub-

ject of "Age, Growth and Death" was a

scientific solution of the problem of old age

which should have—I quote his words

—

"in our minds, the character of a safe,

sound and trustworthy biological conclu-

sion." He ventured to think that some

contemporary students of the phenomena of

longevity had failed to exercise sufficient

caution in forming their conclusions.

Nevertheless, Minot was a scientific opti-

mist; full of hope for perpetual progress

and for useful results at many stages of the

long way. These characteristics appeared

clearly in the following passage, taken from

the first lecture of that course at the Lowell

Institute

:

I hope before I finish to eonvince you that we

are already able to establish certain significant

generalizations as to what is essential in the

change from youth to old age, and that in conse-

quence of these generalizations now possible to us

new problems present themselves to our minds,

which we hope really to be able to solve, and that

in the solving of them we shall gain a sort of

knowledge which is likely to be not only highly

interesting to the scientific biologist, but also to

prove in the end of great practical value.

There spoke the cautious, modest, hope-

ful scientist, expectant of good. Such is

the faith which inspires the devoted lives of

scientific inquirers.

Charles W. Eliot

TEE STIMULATION OF GBOWTH^

I

The growth of living organisms differs

from that of crystals in three essential fea-

tures. While the crystal grows only in a

supersaturated solution of its own sub-

1 Eead at the meeting of the National Academy
in Washington, April 19, 1915.

stance, living organisms can grow inde-

finitely in even a very low concentration

of their nutritive solution ; second, the nu-

tritive solution need not and perhaps should

not contain the compounds found in the

cells, but only their split products, while in

the ease of the crystal the substance of

crystal and solute must be identical. And
thirdly, growth leads in living cells to the

process of cell division as soon as the mass

of the cell reaches a certain limit. Need-

less to say this process of cell division can

not even metaphorically be claimed to exist

in a crystal.

The fact that the cell can grow in a very

low concentration of its nutritive solution,

and the further fact that the nutritive solu-

tion only needs to contain the building

stones for the complicated compounds of

the cell, find their explanation in the as-

sumption of the existence of synthetic

enzymes or synthetic mechanisms in the

cell.

The problem of growth is linked with

that of death and immortality, since it

would follow from our definition that the

growth of a cell should go on eternally in a

proper nutritive solution and under suita-

ble conditions of temperature, provided

that the synthetic catalyzers last and that

they synthetize their own substance.^ This

is apparently true for bacteria and perhaps

also for protozoa. Weismann has claimed

inomortality for all unicellular organisms

and for the sex cells of metazoa, while he

concedes mortality to the body cells. Leo

Loeb recognized that immortality may be

claimed also for the cells of malignant

tumors, like cancer, for he had found that

when he transplanted cancer cells on other

animals the cells of the original cancer and

2 This latter assumption leads to the coimection

of the problem of growth with that of autocataly-

sis as suggested first by the writer in 1906 and

worked out subsequently in the papers of Wo.

Ostwald and T. B. Eobertson.
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not the cells of the host grow into a new
cancer. He suggested in 1901 that this

claim might be extended to somatic cells in

general.

The idea suggests itself that not only the germ
cells can he immortal, but that perhaps also the

somatic cells, like conneetive tissue cells, might,

under certain conditions, live for a long period,

much longer than the individual life of the organ-

ism of which they were a part, that they might

perhaps also be immortal ia the same sense as the

ovum is. 3

Eeturning to the same problem in 1907

he added the following remarks

:

There exists another very striking phenomenon

in the growth of malignant tumors, to which I

called attention in my first communications on the

transplantation of tumors, namely the fact that

tumor cells have apparently an unlimited existence

and that they seem to resemble in this respect the

germ cells. It is certain that their life and growth

exceeds that of the other somatic cells of the in-

dividual, from which they are taken. But at

present we are not yet justified iu saying that the

tumor cells differ in this specifically from certain

other somatic cells. It has been tacitly assumed

thus far that the somatic cells of the metazoa have

only a limited existence, but no attempt has been

made to determine exactly the possible duration

of life of somatic cells. We must therefore con-

sider the possibility that certain somatic cells pos-

sess the same apparently unlimited duration of life

as somatic tumor cells. . . . This seems to be a

biological problem of great bearing to which the

experimental investigation of tumors has led, and
it might be possible to decide experimentally

whether or not other cells resemble tumor cells in

this respeet.4

The experimental decision seems to have

been furnished, since Carrel has succeeded

in keeping conneetive tissue cells from a

chick embryo alive for over three years,

and these cells are still growing and divi-

ding. It should be added, however, that

similar attempts with other cells have not

yet met with the same success.

3 Leo Loeb, '
' On Transplantation of Tumors, '

'

Jour. Med. Bes., VI., 28, 1901.

* Leo Loeb, '
' Beitrage zur Analyse des Gewebe-

wachstums," Arch. f. EntwioTclungsmech., XXIV.,

655, 1907.

While thus theory and experience seem
to agree to some extent, a closer examina-

tion of actual conditions reveals a some-

what different and more complicated situa-

tion. The egg cell, for which Weismann
claimed immortality, can not grow and
develop and will die quickly if it is not

fertilized at a certain stage of its existence.

The cells in the body will not grow con-

stantly as our definition seems to demand,

but their growth is followed by a period of

rest from which they may be aroused by
special substances or by a wound. More-

over, all differentiation of form in animals

and plants depends on the fact that the

different parts grow with different veloc-

ities, since otherwise all organisms would

be perfect spheres.

In reality then the resting condition of a

cell seems to be as much a part of real life

as growth and cell division. Yet the defi-

nition from which we started is apparently

correct, and it may be that we have to de-

fine the additional conditions which make-

a resting cell possible and which will wake
a resting cell from its slumber.

In the usual treatment of the problem of

growth the increase of mass of the whole

organism is taken into consideration.

While this method is adequate for the study

of the relation of nutrition to growth, it is

not adequate for the study of the stimula-

tion of growth. In the latter ease we must
remember that it is the individual cell

which grows, and that we must therefore

study the mechanism of this stimulation in

the individual cell and not in the organism

as a whole. The ideal object for this study

is the egg cell, since we can observe it in

the condition of rest as well as of ceU divi-

sion and growth.

Since usually cell division follows growth
and is possibly a consequence of the in-

crease of mass of the cell, this rule does not



706 SCIENCE [N. S. Vol. XLI. No. 1063

always hold in the egg cell, where as a rule

immediately after fertilization a series of

cell divisions follow without any increase

of mass of the egg. The egg, when divided

into two or more cells, does, as a rule, not

weigh more (and may possibly weigh a

little less) than the original egg cell before

it began to divide. This exception from the

rule that cell division is preceded by growth

of the cell is not real, since the egg cell is at

first much larger than the ordinary body

cell of the growing organism. If the rela-

tion between size of cell and cell division

exists we must expect that the egg cell after

it is fertilized must first undergo a series

of cell divisions without any growth, until

each cell of the original egg has been re-

duced to the size of the cell characteristic

for the species. Only after this has hap-

pened can the ordinary cycle of growth of

the cell with subsequent cell division begin.

The writer is suspicious that even in eggs

where we notice at first cell division with-

out growth, in reality growth may take

place. Such eggs as those of the sea urchin

consist largely of reserve material which is

gradually transformed into the peculiar

state which we designate as living proto-

plasm (and which may differ from non-

protoplasmic material in the possession of

synthesizing enzymes or mechanisms). In

the first stages of cell division this transfor-

mation of reserve material into living ma-

terial may occur, and this transformation

is the real growth which we observe in the

bacteria and later on in the cells of meta-

zoa, but which is not directly visible in the

first stages of cell division in the egg.

The unfertilized egg immediately before

fertilization is usually unable to divide

even under the most perfect conditions.

"With all the food existing in a hen's egg

the germ can not grow unless it is fertilized,

while this growth takes place after a

spermatozoon has entered the egg. There

exists, therefore, a mechanism by which the

same egg cell can be in a state of rest in

which growth is inhibited. "Wliat is the

nature of this peculiar inhibitory mechan-

ism and what is the mechanism by which

the entrance of a spermatozoon abolishes

this inhibition? The experiments on arti-

ficial parthenogenesis^ allow us to give a

partial answer to this question.

In the case of certain eggs, e. g., the egg

of the sea urchin, the entrance of a sperma-

tozoon is followed immediately by a strik-

ing change in the surface of the egg. The

latter surrounds itself with the so-called

fertilization membrane. If we induce this

membrane formation by certain chemicals

(e. g., a short treatment with a fatty acid)

the eggs when put back into normal sea

water will begin to develop at a low tem-

perature and may reach the larval stage.

But at the temperature of the room or

even of the ocean the eggs may begin to

develop, but they will perish the more

rapidly the higher the temperature. On
the other hand, the eggs if fertilized with

sperm will develop at room temperature.

What causes this difference? The answer

is that the alteration of the surface of the

egg induced by a fatty acid initiates devel-

opment but is not sufficient to guarantee a

normal development at ordinary conditions.

For this purpose a second treatment is re-

quired and this can be given in the form

of a short treatment with a hypertonic

solution or a longer treatment with lack of

oxygen. After the egg has received the

second treatment it can develop into a

normal larva at room temperature. I am
suspicious that even a third factor may
have to be supplied, since the mortality of

the parthenogenetic larvae is greater than

that of the normally fertilized eggs.

"Why is it that the membrane formation,

or more correctly an alteration of the sur-

5 The reader is referred to the writer's book on

"Artificial Parthenogenesis and Fertilization,"

Chicago, 1913, for details and literature.
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face layer of the egg, whicli may or may not

result in a membrane formation, starts the

development of the egg? The writer had

found that the fertilized egg can not develop

if deprived of oxygen, but that develop-

ment begins again instantly if oxygen is

admitted. From this and other observa-

tions he concluded that fertilization by

sperm as well as artificial membrane forma-

tion induced development by raising the

rate of the oxidations in the egg, and this

surmise was confirmed by actual measure-

ments by 0. Warburg as well as by Was-

teneys and the writer." It was found that

the entrance of a spermatozoon into the

egg raises the rate of oxidations from 400

per cent. (Arhacia) to 600 per cent.

{Strongylocentrotus purpuratus) and that

artificial membrane formation by butyric

acid raises the rate of oxidations to exactly

the same amount.

The changes which determine this char-

acteristic rise in the rate of oxidations of

the egg are situated at the surface of the.

egg, in its cortical layer. The process

underlying membrane formation can be

called forth by any substance which causes

cytolysis—that form of destruction of the

cell which results in the transformation of

a cell into a mere shadowy skeleton. Any
cytolytic agent will induce membrane
formation and also development in the un-

fertilized egg, if it is allowed to act on the

superficial layer of the egg only, i. e., if the

egg is removed from its influence after the

membrane formation. If it is not removed

the whole egg will undergo cytolysis and

can no longer develop. But such eggs will

still show the rise in the rate of oxidations

which follows artificial membrane forma-

tion, thus indicating that the sudden rise in

the rate of oxidations which we notice after

6 There are indications that other processes are

also initiated or accelerated by fertilization, but

this may be omitted from consideration in this

connection.

artificial membrane formation depends only

upon the alteration of the surface of the

egg, regardless of the condition of the rest

of the egg.

The forces which induce the egg cell to

develop are, therefore, localized at the sur-

face of the cell and consist in a change

(possibly a cytolysis) of the cortical layer

of the egg. We do not know how this

change induces the rise in the rate of oxida-

tions upon which development depends, but

from Warburg's work it appears probable

that the oxidations in the sea urchin egg

are due to a catalysis by iron. This would
indicate the possibility that in the cytol-

ysis of the cortical layer of the egg the iron

would be transformed from a condition

where it is unable to act as a catalyzer into

a condition where it can act in this capacity.

We have mentioned the fact that all

cytolytic agencies call forth the membrane
formation in the unfertilized egg. Such
cytolytic substances (the lysins of the bac-

teriologist) are also contained in the blood

and cell extract of each animal; only with

this limitation that the cells of our own
body are immune against the action of our

own lysins, but not against the lysins in the

blood and cell extract of other animals. I

was able to show that we can call forth

membrane formation and development in

the sea urchin egg with foreign blood, e. g.,

ox blood, or with the extracts of foreign

tissues, btit not with their own blood or

tissue extract. Wasteneys and the writer

could show later that this method can be

applied generally for artificial partheno-

genesis. This immunity of the egg towards

the lysins of its own body we may explain

on the assumption that the lysins contained

in foreign blood can enter the cell, while the

latter is impermeable for the lysins con-

tained in the blood or tissue extract of the

same species. If it were not for this immu-

nity, all the eggs would be induced to
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develop before they leave the ovary. This

is not the case.

The work on physiologically balanced

salt solutions has brought out the fact that

the permeability of the cells in a body may
undergo variations and when this happens

it is conceivable that the lysins in the blood

may induce eggs to develop in the ovary.

Leo Loeb states that 10 per cent, of the

eggs in the ovary of a guinea-pig may show

a beginning of parthenogenetic develop-

ment, and certain spontaneous tumor for-

mations in the human ovary may find their

explanation in this way. In other words,

it is not excluded that one form of limited

growth may be due to the immunity or im-

permeability of cells to blood of the same

species.

The question then why an unfertilized

egg can not grow and why a fertilized egg

possesses the power of dividing and grow-

ing is therefore answered in the sense that

both conditions depend apparently upon

the condition of the surface layer of the

cell.

The most important fact for our present

problem is the observation that the altera-

tion which starts the development of the

egg is to some extent reversible. The his-

tory of the egg is such that after a num-

ber of cell divisions the final stage of the

unfertilized egg ready for fertilization is

reached. If at that stage it is fertilized by

sperm or induced to develop by artificial

means the processes of cell division and

growth will continue; if not, the egg will

soon die. There is a third possibility. The

unfertilized egg may start to develop, then

stop and go practically, though not entirely,

back into the state in which it was before

starting to develop.

The clearest case of this kind was ob-

served in the egg of the Califomian sea

urchin. When the unfertilized egg of

Strongylocentrotus purpuratv^ is treated

with a hypertonic solution the eggs may
begin to segment into two, four, or eight

or sixteen cells, but then they cease devel-

oping and go back into the resting condi-

tion in which they were before the egg

started dividing, with the exception of one

condition which will be mentioned later.

In the place of each of the original eggs

we have now two, four, eight, etc., smaller

cells. The observation is of importance for

the theory of fertilization, because it dis-

poses of the idea once held by Boveri that

eggs are in the resting stage because they

are lacking the apparatus for cell division;

these eggs went into the resting stage again

in spite of the fact that they possessed the

apparatus for normal cell division. If the

cells of such an egg are at a later time fer-

tilized with sperm, they form a fertiliza-

tion membrane and develop. They will

develop also into larva if they only re-

ceive the butyric-acid treatment without

the corrective factor. The original treat-

ment with the hypertonic solution provided

these eggs permanently with the corrective

effect.

What caused these eggs which were seg-

menting to go back into the resting stage?

I am inclined to assume that in these eggs

the change in the cortical layer which

started the development was gradually or

suddenly reversed. We should expect this

to betray itself in a lowering of the rate of

oxidations. Wasteneys and I have found

indeed that unfertilized eggs of purpuratus,

which show an increase in the rate of oxida-

tions after a treatment with a hypertonic

solution, show a lower rate if examined

after some time. It seems then possible

that the change in the cortical layer which

leads to a rise in the rate of oxidations is

under certain conditions reversible.

These are not the only cases of rever-

sion. I noticed that if the development of

the eggs of Ariacia is induced either by a
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treatment with butyric acid or by alkali,

and if the eggs are afterwards prevented

from developing (by putting them for a

certain length of time into sea water con-

taining NaCN) they will go back into a

resting condition from which they can be

aroused again by a treatment with sperm.

We suspect that in this case the reversion

in development is also accompanied by a

reversion in the rate of oxidations.

We see then that our definition of a cell

as being constantly ready to grow and seg-

ment is not strictly fulfilled even in the

case of the egg cell, which, according to

Weismann, we may consider as immortal.

Instead we see that the egg cell can appar-

ently alternate between a resting condition

and an active condition, and that the na-

ture of the cortical layer of the egg deter-

mines in which of the two conditions the

egg exists.

From this we might conclude that our

original definition, that each cell will grow

and multiply eternally, may hold after all

if we add the fact, that in the egg cell a

variation in the nature of the cortical

layer may start or inhibit cell division and

growth. We may next ask : Does this addi-

tion also satisfy the facts we find in the

adult body where the cells come to rest un-

less they are called into active growth again

by a wound or by the not definitely known

causes of tumor formation? Or, in other

words: Is it only a change in the cortical

layer which condemns the cells of the adult

body to rest and those of the young body

to grow?

Unfortunately, our task is not so easy.

The unfertilized egg which is ready for

fertilization will die comparatively rapidly,

unless it is fertilized by sperm or treated

by the methods of artificial partheno-

genesis. We can prolong its life by sup-

pressing its oxidations. Before the egg is

mature its duration of life seems longer.

If the eggs of the starfish are allowed to

mature they die in a few hours if not fer-

tilized; if they are prevented from becom-

ing mature they live much longer. It is

not known that anjrthing similar to this

exists in the somatic cells of the adult

animal. Until such knowledge is acquired

we must be prepared to admit that the rest-

ing cell of an adult organism is in a condi-

tion which is not comparable to that of the

unfertilized egg.

We know that the growth of resting cells

in a body may be induced if the blood con-

tains certain substances which differ for

different kinds of cells. One of the most

recent and most striking observations in

this direction was that of Gudematseh,

who found that in the tadpole of a frog or

a toad, whose legs usually do not begin to

grow until it is several months old, the

legs can be induced to grow out at any

time, even in very young specimens, by

feeding them with the substance from

thyroid glands. No other material seems

to have such an effect. The thyroid con-

tains iodine, and Morse states that if instead

of the gland iodized amino-acids are fed

the same result can be produced. We must

draw the conclusion that the normal out-

growth of legs in a tadpole is also due to

the presence in the body of substances

similar to the thyroid in their action (it

may possibly be thyroid substance) which

is either formed in the body or taken up

with the food.

That the phenomena of larval meta-

morphosis are independent of the influence

of the central nervous system has been

amply demonstrated. Thus I could show

in 1896 that if we cut through the spinal

cord of an amblystoma larva the meta-

morphosis of the body in front and behind

the cut takes place simultaneously. Uhlen-
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liutli showed that if the eye of a salamander

larva is transplanted into another larva the

transplanted eye undergoes its metamor-

phosis into the typical eye of the adult form

simultaneously with the normal eyes of the

individual into which it was transplanted.

These and other observations of a similar

character show that substances circulating

in the blood are responsible for the phe-

nomena of growth in this case.

A very instructive observation on the

role of internal secretion on growth was

made by Leo Loeb. When the fertilized

ovum comes in contact with the wall of the

uterus it calls forth a growth there, namely,

the formation of the maternal placenta

(decidua). Leo Loeb showed that the cor-

pus luteum of the ovary gives off a sub-

stance to the blood which alters the tissues

in the uterus in such a way that any contact

with any foreign body induces this deci-

duoma formation. The case is of interest

since it indicates that the substance given

off by the corpus luteum does not induce

growth directly, but that it allows mechan-

ical contact with a foreign body to induce

growth, while without the intervention of

the corpus luteum substance no such effect

of the mechanical stimulus would be ob-

servable. The action of the substance of

the corpus luteum is independent of the

nervous system, since in a uterus which has

been cut out and retransplanted into the

animal the same phenomenon can be ob-

served.

All these cases agree in this, that appar-

ently specific substances induce or favor

growth not in the whole body, but in spe-

cial parts of the body. This recalls the idea

of Sachs that there must be in each organ-

ism as many specific organ-forming sub-

stances as there are organs in the body.

When this statement was made by Sachs

the facts on the specific effect of internal

secretion were unknown. To-day we can

say that Sachs's theory is certainly sup-

ported by a stately array of facts.

There may also be substances which affect

growth more generally. This is indicated

in the apparent connection of acromegaly

and giantism with diseases of the hypo-

physis and in the inhibition of longitudinal

growth after extirpation of the thyroid.

We are, however, unable to answer the

question as to how these substances induce

the cells to grow. Are the resting cells in

the body in the condition of the unfertil-

ized egg and does the thyroid in Guder-

natsch's experiment produce an alteration

of the cortical layer of the cells from which

the legs grow out, similar to that caused by
the butyric-acid treatment of the egg? It

would not be safe to make such an assump-

tion at present, since we do not even know
whether the products of internal secretion

act directly on the growing cell or only 'in

some indirect way. We only know that

conditions of rest in the cells may be inter-

rupted by the production of certain sub-

stances in the body or by their introdiic-

tion in the form of food ; and conversely we
may suspect that the rest of the cells may
have been enforced by the presence of

other substances (or cells) in the blood

antagonistic to the former.

The idea that the products of internal

secretion or certain substances taken up in

the food do not act directly upon the cells

whose growth they influence, but indirectly

through an alteration of metabolism, is

strongly supported by the interesting ob-

servations of Geoffrey Smith. Claude Ber-

nard and Vitzou had shown that the pe-

riod of growth and moulting of the higher

Crustacea is accompanied by a heaping up

of glycogen in the liver and subdermal con-

nective tissue. Smith found that during

the period between two moultings when

there was no growth the storage cells are

seen to be filled with large and numerous
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fat globules instead of with glycogen. He
also found that in the Cladocera "the pe-

riod of active growth is accompanied by

glycogen—as opposed to fat—^metabolism.
'

'

He observed, moreover, that if Cladocera

are crowded at a low temperature the fat

metabolism (with inhibition to growth) is

favored, while at high temperatures and

with no crowding of indiAriduals the gly-

cogen metabolism is favored. In the latter

case a purely parthenogenetic mode of

propagation is observed, while in the former

sexual reproduction takes place. The effect

of crowding of individuals is apparently

due to products of excretion, which then

act on growth and reproduction indirectly

by modifying the "glycogen metabolism"

to "fat metabolism."

Factors which directly inhibit growth

have been discovered by Jas. B. Murphy,

of the Eockefeller Institute. It was known
that tissues can not be successfully trans-

planted into a different species. Murphy
discovered that this rule does not hold for

the chick embryo. Any kind of tissue, even

human, will grow if transplanted to such

an embryo. This growth of the trans-

planted tissue will stop, however, when the

chick is ready to hatch, and Murphy found

that this is due to the development of a

certain type of cells in the chick embryo

at that period, namely, the lymphocytes.

Murphy found, moreover, that he could

put adult mice and rats also into the con-

dition of tolerance to foreign tissues when

he destroyed their lymphocytes by an ex-

posure to X-rays. As soon as the lympho-

cytes are formed again foreign tissues can

not grow any longer on the animal. In this

case we have a definite inhibition of growth

by the action of lymphocytes which collect

around the transplanted piece. It is not

yet possible to state to what extent this

observation on the inhibition of growth can

be generalized.

"We shall see later that possibly the oppo-

site may also be true, namely, that certain

cellular elements may have an accelerating

effect on growth.

"When a wound is made, cells which had

been at rest may begin to grow. In many
lower animal organisms and in plants whole

organs may be induced to grow as a con-

sequence of a mutilation. These phenom-

ena are known under the name of regenera-

tion. The name indicates the power of a

living organism of restoring lost parts.

"We can see from a physicochemical view-

point why a cell should be endowed with

a power of growing indefinitely, since we
only need to assume the presence of suitable

synthetic enzymes in the cell; but we fail

to see from the same viewpoint why an

organism should have the power of restor-

ing lost parts. "Weismann and others have

tried to account for this power in a meta-

physical way which was shown to be in

conflict with the facts.

The statement that regeneration consists

in the restoration of lost parts is not always

the exact expression of the actual facts. In

plants, e. g., we notice—in the majority of

cases—not a restoration of the lost parts

but the otitgrowth of one or more dormant

buds which are often at some distance from

the seat of injury. There has been some

discussion whether in view of this fact we

can say that regeneration exists in plants.

This merely verbal difficulty disappears if

we disregard the metaphysical sense of the

term regeneration and realize that the es-

sential feature of the phenomenon is the

fact that if we wound living organisms,

cells or anlagen which had ceased to grow

suddenly begin to grow. Thus the problem

of regeneration becomes a problem of
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growth and the real question is: How can

the process of wounding induce growth in

cells which had been at rest and would

probably have remained so during the

whole term of life of the individual? It

is not the wound in itself which induces the

growth ; since in plants the growth of new
organs does as a rule not occur along the

area of the wound, but at some distance

where an old bud existed or a new one is

formed. The distance of the growing or

regenerating part from the wound may be

quite considerable.''

It has been stated that the isolation of

the parts is the cause of the new growth

following the wound. Thus if a leaf of the

tropical plant Bryophyllum calycinum is

cut off from the plant each of the notches

will give rise to a new plant when the leaf

is kept in a moist atmosphere. (This is the

regular way of propagating this plant.)

But no such growth will occur as long as

the leaf is kept in connection with the plant

(and the latter is normal). Here we seem

to have a clear proof of the generally ac-

cepted statement that isolation of parts

leads to regeneration. The idea seems to

be still further corroborated if we cut off

a leaf with a piece of the main stem of the

plant and suspend it in moist air. In this

case no new plants will grow from the

notches of the leaf. This again seemingly

supports the idea that the separation of the

part from the whole is the cause of growth

since the leaf attached to a piece of the stem

is less isolated than a leaf without any stem.

Yet it can be shown that if we diminish

the degree of isolation of the leaf still more

by leaving it attached to a stem stUl pos-

sessing the opposite leaf the power of the

first leaf to form new plants in its notches

is enhanced again. The experiment can be

' The process of healing, i. e., of the closiag of

the wound, should be kept distinct from the phe-

nomena of growth which constitute regeneration.

made in the following way. From the same
plant let be taken (1) an isolated leaf, (2)

a leaf with a piece of stem, (3) a leaf with

a piece of stem and the opposite leaf; let

all leaves be suspended in a moist chamber
with their tips submersed in water. The
first and third specimen will form new
plants in the submerged parts of their

leaves in a comparatively short time, while

the second will do so not at aU or consider-

ably later than the others.' Hence the ex-

periment shows first that complete isolation

induces the leaf to form new plants, that

less isolation will inhibit this phenomenon,

and that stiU less isolation will again call

forth the regeneration. It is therefore

plainly impossible to state that isolation is

the cause of regeneration.

Those who make such a statement usu-

ally assume the existence of inhibiting in-

fluences in the plant and explain the effect

of isolation on regeneration or growth on

the assumption that the isolation frees the

part from this inhibiting influence of the

whole organism. We should be forced to

assume that in the normal Bryophyllum

there exists an inhibiting influence which

prevents the buds in the notches of the

leaves from growing, while when the leaf

is cut off the notches are released from this

inhibiting influence. To this idea we can

agree, but then the question arises : What is

this inhibiting influence ? Thus it is a com-

mon experience that in the isolated stem

of Bryophyllum only the apical buds will

grow, while if we cut off the apical buds the

next lower buds will grow out, and so on.

Hence the growth of the apical buds in-

hibits the growth of the lower buds. Some

more recent authors have suggested that

a kind of nervous influence is responsible

for this inhibition. But we have already

mentioned a niunber of facts which show

8 A full account of these experiments on Bryo-

phyllum will be published in the Bear future.
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that in animals substances circulating in

the blood influence growth independently

of the central nervous system. In Bryo-

phylliim I have recently made some experi-

ments which seem to agree with this hu-

moral theory of the control of growth.

It can be shown in Bryophyllum that if a

part a inhibits the growth in a part h, the

presence of h favors growth in a.

We will illustrate this by two experi-

ments. When we suspend in the moist air

of a closed vessel a stem of Bryophyllum,

whose tip, roots and leaves have been re-

moved, only the buds in the uppermost

node will grow into shoots. The growth of

the apical shoots inhibits the growth of the

lower buds. But if we isolate a node near

the apex and suspend it in the same moist

chamber, as a rule no regeneration will

occur in this node; only if we leave the

lower parts of the stem connected with the

apical node can the latter regenerate in

moist air. Hence the lower part &, in

which regeneration is suppressed by the

topmost part a, is necessary or helpful for

the regeneration of the top a.

The same effect can be produced if, in-

stead of leaving the node near the apex in

connection with the lower pieces of the

stem, we leave it in connection with one leaf

or part of one leaf. In this case also

growth of the bud will occur in the moist

air. As we have already stated, the leaf is

inhibited from forming new shoots in its

notches through the connection with the

stem. Hence the stem which inhibits the

growth of shoots in the leaves is helped by

the leaf in its own regeneration.

This seems to agree at first sight with

the idea first suggested by Sachs that the

specific shoot-forming substances do not

exist in sufficient quantity in the topmost

part of the stem and that they must be

supplied to this piece either by a leaf or by
a larger piece of stem. And on the same

principle might be explained the inhibition

of the top piece upon the regeneration of

the lower nodes. To this assumption the

simple objection is possible that a long

stem contains material enough to form a

dozen shoots or more, as can be shown if the

stem is cut into shorter pieces. Each of the

lower nodes will in this case form two new
shoots. Yet the formation of two shoots

at the apical node will prevent the forma-

tion of shoots at the lower nodes, although

there is enough material to form shoots in

every node.

It can be shown that the upper nodes

if isolated will promptly form shoots if put

into a thin layer of water. Hence the

presence of a leaf or of the greater part

of a stem enables the upper node to form

shoots in moist air either by supplying it

with the necessary amount of water or by
establishing a flow of material. Where we
have a closed circulatory system as in ani-

mals we know that the heart action can only

maintain a circulation if the blood vessels

are filled with blood. The writer is not

sufficiently familiar with the circulation

in plants, but botanists do not assume the

existence of a closed circulatory system.

But, however this may be, the presence of

a sufficient quantity of water seems to be

the prerequisite for a constant flow of sub-

stances in the conducting vessels. If we
assume that the anatomy of the conducting

vessels determines a flow of substances to

the apex and second that the buds in that

region hold all or practically all the forma-

tive or specific material which induces

growth, the inhibition of growth in the

lower buds becomes clear.

Hence we are inclined to explain both the

inhibiting effect of an organ a upon the re-

generation in h as well as the accelerating

effect of & upon a, from the following three

factors: first, the peculiarities of the anat-

omy of the conducting vessels in the plant

;
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second, the necessity of a flow for the trans-

port of substances inducing growth; and

third, the retention of these substances

(even beyond need) by or near the organs

which are first induced to grow or regen-

erate.

Such a view is supported by the older

experiments of the writer on Tubularia.

Tubularia is a hydroid consisting of a hol-

low stem attached with stolons to a solid

substrate, usually piles or rocks, and bear-

ing at its free end a polyp. Only the re-

gion behind the hydrant and the tips of

the stolons show growth, the cells in the

stem do not grow any more. We can, how-

ever, induce the cells in any cross section

of the stem to grow into a polyp if we cut

off the rest of the stem above or beneath it.

How does this operation induce growth?

The first idea might be that this is due to

the wound; the wound, however, can only

be the indirect cause, since we perceive such

an outgrowth of polyps also from the tips

of the uninjured stolons.

I observed that when we cut a piece ab

from the stem and if we suspend it in sea

water, both ends a and h form polyps, but

that the oral end forms its polyps consider-

ably more quiclcly than the aboral end ; and

the difference in time may be from one or

two weeks to one or two days, according

to the temperature and the species used for

the experiment. "We may, however, induce

the aboral end to form its polyps just as

quickly as it would form at the oral end if

we prevent the formation of the oral polyp

by cutting off the oxygen supply at this

end. Hence the suppression of the forma-

tion of the oral polyp accelerates the forma-

tion of the aboral polyp; and, conversely,

the formation of the oral polyp retards the

formation of the aboral polyp. This might

at first appear to be explainable on the as-

sumption that only a limited amount of

material for polyp formation was present

in the stem, but this assumption is rendered

untenable by the fact that if we cut the

stem into a number of pieces each piece will

form two polyps, the oral one always more

quickly than the aboral one. This shows

that the stem has material enough not for

two, but, if necessary, for a dozen polyps or

more. "We understand the facts, however,

on the assumption that the material neces-

sary to induce the cells at the front edge

to grow into a polyp collects first at this

end and is held here ; and that only later it

can also gather at the opposite end. This

is almost the same assumption as that made

to explain the phenomena in Bryophyllum.

But in the case of Tubularia the visible

phenomena directly support our assump-

tion. I noticed that the formation of a

polyp is always preceded by a dense collec-

tion of certain pigmented cells from the

entoderm which are carried like the blood

corpuscles of higher animals in the fluid

which circulates through the stem. These

red or yellowish cells always collect first at

the oral end of a piece cut out from a stem

of a Tubularia, but if we withdraw the

oxygen from this end they collect at once

at the aboral end. I mentioned that the

tips of stolons may grow out into polyps

without a wound. Whenever this happens

the formation of a polyp is preceded by a

gathering of the red cells in this tip. The

question then arises : "Why do these red cells

gather first at the oral end of a cut piece of

the stem ? I am not in a position to give a

definite answer to this question. I suspect

that phenomena of agglutination may play

a role in this case. All I wanted to indicate

was the connection which exists between the

transport of special material and the locali-

zation and inducement to growth.®

9 These older observations of the writer may
possibly assume a greater significance in view of

the work of Jas. B. Murphy concerning the role of

lymphocytes in the prevention of the growth of
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I am inclined to see another confirmation

of this interpretation in a well-known ob-

servation of Morgan on the regeneration of

Planarians. He found that if a piece be

cut from the body at right angles to the

longitudinal axis the head will form along

the whole cut edge of the piece, while if a

piece be cut out obliquely a tiny head will

form in the foremost corner of the cut edge.

As Bardeen suggested, this would find its

explanation on the assumption that the head

formation is induced by the collection of

certain material which will collect along the

whole front when the piece is cut out of the

body at right angles, while it is bound to

collect in the foremost angle when the piece

is cut out obliquely.

"When we summarize all the facts we may
state that it may be inherent in each cell

to grow and divide eternally under suitable

conditions; and that we can understand

this condition on the simple assumption of

the existence of synthetic ferments or syn-

thetic mechanisms in each cell which are

formed from the food taken up by the cells.

In reality, however, things do not happen

in this way in multicellular organisms, and

not even in their egg cells. The unfertil-

ized egg can in most cases not grow even

under the most favorable conditions and is

doomed to die in spite of its potential im-

mortality, unless it is fertilized or treated

with the methods of artificical partheno-

genesis. The condition of rest or growth

depends in this case apparently upon the

condition of the cortical layer of the egg

and the alteration in the rate of oxidations

connected with this condition.

In the body, cells may be at rest or grow-

ing, and we do not know whether the condi-

tions which determine rest are identical with

foreign cells in a body, to whieh reference was

made in an earlier part of this paper.

those determining rest in the egg. "We

know, however, that specific substances cir-

culating in the blood can induce certain

resting cells in the body to grow and that

these substances differ apparently for dif-

ferent types of cells. It may be that in the

body substances antagonistic to these may
enforce the inactivity of the cells.

And finally we come to the conclusion

that the circulation in animals or the flow

of substances in plants is an important

factor in the phenomena of cell rest and cell

growth, inasmuch as circulation or flow

determine or influence the distribution of

formed cells or non-formed elements which

induce or influence growth. The phenom-

ena of regeneration seem to find to a large

extent their explanation in the fact that a

wound or mutilation leads to a gathering of

formed or non-formed elements in spots

where without the mutilation they would

or could not have collected.

Jacqxies Loeb

The Kockefeller Institute foe

Medical Eeseaech,

New York

ALASKA 8VEVEYS AND INVESTIGATIONS

The United States Geological Survey is

dispatching 12 parties to Alaska to continue

the systematic surveys and investigations that

have been in progress for the last eighteen

years. Of these parties three will be sent to

southeastern Alaska, one into upper Chitina

region, one to Port Valdez; two will work in

the Tumagain Arm-Knik region; one will

make investigations in the Tukon-Tanana re-

gion, and two in the Ruby-Kuskokwim region,

and another will traverse the little-known area

lying between the Ruby district and the Tan-

ana River. One party will be engaged in gen-

eral investigations in different parts of the

Territory. These parties will sail from

Seattle during May, so as to take full advan-

tage of the field season. All the men needed

for the work have been engaged, and the pur-
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chase of horses, supplies and equipment is well

under way.

One of the most important of the undertak-

ings is the extension of the surveys in the

Euby district, on the Yukon, and in the ad-

jacent regions. C. E. Griffin and G. L. Har-

rington will undertake the surveys in the Ruby
district proper, which is now an important

gold-placer camp. R. H. Sargent and J. B.

Mertie will carry surveys southward to Ta-

kotna, on Kuskokwim River. H. M. Eakin
will explore the region lying between the

mouth of Cosna River, a tributary of the

Tanana, and the Ruby district. The only

other work in the Yukon basin is that of

Eliot Blackwelder, who will make a geologic

examination of the White Mountains, south-

west of Circle.

The region lying between Knik and Turna-

gain Axm, tributary to the proposed govern-

ment railroad, has been only partly mapped,

and here both geologic and topographic sur-

veys will be undertaken. The preparation of

the topographic base map will be undertaken

by one party under the leadership of J. W.
Bagley, and the geology and mineral re-

sources will be studied by another party

under S. R. Capps.

B. L. Johnson will complete his detailed

study of the geology and mineral resources of

the Port Valdez district and will also investi-

gate the mineral resources of other parts of

the Prince William Sound region.

Much of the Copper River region has been

surveyed in previous years. There still re-

mains, however, the upper Chitina basin,

where no geologic work has been done. This

work will be undertaken by F. H. Moffit, as-

sisted by R. M. Overbeek.

The detailed topographic mapping adjacent

to Juneau, in southeastern Alaska, begun last

year, will be continued by D. C. Witherspoon.

The base map of this important gold lode dis-

trict is essential to an exhaustive study of the

district which will be undertaken next year.

The mineral resources of the Ketchikan dis-

trict have been under investigation at different

times in the last fifteen years, and the results

embodied in reports. Detailed surveys of the

two most important copper-bearing areas of

the Ketchikan district have been made. Much,

of the district has been geologically mapped,

but the work is still far from being complete,

and the investigation of the geology and min-

eral resources in this field is to be extended by
Theodore Ohapin.

The marked industrial advancement in

southeastern Alaska has created a great de-

mand for information about the available

water-powers, which George H. Canfield has

been detailed to investigate. He will also

carry on stream gaging in cooperation with

the Forest Service.

The hot springs of Alaska are of impor-

tance, as many are used as local sanitariums.

As no information about them is available,

they are to be investigated this summer by G.

A. Waring, who will visit the hot springs of

Ketchikan and Sitka, in southeastern Alaska;

one near Circle and the Baker and Chena hot

springs, in the Tanana Valley; and one in

Seward Peninsula, about 60 miles north of

Nome.

Alfred H. Brooks, geologist in charge of the

survey's Alaska investigations, will be en-

gaged in office work until about the end of

June. He will then leave for Alaska, and his

work will probably include investigations in

the Iditarod, Fairbanks and Valdez districts.

AT THE OHIO STATE VNIVEBSITY

T!he following letters have been exchanged

between the president of the Ohio State Uni-

versity and the dean of the College of Agricul-

ture:

Ohio State Univeksitt,

Columbus

My dear Professor Price: Since your remark

this morning that you would not remain as pro-

fessor of rural economics I feel impelled to write

you and make an urgent appeal for you to recon-

sider that decision. My judgment is that you

have a quarter of a century of service ahead of

you here in a field not well occupied anywhere in

the country. You have the esteem and good will

as well as the confidence of your colleagues. I

can not but feel that you would be sacrificing a

highly useful career if you should leave the uni-
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versity. It would give me personal satisfaction

and pleasure to nominate you at tie maximum
salary. It would be a great disappointment to me
and I think also to your friends if you should per-

sist in your determination to leave the service in.

the university.

Think this matter over deliberately and let me
have assurance of your wUlingnesa to remain.

"Very cordially,

"W. O. Thompson
April 21, 1915

April 27, 1915

Pkesident W. O. Thompson,

Campus.

My dear President Thom/pson: Tour letter of

April 21 came to hand and I have delayed answer-

ing it until I had time to consult with some men,

both on the campus and off of it, who have the

welfare of the university at heart, and men in

whom I know you have confidence.

I have thought the matter over carefully and

what I have to say is said deliberately and without

feeling. In answering your urgent appeal to re-

main in the university I can not refrain from re-

viewing some of the things that have happened in

the college of agriculture during the twelve years

that I have been dean.

I came here twelve years ago to fiU the position

of dean. I had only been out of college six years,

most of my associates and colleagues had been my
teachers. The college was small, the enrollment

was only 243, about one seventh of the total en-

rollment of the university. The esteem in which

the college was held in university circles was not

high. Townshend Hall and the old horticultural

building represented the material equipment of

the college. No winter courses were given, no ex-

tension work was done, no farmers' week was

held, no three-year courses existed and combina-

tion courses with other colleges were unthought of.

This year the enrollment in the college is 1,478,

nearly one third of the total enrollment of the uni-

versity. The college of agriculture of Ohio State

University is surpassed in enrollment, as reported

in a recent number of Science, only by Cornell

and the University of Wisconsin. The standards

of the college of agriculture have been raised, five

buildings have been built, 250 acres of land have

been added to the university farm. Most cordial

relations exist with all the agricultural organiza-

tions of the state, and the work is held in high

esteem by the farmers.

All of this progress and development has not

been due to the work of any one man, but rather

to the faithful, conscientious work of every one

connected with the college, but I insist that in

this growth and development I have done my share.

To be summarily demoted without assigning any

cause and without explanation, as was done by
the recent action of the board of trustees, I resent.

I believe that I, my associates and colleagues, and

the people of the state are entitled to know why
such action was taken.

It is not that I am enamored with administra-

tive work, but one thing for which I have always

prided myself has been frank, open dealing with

every one and I do not feel that I have been ac-

corded such treatment by you and the board of

trustees. However, I could overlook all of that

and take up the work of a department if I thought

conditions justified it. But I believe that condi-

tions in the university are fundamentally wrong in

that the encroachment of the business administra-

tion upon the academic has brought about a con-

dition that is rapidly growing intolerable to mem-

bers of the faculty. Such action as the board has

recently taken in reference to me will intimidate

your faculty, but it wiU not give it a sense of

permanency that is conducive to constructive, effi-

cient work, neither does it develop the spirit of

loyalty.

I appreciate the cordial request that you have

made of me to remain in the faculty. But under

conditions as they now exist I do not believe it

would be wise and very respectfully decline.

It is not without regret and heartaches that I

lay down the work of the college in which I have

invested my very self for the past twelve years.

In retiring I do so without apologies for what has

been accomplished during my administration, and

I sincerely hope that my successor may have more

loyal support from the president and the board of

trustees than I have had.

I am. Very truly yours.

Homer C. Peice,

Dean

P. S.—As a matter of information I am refer-

ring copies of this correspondence to members of

the board of trustees and to the president of the

alumni association and am giving it to the press.

TEE WASEINGTON VNIVESSITY MEDICAL
SCHOOL

On the 29tli and SOtli of April the new
buildings of the Washington University Med-
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ical School in St. Louis were dedicated. On
the morning of the 29th exercises were held

in the Assembly Hall of the school at which

the keys of the buildings were formally pre-

sented to the acting chancellor of the univer-

sity by the architect. The visiting delegates

were then presented to the chancellor and

president of the corporation. The delegates

were as follows

:

Harvard University: President Abbott Lawrence

Lowell.

Yale University: Dean George Blumer.

University of Pennsylvania : Dean William Pepper.

Brown University: Mr. Augustus Levi Abbott.

University of Pittsburgh: Dean Thomas Shaw

Arbuthnot.

St. Louis University: Dean Hanau Wolf Loeb.

Medical Corps of the United States Army: Cap-

tain Thomas Dupuy Woodson.

Western Reserve University: Dean Carl August

Hamann.

Lafayette College: President John Henry Mac-

Cracken.

Tulane University of Louisiana: Professor Ru-

dolph Matas.

St. Louis Medical Society: Dr. Robert Emmet
Kane.

Knox College: President MacClelland.

University of Michigan: Professor Frederick

George Novy.

University of Missouri: Acting-Dean Guy Lincoln

Noyes.

University of Bellevue Hospital Medical College:

Vice-Dean Samuel Albertus Brown.

New York Academy of Medicine: Dr. Edward

DLx Pisher.

Missouri State Medical Association: Dr. Frank

Joseph Lutz.

The University of Edinburgh: Professor Lindsay

Stephan Milne, University of Kansas.

Central Wesleyan College: President Otto Edward

Kriege, Professor Albert William Ebeling.

Detroit College of Medicine and Surgery: Dean

B. R. Shurley, Professor Charles Godwin Jen-

nings.

Purdue University: Professor Oliver Perkins

Terry.

University of Minnesota: Professor James Ed-

ward Moore.

Drury College: President James Gilmer Mc-

Murtry.

University of Cincinnati: Professor John Ernest

Greiwe, Dr. Christian Holmes.

Johns Hopkins University: Professor Theodore

Missouri Valley College: Mr. Alphonzo Chase

Stewart.

Missouri Botanical Garden: Professor George

Thomas Moore.

Leland Stanford Junior University: Dr. Harold

Phillip Kuhn.

Dennison University: Dr. E. B. Packer.

University of Kansas: Professor John Sundwall.

Rockefeller Institute for Medical Research: Dr.

Simon Flexner.

Memorial Institute for Infectious Diseases and
Rush Medical College: Dr. James Bryan Her-

rick.

American College of Surgeons: Dr. Major Gabriel

Seelig.

University of Illinois: Dr. Dean D. K. A. Steele,

Professor A. C. Eycleshymer.

An address was then made by Dean Opie, of

the Medical School, who outlined the early

history and reorganization of the school and

the ideals which it represents. He was fol-

lowed by Dr. William H. Welch, of Johns

Hopkins, who spoke of the development of

clinical teaching in American miedical educa-

tion and of the success which had attended

the introduction of full-time clinical teaching

at Johns Hopkins, and which is under con-

sideration at Washington University.

After-luncheon addresses were made on the

lawn of the medical school by President Lowell,

of Harvard, and President Vincent, of the

University of Minnesota. Dr. Lowell spoke

on the importance of preventive medicine as a

public service, and of the necessity of a broad

general education as a basis for the training

of the physician. Dr. Vincent spoke of the

position graduate studies should hold in med-

ical education. Dr. Henry S. Pritchett, presi-

dent of the Carnegie Foundation for the Ad-

vancement of Teaching, the third essayist of

the afternoon, was unable to be present and

his paper was read by Professor Lowes, of the

college faculty. His paper was on " Medical

Education in Missouri." After the addresses

the guests of the university were entertained

at a garden party.
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In. the evening a banquet was held at the

St. Louis Club at which Mr. Eobert S. Brook-

ings, president of the corporation of Washing-

ton University presided. Responses to toasts

were made by President Hill, of the University

of Missouri, former Governor David R. Fran-

cis, Dr. Abraham Jaeobi and Dr. W. H.

Howell.

Friday the 30th was knovsra as Alumni Day
and in the morning talks were given by Dr.

W. T. Porter in behalf of the alumni of the

St. Louis Medical College, and Dr. Eobert

Terry in behalf of the alumni of the Missouri

Medical College. These two institutions were

united to form the Washington University

School in 1899. Dr. Fred T. Murphy then

spoke to the alumni in behalf of the medical

school faculty.

In the afternoon Dr. Geo. Dock spoke on

the relation of the academic hospital to the

community. He was followed by Surgeon

General W. C. Gorgas who spoke on the eradi-

cation of yellow fever and malaria in Havana
and in the Canal Zone, and the possibilities

that preventive medicine holds for the future.

In the evening academic exercises were held

in the university chapel on the university

campus followed by a reception in the build-

ing of the school of fine arts. The following

honorary degrees were given at the exercises:

Doctor of Science: Dr. W. T. Porter; Dr. 0. E.

Folin, and Dr. Theodore Janeway.

Doctor of Laws: Professor B. H. Chittenden, Dr.

W. C. Gorgas, President H. E. HUl, President

A. L. Lowell, President George E. Vincent, Dr.

F. P. Mall, Dr. Abraham Jaeobi, Dr. Simon

Plexner, Dr. W. H. Welch, Dr. 8. J. Meltzer,

Professor W. H. Howell, Dr. Eudolph Matas.

Doctor of Laws {in absentia) : Professor Nathaniel

Wille, University of Chiistiania.

Opportunity was provided in the program

for the inspection of the laboratories of the

medical school and the affiliated Barnes and

St. Louis Children's Hospitals. The labora-

tories were opened in Septeraber and consist of

two four-story and basement buildings 209 X
56 feet. In the north building are located the

administrative offices, library, assembly hall,

laboratories of preventive medicine and sur-

gery and the department of anatomy. The

south building is occupied by biological chem-
istry, physiology and pharmacology. A third

building five stories in height and 232 X 60

feet which completes the group is on the hos-

pital lot directly across the street from the

other laboratory buildings. The basement and
first floors are occupied by the out-patient dis-

pensaries of the hospitals. On the second floor

is located the clinical laboratory of the de-

partment of medicine, while the department

of pathology occupies the third and fourth

floors. Animal quarters and runways are pro-

vided on the roofs of all the buildings. The
three laboratory buildings were erected at a

cost of $1,200,000 which brings the outlay for

new buildings for the medical school, includ-

ing the hospitals, to over $3,000,000.

One of the interesting features of dedica-

tion week was the presentation to the Wash-
ington University Medical School of a number
of manuscripts and papers of William Beau-
mont by his granddaughter Miss Irwin. In-

cluded among these are the original manu-
scripts and notes of Beaumont's experiments

upon Alexis St. Martin and the agreement
entered into by St. Martin to accompany Beau-
mont, for a period of two years for the purpose

of experimentation. Dr. F. J. Lutz spoke of

Beaumont as a practitioner and Dr. Joseph.

Erlanger on Beaumont as an investigator. A
room has been set aside in the library of the

medical school to house the manuscripts,

known as the Beaumont room.

On April 28 Dr. Simon Flexner delivered a

popular lecture before the Washington Uni-

versity Association on "The Control of In-

fective Diseases."

In connection with dedication week of the

medical school of Washington University a

series of four lectures on " Protein Metabol-

ism " was delivered by Dr. Otto K. Folin.

The subjects were as follows

:

"The Utilization of Food Protein."

" Tissue Metabolism with Special Reference

to Creatinin."

" Protein Metabolism with Special Reference

to Uric Acid."

" The Occurrence and Significance of Phen-

ols and Phenol Derivatives in the Urine."



720 SCIENCE [N. S. Vol. XLI. No. 1063

SCIENTIFIC NOTES AND NEWS
For the meeting of the British Association

to be held at Manchester from September 7 to

September 11 next, under the presidency of

Professor Arthur Schuster, Sec. E. S., the fol-

lowing sectional presidents have been ap-

pointed: Section A (mathematics and physics),

Sir F. D. Dyson; B (chemistry). Professor H.

B. Baker; C (geology), Professor Grenville

Cole; D (zoology). Professor E. A. Minchin;

E (geography), Capt. H. G. Lyons; F (eco-

nomics). Dr. W. E. Scott; G (engineering).

Dr. H. S. Hele-Shaw; H (anthropology), Dr.

C. G. Seligman; I (physiology). Professor

W. M. Bayliss; K (botany), Professor W. H.

Lang; L (education), Mrs. Henry Sidgwick;

M (agriculture), Mr. E. H. Eew. Evening

discourses will be delivered by Mr. H. W. T.

Wager on the " Behavior of Plants in Eesponse

to Light," and by Dr. E. A. Sampson, astron-

omer royal for Scotland.

A BUST of Sir Archibald Geikie will be placed

in the Museum of Practical Geology, London,

where there are already busts of all previous

occupants of the post of director-general of the

British Geological Survey and of the museum,
as well as of several other distinguished geolo-

gists. Sir Archibald Geikie was connected

with the survey for nearly forty-six years, dur-

ing nineteen of which he was director-general.

A committee representative of the universities

and the principal scientific institutions and

societies of the United Kingdom has been

formed to carry out the proposal. Contribu-

tions for the fund should be made to the

honorary treasurer, Mr. J. A. Howe, curator of

the Museum of Practical Geology, Jermyn

Street, London, S.W.

Dr. Henry S. Munroe, professor of mining

in Columbia University and senior professor

in the university, will retire from active serv-

ice at the close of the present academic year.

Professor Munroe began teaching at Columbia

in 1877 and became professor in mining in

1891.

On April 30 Professor James Monroe Bart-

lett had completed thirty years of continuous

service as chemist of the Maine Agricultural

Experiment Station. This period includes the

entire history of the station itself. In recog-

nition of this unusual length of service in the

same institution a reception in Professor

Bartlett's honor was held in the station build-

ing on the evening mentioned, and he was pre-

sented with a commemorative volume. This

volume was composed of a series of congratu-

latory letters from nearly all of the 109 differ-

ent persons, now living, who have, at one time

or another, been associated with Mr. Bartlett

in connection with the work of the station.

At the first annual meeting of the District

of Columbia Chapter of the Society of the

Sigma Xi the following officers were elected:

Marcus Benjamin (Columbia), president;

Isaac King Phelps (Tale), vice-president;

Marcus Ward Lyon, Jr. (Brown), secretary;

Daniel Eoberts Harper, 3d (Pennsylvania),

treasurer; Frederick Leslie Eansome (Cali-

fornia) and Cornelius Lott Shear (Nebraska),

councillors.

At the annual convocation of the Univer-

sity of Alberta, in Edmonton, on April 28, the

honorary degree of D.Sc. was conferred on

Mr. W. F. Ferrier, mining engineer and geol-

ogist of Toronto. Mr. Ferrier was for nine

years an oificer of the Geological Survey of

Canada. He has made extensive donations to

the museum collections at the University of

Alberta and has assisted in building up the

Geological Museum equipment.

The Adams prize of the value of about

$1,200 for 1913-14, has been awarded by the

University of Cambridge to Mr. G. I. Tay-

lor, Smith's Prizeman in 1910. The subject

selected was " The Phenomena of the Dis-

turbed Motion of Fluids, including the Ee-

sistances encountered by bodies moving

through them."

According to a Paris cablegram the French

Institute has announced that the Osiris

prize, which this year amounts to $36,-

600 because no award was made in 1912,

has been awarded chiefly for discoveries in

medicine. Drs. Chantemesse and Vidal, dis-

coverers of anti-typhoid vaccines, will divide

$10,000, while an equal amount will go to Dr.

Vincent, whose researches resulted in the find-
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ing of ether vaccine. Various ambulances re-

ceive $12,000, and the remainder is placed in

reserve.

The Paris Geographical Society has awarded

a gold medal to Dr. J. Scott Keltie for his

services to geographical science.

Mr. Edward W. Parker, of the United

States Geological Survey, for many years the

government coal statistician of the division of

mineral resources, leaves the government serv-

ice to accept a responsible position with the

anthracite mining companies. Mr. H. D.

McCaskey has been appointed chief of the di-

vision of mineral resources of the survey to

succeed Mr. Parker. Mr. McCaskey brings to

this position experience, not only as a geolo-

gist of the survey since 1907 and section chief

since 1912, but also as a mining engineer in

the Philippine Mining Bureau from 1900 to

1903, and as chief of that bureau from 1903

to 1906.

Dr. John G. Bowman has been appointed

director of the American College of Surgeons,

founded in 1913, an organization of the

surgeons of the United States and Canada.

Its purpose is the advancement of the art and
science of surgery. The executive offices are

at 30 North Michigan Avenue, Chicago.

Dr. H. T. Summersgill, superintendent of

the University of California Hospital, has

succeeded the late Dr. W. O. Mann, of Boston,

as president of the American Hospital Asso-

ciation.

Secretary of Agriculture Houston has be-

gun an extensive tour of the national forests

to find out for himself to what extent their

timber, forage, water power, recreational and
agricultural resources are being developeid

for the public under present methods and to

make a study of the administrative problems

of the forest service. During May he is visit-

ing the forests in several of the western states.

Professor Koeplin Eavn, an authority on
the composition of soils, has arrived here

from Copenhagen. He comes at the invita-

tion of the department of agriculture and will

lecture in a number of American universities

on Danish farming methods.

Dr. J. 'N. Eose, research associate of the

Carnegie Institution, accompanied by Mr. Paul
G. KusseU, of the United States National Mu-
seum, left on May 8 on the steamship Tenny-
son, of the Lamport and Holt Line, for South
America. They expect to spend the season in

Brazil and Argentina, going under the aus-

pices of the Carnegie Institution of Washing-

ton and the New York Botanical Garden for

the purpose of studying the cactus deserts of

those countries. They plan to send large col-

lections of living cacti to the New Tork Bo-

tanical Garden.

Three Philadelphia surgeons are soon to

leave that city for service in military hos-

pitals of France and England. They axe Dr.

J. William White, surgeon and trustee of the

University of Pennsylvania; Dr. E. Tait Mc-
Kenzie, head of the university department of

physical education, and Dr. James P. Hutch-

inson, surgeon at the Pennsylvania and Bryn
Mawr hospitals. Under Dr. White's charge a

corps of physicians and nurses will sail next

month for France, where they are to form a

unit in the American ambulance hospital at

Paris. The operating head of the surgical de-

partment of the university corps is to be Dr.

Hutchinson.

The University of Pennsylvania Museum
has received a report from Dr. Clarence

Fisher, leader of the Eckley B. Ooxe, Jr., ex-

pedition to Egypt under the auspices of the

museum, giving an account of the work ac-

complished up to the early days of March.

Pending the arrangements for a large site for

operations. Dr. Fisher was permitted to do

excavating at the base of the Second Pyra-

mid of Giza (Gizeh), and has had some excel-

lent results.

The following men have accepted invita-

tions to carry out investigations in Nela Ee-

search Laboratory, National Lamp Works of

the General Electric Company, during the

coming summer: Dr. W. E. Burge, acting

head of the department of physiology, Univer-

sity of Illinois; Dr. A. H. Pfund, associate

professor of physics, Johns Hopkins Univer-

sity and Dr. S. O. Mast, associate professor of
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zoology, Jolins Hopkins University. Mr. B.

E. Shackelford, fellow in physics in the Uni-

versity of Chicago, has been appointed Charles

F. Brush fellow for the summer of 1915.

The annual joint meeting of the Phi Beta

Kappa and Sigma Xi honorary societies of the

University of Pennsylvania was held in Hous-

ton Hall on the evening of May 3. Dr. John

A. Brashear made the address on the subject

of " Great Telescopes of the World and Dis-

coveries made by their Use." An informal

reception followed the address. The societies

alternate in choosing a speaker, and this year

the choice fell to Sigma Xi.

Dr. Ulric Dahlgren, professor of biology

in Princeton University, lectured on May 12 on
" The Production of Light by Animals " at

the closing exercises of the lecture season of

the Wagner Free Institute of Science, Phila-

delphia.

The monument to be erected to Cesare Lom-

broso at Verona, the work of the sculptor

BistoM, was to have been unveiled at the

International Pellagra Congress scheduled for

next October. As the congress has been post-

poned until 1916, the committee in charge of

the monument has postponed the dedication.

Dr. Jay W. Seaver, for twenty-five years

director of the Tale gjrmnasium and professor

of hygiene in the university, died suddenly

from heart disease at Berkeley, Cal., on May 5,

at the age of sixty years.

William Harlow Reed, curator of the mu-

seum and instructor of geology in the Univer-

sity of Wyoming, noted for his collections of

vertebrate fossils, died at the age of sixty-seven

years on April 24.

Me. Daniel W. Edgecomb, inventor, astron-

omer and manufacturer of telescopes, has died

at his home at Fairfield, Conn., at the age of

seventy-five years.

Mr. Eichard Lydekker, F.E.S., known for

his work and writings on natural science,

died on April 16 at the age of sixty-five years.

Sir William Eichard Gowers, F.E.S., emi-

nent as a specialist on diseases of the nervous

system, died on May 4, aged seventy years.

Sir Thomas Smith Clouston, a well-known
psychiatrist, died at Edinburgh, on April 19,

at seventy-five years of age.

Dr. M. Bernhardt, professor of neurology

at Berlin, has died at the age of seventy years.

The death is announced in Nature of Mr.
J. B. A. Lege, who made the first tide-predict-

ing machine for Lord Kelvin. He was the

constructor of signaling lamps and other appa-

ratus invented by Admiral Sir Percy Scott and

used in the navy. Among Mr. Lege's inven-

tions are horological mechanisms, torpedoes

and direct-acting petrol engines.

The next examination for the medical corps

of the navy will be held in Washington, Bos-

ton, New York, Philadelphia, Norfolk, Va.,

Charleston, S. C, Great Lakes (Chicago), 111.,

Mare Island, Cal., and Puget Sound, Wash.,

on or about July 6. Candidates for appoint-

ment must be citizens of the United States,

between 21 and 30 years of age, and graduates

of reputable schools of medicine.

The U. S. Civil Service Commission an-

nounces an examination for metallographist,

for men only, to fill a vacancy in this position

for service in the Engineer Experiment Sta-

tion, Naval Academy, Annapolis, Md., at a

salary of $2,500 a year.

The department of geology of New York

University has planned a travel tour for the

coming summer which will extend through the

western part of the United States and a portion

of Alaska. The trip is the outcome of a plan

which was formulated by the department of

geology two years ago. In the summer session

of last year, a course of lectures preparatory

to the work that will be taken up this year

was given, in order that students might obtain

the greatest benefit from the trip. The educa-

tional conduct of the tour will be under the

direction of Dr. Eaymond B. Earle, assistant

professor of geology in Hunter College. The

director of the department of geology in New
York University, Dr. J. Edmund Woodman,

will exercise general supervision. The tour

will extend from July 2 to August 28 and in-

cludes a ten-day visit in Yellowstone Park, a

trip to Glacier National Park, an excursion to
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Alaska, with an opportunity on the return trip

to visit San Francisco, Los Angeles, San

Diego, Grand Canyon and the Petrified For-

ests. Two or three other shorter trips have

been provided, one taking in Yellowstone Park

and the Glacier National Park, and the other

ending with the Yellowstone Park. In the

case of students specializing in geology, credit

will be given for the trip, under certain con-

ditions, in the various schools of the uni-

versity.

In connection with the geographical work

of the Columbia University summer session.

Professor D. W. Johnson will conduct a physi-

ographic excursion in the western United

States, next summer. The party will visit the

Devil's Tower, Yellowstone National Park,

Glacier National Park, Crater Lake, the

Yosemite Valley, Eoyal Gorge of the Arkan-

sas, and the Colorado Springs and Pike's Peak

region. It is probable that the new Lassen

Peak volcano and the neighboring recent

cinder cone will be visited, as well as the Lake

Bonneville shorelines and recent fault scarps

near Bingham and Provo. While in San

Francisco, the party will participate in the ex-

cursions of the Geological Society of America

to the San Andreas earthquake rift near Point

Eeyes Station, and the uplift marine terraces

at Santa Cruz. Two field courses will be

given: a general course on the elements of

physical geography and an advanced course

on the physiography of the western United

States. The courses are open to students and

teachers of geology and geography. It is ex-

pected that the party will leave New York

about the first of July, and be gone two

months.

According to the American Museum Jour-

nal Mr. James P. Chapin, of the museum's

Congo Expedition, after six years' absence in

Africa, has ^arrived in New York. He brings

details of the success of the expedition, not

only in the work of a scientific survey but also

in having lived without mishap for the ex-

tended period of six years amidst the dangers

of the equatorial forest and among the negro

races of Central Africa—a success due in part

to the cordial cooperation of the Belgian gov-

ernment. Mr. Chapin brings with him about

one fourth of the expedition's collections. The

balance remains in the hands of Mr. Lang,

leader of the expedition, who also will come

out of the Congo immediately after the fin_al

work of packing and shipment is completed.

The entire collection numbers some 16,000

specimens of vertebrates alone, 6,000 of which

are birds and 5,000 mammals. The specimens

are accompanied by some 4,000 pages of de-

scriptive matter and 6,000 photographs. It in-

cludes full material and careful studies for

miiseum groups of the okapi, the giant eland

and white rhinoceros, besides many specimens

of lions, elephants, giraffes, buffaloes, bongos,

situtungas, yellow-backed duikers, black forest

pigs, giant manis and chimpanzees. The ethno-

logical section of the collection is rich in speci-

mens of native art of the Congo, including sev-

eral hundred objects of carved ivory, a revela-

tion as to the capacities of the Congo

uneducated negro. There are also seventy

plaster casts of native faces from the Logo,

Azande, Avungura, Mangbetu, Bangba, Anadi,

Abarambo, Mayoho, Mabudu, Medje, Mobali

and Pygmy tribes. Each cast is supplemented

by a series of photographic studies of the in-

dividual.

The 134th meeting of the Science Club,

held March 1, 1915, was addressed by Dr. John

F. Hayford, director of the college of engi-

neering. Northwestern University, on " The

Surveys and the Decision in the Costa Eica-

Panama Boundary Arbitration." An innocu-

ous uncertainty regarding the boundary be-

tween Spanish colonies became a serious dis-

pute when these colonies became independent

of the mother country and of each other, in

1825. The controversy increased in acuteness

as the region in doubt became economically

more important. The question, after 75 years

of contention, was submitted in 1900 to Presi-

dent Loubet, of France, who settled the

boundary on the Pacific slope to the satisfac-

tion of both parties, but from lack of geo-

graphical information the award gave more

territory on the Atlantic side to Colombia than

that country had originally claimed, and de-
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fined tte boundary in terms incapable of in-

terpretation on the ground. After the sepa-

ration of Panama from Colombia, the ques-

tion became more acute and threatened to lead

to war, when the matter was again submitted

to arbitration, before Chief Justice Wbite, of

the United States, with the proviso that an

accurate survey should be made. The com-

mission of engineers, two representing the

parties to the arbitration, two others ap-

pointed by the arbitrator, of whom Dr. Hay-

ford was one, accompanied by twenty-one

trained assistants and a large number of la-

borers and porters made the survey in 1911.

The survey was made under the greatest diffi-

culty on account of the dense tropical jungle;

absence of roads and trails making it neces-

sary to rely on negro and Indian porters for

transportation of supplies; and thickness of

forest interfering with seeing. Nevertheless

an extensive area was accurately covered, and

geographical knowledge secured that is of

permanent interest and value. A peak more

than 12,000 feet high, hitherto unknown, was

discovered, and numerous cartographical

errors, including- the direction of the drainage

of a great area, were rectified. The decision,

rendered in 1914, chooses the Sixaola Kiver,

its tributary the Yorkina, and the southern

watershed of the Sixaola as the boundary, in-

stead of the northern watershed of the Six-

aola as awarded by President Loubet, and

conforms to the status quo, since the customs

have been collected at that river, and the sub-

jects of the two countries have advanced to it

from each side.

VNIVEESITY AND EDUCATIONAL NEWS
Dr. Frank J. Goodnow will be installed as

president of the Johns Hopkins University on

May 20. On the following day the new uni-

versity buildings at Homewood will be dedi-

cated. President "Wilson will make an ad-

dress; the engineering buildings will be dedi-

cated with an address by General G. W.
Goethals, and the academic buildings with an

address by Professor H. C. Adams. It is ex-

pected that there will be a full attendance of

alumni and former students. The committee

having charge of arrangements for the inau-

guration and dedication is composed of Presi-

dent Goodnow (chairman). Dr. Ealph V. D.
Magoffin (secretary), Dr. Joseph S. Ames, Dr.

Murray Peabody Brush, Dr. William B. Clark,

Dr. William H. Howell, Dr. Basil L. Gilder-

sleeve, Dr. John H. Latane, Mr. George L.

Eadcliffe and Dr. C. J. Tilden.

The Eensselaer Polytechnic Institute an-

nounces that Mrs. Russell Sage has given

$100,000 to the school, and Mr. Alfred T.

White, of Brooklyn, a graduate, $50,000. The
money is to be used in the erection of dormi-

tories and a dining hall.

A TRUST fund of $5,000 to be known as the

" Edward Tuckerman Fund," designed to

increase the interest in the study of botany

among the students of Amherst College, has

been bequeathed to the college by the late Mrs.

S. E. S. Tuckerman, wife of the late Professor

Edward Tuckerman. Professor Tuckerman,

who was a well known lichenologist, was a

member of the Amherst faculty from 1858

until his death in 1886, holding a chair in

botany and a lectureship in history.

Brown University has received $Y,000 from

Mrs. Jesse L. Eosenberger, of Chicago, to en-

dow a lectureship for visiting scholars.

Professor H. H. Newman, of the depart-

ment of zoology. University of Chicago, has

been appointed dean in the colleges of science

of that institution. The duties involve a super-

vision of students in the biological sciences,

especially of those preparing for the study of

medicine.

Dr. Stuart Weller, of the University of

Chicago, has been promoted from an associate

professorship to a full professorship in the de-

partment of geology.

Marcus W. Lyon, Jr., formerly assistant

curator, division of mammals, U. S. National

Museum, and for the past six years professor

of bacteriology at Howard University, has

been appointed professor of bacteriology and

pathology in the George Washington Univer-

sity.

At Harvard University Dr. Gregory P.

Baxter has been promoted to be professor of

chemistry, and Dr. John L. Morse to be pro-

fessor of pediatrics.
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DISCUSSION AND COSSESPONDENCE

ISOLATION OP B. RADICICOLA FROM SOIL

To THE Editor of Science : I am indebted to

Dr. F. Lohnis, of the United States Depart-

ment of Agriculture, for two corrections wliicli

I deem it important to make with reference

to the paper by Mr. Fowler and myself in

Science of February 12, 1915, on " The Isola-

tion of Bacillus radicicola from the Soil."

The first error is one merely of oversight,

and concerns the date in which Beijerinck

gave the name Bacillus radicicola to the

legume-root nodule organism. That date

should of course be 1888 and was put down as

1901 merely through carelessness on my part,

and I gladly plead guilty to that.

The second error is that which is partially

due to our tentative claim to priority in the

direct isolation of Bacillus radicicola from the

soil. Dr. Lohnis informs me that claims were

made to the isolation directly from the soil

of the organism in question by both Beijerinck

and by Nobbe, et al. I do not regard the evi-

dence put forward by Beijerinck as conclusive

on that point, but there is no question at all

that the second investigator named, with his

coworkers, has conclusively demonstrated the

presence of Bacillus radicicola in the soil and

has also, by its isolation in pure culture, been

able further to reinoculate plants grown under

otherwise sterile conditions. Our neglect to

take note of this last-named investigation was

due to the manner of indexing pursued in the

important abstract journals as well as other

scientific journals which gave no useful refer-

ence to the work just referred to.

Chas. B. Lipman

a research laboratory for the physical

sciences

Conversation with a number of men inter-

ested in the biological sciences and who have

availed themselves of the opportunity for re-

search work at Woods Hole, Mass., brings out

the idea that one great benefit to be derived

from the work there is the association with

men from all parts of the country. I

think all men of science will agree that the

great stimulus which eomes from the various

meetings of scientific bodies is in the private

discussion, which the men have, one with the

other, on subjects in which they are particu-

larly interested. Think what it would mean
to men in the physical sciences if they could

have a laboratory where for two or three

months each year, at least, they could meet

and carry on some research work and at the

same time enjoy the fellowship of men who
come from widely separated points but who
are interested in their particular field.

I realize that the equipment of a laboratory

for physics involves a large outlay of money
and transportation of apparatus is not easy,

but would the first be impossible? In other

words, the object of this note is to raise the

question as to whether a laboratory for the

physical sciences, similar to that for the bio-

logical sciences at Woods Hole, would be a

feasible and a desirable project. I believe

that many chemists and physicists would be

very glad to spend their summer vacation at

such a laboratory if it were located, as the one

at Woods Hole, where there would be a chance

for an outing as well. As at Woods Hole,

there would be a resident director and

the laboratory would be kept open throughout

the year for those who might have a year's

leave of absence from their work in teaching.

That men of wealth, who would be inter-

ested in building and equipping such a lab-

oratory, might be found does not seem such a

vagary in view of what has been accom-

plished for special laboratories.

S. E. Williams

Physical Laboeatoet,

Obbelin College

SCIENTIFIC BOOKS

The Salton Sea. A study of the geography,

the geology, the floristies and the ecology of

a desert basin. By D. T. MacDougal and

Collaborators. Carnegie Institution of

Washington, Publication 193, 1914. 4to.

Pp. 182, with plates, maps and figures in the

test.

The making of a lake in a desert basin,

whose floor lies below the level of the sea-sur-
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face is a circumstance whicli when within the

frontiers of civilization is too rare not to at-

tract wide attention, much intensified by a

consequent deflection of a trunk line of rail-

way, the loss of an industry of corporation

magnitude and the threatening of areas of

cultivation. But in spite of vast antagonism,

as measured by money and effort, this is

what happened when the waters of the Colo-

rado, first as a tiny stream, but at last as a

torrent, entered the Salton Sink through the

New Eiver during the few years following 1904.

If the lack of foresight which led to this is to

be deprecated, it is of no meager congratula-

tion that, precisely as the opportunity was
afforded, the Desert Laboratory of the Carnegie

Institution of Washington was organized and
disposed toward the study of the progress of

events by scientific methods. This progress is

not completed, nor will be for many years, but

the careful planning and continuity of study

till the present moment, as witnessed by the

volume before us, furnish a sure foundation,

under the permanency of a stable organization

such as the Carnegie Institution, for a future

following of events, so that we may confidently

hope at the end to have a more complete and
accurate account of the complex interplay of

events projected over larger places and times

than has yet been produced by science. The
case illustrates the necessity of the times.

Mutual cooperation of students in diverse fields

is becoming more and more imperative, if a

satisfying solution of any problem is to be

had. For a skilful observation of the Salton

Sink a geographer, two geologists, several

chemists and various kinds of botanists, prob-

ably a working minimum, have been needed.

The work under review may be said to have

been begun by the late Professor William

Phipps Blake, who, as geologist to the official

TJ. S. Eailway Survey which in 1853 had the

task of exploring the southern portion of the

Sierra Nevada, first comprehended the nature

of the Salton basin. An account of the region

written by Professor Blake only two years be-

fore his death, fittingly introduces the reader

to the volume. A strong note of human in-

terest is found in a photograph of Professor

Blake standing on the travertine formation

53 years after the date of his original discovery

of it. There is a historic justice in the fact

that Professor Blake was permitted to see seri-

ous work begun in this desert, for his vast

and intimate experience in the southwestern

deserts had been but for his death of great

value to it.

The dynamic geography of the region is pre-

sented by Mr. Godfrey Sykes, who bases his

conclusions on the records of the early ex-

plorers, tradition and evidence observed ad hoc.

The Salton Sink represents the northern ex-

tremity of the Gulf of California which has

been cut oS by the formation of a huge nat-

ural dam, the ridge of which extends from the

Algodones Sandhills to Cerro Prieto. If this

is true the major beach line identical with that

of the present gulf should be, in view of tidal

action, 20 to 30 feet higher than sea-level, and

in view of prevailing winds, higher on the

northeastern shore than on the opposite, and

this Mr. Sykes finds to obtain. Eocque's map
(1762) indicates that previous to 1762 or

thereabout, the Colorado and Gila jointly

flowed into an extensive lake, and Indian tra-

dition comports with this. Since 1890 water

from the Colorado has at various times found

its way into the sink, so that the flooding of

recent years was an event following the re-

opening of a nearly healed wound. When the

flood was dammed, the waters found their way
chiefly into Hardy's Colorado, and incidentally

the Pattie Basin is receiving a part of the sur-

charge.

A different view is taken by Mr. E. E. Free,

who, in a sketch of the geology and soils, re-

gards the evidence that the basin was nerer

occupied by the sea, any further north at any

rate than Carrizo Creek. The absence of

marine shells, and presence of millions of

fresh-water shells, the occurrence of travertine,

the amount of salt deposited and the condition

at the present time of the major beach aU

speak for a genetic precursor of the present

waters in a fresh water lake, happily called

Blake Sea, which has disappeared in com-

paratively modern times by evaporation. The

formation of the dam which excludes the
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waters of the gulf lias been built up pari passu

with a subsidence of the region, bringing the

lake floor below sea-level. This view, though

championed with moderation, is pretty strongly-

buttressed by evidence. It is, however, evident

that more work may profitably be directed to

the problem.

It may be noted in passing that the recent

flooding of a portion of the alkaline playa soil

has not materially altered its salt content.

If leaching out has occurred, the evaporation

from the newly exposed lake floor has restored

the salts to the soil.

The general position based upon geologic

evidence taken by Mr. Free receives additional

support from the study of the nature and

amount of salinity by Dr. W. H. Eoss, who
finds that the concentrations and solid com-

ponents of the Salton Sea to be such as to

indicate an originally fresh-water body.

The increasing concentration of these vari-

ous solutes is found by Dr. A. E. Vinson not

to have proceeded at equal rates for all. The
potassium-sodium ratio has changed, the for-

mer element having remained relatively con-

stant while the concentrations of calcium and

magnesium have increased at slower rates.

The latter fact is explained by the formation

of travertine, the composition of which is

largely of the salts (carbonate and sulfate) of

those elements.

The following paper on the behavior of

organisms in brine, by Professor G. J. Peirce

is introduced, aside from its intrinsic merit,

evidently by reason of its future relevancy to

expected conditions in the Salton Sea, as eva-

poration proceeds to the production of a maxi-

mum concentration of solutes.

Por a single instance, it will be important to

follow the racial history of the bacteria which

are the agents of cellulose hydrolyses in sub-

mersed plant tissues, as shown in another

paper by Dr. M. A. Brannon to occur as agents

of disintegration in the Salton waters. The
increasing salinity of these waters offers a suc-

cession of barriers beyond which only those

forms which possess suitable capabilities of

physiological adjustment may pass. It is obvi-

ously important to determine these capabilities.

The subjects for Dr. Peirce's study were

found in the salt ponds on San Francisco Bay.

A lively impression of the wide adaptability

of the living organism is had from the persist-

ence of numerous minute green algae and bac-

teria which inhabit their waters at whatever

concentrations. Of these a chromogenic bac-

terium responsible for the red coloration of

salted codfish, has been isolated and shown
to be the cause of the color of the brine and

salt. It will come as a shock to those who have

supposed a complete preservation to be effected

by salting to know that decay may still proceed

in fish saturated with salt if exposed to humid
air and a moderate temperature. The fluctua-

tions in concentration and composition of the

waters of " pickle ponds " and salterns strongly

umbrate the theory of balance in solutions,

since it is difficult to believe that such rela-

tions can here obtain. It was also found that

cell division in the protophytes varies inversely

to the concentration, being halted by the

higher, and stimulated by a lowering.

The deposits of tufa which characterize most

markedly a vertical zone 200 feet deep, limited

above by the major beach line of Blake Sea,

were studied by Dr. J. Claude T. Jones, who
shows conclusively its origin to be in the activ-

ity of minute algse vegetation (Calothrix sp.).

By a method not yet understood, certain organ-

isms, e. g.^ Ohara, caused the calcium salts to

be thrown out of solution in their immediate

neighborhood. When the organisms are

minute and very numerous a quasi continuous

material (sinter) is formed, found however to

possess a structure which may be regarded, in

a rough sense, as coralline. Imbedded in the

tufa of the Salton are found snail shells. Here

therefore is further evidence of the fresh-

water character of the Blake Sea. The study

of tufas on the slopes of ancient lakes must

reveal much sure information of their previ-

ous history.

Mr. S. B. Parish contributes a paper on the

"Plant Ecology and Floristics of the Salton

Sink." His long previous acquaintance with

the flora of the southwestern deserts places

him in a position to offer a particularly com-

plete statistical study of that portion of it in-

cluded in the region in question. Of 202 spe-

cies listed, 48 are introduced, and of these it is
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important to note that not one has been able to

establish itself under constant natural con-

ditions. Of the remaining 131, all but sis or

seven are more or less widely distributed, chiefly

in the surrounding country. But these few

appear to be endemic, as they have not been

found elsewhere. The suggestion is obvious

that these have originated in the sink during

comparatively recent times, while it is further

pointed out by Dr. MaeDougal that other

species may have similarly arisen, but have suc-

ceeded in passing outwardly beyond the limits

of their original home. There is an approach

here to something like quantitative relations

between geological age and the possible num-
ber of new specific origins.

It seems equally probable that other plants,

such as the desert palm Washingtonia filifera

and Populus Macdougalii, are to be referred,

as to their origin, to comparatively recent

dates, and this locality.

The absence of succulent serophytes, in-

cluding under this term those with water-

storage roots, from this very pronounced desert

region is worthy of remark, since, in the minds

of m.any, succulence is regarded as the final

expression of desert adaptation. Here the

xerophytic shrub with spinose parts and other

appropriate characters are the chief perennial

inhabitants of the slopes and older strands,

while the salt-laden alluvium of the sink-floor

bears a zone of the salt-bushes, Atriplex spp.

The flnal paper of the series concerna the

movements of the vegetation due to submer-

sion and desiccation and is by Dr. D. T. Mac-
Dougal, under whose leadership the whole

work has been carried forward. Recognizing

the importance of the opportunity to observe

the advance of plants upon an immense

sterilized area especially in view of the inade-

quate study or total neglect of analogous

earlier opportunities (one thinks of the lost

one of Mont Pelee), the lavas of Hawaii,

studied by 0. N. Forbes excepted, the task

was laid out on a comprehensive but workable

scale. Sample areas or "belt transects," a

mile in width, normal to the beach lines, were

chosen, and these, together with sterilized is-

lands, afforded the basis for exhaustive study.

This, as the reader will have understood from

what has already been said, embraced not only

the vegetation, but the salt content of soil and
water and other relations. Usually semi-

annual visits were made for the collection, of

data.

The flrst half of the paper presents the

facts concerning the reoccupation of the

strands of six successive years, and a partial

study of another, namely, 1913. The earlier

strands of Blake Sea, untouched by the recent

invasion of waters, afforded a standard for

comparison, so that it was possible to measure

the rate at which the facies of the new strands

took on the same composition as obtains now in

the old, relatively static strands. It was ob-

served that the recession of the water was so

soon followed by desiccation of the soil that

wholly desert conditions were established in

the course of a couple of years, and that, in

consequence, the introduction of xerophytes

identical with those characteristic of the

ancient Blake Sea strands had been accom-

plished in the course of three or four years.

The change from close to open formation was

similarly rapid.

The transition from one environment to an-

other as the established desert gives way to

strand, and the gradual alteration of successive

zones correlated with the recession of the

water, together with the separation of shore

and sterilized islands by extensive water ways,

sets up conditions for the study of methods of

dissemination and of natural selection as well

as reoccupation. It is of more than incidental

importance that the reoccupation of islands,

and of one shore from another, was among
other methods possible chiefly by the flotation

of seeds and fruits as proved by many experi-

mental tests. It is clear that in this can be

seen no causal relation between the conditions

and the " adaptations to flotation." Nature

had otherwise been peculiarly far-sighted in

furnishing to desert plants not only adaptations

in harmony with their immediate surround-

ings, but with a possibility so remote as the

occurrence of a lake! Causal relations are,

however, to be seen probably in such characters

as reduced superficies, thickened outer tissues,

and the like, as a direct result of evaporation,

and a number of such correlations have been
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or can be made the subject of experimental

investigation. To what extent the colloidal

substances of cells, such as the mucilage dis-

solved in the sap, can be made use of, and how
this use may be modified by the acid or alka-

line content of the disperse medium is at pres-

ent almost or quite unknown. The great size

of tannin idioplasts and the imbibitional avid-

ity of their colloidal content may, it is quite

possible, be related, and it is similarly possi-

ble that the growth and therefore the size of

other cells may depend not only on the

" turgor " relations, but even more upon the

imbibition pressure exerted upon their walls.

The mucilage and other colloidal content of

desert succulents par excellence may in this

light take on greater significance in view of

Borowikow's work, cited by MacDougal.

Much more of detail from this collection of

papers could be given with more ease than to

indicate, without giving an impression of

meagerness in the source, the most salient

points. Many people untaught in the thought

of the scientist have expected vast changes in

the surrounding country to follow the flooding

of a large desert-inclosed area. The emersed

bed of Blake Sea is, however, still a desert, and

as measurement and even more superficial ob-

servation shows, the evaporation from the many
square miles of water surface has had no small-

est effect upon any vegetation but that imme-

diately following recedence of the water itself.

A very short span of time and the desert is re-

stored to its own. But the opportunity of

seeing what does happen has fortunately been

seized, and we have in this review seen, it is

hoped, that a result of signal value has re-

warded.

Francis E. Lloyd
McGiiiL Univeesitt

SCIENTIFIC BESEASCS AND SIGMA XI i

Before the chapter reports are presented, it

is my business for twenty minutes to address

you, yours to listen ; for Sigma Xi too expects

every man to do his duty. We have eaten;

1 Eemarks by the president of the Society of the

Sigma Xi at the annual dinner given at the Uni-

versity of Pennsylvania on January 4, 1915.

water has been served ; it is a pity that we can

not now be merry. For whatever may happen

to us, Sigma Xi will not die to-morrow. We
have long since passed through the dangerous

period of infancy; at the age of twenty-seven

the death-rate is but five per thousand. And
we surely are a chosen people; like the patri-

archs of old, the years of our life are measured

not by deeenniums but by centuries.

Our first quarter century has indeed been a

period of marvelous growth and fruition. As
exhibited in the record and history admirably

compiled by our secretary, it is one of the

fairy tales of science, incredible if it were not

true. The beginnings at Cornell University

were small, but, like the zygote, they contained

the elements which in interaction with a fit

environment grew into the great organism, of

which each of us is one seven-thousandth.

Unlike the individuals of the species to which

we belong, our corporate grovrth does not stop

at the age of twenty-five, nor will senility fol-

low fifty years of activity.

In a recent article an eminent American

statistician states that 30.7 per cent, of Ehode

Island native-born married Protestant mothers

are childless. The distinguished dean of a

great woman's college within a thousand miles

of Philadelphia in a chapel address to the stu-

dents said that it is not just to charge the de-

creasing birth rate to the higher education of

women; although the college had been estab-

lished only a few years, forty per cent, of its

alunmsB were married and sixty per cent, of

them had children. When birth-rate statistics

are so complicated, it may not be safe to state

that we are all the children of Henry Shaler

Williams. But this is true, though polyandry

appears on the records and we have certainly

had polygamous nursing. We may indeed re-

gard our leaders and each of us as somas of

the immortal germ plasm, which seeks the

light of truth:

That light whose smile kindles the universe,

That beauty in which all things work and move.

As a hand apart from the body is not a

hand, as a man apart from other men is not a

man, so a scientific man is not conceivable
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apart frorri the long line of scientific worthies,

great and small, who have bequeathed to us

our present heritage, or from his fellow work-

ers, old and young, without whose sympathy

and cooperation no research would be possible.

Our society has been founded to personify and

promote the spirit of comradeship and zeal

which is essential to scientific research. A
century earlier. Phi Beta Kappa was estab-

lished to encourage and reward scholarship

in our colleges. It may be desirable to main-

tain the tradition of classical learning, but as

service is better than culture, as the future is

of greater concern than the past, so creative

science is more than passive scholarship.

The activities of Sigma Xi with which I

have indeed least sympathy are those which

we have inherited from Phi Beta Kappa. It

is a pity that we did not find an honest Eng-

lish name. How many of us know whether

Hwoii/es means companions, or zealous or re-

search? I happen to be one of the small min-

ority of our members who read Greek for pro-

fessional purposes after leaving college, but

I do not know the orthodox way to pronounce

our initials. In the presence of these modern

Greek mysteries, one feels like the little girl

who, being sent to school for the first time,

rushed home on hearing the older boys recite

:

At 'er, beat 'er, jam 'er, eat 'er.

A pendant gold key suitably engraved is too

reminiscent of the dueling scars on a face

made and marred in Germany, a personally

conducted advertisement of a past university

student and presumably member of a corps.

It has been suggested that the proposed class

of associates might be entitled to wear only

a smaller key. Why not let the professor carry

one three inches long, and if he should be-

come a president, make it a foot long, even

though four to one would inadequately repre-

sent the difference in eminence and ability to

pay for the gold? The badge may be a con-

venient way to pick up a congenial acquain-

tance in a smoking car; but would it not be

better to wear a more extended label to the

effect that I am not only Sigma Xi and Phi

Beta Kappa too, but also a teacher of psychol-

ogy, interested especially in science, education

and democracy, but ready to talk about almost

anything except golf and psychical research?

It is better to select and distinguish stu-

dents for promise or performance in research

than for high grades in classes. If interest in

research or scholarship can be stimulated by
such rewards they are legitimate. But when
we embroider with gold braid, we are likely to

bind with red tape. I wonder whether a single

piece of research work has been conducted or

improved because it might lead to election to

the National Academy of Sciences or to an

honorary university degree. The University

of Konigsberg has conferred the degree of its

four faculties on General von Hindenburg

for driving the enemy from the gates of the

city; but it may be doubted whether even the

doctorate of divinity will be of great assist-

ance to him in checking the invasion. Like

old china or other bric-a-brac in a laboratory,

all such inherited and artificial distinctions

are out of place in a democracy. If members

of the National Academy received a salary for

useful services, or if membership in Sigma Xi

enabled students to go on with their researches

then the election would be useful and desir-

able. It would from my pomt of view be bet-

ter if membership in Sigma Xi depended on

the option and efforts of the student and the

scientific man, such as attendance at meetings

and the presentation of a paper.

Even the separation of the academic sheep

from the philistine goats does not seem to be

a desirable segregation. A college and univer-

sity education is certainly at present the gate-

way through which they must pass who wish

to follow the paths of scientific research.

But from some points of view, this is an evil

necessity rather than an ideal condition. It

is costly in money and precious years, in initi-

ative and originality. The two greatest sci-

entific men whom we have known, Simon

Newcomb and William James, did not enjoy

or suffer the orthodox college or university

education; the same is true of the two living

Americans responsible for the most important

applications of science—Mr. Edison and Mr.

Bell. If two academic degrees were required

—four years of college culture and four years
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of professional training—before the poet, tlie

novelist, the musician, or the artist could be-

come productive, what v^ould be left of the

literature and the art of the world? It is a

system of privilege when only those can enter

the professions whose parents are able to sup-

port them to the age of twenty-seven years;

it postpones too long family duties and civic

responsibility, and those who travel long over

well-worn ways may accumulate baggage and

habits which burden rather than help the ex-

ploration of new territory.

Tour to-night's figurehead has been accused of

being habitually " agin the administrashun,"

but in intention at least he is radical only as

to ends, while reasonably conservative as to

means. Our Society of Sigma Xi, like- the

university of which it is a part and much else

that is best in our civilization, is a heritage

handed down to us from other days and other

ways, only partly adjusted to a democracy in

the twentieth century. Institutions and cus-

toms should not be bent until they break;

they should be permitted to reach toward the

light by their own gradual growth. We can

not live in a true democracy until it exists, and

in the meanwhile we must do the best we can

with our inherited institutions and human
nature. Our society has in several directions

led the way—in placing research before high

grades in class work, in uniting those showing

the beginnings of aptitude for research work
with productive scientific men, in emphasizing

and promoting the comradeship and common
interests of scientific workers, in arranging

scientific meetings and lectures to which all

are welcome, in putting applied science on
terms of equality with other research, lastly

and chiefly in being one of the active agencies

contributing to scientific advance.

It is anti-democratic to hold that culture is

precious because it can be attained only by

those having wealth and leisure, that science

is noble only when it is useless. The mathe-

matician who thanked God that his geometry

was a virgin that had never been prostituted

by being put to any use did not stay in Amer-

ica longer than he could help. Pure science

may proceed on a long orbit, but it can not

go off on a tangent to the real things of life.

Our society has served both science and dem-
ocracy by placing engineering on terms of

equality with other sciences. The distinction

is not between scientific discovery and prac-

tical applications, but between the discovery

of new truths or new ways of doing things

and the repetition of those already learned;

not between the pathologist who studies dis-

eases and the one who finds cures, but between

the experimental pathologist and the routine

practising physician; not between the engi-

neer who builds bridges and the one who
writes about bridges, but between the scien-

tific man who devises new methods and the

builder who copies old models. Adopting

what Francis Bacon wrote in another connec-

tion:

These two subjects, which on account of the nar-

rowness of men's views and the traditions of pro-

fessors have been so long dissevered, are, in fact,

one and the same thing, and compose one body of

science.

And most of all, this Society of the Sigma
Xi has served democracy and science by em-

phasizing research work at the outset of the

student's career and as the essential life work
of each of our members. It is our business to

promote scientific research by every method

and by every motive. A correct statement of

the economic value of science to society would

at first sight seem incredible. It is safe to say

that the applications of science have quad-

rupled the productivity of labor and doubled

the length of human life, though it is not pos-

sible to give the exact period from which this

result is reckoned. The writer would guess

that so much progress has been made within

from one hundred to one hundred and fiLfty

years. In some kinds of work, as in the trans-

portation of freight over land and some kinds

of machinofacturing, the efficiency of labor

has been increased a hundredfold; in others,

as in agriculture, it may have been only

doubled. In the period during which the effi-

ciency of labor has been quadrupled by mod-
ern science, the annual production of wealth

in the civilized world has perhaps been in-

creased a hundred billion dollars, representing
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a capital sum of two thousand billion dollars."

A great part of this advance is due to a few
men, probably one half of it to, at most, 10,-

000 men. The value of each of these men to

the world has been a hundred million dollars;

they have been men not abler nor more pro-

ductive on the average than the upper five

hundred of our leading American men of

science.

So far from being exaggerated this valua-

tion of science and of scientific men neglects

the decrease of disease and suffering, the in-

creased length of life and the vast number of

human beings for whom life has been made
possible. It can not take account of the moral,

intellectual, political and social changes

wrought by science and its applications.

Science has made democracy possible and has

given us as much of it as we have. The appli-

cations of science have abolished the necessity

of continuous manual labor from childhood to

old age, they have made feasible universal edu-

cation, equality of opportunity and equality

of privilege, they have banished legal slavery,

they have partly done away with the labor of

children and the subjection of women. Sci-

ence has given us freedom in the moral as well

as in the material world, freedom from ignor-

ance, superstition and unreason, the means of

learning the truth and the right to tell it.

The service of science for the world is by

no means complete. The productivity of labor

can be again doubled by further scientific dis-

covery; it can be more than doubled by the

selection of the right men for the work they

do and by correct methods of work. The value

of wealth can be doubled by its proper distri-

bution and use. Warfare, preventable disease

and vice, waste and display, the futile compli-

cations of civilization, consume one half of

all the wealth that is produced. We do not

know the conditions of happiness and real wel-

2 This enormous figure is based on the assump-

tion that there are 25,000,000 people in the United
States, whose productive work is worth on the aver-

age $1,000 a year and six times as many in the

civilized world who earn on the average half so

much, with enough left over to balance the earn-

ings of 100 years ago.

fare or how they are to be attained. Science
should continue to press to the limit economy
of production and the conservation of health

and life; at the same time it should increas-

ingly direct its methods to the control of hu-
man conduct.

Suddenly, out of its stale and drowsy lair, the lair

of slaves.

Like lightning it leapt forth half startled at itself,

Its feet upon the ashes and the rags, its hands tight

to the throats of kings.

On us here in America there has been thrust

the duty and the privilege to carry forward

the flickering torch of science and of civiliza-

tion. Our society of the Sigma Xi and each

of us have indeed great opportunity and great

responsibility.

J. McKeen Cattell

SADIUM FEBTILIZER IN FIELD TESTS

With the discovery of radio-activity by Bec-

querel, in 1896, and of radium itself by M.
and Mme. Curie, in 1898, science revealed a

property of matter and a source of energy

hitherto unknown ; and the facts already estab-

lished, the predictions or claims made, and the

general interest in the subject seemed to

justify an investigation under field conditions

of the possible value of radium as a fertilizer,

or of radio-activity as a crop stimulant.

While possessing most of the properties of an

element, reacting chemically very similarly to

the element barium, radium also has the re-

markable property of continuous disintegra-

tion, by continuous emanation of particles,

which is accompanied by radiation of energy,

called radio-activity.

Investigations show that one gram of radium

emits enough heat to raise 118 grams of water

one degree centigrade in one hour, or 118

calories, and indicate about enough total

energy to decompose one gram of water into

hydrogen and oxygen every twenty-four hours,

equivalent to more than 3,800 calories, or nearly

160 calories per hour. This radiation con-

tinues hour after hour with gradual reduction

to i the quantity in about 1,760 years, to i in
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3,520 years, to J in 5,280 years, and so on.

Thus the total energy ultimately evolved from

1 pound of radium is equivalent to more than

70,000 twenty-four-hour days of horse-power.

Many experiments have been made to ascer-

tain the effect of radio-activity on plant

growth; and in general a distinct influence is

noted, although some experimenters report

negative results.

Gager'- in summarizing his investigations

states that radium acts under certain condi-

tions as a stimulus to physiological processes,

but, if used in too great strength or for too

long a period, it may retard development or

even kill the plant.

Fabre^ noted some beneficial effects from

emanations, using a concentration of IJ micro-

curies^ for each 2 liters of air, but injury from

greater strength.

Stoklasa* found that radium emanations

promoted germination of seeds and accelerated

the growth of plants to a considerable extent.

From earlier experiments he has reported in-

creased fixation of nitrogen by bacteria.

In the spring of 1913, through the kindness

of the Standard Chemical Company of Pitts-

burgh the University of Illinois Agricultural

Experiment Station was enabled to begin a

series of field experiments with radium as a

fertilizer or crop stimulant. The company was

deeply interested in having the experiments

conducted, and the radium salts furnished to

us were prepared under the direction of Doctor

Otto Brill and Doctor Charles H. Viol, of the

radium research laboratory of the Standard

Chemical Company, the quality and strength

of the preparations being thus assured.

The value of radium is about $100 per miUi-

gram and in order that the field investigation

might have a direct relation to practical agri-

^ Popular Science MontMy, Vol. 74, pp. 222-32.

2 Compt. Send. Soo. Biol., 70, 187, 419.

3 A microeurie is a millionth part of a curie, the

unit of measurement for radio-activity, which is the

quantity of radium emanation in equilibrium with

one gram of radium. In other words, the curie

represents the constant or continuous energy of one

gram of radium.

iChemilcer Zeitung, Vol. 38 (1914), No. 79, pp.

841-44.

culture, the radium was used at three rates of

application, costing, respectively, $1, $10 and

$100 per acre ; or in amounts of .01 milligram,

.1 milligram and 1 milligram of radium per

acre. If the effect of the application should

be marked and permanent, even the initial

expense of $100 per acre might be desirable.

The fields selected for these experiments were

the north division of Series 200 and the south

division of Series 600 of the agronomy plots on

the South Farm of the University of Illinois.

Each of these fields includes 144 fortieth-acre

plots, two rods square, besides some divisions

and border strips, making the field sixteen rods

wide east and west, and thirty-eight rods long

north and south.

On Series 200 and on the west part of Series

600, the radium was applied in a solution of

radium barium chloride diluted with dis-

tilled water, the check plots receiving the same

quantity of distilled water without radium.

On the east part of Series 600 solid radium

barium suKates were applied, after diluting

by thoroughly mixing and pulverizing with dry

soil from the field, the check plot receiving the

same weight of soil without radium. The pul-

verized soil was applied with a force-feed grain

drill, and the solutions with an Aspinwall

barrel sprayer.

The amount of radio-active substances ap-

plied in these tests was purposely made small,

in order to avoid any appreciable effect of the

substance other than that due to radio-activity.

It is conceivable that some effect might be ob-

tained from the application of 100 or 200

pounds per acre of mineral salts. The amount

in the case of the heaviest applications was less

than five pound of total salts per acre.

On both fields corn was grown in 1913 and

soy beans in 1914. Owing to other experi-

mental work involving some variations in

planting, only part of Series 600 furnished

comparable data in 1913, only twenty-four

separate trials being provided. The work of

the two years,"* however, comprised 144 tests

with corn and 240 tests with soy beans. Aside

5 For detailed data see Bulletin No. 177, Uni-

versity of Illinois Agricultural Experiment Sta-

tion.
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from the corn grown on Series 200 in 1913,

the average results are considered trustworthy.

EFFECT OF RADIUM ON FIELD CROPS

Increase or Decrease per Acre

Eadlum per Acre, Mgs
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for the possible benefit of an acre of corn dur-

ing the crop season would be^ equivalent to 1

horse-power for 22 seconds; and the heat

evolved by $1,000 worth of radium on an

acre of land in 100 days would be less than the

heat received from the sun on one square

foot in 30 seconds. Cyril G. Hopkins,

Ward H. Sachs
Univeksity of Illinois

SPECIAL ABTICLES

NEW REPTILES FROM . THE TEUS OF ARIZONA AND

NEW MEXICO

Beginning the later part of March, 1914,

the University of Wisconsin paleontological

expedition spent two months in Arizona and

New Mexico collecting Triassic vertebrates.

The time was divided chiefly between two

localities, Wingate, New Mexico, nine miles

east of Gallup, and along the Little Colorado

Eiver some fifty miles northeast of Flagstaff,

Arizona. In both localities material was col-

lected which should add substantially to our

knowledge of the Triassic vertebrate faunas of

the west.

Conspicuous among the collections are

Phytosaur remains of various types. One
nearly complete skull, apparently the largest

yet discovered, will probably prove to be a new
form.

One of the most interesting finds from the

Wingate region is that of a nearly complete

pelvic girdle of distinctive form. The sacrum

consists of two closely united vertehr« with

moderately biconcave centra. The neural

arches are massive and are surmounted by

stout, comparatively short spines with con-

siderably expanded tops. The sacral ribs unite

broadly with the arch and centrum, each rib

being supported by a single vertebra. Distally

the ribs are greatly expanded in an antero-

posterior direction and are considerably thick-

ened below and apparently down curved along

the inner side of the ilium.

The upper portion of the ilium is ex-

panded both laterally and in an antero-poste-

rior direction into a broad, horizontal shelf.

The ischia meet along the median line in a

trough-like union that extends back in a hori-

zontal tongue-shaped process. The pubes take

a comparatively small part in the floor of the

pelvic opening as the lower anterior portion of

these elements extends directly down in a

broad plate-like expansion at right angles to

the vertebral column. The lower outer corner

of the pubic expansion is swollen into a foot-

like process, possibly to bear a portion of the

weight of the creature when at rest.

All three elements enter the imperforate ace-

tabulum in a firm union. The acetabulum is

large and deeply concave and set off by a prom-

inent raised boundary. It is directed out and

down and considerably back. The girdle meas-

ures about 450 mm. from the top of the sacral

spines to the lower border of the plate-like ex-

pansion of the pubis. The greatest width, at

the lateral expansion of the upper portion of

the ilia, is approximately 370 mm.
The massive construction of the girdle has

suggested the name Acompsosaurus wingatensis

for this new form. It is to be hoped that other

material in the collections will add a knowl-

edge of other parts of the skeleton. Figures

and a more complete description of Acompso-

saurus wingatensis will follow in another

place.

Maurice G. Mehl
University op Wisconsin

SOCIETIES AND ACADEMIES
THE BIOLOGICAL SOCIETY OE WASHINGfTON

The 539tli meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

April 3, 1915, called to order by President Bartseh

at 8 P.M., with 65 persons present.

On recommendation of the council, Mr. Ben
Miller was elected to active membership.

Under heading Brief Notes, Dr. L. 0. Howard

called attention to a wasps' nest he had lately

seen which was marked by a conspicuous blue

streak. In making this nest the wasps had evi-

dently made the blue streaked part out of a blue

building paper, instead of making their pulp from

the natural wood. Messrs. Bartseh and Lyon re-

ferred to the red-headed woodpeckers in the

grounds of Freedmen's Hospital, stating that a

few birds had remained during the winter of

1914-15, though none had wintered during 191.3-

1914. The species is abundant in the hospital

grounds this spring. Messrs. Bartseh and Bailey
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commented upon the scratching of the gray squir-

rels in the city parks, which Mr. Bailey said was

due to infestation with fleas from their winter

boxes. Suitable insect powder placed in the boxes

would drive out the fleas, but was not relished by
the squirrels.

The first paper on the regular program was by
Dr. A. H. Wright, of Cornell University, "The
Snakes and Lizards of Okefenokee Swamp." Dr.

Wright said:

Seven snakes of the dry open sandy fields or
pine forests of southeastern U. S. were absent on
the Okefenokee Swamp islands. None of the

truly Floridan ophidians and saurians were repre-

sented. Some forms occurred on the outskirts of

the swamp but were wholly wanting within the

swamp. The 21 species of snakes and 6 lizards

were very variable in seutellation and coloration.

Whether the restricted quarters and the incessant

warfare and struggle for place caused the wide
range of variation is not yet answerable. We had
expected to find fixed peculiar stable races or sub-

species because of the isolated nature of some of

the islands, but segregation has not yet placed a

local stamp on any of the reptilian forms. The
swamp is the common source of the Atlantic coastal

stream, the St. Mary's, and the Gulf affluent, the

Suwannee. This factor may have had its infiuenee

on the turtles and possibly on the snakes and liz-

ards. The swamp does not appear to be a barrier

or boundary line between two decided faunal areas.

It is rather a melting pot for many of the sup-

posed cardinal characters of distinction in snakes

and lizards.

Some of the interesting systematic observations

are: the nontrustworthiness of the temporal seutel-

lation and coloration in the Elaphe group; the

need of further study in the Tropidonotus fascia-

tus assemblage; the presence of the Osceola elap-

soidea and the Lampropeltis doliatus coccineus

characters in one and the same specimen; the re-

duction of Diadophis amabilis stictogenys to D.
punctatus ; the non-recognition of Ophisaiirus ven-

tralis compressus ; the presence of white-bellied

adults and young of Farancia; the possibility of

Heterodon niger as an end phase of coloration

and a query as to the loss of the azygous in

Heterodon hrotvni; the overlapping in scale rows

and ocular formula in Storeria occipitomaculata

and S. deTcayi; the fact that no two heads of the

Sceloporus undulatiis specimens had the same
plate arrangement; and the unreliability of the

mental characters in Flestiodon, our specimens nf

P. quinquelineatxis falling into two of Cope 's

major groups, if determined on mental seutella-

tion.

Dr. Wright's paper was illustrated by lantern

slides showing views of the swamp, of its reptile

inhabitants, and of the variations found in certain

of the species. His communication was discussed

by the chair and Messrs. Wm. Palmer and Hugh
Smith.

The second and last paper of the program was

by Dr. Arthur A. Allen, of Cornell University,

"The Birds of a Cat-tail Marsh."
Observations on the food, nesting habits and

structure of marsh birds showing the limitations

of specialized species as to food, distribution and
power of adaptability and the dominance of gen-
eralized forms were made.

Specialization in birds goes hand in hand with
a high development of the instincts, but with a low
degree of intelligence and little adaptability.

Generalization of structure, on the other hand, oc-

curs with a weaker development of the instincts,

greater intelligence and greater adaptability. The
generalized, adaptable species persist through the

ages, while the specialized, non-adaptable are first

to go. This is seen in the lairds of a cat-tail marsh.

Seven stages are recognized in the formation of

a marsh, represented in the mature marsh by zones

of typical vegetation or plant associations, these

associations following one another in regular suc-

cession. Similar associations and successions can

be recognized among the birds if we group them
according to their nesting range in the marsh.

Most species are not confined to one association,

although reaching their maximum of abundance
in it. The generalized, adaptable species have the

widest range.

The various associations with their typical birds

follow

:

I. The Open-water Association; important in

supplying forage, but with n- nesting

birds.

II. The Shoreline Association, with the pied-

billed grebe, a specialized non-adaptable
species.

III. The Cat-tail Association, with the least bit-

tern, coot, Florida gallinule, Virginia rail,

Sora rail and red-winged blackbird, find-

ing optimum conditions.

IV. The Sedge Association, with the long-billed

marsh wren, bittern, swamp sparrow,

short-billed marsh wren, and marsh hawk.
V. The Grass Association, with the song spar-

row and Maryland yellowthroat.

VI. The Alder-Willow Association, with the

green heron and alder fiycatcher.

VII. The Maple-Elm Association, with the black-

crowned night heron, and great blue

heron of the marsh birds and a great va-

riety woodland species.

Of all these species the one most generalized in

habit and structure is the red-winged blackbird.

It, too, is the most adaptable and is the dominant
species in the marsh.

Dr. Allen's paper was illustrated by numerous

lantern slides from photographs of the marsh, its

bird inhabitants, and their homes, and by motion

pictures of the least bittern and of the canvas-back

and other ducks.

Dr. Allen's paper was discussed by Dr. L. 0.

Howard.

The society adjourned at 10.15 p.m.

M. W. Lyon, Jr.,

Secording Secretary
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EEMINISCENCES OF THE WOODS HOLE
LABORATORY OF TEE BUREAU OF

FISHERIES, 18S2-S91

On February 9, 1871, a law was passed

by Congress which directed the President

to appoint a man of approved scientific and

practical knowledge of fish and fisheries, to

be chosen from among the civil officers of

the government, who was to serve as U. S.

Commissioner of Fish and Fisheries with-

out additional salary.

This act virtually defined Spencer F.

Baird, secretary of the Smithsonian Insti-

tution, who thereupon was appointed com-

missioner by the President. The commis-

sioner was clothed with unusual powers;

for the act instructed the heads of the vari-

ous executive departments to render the

commissioner such assistance as might lie in

their power. Frequent acknowledgments

of the cooperation of the departments of the

treasury, war, interior and navy are found

in the earlier reports of the Fish Com-
mission.

The immediate problem before the com-

missioner was : An inquiry into the decrease

of food fishes. It is interesting to note that

Professor Baird chose Woods Hole as the

place for beginning research on this prob-

lem. That was in the summer of 1871.

Those associated with him were Professors

A. E. Verrill, Theodore N. Gill and Sydney

I. Smith.

The headquarters in 1872 were at Bast-

port, Maine; in 1873 at Portland, Maine;

in 1874 at Noank, Connecticut; in 1875

again at Woods Hole. During the year

1 A lecture delivered before the Marine Biolog-

ical Laboratory, Woods Hole, Mass., August 7,

1914.
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1876 no active field operations were car-

ried on by Professor Baird on account of

duties connected with the superintendency

of the government exhibit at Philadelphia.

In the report for 1876, however, the fol-

lowing statement is made

:

The laboratory at Woods Hole was opened . . .

for investigators, to whom every faeUity and as-

sistance was furnished by Vinal N. Edwards in

charge of the station.

The first part of the summer of 1877

was spent at Salem, Mass. In August the

party proceeded to Halifax, N. S., where a

second station for the summer was formed.

Among the assistants of Professor Verrill

that year was E. B. Wilson. (It is need-

less to inform this audience that E. B.

Wilson has since been promoted.) In 1878

the laboratory was on Port Hill at the

mouth of Gloucester Harbor; in 1879 at

Provincetown, Mass., and in 1880 at New-

port, E. I. In 1881 Woods Hole was again

chosen as the center of scientific operations.

In the report for that year Professor Baird

speaks of the advantages of the place as a

permanent sea-coast station of the U. S.

Fish Commission. In the report for 1882

the reasons for choosing Woods Hole as a

permanent station are given. After speak-

ing of the experience at Gloucester the re-

port continues

:

A totally different condition of things was found

at Woods Hole where the water is exceptionally

pure and free from sediment, and where a strong

tide rushing through the Woods Hole passage

keeps the water in a state of healthy oxygenation

specially favorable for biological research of every

kind and description. The entire absence of sew-

age owing to the remoteness of large towns, as

well as the absence of large rivers tending to re-

duce the salinity of the water, constituted a strong

argument in. its favor, and this station was finally

fixed upon for the purpose in question.

In the report for 1875, published in

1878, one finds the spelling of the name of

the station changed from Woods Hole to

Woods HoU. This change was made in

conformity with a similar change made by
the Post Office Department. An ingenious

argument for this unusual way of spelling

hole will be found in a small pamphlet

written by the late Joseph Pay. It should

be stated, in justice to the author of the

pamphlet, that his contention was that the

word in question was really the Norwegian

word holl, meaning a hill, but pronounced

hole.

In this connection it is proper to mention

the fact that this same Joseph Pay gave

to the U. S. government the waterfront

extending from what is now the property

of the Marine Biological Laboratory to

what is now called Penzance, but then was

without a name, if one will except the ob-

vious epithets which were liberally applied

to the locality by the residents of Great

Harbor whenever the wind was from the

northwest, for there was situated a large

fertilizer establishment, known locally as the

"Guano Works." Among material col-

lected at Woods Hole in 1882, I still have

a considerable number of goose-barnacles

which I scraped from an Italian bark, 90

days out from the Mediterranean, then tied

up at the wharf of the "Guano Works"
and unlading her cargo of sulphur.

Prior to 1877 the tug Blue Light was de-

tailed by the Navy for the use of the Fish

Commission. A larger tug, the Speedwell,

was detailed in 1877. In the year 1880 the

Fish Hawk, which had just been built, was

used in exploring the Gulf Stream and its

fauna, especially in connection with the

distribution of the tile-fish. In 1883 the

Albatross, a ship especially designed for

deep-sea work, was completed and placed

in commission.

Professor Baird early inaugurated the

policy of naming a vessel that was propelled

by its own power for some bird. A sailing-

vessel was given the name of a water mam-
mal, while rowboats were given the names
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of fish. With the installation of auxiliary

motors in such craft as the Grampus and

Dolphin the taxonomy of the Fish Commis-

sion's flotilla is not without its difficulties.

When Professor Baird was laying his

plans for a permanent laboratory he was

in much doubt as to his ability to induce

Congress to make an appropriation for

such purpose. Assured of a location for

the laboratory, through the public spirit of

Joseph Fay, he conceived the idea of hav-

ing universities and colleges cooperate in

the building of a laboratory. To this end

he prepared articles of agreement whereby

an institution by contributing the sum of

one thousand dollars would have the right

in perpetuity to the use of a table in the

laboratory. This offer was open for but a

short time, as Congress, having had experi-

mental proof of the administrative ability

and probity of Professor Baird, made the

necessary appropriation for the construc-

tion of the laboratory. Before the offer

was withdrawn. Professor Alexander Agas-

siz had subscribed for a number of tables,

four, I think, for the use of Harvard Uni-

versity. My recollection is that one table

was subscribed for by Princeton, one by

Williams, and one by some other institu-

tion. It is largely owing to this plan that

a succession of graduate students has oc-

cupied tables in the laboratory of the Fish

Commission since 1885. These students

brought with them new ideas and methods

and inspiration that have been important

factors in the usefulness of the laboratory.

Upon the death of Professor Baird, in

1887, G. Brown Goode was made commis-

sioner pro tempore. He, indeed, was the

logical successor of Professor Baird, but

preferred to remain at the head of the Na-

tional Museum. In the meantime the law

had been changed, so far as to make the

office of conamissioner a salaried office.

Colonel Marshall McDonald was appointed

commissioner in 1888. He served until

his death in 1895. Captain J. J. Brice

of the Navy was made commissioner

in 1896, Mr. Herbert A. Gill being acting

commissioner in the interval. Captain

Brice served until 1898, when he was suc-

ceeded by George M. Bowers, who served

for nearly as long a term as that of Pro-

fessor Baird 's. During Mr. Bowers 's term

of office the commission ceased to be inde-

pendent. It became a bureau, first in the

Department of Commerce and Labor, then

in the Department of Commerce. In 1913

Dr. Hugh M. Smith, long associated with

the commission, and for some years deputy

commissioner, succeeded Commissioner

Bowers, and is the present commissioner.

In all the time from 1871 to the present,

with the exception of the brief administra-

tion of Captain Brice, every encouragement

has been given to scientific investigation at

the Woods Hole Laboratory of the Fish

Commission. Of the laboratory during the

administration of Captain Brice I have no

personal knowledge. I have been informed,

however, that then, for a time, at least,

scientific work was virtually suspended, and

would have ceased entirely but for the

vigorous insistence of Professor Alexander

Agassiz on the right of Harvard University

to occupy tables in the laboratory. Thanks,

therefore, to these compacts, which, I think,

Professor Baird somewhat regretted had

been entered into, the work of scientific in-

vestigation at the Woods Hole Laboratory

of the Fish Commission has not been seri-

ously interrupted from its inception under

Professor Baird to the present time.

Prior to 1885 the laboratory was on the

lighthouse wharf on Little Harbor in the

two-story building which had been refitted,

the second story added, with outside stairs

on the north side. Professor Baird lived in

the house which stands just east of the one

occupied by Miss Sarah Fay. As I re-
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member the house then it had a good-sized

porch in front. The offices of the clerical

force of the commission were in a house

known as the Gardiner house, which stood

about where the entrance to the rose gar-

den now is. This house has since been re-

moved. The house occupied by Professor

Baird also accommodated the mess, which

was made up of the scientific workers and
the clerical force. The various members
of the party roomed at private houses in

the village. For example, in the summers
of 1882, 1883 and a part of 1884, four of

us younger men had rooms on the third

floor of what was then, and still is, the

rectory. From the windows of these rooms

are to be had some of the most charming

views of these beautiful shores.

The residence building was first occupied

early in August, 1884. It then accommo-

dated Professor Baird 's family, the scien-

tific staff and the office force. The dining-

room easily accommodated the entire com-

pany, about 30, which constituted a real

family, of which Professor Baird was the

head. He and his wife and daughter, and
some of the older members of the scientific

corps, with their wives, occupied one table,

the other scientific workers filled another

table, and the clerical force a third. The
parlor of the residence made a general

meeting-place where all the members of the

family were accustomed to assemble in the

evenings. Although the habit of working

in the laboratory at night still continued,

members of the laboratory force were in

frequent attendance at these family gather-

ings. In the summer of 1886 we rented a

piano and installed it in the parlor, where

some pleasant hours were spent in singing,

and, on a few occasions, others were invited

in and there was a little dancing.

Work on the new laboratory building

was in progress during the summer of

1884. A picture which hangs on the south

wall of the porch room of the residence

gives a view of the locality where the Fish

Commission buildings now stand, as it ap-

peared in 1882. During the dredging

operations that preceded the construction

of the sea wall that encloses the basins we
were frequently detailed to make collections

of the mud-inhabiting fonns that were
brought up by the dredge.

The laboratory in 1882 was, as has been

stated, on the lighthouse wharf on Little

Harbor. Ordinarily the day's work began

before 9 o'clock and continued until 10 or

11 o'clock at night. As Professor Verrill's

assistant my work in 1882 and 1883 was
especially directed to the group of Annelids.

Later I was promoted to investigate the

ancient and, to some minds, dishonorable,

order of Cestodes and their kindred.

In those years there was not much syste-

matic collecting done along shore and in

shallow water, except for certain groups

and localities. A good deal of time was
taken up in the collection and study of sur-

face material, but the chief interest cen-

tered about the trips of the Fish Hawk to

the Gulf Stream. There were other shorter

trips for the purpose of exploring some

shallow-water localities that were very full

of interest to a beginner. The first trip

which I made was one to the northward

where the dredging operations began off

Chatham and continued to Provineetown.

It was on this trip that I saw for the first

time, in a living state, some particularly

large sea-anemones, and the many-armed

serpent-star Astrophyton. At Province-

town there was at that time an establish-

ment on the point where whale oil was tried

out, the whales being taken offshore and

brought in to the try-works. There was a

vast accumulation of vertebras, ribs and

baleen there, and the younger members of

the party took advantage of the opportunity

to make private collections, which Captain
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Tanner very kindly allowed lis to bring

back on the ship. The odor thus trans-

ferred to the hold of the Fish Hawk, while

in itself not small, we could assure the

captain would not be missed on the point,

where it was massive, corporeal and all-

pervading.

Almost daily collections were made of

surface material. Trips for this purpose

were made in the Fish Commission launch,

Cygnet, D. H. Cleveland, captain, and

W. H. Lynch, engineer. Now and then

when trips were in the daytime we con-

trived to have a race with the Forbes

launch, Coryell, at which times, if the

energy with which Lynch shoveled coal

could have been transferred directly to the

machinery that actuated our propeller, we
should have easily won. As it was, unless

my memory is at fault, the Coryell usually

got the better of us.

Two or three times a week collections

were made in the evening, beginning just

after dark. A favorite place for making

these evening collections was in the "hole,"

where the launch would be made fast to the

nun buoy, and for an hour or more towing-

nets were used. The material thus collected

was then taken back to the laboratory, where

it was immediately examined. In this way
much information was obtained of the na-

ture, times, seasons, stages of development

and habits of the life at and near the sur-

face. I do not remember hearing in those

years the word plankton used. Possibly a

more tolerant interest might be awakened

in a modern audience in these old-time in-

vestigations if this paragraph had been

headed with the cabalistic legend : Plankton

studies.

In 1882 dredging on the outer conti-

nental slope was still being vigorously car-

ried on, most of it in depths ranging from

100 to 400 fathoms. Trips to this locality

were usually called Gulf Stream trips. The

great abundance of living things brought

up by the trawl from this under-sea edge

of the continent was still yielding many
new and interesting forms, and, since it was
important that the material be cared for

promptly, three or four of the younger men
were always detailed for this work. Pro-

fessor Verrill himself did not go on these

trips, the motion of the ship quickly inca-

pacitating him for work. Indeed, any one

who can endure the motion of the Fish

Hawk for 24 hours without experiencing

unpleasant sensations can qualify as an able

seaman, at least as far as immunity from

sea-sickness goes. Our trips to the Gulf

Stream were carried out in this wise: The

precise time of departure was not set until

a short time before starting. This was be-

cause the Fish Hawk, having been designed

as a kind of wandering fish hatchery whose

field of operation was to be limited largely

to such bodies of water as Chesapeake Bay,

was not then and is not now regarded as a

vessel that could safely weather a severe

storm. It was Professor Baird's custom,

therefore, before sending the Fish Hawk
on an outside trip, to get a special bulletin

from the weather bureau saying that no

atmospheric disturbances were indicated

for the North Atlantic coast for the next

forty-eight hours. Favorable conditions

prevailing, we were then notified, some-

times but an hour or two, or even less, be-

fore starting, that we were expected to make

a trip to the Gulf Stream. The usual time

for starting was 5 p.m. We steamed out all

night, and upon the following morning,

having now arrived at the outer slope, began

dredging. As a rule the trawl was over-

board by 5 o'clock; the first haul was con-

sequently made before breakfast. My re-

collection of these days are of hours of not

altogether unalloyed pleasure. To this day

the smell of material brought fresh from

the bottom of the sea awakes memories that
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I would fain let sliunber. The material

whifih but a short time before had been on

the bottom at a temperature but little above

the freezing point was unpleasantly cold to

handle. Then there was the ever-present

discomfort caused by the rolling of the

vessel, accentuated to a stomach-racking

degree by the motion communicated to the

vessel when the dredging was in operation.

Under such conditions it should not be a

matter of wonder if from time to time the

most zealous of naturalists turned away
from the large seive, into which the mate-

rial from the trawl was emptied, with feel-

ings akin to those experienced by the fishes

just before they lost consciousness as they

were being hurried from the bottom. These

fishes came to the surface with either swim-

bladder or stomach protruding from their

mouths, and their eyes starting from their

sockets. Such phenomena are due to the

enormous release of pressure experienced in

being in a few minutes transferred from the

bottom to the surface, a difference approxi-

mating 50 pounds for each one hundred

feet, or 300 pounds per square inch for a

depth of one hundred fathoms.

The forms brought from the bottom on

the borders of the Gulf Stream, were so

varied and so different from those found

along shore or at moderate depths that,

until they had been seen repeatedly, they

caused the disturbing motions of the Fish

Hawk for the time to be forgotten. For

example, an annelid which lives in a tube

constructed from its own bodily secretions

early attracted my attention. The tube had

the appearance of quill; when burned it

gave the same odor as burning quill, and,

when cut into the shape of a pen, could be

used for writing the worm's name. An-

other was an interesting case of symbiosis,

or life-partnership, that had been made
familiar to those of us who had listened to

Professor Verrill's lectures. Here it was

seen in the living condition, a hermit crab

having its home in a living house, that grew
as the crab grew, and consisting of a colony

of sea-anemones. Close examination would
usually show that the sea-anemones had
originally established themselves on the

shell of a mollusk in which the hermit crab

was living. The coenosarc common to the

anemone colony not only grew entirely over

the shell, but continued the lip of the shell

with enlarged gap so that the crab did not

need to seek a new and larger shell in sub-

sequent molts. Furthermore, the advan-

tage of this partnership is mutual. On the

one hand the crab is provided with a house

which adjusts itself to its needs and, with

its frieze of tentacles, armed with nettle-

like defensive organs, gives him a measure

of protection from his enemies. On the

other hand, the anemone is carried about

by its active partner and is thus afforded

a much more varied experience than it

would have if growing on a non-motile ob-

ject. Moreover, the crab, being a greedy

feeder, very unlike Chaucer's nun, who,

we are told, "let no morsels from her lippes

fall," allows many fragments of his meals

to float off in the surrounding water, is

thus, while eating, doubtless often encom-

passed by a cloud of crumbs which are as

manna to the colony of polyps which thus

become literally commensals or true table

companions. Such matters are, of course,

familiar to students and teachers of zool-

ogy, but may not be so familiar to those

whose biological training has proceeded

along different lines. An interesting fea-

ture about this case of commensalism is

that, while several hundred specimens were

collected in the expeditions of the Fish

Hawk to the Gulf Stream, these two species

were always found associated as commen-

sals. In other words, this particular species

of hermit crab was not found except as a

commensal of this particular species of sea-
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anemone, and this particular sea-anemone

was not seen except as a commensal of tMs

particular species of hermit crab. Other

cases of commensalism between sea-anem-

ones and crabs were encountered, but none

in which the commensals were so faithful

to each other as in this.

The material of a haul having been eared

for, some of it assorted, labeled and placed

in proper preserving fluid, some of it kept

In sea-water to be brought alive to the labo-

ratory, we quickly relapsed into that condi-

tion of indifference to all things, past, pres-

ent and to come, which characterizes alike

the sea-sick and the aspirants to Nirvana.

From this apathetic state we aroused less

and less completely as the day wore on.

On one or two trying occasions when a

heavy swell rocked the Fish Hawk in its

glassy cradle, much of the material in the

last haul, in spite of its great value from

the point of view of those who desired an

accurate knowledge of the life on the ocean

floor, was huddled together and brought

back to the laboratory in much the same

condition in which it was scraped from the

bottom by the trawl.

Before the trawl was put overboard a

sounding was made. This was done by

means of an ingenious machine invented by

Captain Sigsbee of the navy. Instead of

the hempen cord of the older machines fine

piano wire was employed. A thermometer

was also sent down with the sounding lead,

the case in which it was enclosed being

fastened securely at the lower end, while

the upper end was held to the wire by a de-

tachable clamp which was loosed by a lead

traveler sent down the wire. This tripped

the thermometer, which, in turning over,

broke the column of mercury in a bend of

the tube, so that the mercury in the filiform

portion of the tube remained and could be

read in the reversed instrument when it

reached the surface. Specimens of the bot-

tom were also obtained. Thus each sound-

ing yielded data of depth, temperature and

character of the bottom. Now and then

temperatures at different depths in the same

locality were taken. The bottom was
largely a soft foraminiferal ooze into which

the trawl sank, the net sometimes bring-

ing up a large mass of mud, in spite of its

having traversed a hundred fathoms or

more of clean sea-water on its way to the

surface. Occasionally a boulder of fair

size was captured, and on more than one

occasion the load was too heavy for the net.

What came to the surface then was a broken

net with, at most, a few small starfishes and
serpent-stars clinging to its sides. At such

times the comments of Captain Tanner re-

sembled some of the more lurid passages in

the novels of Captain Maryatt.

Most of the dredging work of the Fish

Hawk on the Gulf Stream was done with a

beam trawl. The lower end of the net was

kept on the bottom by means of leaden

weights, while the net itself was buoyed

up with hollow balls of thick glass. Some-

times these balls, which were empty when
they were started down, came to the surface

with water inside. This appears to be due

to the extreme pressure which forced water

through minute openings in the glass.

In addition to the bottom work some at-

tention was given to the collecting of sur-

face material by means of towing nets and

dip nets. Specimens of the Portuguese

man-of-war and other Siphonophora were

frequently taken as well as Hippocampus

and various other forms found in the float-

ing gulf-weed. Sharks also were sometimes

taken, and, on one trip I remember, three

or four porpoises were harpooned. This

latter, however, was rather by way of diver-

sion and did not enter into the more seri-

ous work of the trips.

About sundown the dredging was dis-

continued; the ship's course was laid for
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Gay Head light, and the thump, thump of

the engines began, to keep up all night. On
the following morning, soon after sunrise,

we would sight Nomansland or Gay Head,

and about 9 o'clock were tied up at the

wharf in Great Harbor, which, as I re-

member, was just west of the Luscomb
wharf.

Sometimes the fair-weather forecast did

not hold good for the whole trip. That

meant an uneasy time for Captain Tanner,

who, it was said by other oiScers and by

the crew, never slept from the time the

Fish Hawk put out to sea until she was

safe in harbor. Of one of these return

trips I have a vivid recollection. With little

provocation the Fish Hawk, not then pro-

vided with a bilge keel, could get up a 45°

roll. On this occasion soon after we turned

in we had an exhibition of rolling and pitch-

ing and various combinations of these sev-

erally trying motions that far outdid any

former exhibitions of similar nature. Now
and then the twin screws, prophetic of the

air craft of the present day, were whirling

in air, while on board there was a constant

rattling and banging, creaking and slam-

ming, with an occasional crash of breaking

glass that kept us awake but, so far as I

remember, did not cause us any alarm. "We

did not know much about the sea-going

qualifications of the Fish Hawk, while we

had an extravagant confidence in the abil-

ity and caution of the captain.

When we reached port on this trip

Captain Tanner put in circulation a new
story. In order to understand the point of

the story it is necessary first to explain

that, just as now the title of a scientific

worker in Woods Hole is doctor—so much
so indeed that one readily understands why
a little girl a few years ago brought word
upstairs to her mother that Dr. Boles, the

carpenter, was below—^so, in the 80 's, the

title of professor was similarly employed.

"The Professor" always, and to all per-

sons, meant Professor Baird. Otherwise

the title of professor was bestowed with

great liberality and impartiality. Indeed

we young assistants were called professors

by the crew of the Fish Hawk as cheerfully

and naturally as the same persons would

have given the title to an instructor in the

art of self-defense. It so happened on this

trip that there were some worthies on

board who occupied the spare staterooms,

and mattresses were spread in the ward
room for the assistants. Captain Tanner

said that when it came on to blow he sent

his servant, George, below to see if every-

thing had been made secure. When he re-

turned the captain asked: "Well, George,

is everything clewed up tight?" "Yas,

sah." "You're sure that all's been made
snug?" "Yas, sah." "Nothing loose?"

"No, sah, 'seusin of a few professors adrift

on de ward-room flo'."

On a number of the trips made to the

Gulf Stream in 1882 trawl lines and bait

_were taken along for the purpose of fish-

ing for the tile-fish, whose destruction in

enormous numbers had been reported by
incoming vessels in the spring of that year.

These vessels reported that they had seen

countless millions of fish in a dead or dying

condition covering thousands of square

miles of the sea. The tile-fish {Lophilatilus

chammleonticeps) was first taken in 1879.

It is a bottom fish with habits much like the

cod, and it occurred in vast numbers in the

waters bordering the Gulf Stream between

Hatteras and Nantucket previous to the

season of 1882.^

Professor Baird had hoped that prof-

itable fisheries for this species might be

opened up, and was very anxious to have

specimens secured to prove that the species

was still extant. I remember a remark that

Captain Chester made as he came alongside

2 U. S. Fish Com. Iteport for 1882, pp. 237-94.
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the ship on our first trip to the tile-Bsh

grounds, after underrunning the line that

had been set for several hours. There were

a considerable number of fish of various

kinds in the bottom of his boat which he

had taken from the line. Some one sung

out from the ship asking him if he had

taken any tile-fish. His reply was :

'

' Not a

lophilatilus, not a chamEeleontieeps
! " In

fact no tile-fish were taken until July, 1899.

They were taken again in July, 1900. The

hoped-for fisheries for the tile-fish have not

yet been realized.

The Albatross started on her first trip

from Woods Hole July 16, 1883. The

trip lasted, as I remembered it, five days.

It was my good fortune to be one of the

number assigned to this trip. In attempt-

ing to review the events of this trip I find

that my ability to recall details is limited

to a not large number of incidents which

rise in my memory like pictures. Life on

ship board is somewhat monotonous at best,

and when one experienced an undertone of

discomfort, there follows the natural tend-

ency to dismiss all recollection of it from

the mind.

One experience, however, was so unique,

and, fortunately, not associated with feel-

ings of discomfort, that I have often lived

it over in my memory. That was when the

first haul was made from the deep sea. A
depth, as I remember it, of 1,400 fathoms,

or nearly 1.6 miles, was shown by the sound-

ing that was made just before the trawl was

put overboard. As the dredging operations

of the Fish Hawk had been limited to

localities where the maximum depth was

less than half this depth, this was the first

experience of any one on board with really

deep-sea dredging. Of this event the pic-

ture which I carry in my memory is a mov-

ing one of perhaps a little more than a

quarter of an hour's duration, beginning

a few minutes before the trawl appeared

and ending after we had spent a few min-

utes in overhauling the material. The

trawl had been over several hours. I have

not verified my impressions, but I think it

was possibly as much as six hours. When
the indicator showed that the trawl was

within a few fathoms of the surface every

one began to peer down into the transpar-

ent water to catch sight of the messenger

that had been on such a strange voyage of

discovery. It was long past sunset and

quite dark, but the scene was brilliantly

lighted by electricity. A strong are-light

suspended over the water made sufficient

illumination to reveal a school of flying

squid pumping themselves about in the

water. The light penetrated to sufficient

depth to enable one to trace the wire cable

far down until it was lost in the darkness

below. For some reason, I do not know
why, I glanced around. What I saw and

remember would, I think, make a worthy

theme for a great painting. In the fore-

ground were the naval officers in their trim

uniforms; near them the little band of in-

vestigators in their nondescript but not un-

picturesque attire. Grouped on the fore-

castle was almost the entire ship 's crew, the

white trappings of the sailors standing out

bravely under the rays of the powerful

electric light. Above, below and around

about, darkness. The picture was given the

needed motif by the approaching trawl

upon which all eyes, but my own for a

brief interval, were centered. I find my-

self still as a somewhat detached spectator

recalling this scene, and think of this little

hemisphere of light in the general gloom

that shrouded the great expanse as symbolic

of the light of science in the world, which

is shining not only to reveal the things that

may be seen, but striving to illumine the

depths and thus bring to the surface a

knowledge of things that lie deeply hidden.

This scene lasted but a short time. Pres-
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ently we could discern, far down in the

transparent waters, a formless thing that

quickly took shape, and then the trawl was

hauled above the surface, the boom swung
in, the net emptied into the great sieve, and

we had our first view of living examples of

the abyssal fauna. Those forms that lay in

the sieve had, only an hour or two before,

been resting on the ocean floor where their

ancestors had lain undisturbed through

the ages of the past with no traditions to

affright them by visions of some mysteri-

ous being reaching down to snatch the

dwellers of the abyss to the unknown

regions above.

We had become familiar with the rich

and varied fauna of the continental slope,

and some of the party had had much ex-

perience in dredging in depths of as much

as 500 fathoms, but among this material,

not large in the mass, were forms that at

first no one could assign even to a probable

phylum. For example there were a half

dozen or more curious-looking objects, not

unlike in shape and size to an ordinary five-

cent loaf of bread, perhaps a little flatter,

and in color and consistency resembling the

compound ascidian known as sea-pork.

"When these objects were brought to the at-

tention of the moUusk specialist he would

have nothing to do with them, saying that

they were ascidians, or, possibly, worms.

The annelid specialist passed them by. It

was really not until some of these puzzling

creatures had been Ijdng for some time in

a tub of sea-water that they were seen to be

holothurians, sea-cucumbers of unusual ap-

pearance plucked from the abyss. Details

of this deep-sea fauna may be obtained

from the published reports of the Fish Com-

mission. A strange world was opened up to

the imagination by these creatures from the

depths: Fish with eyes living in those re-

gions whither the light of day can not

penetrate! Whence comes the light which

the presence of organs of sight implies?

Gorgonia corals, slender and fragile and as

delicate as the finest grasses of autumn,

shining in shadow with a brilliant phos-

phorescent light, suggest that if we could

see this ocean floor, we would see it dimly

illuminated by the phosphorescence of its

living denizens, among them groves of gor-

gonians, motionless in the currentless water

and shining with a light literally not seen

on sea or land.

I propose now to record brief memory
sketches of some of those who were associ-

ated with the Fish Commission at the

Woods Hole laboratory in 1882 and the

years immediately succeeding.

SPENCEB FULLERTON BAIED

Information regarding the life and

works of this great American can be had
from the published accounts. My purpose

here is simply to record a few personal rec-

ollections.

I flrst met Professor Baird in the summer
of 1882 when I came to Woods Hole as an

assistant of Professor Verrill. About the

first thing he said to me was to ask what

particular field of zoology I was interested

in. By this question I can see now two

striking characteristics of Professor Baird 's

mind : First, his interest in young men who
were inclined to the study of nature, and,

second, his conviction that such study was

best begun by becoming familiar with some

particular group of animals. He was then

about 60 years of age but looked older than

his years. He was a large man, probably

fully six feet in height, and possessed of a

powerful frame. He stooped slightly, his

movements were rather slow and his man-

ner deliberate. His hair and beard were

becoming gray. He had a kindly smile, a

genial but quiet manner, and a bearing

which might not improperly be called patri-

archal. He had a wholesome sense of humor,
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and was not unacquainted with, some of the

lighter literature of the day. He read

with zest, as many of us did, Rider Hag-

gard's "King Solomon's Mines," and was

so much interested in Mrs. Burnett's

"Little Lord Fauntleroy," which came out

in serial form in St. Nicholas, to which he

was a subscriber, that he asked the au-

thor's husband whether the story had been

completed, or whether Mrs. Burnett was

supplying copy to the magazine month by

month. He was much relieved when told

that the manuscript for the entire story had

been given to the publishers, since he could

now go on with the reading without fearing

that some calamity might happen to the au-

thor that would prevent her finishing the

story. He gave the impression of being one

who had succeeded in establishing entire

control over himself. I never saw him

roused out of his habitual serenity but once.

That was when a collecting expedition for

a special purpose was being delayed in its

starting because the commander of the

Lookout wanted to finish a game of tennis

he was playing on the grounds near the

Dexter House. ( The Lookout was a steam-

yacht used by Major Ferguson, the assist-

ant commissioner.) "When it was reported

to Professor Baird that the expedition was

being delayed he left his office and walked

at a very rapid pace down toward the lab-

oratory on Little Harbor. The commander

of the Lookout, sighting Professor Baird

bearing down upon him under full steam,

abruptly suspended his game and a few

minutes later the Lookout was under way.

Professor Baird 's knowledge of living

things, especially of fishes and birds, was

extensive, exact and detailed. He belonged

to the older school of naturalists whose

view of nature was bounded by no narrow

horizon. Unfortunately for him and for

science his later years were encumbered by

administrative details which, although he

attended to them apparently without

worry, were often perplexing, always time-

consuming, and grew in volume with the

years. As secretary of the Smithsonian

Institution and as commissioner of fish and
fisheries his administrative burdens were

very great. His nature was such that he

could not easily shift burdens to other

shoulders. As a consequence of all this he

suffered the penalties that follow long hours

at his desk substituted for a life that had
been formerly in good part spent in the

open.

In the interval between the summers of

1886 and 1887 his health failed, and in Au-
gust, 1887, he died in the residence build-

ing into which he and his immediate family

and the greater family making up the com-

mission force had moved but three years

before.

The funeral services were read by the

rector of the Episcopal Church of "Woods

Hole. To the prescribed church service

were added two of the beatitudes which

appeared to those who had been associated

with him most intimately to refiect the high

points of his character. They were the

ones which pronounce blessings on the

peace-makers, and on those who are pure in

heart.

Professors A. E. Verrill and Sydney I.

Smith are best known to "Woods Hole work-

ers for their voluminous and invaluable re-

port on the "Invertebrate Animals of Vine-

yard Sound and Adjacent "Waters.
'

' They

were alike in that they were zoologists of

unfiagging zeal. In all other particulars

they were unlike and good-naturedly anti-

pathetic. The one was unemotional,

dogged, and, to those who did not know
him well, seemingly, at times, crusty. The

other was quick, vivacious, open and frank

in his manner at all times and to all per-

sons. They invariably took opposite sides

of any question that came up for discus-

sion, whether it was scientific, political,
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theological or philosophical. The only ad-

verse criticism that I ever heard passed

upon their use of time was that they often

wasted it in argument over questions

which, however they might be settled, if

they ever were settled, would not advance

human knowledge appreciably, or improve

human practise materially. It must be re-

membered, however, that they were both

prodigious workers and that their argumen-

tation was about their only recreation.

They did not smoke, and, indeed, were ab-

stemious in all their habits, except in the

matter of debate.

Professor Verrill's memory for details

was almost uncanny. It was generally be-

lieved among us younger men that he could

tell correctly at any time the exact number

of spines on any parapodium on any species

of annelid that he had studied, and he had

studied those of the New England coast so

effectually that no one has attempted to do

much in a systematic way since his time.

It was a matter of surprise to those who
came to know him well to discover in him

a kindly heart and a genial nature. It is a

pleasure to record that he is still vigorous

and complaining, as usual, because there

are not more than twenty-four hours in the

day. Professor Sydney Smith, too, is still

much alive, and in spite of the great afflic-

tion in the loss of his sight, is still un-

quenchably bright and cheerful.

A peculiarity which Professor Verrill

possessed as an arguer may be commended

to any who may have to play the part of

disputant. No matter what the nature of

the interruption might be, or how often the

interruptions were made, he never allowed

them to divert him from the main course of

his argument. I have often heard Mr.

Sanderson Smith engaged in a furious de-

bate with Professor Verrill, generally dur-

ing the progress of dinner, where the fury,

however, was all on the one side, and mani-

festing itself in frequent and energetic in-

terruptions and expostulations, during

which Professor Verrill would patiently

pause, and, after the breath of his opponent

was exhausted, take up his argument where

it had been interrupted, and, with even

voice, continue as if nothing had been said

on the other side. By and by, at the proper

place he might reply to the interjected

arguments.

Eichard Eathbun was working in the lab-

oratory in those days. His special interest

then was in parasitic copepods. He was a

most industrious worker and smoked an

amazing number of cigarettes while at

work. His tireless industry in those days

was prophetic of his subsequent, indefatig-

able, vacationless, administrative labors to

which the splendid achievements of the Na-

tional Museum are in no inconsiderable

degree due.

George Brown Goode was one of the most

well-balanced minds it has been my priv-

ilege to know. I remember very well his

wonderfully clear and honest eye, his great

expanse of forehead, his ready and intelli-

gent interest in what we younger men were

working at, his wise and stimulating sug-

gestions. It is much to be regretted that he

had not been chosen by one of the great

universities, where, in surroundings less

permeated with administrative detail, he

might have developed the talents which I

am sure would have made of him a great

teacher, with a longer span of life than was

his portion.

John A. Eyder, the most gifted, the most

original, the most profound, the most un-

conventionally human of them all, withal a

most likable man, stands out prominently

among the workers at the Fish Commission

laboratory in the 80 's. Often have I sat

in wonderment as I listened to his conversa-
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tions, which were, indeed, largely mono-
logues, and recall also a remark of Eath-

bun's, made a few years later. He said

that Ryder would awaken lively interest at

the meetings of the Biological Society in

"Washington, and hold their undivided at-

tention throughout the entire meeting, al-

though, often, he confessed, no one was ex-

actly certain what he was actually talking

about. He was wonderfully suggestive and
always interesting. After having been a

member of the faculty of the University of

Pennsylvania for but a few years, he died at

a comparatively early age. His death, as

was that of the talented and beloved Mont-
gomery, who some years later succeeded

him to the same chair, was a calamity to the

science of biology in this country.

Theodore N. GiU appeared to me to be a

rather elderly man in 1882, but he could

not have been much above fifty years of age.

He was then and, unless his memory has

yielded to the weight of years within the

past few months, still is an animate ichthy-

ology in himself. How a memory such as

his could develop in these days of printed

books, with their tabulated lists and bibliog-

raphies alphabetically arranged for ready

reference, is a marvel. Names of varieties,

species, genera, families, orders, sjm-

onyms, authorities, morphological details,

literature in many tongues, seemed to be

always at hand and ready for immediate

use. In the variety, extent and accuracy of

his knowledge he stands in a class by him-

self among the men I have known.^

Dr. Jerome Kidder, naval surgeon, was
another of the interesting and capable men
that Professor Baird attracted to himself

and the commission. He had charge of

such investigations as required a knowledge

of chemistry. His personality is still a very

real presence in my memory where he

3 Professor Gill died September 25, 1914, aged

seventy-seven.

stands as a model of good-breeding, good-
humor and good-fellowship. He was pos-

sessed of intellectual endowments of signal

brilliancy. His early death was mourned
by a much wider circle than that bound to

him by the ties of kindred.

Tarleton H. Bean was not engaged in

field work much of the time in the years of

which I am speaking, although he had been
much in the field in the earlier days of the

commission. As I remember him he was al-

ways animated and cheery, abounding in

interesting and amusing anecdote, with an
extensive and accurate knowledge of fishes

and their ways.

Captain Z. L. Tanner, in 1882, was in

command of the Fish Eawk whose construc-

tion he had superintended. Before that

time he had been in command of the Speed-
well. When in 1883 the Albatross was
placed in commission he became her com-
mander. While a naval officer with the

rank of captain, he was not a graduate of

the Naval Academy, but had been pro-

moted for distinguished services in the

Civil War. He had a fiorid complexion, a
somewhat harsh voice, and a bluff and
hearty manner, such as one naturally as-

sociates with the typical ship 's captain. He
was a strict disciplinarian, but just and
impartial, and highly respected by all who
served under him, or were in any way as-

sociated with him.

Captain J. W. Collins was the designer

of the U. S. Fish Commission schooner

Grampus and her first skipper. The
Grampus was intended to be a model fish-

ing schooner, and is distinguished as the

prototype of the We're Here of Kipling's

"Captains Courageous." He is remem-
bered by me for his cordial and approach-

able maner, his profound knowledge of the

fishing industry, especially on the Banks,
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and for his narratives of his own personal

experiences and of those of others. One
incident, the truth of which I have no rea-

son to doubt, was that of two of his acquain-

tances, who loaded two dories from the

flesh of a giant squid, which they found

floating at the surface, leaving an amount

which they estimated would have made
another dory load. Other incidents of his

narrating were not meant to be taken liter-

ally, as, when speaking of his experiences

in Copenhagen, when attending an interna-

tional fisheries meeting, where he said that

it rained so much that horses frightened at

a person who was not carrying an umbrella.

Then there was his story of the commander

of a vessel, who, sailing into his home port

on the Norway coast when there happened

to be no fog, did not recognize the place,

and accordingly put out to sea, when, the

usual fog setting in, he succeeded in a few

hours in making his own familiar harbor.

Captain H. C. Chester had charge of the

collecting apparatus and superintended

the dredging operations. The trawls and

nets were stored in what is now called the

Stone Building, then known as the Old

Candle Factory. Captain Chester was an

ingenious and true son of the Nutmeg state.

His inventive genius was highly valued by

Professor Baird, as an examination of the

Reports will show. He abounded in quaint

and original humor. He had had much ex-

perience as a sea-faring man. It was well

known among us that Captain Chester had

taken a prominent part in the Polaris ex-

pedition, and that it had been due to his

unflagging good-spirits in the presence of

intense cold and extreme privation that the

party that returned by land was brought

through safely. We often tried to get him

to tell us about that expedition but never

succeeded. He preferred to talk about

Noank, Connecticut, which he invariably

spoke of as "the garden spot of the earth,"

and a famous variety of apple, which his

father developed to grow in an orchard on

a steep hill side. These apples, he averred,

were flat on one side, which kept them from

rolling down hill into his neighbor's field

below.

Sanderson Smith I remember as an

elderly man, probably Professor Baird 's

senior. I think that he had been an engi-

neer by profession, but with a strong bent

towards natural history. His work for the

commission, besides looking after the mol-

lusca, consisted in tabulating results of

soundings, dredgings, temperature data,

and the like. He was a model of good na-

ture, more ready to do favors for others

than to minister to his own comfort. In

those days there were many visitors to the

laboratory and Sanderson was always ready

to drop his work, which the rest of us some-

times did reluctantly, to show visitors over

the laboratory. James H. Bmerton, Pro-

fessor Verrill's artist, was very patient

under these visitations to his table, but one

day, I remember, he complained vigorously

because some of the visitors had breathed

down the back of his neck as they were

watching him make a sketch.

Soon after we moved into the new resi-

dence building some of us one morning

found Sanderson looking with a much
puzzled expression at the new clock, across

the face of which was printed a direction

for winding, but which he was interpreting

as a weather forecast. Pointing to it with

an air of indignant agitation he said:

"Why, why, why, what, what, what does

that mean? 'Wind every Monday morn-

ing'!"

Leslie A. Lee was a most cheery and well-

beloved member of Professor Baird 's larger

family in the 80 's. He was an enthusi-

astic collector, capable of the best work, but

whose love of collecting and of first-hand
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observation overrode Ms inclination to put

his knowledge into printed form. His pub-

lications bear no proper relation to bis work

and knowledge.

H. L. Bruner, one of tbe assistants in my
time, grave and serious as a young man,

was assiduous and painstaking in bis work,

and immune to sea-sickness. J. Henry

Blake, who succeeded Emerton as artist,

and was in tbe laboratory for tbree or four

years, is anotber who bas built himself a

pleasant habitation in my memory.

Among the young men who worked in

tbe laboratory on Little Harbor in 1882

and 1883 were also B. P. Koons, W. B. Saf-

ford, Peter Parker and Ralph S. Tarr.

Tarr was so much impressed with the accu-

racy of Vinal N. Edwards as a weather

forecaster that he declared that if Vinal

Edwards said it was not going to raiu in

the afternoon he would still believe him

even if his own senses told him that there

was a genuine downpour.

A year or two later, Professor "W. Libbey

for at least a summer, and Professor W. B.

Scott, as an occasional visitor, brought new
ideas and methods, and Dr. McCloskie, too,

brought a breeze of enthusiasm with him

that was most refreshing.

Among the numerous visitors to the lab-

oratory who tarried long enough to impress

their strong personality on us younger men
I recall most vividly and pleasantly Pro-

fessor Cope and Doctors Osier and S. Weir

Mitchell.

It is not my purpose to extend these rem-

iniscences much beyond the days when Pro-

fessor Baird's presence was the most potent

influence in this community. I shall, how-

ever, insert a few observations on the sea-

son of 1889.

Eeturning after a year's interval, I found

a complete change in the personnel, and but

little change in the spirit which pervaded

the laboratory. The laboratory was under

the efficient directorship of Dr. H. V. Wil-

son. The laboratory workers still had their

mess ia the residence building, where I

greatly missed the benign presence of Pro-

fessor Baird.

There was here, however, that summer, a

man of quiet and unobtrusive manner, who,

as it seems to me, had elements of real

greatness in his nature in higher degree

than any one whom it has been my fortune

to know. That was Professor W. K. Brooks.

It was an interesting lot of young men
that I found in the laboratory of the U. S.

Pish Commission in 1889. There was E. A.

Andrews, then and still of Johns Hopkins

University; H. V. Wilson; P. H. Herrick;

E. R. Boyer, C. B. Davenport, and W. M.

Woodworth, post-graduate students of Har-

vard ; M. C. Greenman, a post-graduate stu-

dent of the University of Pennsylvania;

R. P. Bigelow, C. P. Hodge, T. H. Mor-

gan, and Sbo Wata^e, post-graduates of

Johns Hopkins. Of this group, Hodge, who
has recently molted the effete east, has

written of dynamic biology. I think it can

be said with truth that he and the others of

this little group, after the quarter of a cen-

tury that intervenes, are to be reckoned as

among the potent dynamic agencies in the

biological science of this generation.

The Marine Biological Laboratory had

been opened the previous summer. Dr.

Whitman bad already inaugurated the cus-

tom of having evening lectures. They were

held in the one laboratory building ia the

room, I think, in which the invertebrate

course is now conducted.

In 1889 cross-breezes were rufSing the

calm of the biological atmosphere. There

were some in the laboratory who stoutly de-

nied that the surroundings did or could

have any manner of influence on the germ

cells. There was no god in animated na-

ture but heredity and Weismann was his

prophet. In those days also the neo-La-
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marckians were in the land ; sturdy Ameri-

cans they were, who hardened their hearts

at ideas made in Germany. One evening,

I remember, we went over to the Marine

Biological Laboratory to hear a lecture by

Professor E. D. Cope. The lecture was on

some mechanical factors in evolution. Pro-

fessor Cope, the most scintillatingly bril-

liant American man of science that has yet

appeared, told us about the shapes of the

carpal bones in a number of extinct artio-

dactyles which he had been studying. He
illustrated his lecture with numerous

crayon sketches which he made while he

was talking. His conclusion was that these

bones owed their shape to the mechanical

effects of pressure and stress, and were thus

evidence of the inheritance of characters

that had become impressed on lines of de-

scent by the surroundings, and hence might

be said to prove the inheritance of acquired

characters. I recall that one of the young

men, upon our return to the Fish Commis-

sion laboratory, characterized Professor

Cope's lecture as puerile, which I did not

think then, nor do I think now, is exactly a

word that is needed to describe anything

which Professor Cope said or did in 1889.

It has been my fortune once and again

to hear more or less patronizing criticism

of the way time was spent in the work of

collecting and classifying the animal and

vegetable forms which inhabit the waters of

the "Woods Hole region. Doubtless the time

could have been better spent, but this re-

mark may be made with equal justice con-

cerning any sort of human endeavor. It

may not be amiss to say that whatever the

character of the publications of these earlier

workers, the conversations to which, as a

young man, I listened between such men as

Professors Baird, Gill, Verrill, Smith,

Goode, Eyder and Cope, contained nothing

about priority of names, and little upon

taxonomy in general, while they did abound

in discussions of such matters as the habits

and distribution of animals, adaptation,

development, function, behavior and he-

redity.

Looking back on the laboratory activities

of those days and comparing them with the

present with its varied application of the

sciences of chemistry and physics to the

study of the phenomena of life, the work

done here in the 80 's may seem narrow.

It should be remembered, however, that no

science has sprung at once into maturity.

The immediate problem before the Com-
mission of Pish and Fisheries was that of

acquiring all the knowledge obtainable of

the fishes of our coast and of their food and

environment. It is not conceivable that

this knowledge could have been gained in

any other way than by a study of the condi-

tions at first hand. Doubtless our knowl-

edge is to be vastly extended by those ex-

perimental methods whereby animals are

subjected to conditions which do not exist

in nature, but such investigations, however

valuable they may be in refining and ex-

tending our knowledge of life, would have

been as much out of place in the days of

Baird and Agassiz as the automobile and

the locomotive would have been in the for-

ests of this country 200 years ago.

Those of us who breathed the serene

atmosphere of the days of Professor Baird,

and have continued work somewhat similar

to that which we began some three decades

ago, have inherited, I trust, some of his

kindly spirit that should enable one to

listen to criticism with equanimity and to

endure patronage without agitation of

mind. Thus one may dwell beside the road

and be a friend to the passing biological

pageant. So he could be a respectful on-

looker when, in 1898, he beheld the passing

show, brave with many colors; when new-

born ideas in biology must first be baptized

in corrosive sublimate and then decked in
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the royal purple of hematoxylin before they

could be exposed to the awed gaze of the

beholder. Likewise, in 1899, when the name

of vom Eath was a word to conjure by ; con-

tinuing in 1900, when nerve endings were

the end and aim of all that was worth while,

he could only wonder and be silent. I re-

member in 1899 asking an acquaintance

that I had made the previous year what he

was working at. His reply was: "I have

been working for the past two years on the

nerve endings of Arenicola, but have not

got any results yet." But with the intro-

duction of experimental methods the epoch

of zoological fads came to an end. Now our

dweller beside the road listens with appre-

ciation to illuminating lectures on a vari-

ety of subjects, where problems new and

old are attacked from various and unusual

points of approach and by a multiplicity

of methods. He listens with delight to the

lecturers who announce the results of their

researches, but with a conviction that is

sometimes in inverse proportion to his

knowledge of the subject under discussion.

Often he is inclined to accept these conclu-

sions with enthusiasm, only to have his

enthusiasm chilled when he hears what the

lecturer's friends have to say about the lec-

ture on the following morning.

When, in more recent years of the Fish

Commission, or Bureau of Fisheries, as it is

now called, Parker, with no other equip-

ment than a pair of hat-pins, demonstrated

the functions of the otoliths of fishes, and,

with an apparatus which he constructed

with the aid of a saw and hammer, supple-

mented by a simple surgical operation, dis-

covered the function of the lateral line in

fishes, and in equally simple fashion cleared

away the fog that enveloped our knowledge

of how much or how little fishes hear sounds

either above or beneath the water; when
Sumner showed by ingenious but easily

worked experiments the degree to which

flat-fishes adapt themselves to their sur-

roundings; when Field gave proof as con-

vincing as that of the proverbial pudding

that Mytilus edulis is truly an edible, and
that the smooth dog-fish by some other name
would be eagerly sought in the markets;

when these pieces of original work and

others like them, of which many could be

named, are considered, we feel that they

represent in good degree the kind of inves-

tigation which would have won Professor

Baird's hearty sympathy and approval. I

am inclined to think, however, that he

would have viewed with still greater favor

the Bulletin of the Bureau of Fisheries for

1911 reporting a Biological Survey of the

Waters of Woods Hole and Vicinity.

Edwin Linton

Washington and Jefpeeson College,

Washington, Pa.

TEE INTEENATIONAL ENGINEEBING
CONGBESS

There will be held at San Francisco, from

September 20 to 25, .1915, an International

Engineering Congress, organized and con-

ducted under the auspices of the American So-

ciety of Civil Engineers, the American Insti-

tute of Mining Engineers, the American

Society of Mechanical Engineers, the Ameri-

can Institute of Electrical Engineers and the

Society of Naval Architects and Marine Engi-

neers. General G. W. Goethals has consented

to act as honorary president and is expected to

preside over its general sessions. The follow-

ing eminent engineers have consented to serve

the congress as honorary vice-presidents : Pro-

fessor Eichard Beck, Sir J. H. Biles, Otto T.

Blathy, Commander Christian Blom, Pro-

fessor Andre Blonde!, Dr. C. E. L. Brown,

Dr. Emil A. Budde, Henry Le Chatelier, Pro-

fessor Hermann HuUmann, Wm. Henry
Hunter, Professor Luigi Luiggi, Eear Ad-
miral Yoshihiko Mizutaui, W. M. Morday, Sir

Charles Parsons, Jean L. de PuUigny, V. E.

TimonofF, E. P. J. Tutein-Melthenius, H. H.
Vaughn, Sir Wm. WiUcocks.
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The papers to be presented before the con-

gress will cover the general field of engineering

and will be published in ten volumes.

The papers in general are intended to treat

the various topics in a broad and comprehen-

sive manner and with special reference to the

important lines of progress during the past de-

cade, the present most approved practises and

the lines of present and future development.

The general fee for membership in the con-

gress is $5, which will entitle the member to

receive the index volume and any single vol-

ume of the transactions he may select, together

with the right of participation in all the gen-

eral activities and privileges of the congress.

The committee of management must know at

the earliest practicable date the number of

members in the congress. Effective plans in

regard to the publication of the transactions,

as well as all arrangements looking toward the

proper ordering of local affairs during the

week of the congress, require this information.

It is expected that there will be arranged a

number of excursions to points of engineering

and general interest within practicable reach

of San Francisco, and every effort will be made
to enable visiting engineers to inspect person-

ally such engineering works as are especially

typical of engineering on the Pacific Coast.

Further information of general interest and

importance regarding the congress will be

given publicity through the technical press,

and to all subscribers notice will be sent con-

taining more complete information as to

papers, sessions of the congress, excursions,

travel routes and itineraries, hotel rates and

accommodations, and other matters of impor-

tance.

Mr. W. F. Durand is chairman and Mr. W.
A. Cattell is secretary of the committee of

management, the address of which is Foxcroft

Building, San Francisco.

EDITH JANE CLATPOLE

The following minute in memory of Dr.

Edith J. Claypole, who died in March, as a

result of infection incurred in the preparation

of typhoid vaccine for the armies of Europe,

has been adopted by the Science Club of

Wellesley College. It has also been embodied
in the minutes of the Academic Council:

The Science Club of Wellesley College records its

sense of loss in the death of Edith Jane Claypole,

a charter member of the club, its first secretary,

and active both in its foundation and in its early

conduct. Descended from a father who was him-

self a distinguished man of science, and receiving

her early education at home, she was by inherit-

ance and training exceptionally fitted for the line

of work to which she chose to devote her life. She

early exhibited unusual capacity for research; in

the field of cell-studies and pathology her many
papers are evidence of her power of achievement.

As a teacher she opened the eyes of her students

to the beauty and significance of living things, re-

vealed to them the method of science, and inspired

them with the high nobility of its aims. Mem-
bers of other departments recognized the open-

mindedness and appreciation that marked her atti-

tude toward all branches of scientific activity. As

a physician she early became interested in preven-

tive medicine, and to its advance she devoted her-

self without reserve. Through her researches in

pathology, particularly in certain obscure eases of

infection and in typhoid immunization, she won
distinction, and in the application of these re-

searches to the needs of humanity, she has now
crowned her service with the gift of her life. Her

charm of manner and winsomeness of spirit, with

a strong and wholesome nature, quick and tender

in its response to the needs of others, and her un-

failing steadfastness in friendship, endeared her

to large circles. We, the members of the Science

Club, express our sadness in the loss of a comrade,

and our appreciation of her service to science and

to humanity.

SCIENTIFIC NOTES AND NEWS
The Civic Forum Medal of Honor awarded

annually for " distinguished public service

"

has been presented to Mr. Thomas A. Edison.

Dr. Abeaham Jacobi was the guest of honor

at a dinner in the Hotel Astor given by the

physicians and officers of the Bronx Hospital

on the occasion of his eighty-fifth birthday.

At the annual meeting of the American

Academy of Arts and Sciences, held on May
12, at its house, 28 Newbury Street, the follow-

ing officers were elected

:

President, Henry P. Walcott; Vice-presidents,

Elihu Thomson, William M. Davis, A. Lawrence
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Lowell; Corresponding Secretary, Harry W. Tyler;

Recording Secretary, William Watson; Treasurer,

Henry H. Edes; Librarian, Arthur G. Webster;

Chairman of Sumford Committee, Charles E. Cross;

Chairman of C. M. Warren Committee, Henry P.

Talbot; Chairman of Publication Committee, Ed-

ward V. Huntington; Chairman of House Com-
mittee, Hammond V. Hayes.

At the annual election of oflScers of the

Boston Society of Natural History, the follow-

ing were chosen: President, Edward S. Morse;

Vice-presidents, Robert T. Jackson, Nathaniel

T. Kidder, WiUiam A. Jeffries; Secretary,

Glover M. Allen ; Treasurer, Edward T. Bouve

;

Councillors for Three Years, Charles F.

Batchelder, Reginald A. Daly, Merritt L.

Eernald, William L. W. Field, John C.

PhiUips, William M. Wheeler, Edward Wig-
glesworth, Mary A. WiUcos.

The Barnard gold medal awarded every fifth

year by Columbia University, on the recom-

mendation of the National Academy of Sci-

ences, " to that person who, within the five

years nest preceding, has made such discovery

in physical or astronomical science, or such

novel application of science to purposes bene-

ficial to the human race, as may be deemed by

the National Academy of Sciences most

worthy of the honor," will be given this year to

William H. Bragg, D.Sc, F.E.S., Cavendish

professor of physics in the University of Leeds,

and to his son, W. L. Bragg, of the University

of Cambridge, for their researches in molecular

physics and in the particular field of radio-

activity. The previous awards of the Barnard

medal have been made as follows

:

1895—Lord Kayleigh and Professor William Earn-

say.

1900—Professor Wilhelm Conrad von Eontgen.

1905—Professor Henri Beoquerel.

1910—Professor Ernest Butherford.

The Butler gold medal to be awarded

every fifth year by Columbia University

for the most distinguished contribution

made during the preceding five-year period

to philosophy or to educational theory, practise

or administration will be given to the Hon.

Bertrand Russell, F.R.S., lecturer and fellow

of Trinity College, Cambridge, for his con-

tributions to logical theory. The Butler silver

medal is to be awarded to Professor Ellwood

Patterson Cubberley, of Leland Stanford Jr.

University (A.M., Columbia, 1902; Ph.D.,

1906), for his contributions to educational

administration.

The city of Philadelphia, acting on the

recommendation of The Franklin Institute,

has awarded the John Scott Legacy Medal and

Premium to Herbert Alfred Humphrey, of

London, England, and to Cav. Ing. Alberto

Cerasoli, of Rome, Italy, for the Humphrey
Pump, a device for raising water by the direct

application of the explosive energy of a mix-

ture of combustible gas and air. In the

pump, the momentum of a moving column of

water is utilized to draw in and compress in a

suitable chamber a charge of the gas mixture

whose explosion raises the water.

The Edward Longstreth Medal of Merit of

the Franklin Institute has been awarded to

the late Mr. George A. Wheeler for his esca-

lator. The basic invention was first disclosed

in a patent granted to Mr. Wheeler in 1892,

and a number of patents were subsequently is-

sued to him for improvements and develop-

ments.

At the annual meeting of the Boston So-

ciety of Natural History, held on May 5, the

two annual Walker Prizes in Natural History

were awarded. The first, of sixty dollars, was

given to Miss Emmeline Moore, of the depart-

ment of biology, Vassar College, and the sec-

ond, of forty dollars, to Miss Edith B. Shreve,

of Tucson, Arizona. The two successful es-

says were entitled, respectively :
" The Pota-

mogetons in Relation to Pond Culture " and
" An Investigation of the Causes of Autonomic

Movements in a Succulent Plant." These an-

nual prizes are awarded for the two best es-

says submitted on subjects selected by a com-

mittee of the society. For the years 1916 and

1917 the committee announces that competi-

tive essays will be received on " any subject in

the field of natural history" thus allowing

wide scope.

The Howard Taylor Ricketts Prize for re-

search in the department of pathology and hy-

giene and bacteriology at the University of
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Chicago has this year been awarded to Miss

Maud Slye for her work on " The Influence of

Inheritance on Spontaneous Cancer Forma-

tion in Mice." This prize is awarded annually

on May 3, the anniversary of Dr. Eickett's

death from typhus fever acquired while in-

vestigating that disease in Mexico City.

Mr. C. E. Lesher, associate geologist of the

land-classification board of the United States

Geological Survey, has been assigned by the

director of the survey to take charge of the

work of compiling the statistics of coal pro-

duction published in the annual volume " Min-

eral Eesources." This work has heretofore been

directly under Edward W. Parker, whose resig-

nation from the Geological Survey is effective

July 1.

Dr. Edward C. Eosenow, of the Memorial

Institute of Infectious Diseases, Chicago, has

been appointed chief of bacteriologic research,

Mayo Foundation, Eochester, Minn. Dr. Eose-

now will begin his new work on July 1.

The following have been appointed by the

trustees of Columbia University as the board

of managers of the George Crocker Special

Fund for Cancer Eesearch for three years

from July 1 next: Dr. T. Matlack Cheesman,

Dr. "Walter Mendelson, President N. M. But-

ler, Dean Samuel W. Lambert, Professor War-

field T. Longcope, Professor William G. Mac-

Callum and Professor Francis Carter Wood.

Dr. J. Alexander Murray has been ap-

pointed general superintendent of the Imper-

ial Cancer Eesearch Fund and director of the

laboratories, in succession to Dr. E. F. Bash-

ford.

Dr. Lentz, director of the Prussian imper-

ial health office, has been appointed the re-

porting councilor in the medical department

of the ministry of the interior, as successor of

Dr. Abel, who has been transferred to the In-

stitute of Hygiene at Jena.

Mr. Leo E. Miller writes to the American

MuseuiQ of Natural History from South

America that he has completed his work in

Antioquia and on March 30 sailed from Bar-

ranquiUa to Colon en route to Bolivia, where

it is proposed to inaugurate a zoological sur-

vey similar to that which the museum has con-

ducted in Colombia for the past five years.

Mr. Miller's collections, amounting to two

thousand birds and mammals, has been re-

ceived by the museum.

Dr. Egbert F. Griggs, of the department of

botany at the Ohio State University, has been

selected by the National Geographic Society

to lead an expedition to study the vegetation

of the Katmai district in Alaska. The pur-

pose of the expedition is to study the means by

which vegetation gains a foothold on the vol-

canic ash with which the country was covered

by the eruption of Katmai in 1912. This ash-

covered region is many hundreds of miles in

extent, covering a portion of the Alaska Pen-

insula and the gTeater part of Kadiak Island.

An excursion to the Hawaiian Islands, under

the charge of Professor George H. Barton, di-

rector of the Teachers' School of Science, wiU

leave Boston on July 4.

Mr. Lloyd B. Smith, of the Associated Geo-

logical Engineers, has returned to Pittsburgh,

after spending three months in the oil fields

of Mexico and Central America.

Alvin J. Cox, Ph.D. (Breslau), instructor

in chemistry at Stanford University from 1904

to 1906, has returned to San Francisco on a

leave of absence to take charge of certain fea-

tures of the Philippine exhibits at the exposi-

tion. He has held the position of director of

the United States bureau of science in the

Philippine Islands.

Professor W. H. Kavanaugh, head of the

experimental engineering department. Univer-

sity of Minnesota, has been appointed a mem-

ber of the international jury of award, depart-

ment of machinery, at the Panama Exposi-

tion, San Francisco. Professor Kavanaugh is

spending the month of May at the exposition

judging- exhibits.

Professor H. H. Stoek, head of the depart-

ment of mining engineering of the University

of Illinois, has been granted a leave of ab-

sence to act as a member of the Committee on

Awards for Mining Exhibits at the San Fran-

cisco Exhibition. Professor Stoek is now in

California.
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Professor Eobert A. Millikan, of the Uni-

versity of Cliicago, delivered the " Tlionias

Lectures " at Eichmond College in April. The

general topic was " The New Physics." In his

first lecture Dr. Millikan recounted some of

the important recent discoveries in the field of

radioactivity and X-rays and discussed the

significance of these facts to modern science

and life. The second lecture was given to a

description of some of the properties of the

electron, and the methods by which these prop-

erties had been discovered.

Director John F. Hayford, of the College

of Engineering of Northwestern University,

addressed the engineering sub-division of the

Chicago Association of Commerce on Friday

evening, May 14, on the subject " Chicago as

an Engineering Center."

Professor Louis Kahlenberg, of the Uni-

versity of Wisconsin, delivered the annual ad-

dress before Phi Lambda Upsilon, the honorary

chemical society of the University of Michi-

gan, at Ann Arbor, on May 13. The subject

was " A Neglected Principle of Chemistry and

some of its Applications."

UNIVEBSITY AND EDUCATIONAL NEWS
The trust estate of $3,250,000 left by Miss

Elizabeth Thompson, will on the death of her

brother and sister be equally divided among
the following institutions : The Children's Aid

Society, the New York Association for the

Improvement of the Condition of the Poor, the

New York Historical Society, the Society of

the New York Hospital, the Presbyterian Hos-

pital and Columbia University.

The Michigan legislature has appropriated

$350,000 for the erection of a new university

library building for the University of Michigan.

The James Buchanan Brady Urological

Institute of the Johns Hopkins Hospital, made
possible through Mr. Brady's gift of $600,000,

was formally opened on May 4. Among those

who made speeches were Dr. Hugh H. Young,

head of the institute, and Dr. William H.

Welch.

Dr. Thomas Ordwat, of the Harvard Med-
ical School, has accepted the deanship of the

Albany Medical College. Dr. Ordway was

formerly professor of pathology in the medical

school of which he now becomes dean.

G. V. CopsoN, now specializing in dairy

bacteriology in the University of Berne,

Switzerland, has been appointed instructor in

pathological and dairy bacteriology at the

Oregon Agricultural College.

Dr. E. F. Malone, of the department of

anatomy. University of Cincinnati, has been

promoted to be associate professor of anatomy.

Dr. Ernest Linwood Walker, formerly

chief of the biological laboratory of the

Federal Bureau of Science, and chief of the

department of medical zoology at the Univer-

sity of the Philippines, Manila, has been ap-

pointed associate professor of tropical medicine

at the George Williams Hooper Foundation for

Medical Research, University of California.

Professor E. C. Lodge, who has been this

year at the University of Minnesota, has been

appointed professor of philosophy and psychol-

ogy at the University of Alberta.

DISCUSSION AND COBBESPONDENCE

balanced solutions and nutritive solutions

Mr. True's article on "Antagonism and

Balanced Solutions " ^ closes with the follow-

ing remarks.

la both sea water and the more or less dilute

nutrient solutions present in the soil, normal life

is sustained, as a rule, only in mixtures of proper

proportions and necessary concentration. Since

salts are required in both cases to overcome the

harmful action of pure water, as well as that of

the salts themselves, there seems to be no reason to

seek to limit the use of the term "balanced solu-

tions" in the manner suggested by Loeb and

Osterhout. Unless we admit that malnutrition

due to a deficiency in nutrient salts is a form of

toxicity excited by the substances present, we can

hardly escape the alternative proposition that the

missing salts are injurious in absentia.

Since the writer is responsible for the in-

troduction of the term physiologically bal-

anced salt solutions,- he may be pardoned for

pointing out that in his opinion neither of the

1 Science, N. S., XLL, No. 1061, p. 653, 1915.
2 Loeb, Am. Jour. Physiol, III., p. 445, 1900.



758 SCIENCE [N. S. Vol. XLI. No. 1064

two alternatives in tlie last sentence of Dr.

True is correct. The writer defined physio-

logically balanced salt solutions as solutions

in which the toxic effects are annihilated,

which each or certain constituents would have

if they were alone in solution. Thus the fer-

tilized egg of Fundulus develops naturally in

sea water, is killed in a pure NaCl solution of

the concentration in which this salt occurs in

sea water, and is kept alive if some CaCl, or

ZCl 4- CaCl, is added. Since the egg lives

and develops perfectly normally in distilled

water the CaCl^ or KCl -]- CaCL are only

needed to counteract the directly injurious

effects which the NaCl solution produces as

soon as its concentration exceeds a certain

limit (about m/8) (but not to counteract the

injurious effects of distilled water which do

not exist in this case). The nature of this in-

jurious action of the NaCl solution of a suffi-

ciently high concentration is perfectly well

known, since it consists in the injury or de-

struction of the specific impermeability or

semipermeability of the membrane.^

The term •physiologically lalanced or pro-

tective salt solution was intended to be used

in contradistinction to the term nutritive

solution. If from a nutritive solution one or

the other constituent is omitted (e. g., K or NOj
in the case of plants or K or the ion NH. in

the case of bacteria) so that a malnutrition or

a deficiency disease follows, it can not be

stated that the organism suffers from the

toxic effects of the salts left in the solution

(as in the case of a pure NaOl solution of a

sufficiently high concentration) but it suffers

because the missing elements are indispensable

building stones in the construction of the com-

plicated compounds of the organism. The

writer is not aware that anybody has proved

that NOs or K or PO^ in the nutritive solu-

tion of a plant are merely needed to over-

come the toxic effects of the rest of the con-

stituents of the nutritive solution; while in

the case of Fundulus the experiments with

distilled water show directly that the egg does

sPfliiger's AroUv, CVIL, p. 252, 1905; Bio-

cTiem. Ztschr., XLVII., p. 127, 1912; Jour. Biol.

Chem., XIX., p. 431, 1914.

not depend for the building up of an embryo
upon any of the salts contained in the sea

water or any other physiologically balanced

solution.

In the writer's opinion the last sentence in

Dr. True's note should read as follows : A defi-

ciency of nutritive salts deprives the organ-

ism of some of the necessary building stones

for the construction of its specific complicated

compounds, and this deprivation may result in

the formation of inadequate or directly in-

jurious compounds, causing the phenomena

of malnutrition or of the " deficiency diseases."

Jacques Loeb
The Eockefeller Institute

FOB Medical Eeseaech,

New York

the typical case exemplified^

I RECEIVED three offers when I came up for

my degree; two from institutions in the east

and one from a typical state university in the

northwest. The opportunities for scholarly

work were pictured to be as great by the west-

ern university as by the two eastern, and the

former offered me considerably more in salary

than either of the latter. Everything else

being equal, the difference in salary decided

the case. I came west, was disillusioned, and

now wish that I had chosen differently ; but, by

the light that I had to follow, I could not have

made a different choice. Therefore, it is with

the purpose of casting some new light upon

the offers that come from the west that I now
write.

In general, the positions out here seem more

attractive than those in the east, because usu-

ally the beginning salaries are higher—^the fact

that the maximum salary is much lower is

overlooked or disregarded ; and because usually

the opportunities for scholarly and research

work are represented to be as large. Or, rather,

I should say, misrepresented, for all the time

that I have had for original work I have taken

from my sleep and recreation.

In the correspondence that I had with the

head of my department and with the president

of the university in reference to the position,

1 See the letter by Professor Edward C. Picker-

ing, Science, February 19, 1915, p. 288.
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they spoke glowingly " of tlie opportunities in

a comparatively new institution in a rapidly

growing section of the country," and assured

me that "every facility will be given you to

continue your research work." My program

as outlined by mail was reasonably light; but

when I came to assume my duties I found

that I was expected to grade all the quiz and

examination papers. Consequently a great

part of my time during the first year was spent

with the blue pencU. In my correspondence

pertaining to the position this sentence ap-

pears :
" Graduate or advanced student assist-

ance will doubtless be furnished," if I should

become unduly burdened with academic work.

I have made several requests for assistance,

but so far have been denied it.

[Nevertheless I was determined to keep the

pot boiling, and I was, after a short delay, at

work upon a minor problem. My first re-

quisition for apparatus was granted imme-

diately. I was forced to wait three months

for my second; and when I made my third

request I was asked the startling question,

"Are you conducting personal research?" If

so, I should have to meet i)ersonally the ex-

penses of such work. I could not answer the

question at first, for I did not know what

personal research was, never having heard the

phrase before; but when I learned that work

which is self-initiated is personal, I realized

that my work belonged to that category. The

officer of administration with whom I had this

conversation tried to show me that it was an

imposition on my part to make this request.

Why! had he not done research in San Fran-

cisco, in Omaha, in Chicago, in New York,

yes, and in London and Paris too—^the results

of which, he informed me, were published in

pamphlet form—and he did not request or

expect the university to pay his expenses. So

my third requisition was refused. This atti-

tude toward original work is characteristic, and

is not due entirely to ignorance of scholarly

work, but in part to the importance and em-

phasis that the university gives to its corre-

spondence and extension work.

These departments receive very liberal sup-

port. Courses are given in nearly every sub-

ject, and nearly every member of the faculty

gives some of his time to extension work ; some

men give their entire time to it. The exten-

sion department is probably the most impor-

tant in the university. This is due to the

fact that the popular lectures which are given

by the faculty upon their extension tours offer

the best means of gaining the people's good

will. Here, where the university and the agri-

cultural college exist as separate institutions,

there is much need of this. Public favor

means appropriations. Therefore it is not re-

search but extension work that the adminis-

tration desires.

One's endeavors upon the extension platform

soon receive recognition and promotion,

whereas research work is disregarded. It is

not wanted; it is not encouraged, no matter

what may be said to the contrary. I have

talked the matter over with several members of

our faculty, with men who have been here for

eight and ten years, and they agree with me

—

in fact I have advised with them in writing

this letter—that there is no future here for a

man with scholarly ambitions. And the pity

of it all is that there are many men who have

no desire to continue research after their

doctorate, and who would be supremely happy

in these positions, where the work is new,

where the people are eager for knowledge, and

where no one is critical; but the administra-

tion, by feigning to hold certain ideals, at-

tracts and elects men to the faculty who are

entirely out of sympathy with the conditions

of their work as soon as they discover them.

The man who comes imbued with the spirit of

research and who desires to continue his scien-

tific investigation wUl struggle hopelessly for

a year or two against the odds, and wiU then

resign; either resign his position and return

east, or resign his scholarly ambitions. If he

return east he must start again at the bottom

;

if he remain at his post he will be discontented

in the sacrifice of his ideals—a victim of dry

rot.

I feel rather strongly in this matter because

I am myself at the parting of the ways. I too

must " resign." Which course I shall pursue

is a question that is giving me no little con-

cern. It is one, also, that I feel should never
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liave been forced upon me ; but it is one that all

who have come out here, with ideals such as

mine, have been forced sooner or later to

meet. The issue should have been placed

squarely before me two years ago when I was

considering the position. Had I then known
that research was practically impossible I

should never have come to the northwest. One
can never learn the true conditions of an ap-

pointment from correspondence with the ad-

ministrative officers. They are naturally

biased. For that reason I have written this

letter. I sincerely hope that it will enable

others to choose less blindly than I.

X.

A TYPICAL CASE

Professor graduated at

University and, taking a postgraduate course,

received the degree of Ph.D. He then went

abroad, studied at University, and

returned to America, full of enthusiasm for

original research. He had published an im-

portant memoir for a thesis which was well re-

ceived, his instructors encouraged him and his

fellow students appreciated and were interested

in his work.

He now received an offer of a professorship

in a small country college, married and began

his new life, expecting to continue his inves-

tigations. He soon found that almost all his

strength was consumed in teaching, and was

horrified at the end of his first year that his

salary had not been increased, as had been

promised upon satisfactory service. This in-

duced him to review his forces and readjust to

the situation. He assumed a more sympathetic

attitude toward the tyro and looked deeper

into the organization and purposes of the in-

stitution. He began to fall in with the teach-

ing problem and reduced the expenses of his

department by taking a larger number of

classes himself and for a nominal sum em-

ployed a few bright iipper classmen a few

hours weekly to do the drudgery. He attacked

the problem of efficiency in instruction and

found himself well equipped for the under-

taking, for the machinery of his superior

training gave a diamond point to his drill in

the form of system and habits of thought, and

this was backed up by the battering-ram of a

growing enthusiasm.

He also became interested in the historical

and vocational aspects of his subject and began
to relate himself and his work to the world he

lived in. In process of time his ideas began

to show themselves in increased comfort and
efficiency in the lives of human beings. Hia
teaching task was now a magnet to all his

powers, while his classes forgot their examina-

tions in the joy of their daily lessons.

On the Olympic heights of the university

he had learned to despise the role of the sturdy

farmer and faithful wife who were responsible

for his birth and education and much of the

ethics of that parental pair had become a mere
convention or a timely expedient. But there

stole into the years of the busy Ph.D. a re-

newed conviction of the high worth of social

purity, and his fictitious ideas of temperance,

kindness, etc., gave way to principles more in

keeping with his earlier teaching, while he

ceased to despise the ultimate source of his

bread and butter.

The finding of such men as this—men adapt-

able to the highest needs of the small country

college—would be a worthy object for a Com-
mittee of One Hundred.

S. L. Macdonald
FoKT Collins, Colo.

SCIENTIFIC BOOKS

Animal Experimentation and Medical Prog-

ress. By William Williams Keen, M.D.,

LL.D., professor emeritus of surgery, Jeffer-

son Medical College, Philadelphia, with an

Introduction by Charles W. Eliot, LL.D.,

president emeritus of Harvard University.

Boston and New York, Houghton Mifflin

Company, The Riverside Press, Cambridge,

1914. Pp. xxvi + 312.

In this book Dr. Keen has brought together

the thirteen papers on experimentation which

he has published in various periodicals during

the past twenty-nine years. Nine of these deal

chiefly with the contributions which this

method of research has made to medical—and

chiefly surgical—^progress, while the remaining

papers are devoted to the antivivisectionists

and what they have been doing. Not him-
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self an experimenter, but convinced beyond

recall of the absolute necessity of animal es-

perimentation, tlie author is a veteran in its

propaganda, and no one writes with fuller

knowledge of the facts on both sides, with

keener conviction of the correctness of his

position, and with a more trenchant pen.

With him it is " a common-sense, a scientific,

a moral and a Christian duty to promote

experimental research," just as " to hinder it,

and still more, to stop it would be a crime

against the human race itself, and also against

animals."

The eminence of Dr. Keen as a surgeon adds

all the more value to his opinion of the bene-

fits which human surgery has derived from

experimentation. A striking chapter in the

book is that on modern antiseptic surgery and

the role of experimentation in its discovery

and development. It gives a graphic picture,

first of the pre-antiseptic surgery with its

terrors of suppuration, secondary hemorrhage,

erysipelas, lock-jaw, blood poisoning, gangrene

and high death-rate—a picture all the more

graphic because of the author's experience with

its realities; then of Lister's work, with his

experiments upon one horse and one calf; and

finally -of the results, with the virtual elimina-

tion of the disastrous sequelss of operations,

the extraordinary reduction in mortality, and

the wide extension of surgical treatment to

formerly forbidden fields. Shortly after the

battle of Gettysburg the author was called in

one night to five cases of secondary hemor-

rhage; since 18Y6, when he began the practise

of the antiseptic method, he has not seen as

many such cases in all the years that have

elapsed, nor has he seen a single case of hos-

pital gangrene. Formerly healing by "first

intention " was so rare that its occurrence was

regarded as a triumph; now its absence is a

disaster. Formerly a famous surgeon lost

two out of every three of his patients after

the operation of ovariotomy; now the mortal-

ity is often less than one per cent. The skull

cavity and the abdomen with its organs were

once avoided by the surgeon; now they are

fearlessly entered. " The only question," says

the author, " is, should Lister have made this

final test first on a horse and a calf, or on two

human beings? Can any one with a sane,

well-balanced mind hesitate as to the answer? "

" In the past thirty years," he continues,
" experimental research has produced a more
fruitful harvest of good to animals and to

mankind than the clinical observations during

thirty preceding centuries."

To the present reviewer that aspect of the

antivivisection agitation that is by far the

most interesting is the psychology of it. It is

characterized preeminently by an exaggerated

love for animals, woeful ignorance, a prone-

ness to make strong pronouncements without

adequate knowledge, a disregard of facts, a

lack of logical reasoning, a tendency to per-

vert the truth and to ascribe unworthy mo-

tives to scientific men, and a general lack of

moral balance in propaganda. These qualities

have been demonstrated so frequently that

they have come to be expected as a matter of

course in those who oppose the practise of ani-

mal experimentation. As a fact it is rare that

one fails to find some of these qualities in all

such persons. Dr. Keen has been impressed

by this and he states the attitude of many of

us when he says :
" I have been compelled to

conclude that it is not safe to accept any state-

ment which appears in antivivisection liter-

ature as true, or any quotation or translation

as correct, until I have compared them with

the originals and verified their accuracy for

myself."

The four chapters here devoted to the anti-

vivisectionists are entitled " Misstatements of

Antivivisectionists," " Misstatements of Anti-

vivisectionists Again," " The Influence of

Antivivisection on Character " and " The Anti-

vivisection Exhibition in Philadelphia in

1914." These papers teem with specific in-

stances illustrative of the peculiarities of the

antivivisectionists, many of them dealing with

the classical, oft-quoted examples of supposed

barbarities of the experimenters. To any

one who has read of these and who supposes

them to be as charged in the indictment, the

reading of the present book is highly recom-

mended, for it shows how often and how
wickedly the truth has been perverted for

partisan purposes. Dr. Keen handles without

gloves the opponents of scientific progress.
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No one, in America at least, has been more

roundly denounced by them, yet this denuncia-

tion, it may be mentioned incidentally, results

in making him all the more cheerful. No
earnest and unprejudiced seeker after the

truth can turn from the perusal of this book

without a feeling of disgust at the iniquitous

kind of warfare that has been waged by the

enemies of progress and without a keen recog-

nition of the utter feebleness of their attitude.

In relentlessly exposing them Dr. Keen de-

serves the gratitude of all men and women
who love truth and humanity.

Frederic S. Lee
Columbia Univeesity

An Introduction to the Study of Physical

Metallurgy. By Walter Rosenhain, B.A.,

D.Sc, F.E.S. New York: Van Nostrand

Company. 390 pages, 6X9- Illustrated.

Net $3.50.

The book is divided into two parts, the first

section dealing with the structure and consti-

tution of metals and alloys, the second with

the properties of metals as related to their

structure and constitution.

Taking up first of all the microscopic exam-

ination of metals, the author discusses the prep-

aration of specimens, and the microscope used,

then the microstructure of pure metals and

aUoys. This is followed by the thermal study

of metals and alloys, the thermal diagram and

its relation to the physical properties. Typical

aUoy systems are exemplified by the lead-

antimony, lead-tin, zinc-aluminium, zinc-

copper, tin-copper and certain ternary alloys,

followed by the iron-carbon system.

The second part first reviews the mechanical

testing of metals, the effect of strain on the

structure, heat treatment, mechanical treat-

ment and casting, and ends with a discussion

of defects and failures.

To review the contents of this book thor-

oughly would take many pages, because the

author has covered the broad field of metal-

lography so thoroughly and so well. This is

particularly true of the presentation of the

comparatively new ideas on the structure of

metals, the effects of strain and of annealing,

developed from Beilby's amorphous metal

theory. The elongation of the crystals when
strained, the production of slip-hands and their

nature, the formation of amorphous layers and

the hardening of metals by cold work, twin

structure, fracture under tensile, shock and

alternating stress conditions, the amorphous

cement theory, are aU most clearly set forth.

The criticisms therefore must be on minor

points and not on the broad lines of the book.

For example, on page 13, after mentioning

the names of the earlier workers, Sorby, Mar-

tens, Osmond, Worth, Grenet, Oharpy, Le
Chatelier, HejTi, Wiist, Tammann, Andrews,

Arnold, Eoberts-Austen, Stead, Howe and

Sauveur, the author says :
" The fact that the

present author was privileged to count

Eoberts-Austen and Osmond amongst his per-

sonal friends, and that Arnold and Stead are

still actively at work in this field, serves to

show how very recent the whole development

has been." Besides Arnold and Stead, many
of those mentioned are " still actively at work "

as current literature in the metaUographic

field amply proves.

On page 21, in describing the preparation

of specimens for polishing, "the necessity of

gripping the specimen in the vise " to file it is

mentioned. Most people grip the file in the

vise and rub the surface of the specimen on it.

On page 31, the reference to etching re-

agents is too short and might with advantage

be expanded.

On page 162, as Ruff's work is mentioned,

reference ought also be made to that of Wit-

torf and of Hanemann.

The photomicrographs are all well chosen

and excellently executed, but lose somewhat

in not having a title beneath each, rather than

in the list of plates.

In conclusion, the only change that could

be suggested is in the section on the thermal

diagram which should contain those diagrams

showing partial solubility in the liquid state.

A short classification according to solubility in

both liquid solid states would help.

The author has succeeded in preparing an

excellent book, interesting to the student,

valuable to the metallurgist and engineer, and

full of ideas for any one engaged in metal-

lographic research. It is a book that can be
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recommended to the general reader also, be-

cause the style is simple and the ideas are

clearly and logically developed and followed.

With the growing interest in metallography

as a method of testing and of research it will

undoubtedly prove very popular.

W. Campbell

SPECIAL ASTICLES

THE TEMPORAL FOSSAE OF VERTEBRATES IN RELA-

TION TO THE JAW MUSCLES

About two years ago one of us (Gregory)

discovered that the superior and lateral tem-

poral fenestrsB of all two-arched reptiles and

the single fenestra of all one-arched reptiles

appear to be related to the jaw muscles in such

a way that they either give exit to them upon
the top of the skull or afford room for them

at the sides. It was afterward learned that

Dollo'^ had reached the same conclusion in

1884, but his important results have been prac-

tically ignored in the subsequent literature of

the temporal fenestrse, which have been con-

sidered too largely from a purely taxonomic

viewpoint and too little with reference to their

adaptational sig-nificance.^

More in detail, the steps leading to the pres-

ent note were chiefly as follows

:

It was observed that the temporal fossse of

Cynognathus and other Theriodonts present

close resemblances to those of primitive mam-
mals and it thus seemed highly probable that

in these reptiles the sagittal and occipital

crests, together with the zygomatic and post-

orbital borders, bounded the homologue of the

mammalian temporalis muscle. Comparison

with the snapping turtle Ohelydra suggested

that in this case also the backwardly prolonged

sagittal crest served for the attachment of the

temporalis; and this gave added significance

to the immense temporal fossae and massive

1 '
' Les Muscles fleveurs de la Mandibule et leur

Influence sxix la Forme du Crane: Cinquifeme Note

Eur les Dinosauriens de Bemisaart," Bull. Mus.

Soy. Hist. Nat. Belg., Tome III., 1884, pp. 136-

146.

2 A partial exception to this statement is af-

forded by Professor Lull's well-studied reconstruc-

tion of the cranial musculature of Triceratops

(Amer. Jour. Sei., Vol. XXV., 1908, pp. 387-99).

mandible of Ohelone. The partial excavation

of the dorsal roof over the temporal muscles

in Ohelydra appeared to give this muscle more
room for action, and the almost complete re-

moval of the temporal roof in Trionyx seemed

to give further evidence in the same direction.

In Sphenodon it was seen that the borders

of the superior temporal fenestrse apparently

served for muscle attachment, and dissection

of a specimen of this animal showed that this

inference was correct, and that the lateral

temporal fenestrse gave room for the expansion

and contraction of the voluminous muscle

mass. It was further recalled that in the most

primitive Tetrapoda (stegocephalians and

eotylosaurs) as well as in primitive Osteich-

thyes (Polypterus, Devonian Rhipidistia,

Dipnoi, etc.) the temporal region is completely

roofed over, while modernized forms such as

Urodeles, Anura, lizards and snakes have the

outer temporal roof reduced to slender bars or

even entirely absent. The presence of a sag-

ittal crest in Amphiuma indicated that in the

modernized Urodeles the temporal muscles had

extended on to the top of the skull. From
such observations the following inferences were

drawn:

1. That in primitive vertebrates the chief

temporal muscle-mass (adductor mandibulae

of sharks) was originally covered by the dermal

temporal skull-roof.

2. That in modernized Amphibia and Eep-

tilia, as well as in birds and mammals, one or

more slips of the primitive adductor mass had

secured additional room for expansion by per-

forating the temporal roof either at the top or

at the sides or in both regions at once; much
as in hystricomorph rodents a slip of the

masseter has invaded the region of the infra-

orbital foramen, so that it now extends through

a widely open arcade and finds room for ex-

pansion on the side of the face.

3. A comparative study of the skull of

Tyrannosaurus,^ in connection with the above-

mentioned observations and conclusions, led

to the 'suspicion that the antorbital fenestras of

3 Partly embodied in Professor Osborn 's memoir

on Tyrannosaurus, Mem. Amer. Mus. Nat. Hist.,

N. S., 1912, Vol. I., Pt. I.
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dinosfiurs, phytosaurs, pterosaurs, etc., were

also functionally connected with the muscles

of mastication; but it was realized that proof

of this view required a wider study of the jaw

muscles of living reptiles. It was afterward

found that Dollo (1884) had suggested that the

antorbital fenestree of extinct reptiles were

filled by the pterygoid muscles.

4. With regard to the supposed relations of

the mammals with the Theriodont reptiles, it

was thought that some light on the origin of

the mammalian alisphenoid and pterygoid and

on the probable steps in the transformation of

the reptilian into the mammalian condition

could be obtained by a study of the muscles of

the pterygoid region in existing reptiles and

mammals.
5. The supposed transformation of the rep-

tilian quadrate, articular and angular, into the

mammalian incus, malleus and tympanic,

respectively, as held especially by Gaupp,*

Gregory, '^ Broom" and Watson,' might, it was

thought, be further elucidated by a careful

reconstruction of the jaw muscles of Cynog-

nathus and by a study of the muscles of the

middle ear in mammals (m. stapedius, m.

tensor tympani).

6. In directing the studies of graduate stu-

dents upon the structural and phylogenetic

history of the skull in vertebrates it was found

advantageous to emphasize the functional

meaning and importance of the chief openings

in the skull, and to consider the osseous ele-

ments in the temporal and pterygoid regions

as if they were mere remnants, or tracts of

bone, resulting from the reduction of an

originally continuous dermal covering, through

the moulding influences of the jaw muscles.

7. In comparing the skull patterns of the

oldest Osteichthyan fishes (Dipnoi, Ehipidi-

stia, etc.) sutures came to be regarded as loci

of movement or progressive overgrowth, con-

ditioned in part by muscular action, while

«"Die Reiehertsche Theorie," Archiv. fiir Anat.

und Entw., Supplement Band, 1913.

^Bull. Amer. Mus. Nat. Sis., Vol. XXVII.,

1910, pp. 125-143; Jour. MorpJi., Vol. XXIV.,

1913, pp. 23-35.

eProc. Zool. Soc, 1912, pp. 419-25.

7 Proo. Zool. Soc, 1914, pp. 779-85.

centers of ossification were considered as loci

of relative stability.

At this point the junior author of the pres-

ent note undertook to make a broad and at the

same time sufficiently detailed study of the

jaw muscles of vertebrates, partly with the

view of testing and extending the foregoing

observations and conclusions.

It was soon found that while many anato-

mists had made intensive studies of the inner-

vation of the muscles of mastication in certain

types very few had attempted to follow them

throughout the vertebrates and no one had

given an adequate series of figures. It is in-

deed a surprising fact that comparative myol-

ogy is so briefly treated in the standard text-

books. The work has been carried on in the

laboratory of vertebrate evolution in the

American Museum of Natural History. A
series of 26 existing types of vertebrates has

been studied and figured as follows: Elasmo-

branchii 1, Chondrostei 2, Holostei 1, Teleostei

3, Crossopterygii 1, Dipnoi 1, Urodela 3, Anura

1, Chelonia 1, Ehynchocephalia 1, Lacertilia

2, Crocodilia 1, Aves 1, Mammalia 7. In

each case special attention has been paid to the

innervation of the muscles as a guide to

homologies. By means of these data, and of

the principles that became apparent as the

work proceeded, reconstructions of the jaw

musculature were attempted in the following

series of extinct forms : DinicMhys (Arthro-

dira), Eryops (Temnospondyli), Labidosaurus

(Cotylosauria), Cynognathus (OynodontiEe),

Tyrarmosaurus (Theropoda). The full results

of this study will be published elsewhere by

Adams, but meanwhile it may be worth while

to record the chief general conclusions which

we have reached in collaboration.

1. It seems impossible to work out the jaw

musculature of DinicMhys either on the

dipnoan or on the ordinary teleostome bases

and a study of the muscle areas by Adams

indicates a unique type of jaw movements, a

fact of no little phylogenetic significance, in

view of the disputed relationships of this

group.

2. The above mentioned conclusions of

Dollo and of Gregory regarding the origin of
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the temporal and antorbital fenestrse of reptiles

are reinforced by much additional evidence.

3. The inferred conditions of the jaw mus-
culature of Cynognathus are entirely in har-

mony with the yiews (a) that in the mammal
the back part of the reptilian jaw became

transformed into the accessory auditory ossi-

cles; (&) that the basal portion of the mam-
malian alisphenoid is homologous with the

reptilian pterygoid as suggested by Watson,^

while the ascending portion seems to have been

derived from the epipterygoid, as held by
Broom and Watson.

4. In the transitional pro-mammals the rep-

tilian pterygoid muscles pterygoideus ante-

rior) became greatly reduced in correlation

with the reduction of the elements behind the

dentary; a possible vestige of these muscles

may be the tensor tympani muscle, which runs

from the basicranial region to the handle of

the malleus. The mammalian internal and

external pterygoid muscles are only partly

homologous with those of existing reptiles and

represent slips of the eapiti-mandibularis

mass, developed as the new joint between den-

tary and squamosal became established. The

loss of the descending flange of the reptilian

pterygoid, the secondary separation of the

pterygoids along the mid-line and the trans-

formation of the reptilian transpalatine into

the true mammalian pterygoid (as held by

Watson) all become more intelligible when
considered in connection with the above-de-

scribed changes in the musculature.

5. As a working hypothesis it is assumed

that the transformation of certain elements in

the temporal and occipital regions of early

Tetrapoda was partly conditioned by the

stresses induced upon the skull roof by the jaw

and neck muscles. Comparison with lizards,

Sphenodon, etc., clearly indicates that the

prolongation of the parietal into a postero-

external process joining the true squamosal

was correlated with the squeezing effect of

the eapiti-mandibularis and depressor mandi-

bulse muscles. This may also be responsible

for the appression and coalescence of the supe-

iAnn. Mag. Nat. Hist. (8), Vol. VIII., Sept.,

1911, pp. 322-23.

rior and lateral temporal elements (supra-

temporal and squamosal), in the early reptiles.

The shifting of the post-parietals (dermo-

supraoccipitals) and tabularia from the dorsal

to the posterior aspect of the occiput was no
doubt influenced also by the forward growth

of the neck muscles upon the occiput.

W. K. Gregory,

L. A. Adams
American Museum op Natural Histobt

TEE AMEBICAN ASSOCIATION FOB THE
ADVANCEMENT OF SCIENCE

SECTION D—MECHANICAL SCIENCE AND
ENGINEEBING

The first session was held in the morning of

Wednesday, December 30, in the engineering build-

ing, Vice-president Frederick W. Taylor and Dr.

Charles S. Howe in the chair, with an attendance

of about 130. It was announced that the sectional

committee had recommended for election to the

general committee for the office of Vice-president,

Dr. Bion J. Arnold, of Chicago. The following

officers were elected by the section:

Member of Council—^Dr. Eudolph Hering, of

New York City.

Member of General Committee—Morris L. Cooke,

of Philadelphia.

Member of Sectional Committee—^Dr. Charles S.

Howe, of the Case School of Applied Science.

The progi-am of the session was as follows:

Principles of Scientific Management: Dr. Fred-

erick W. Tatlor.

Which is to Control Public Worhs—a Board or a

Single Head?: Morris L. Cooke.

The Improvement and Enlargement of Transpor-

tation Facilities: George S. Webster.

A Study in Cleaning Philadelphia's City Hall:

William H. Ball.

Every city, town and hamlet which owns a pub-

lic building of any kind is confronted with the

problem of efficient and economical cleaning.

Public buildings are constantly growing in size

and it is becoming more and more possible to

handle the problems of their maintenance and

operation on a technical basis. The fact that

after what must be admitted to have been a

crude study, extending over only a few months, we
were able to effect economies amounting to over

$30,000 a year, or $100 a day, in the cleaning of

one public building, shows the possibilities. Ac-

cording to technical and other literature the clean-

ing of public buildings has been given very little
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consideTation, particularly from an engineering

standpoint.

We must look to the development in this field

of definite standards as to both appliances and
methods. This standardization must he of such a

character as to be applicable wherever work of

this kind is done. Most of our present appliances

and materials are crude and the outgrowth of al-

most no study that could be called scientific.

While there are undoubtedly inherent difficulties in

handling the personnel on the same basis that they

are handled in industrial establishments, improve-

ment in this direction has been so rapid in the

last few years that we have every reason to look

forward to further radical improvements in this

direction.

It should be pointed out that there are no in-

herent differences between the cleaning of pri-

vate buildings. Therefore, in looking at the whole

problem of cleaning buildings, and judged by

what it means both in dollars and cents and in' the

comfort of the occupants, the problem is a proper

one for engineering attack and solution.

Experience in. Locating and Mapping Pipes and

Valves in an Old Water Works System: Cable-

ton E. Davis.

The necessity for complete plans and records of

pipes and valves in a water-works system is evi-

dent. In many cities, too much dependence has been

placed upon the memory of employees and too little

stress has been laid upon the importance of accu-

rate and enlightening records so distributed as to

be immediately available by as many employees as

In the definite scheme of obtaining and record-

ing such information, much spare time of employees

can be used in obtaining data without adding to

the general expense. The city of Philadelphia is

operating such a system with reasonable success.

New Water Supply Conduit of the City of Bart-

ford Water Works: Caleb Mills Saville.

The development of a new water supply for the

city of Hartford, Conn. (pop. 131,000 in 1914),

comprises a collecting and storage reservoir, lo-

cated 14 miles from the city, with a capacity of 9

billion gallons; a compensating reservoir of 3

billion gallons to compensate mill owners for the

stream flow taken for the collecting reservoir; a

pipe line, conduit and tunnel from the collecting

reservoir to one of the existing distributing reser-

voirs; a filtration plant and a large size main sup-

ply line from the distributing reservoir to the city.

This paper tells in detail of the construction of

the 3,667 feet of concrete conduit, 2,333 feet of

concrete lined tunnel, and 39,660 feet of 42-in.

cast iron pipe line. The conduit is of horseshoe

section, cut and cover type 5 ft. X 4.75 ft. vertical

and horizontal dimensions. Some excavation as

deep as 30 feet in the overlying glacial drift was
necessary. The construction of the tunnel was

preceded by complete diamond drill borings. The
geological structure encountered was a basalt lava

flow overlying the Connecticut red sandstone.

The construction of the 42-inch cast iron pipe

line 7i miles long is fully described. The canvass

of the bids is given, and an unusual way of dis-

criminating between bids for furnishing steel and

east iron pipe, whereby 15 per cent, was added to

all bids received for steel pipe.

Latest Advances in Inoffensive Sewage Disposal:

Rudolph Heedstg.

The paper covered the latest advances made
towards obtaining an inoffensive collection and

disposal of sewage, which has now reached prac-

tically satisfactory solutions for nearly all possible

cases.

The chief means to prevent all foul odors in the

collection of sewage are to maintain (1) a con-

tinuous flow and no deposits and retentions of sew-

s-S^j (2) ^ frequent flushing and (3) a free air

circulation in all sewers.

A large number of sewer systems with these

means now continuously deliver an inoffensive

The means for an inoffensive final disposal of

sewage depend on the local possibilities. In nearly

all cases the solids and liquids require separate

treatment.

1. In sufficiently large masses of flowing water.

The liquids can be dispersed in them in well known

proportions so that no offense is possible and so

that automatic oxidation of organic matter takes

place. The solids can be retained and, according

to their quantity and character, ca-n be treated

economically and inoffensively in efficient ways.

2. On land. The liquids must be oxidized by

sufficiently extensive thin film surface contact with

bacterial slime, as by percolation through sand,

gravel or broken stone, the surfaces of the grains

being well covered with slime, and well exposed to

air circulation. The oxidation of all organic mat-

ter may thus be graded in degree and always be

inoffensive.

The solids must be collected under water in

tanks under conditions preventing putrefaction,

but which cause a sufficient decomposition by bac-

teria producing chiefly methane gas and carbon

dioxide, both inoffensive, and a final sludge re-
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sembling humus soil in forests, also inofEensive.

This has been made possible by the recent exten-

sive introduction of ImhoflE tanks. Quite recently

it has been found that a daily mechanical agita-

tion of the sludge and always maintaining its

alkaUnity, materially hastens the decomposition.

Operation and Efficiency Eeports from Water and
Sewage Purification Plants: Ealph B. Irwin.

In Pennsylvania the state commissioner of

health is required by law to give a permit for the

construction of all water purification plants sup-

plying water to the public for domestic purposes

and for all municipal sewage treatment plants.

To intelligently issue a permit for the construc-

tion of such plants it is necessary to have detailed

information concerning the eiiiciency, manner of

operation and construction of existing plants.

The commissioner has, therefore, created a section

in the engineering division which, under the di-

rection of the chief engineer, inspects and tests

plants already in operation.

Operation and efficiency reports should be sub-

mitted to the commissioner of health:

1. That the commissioner may know accurate

records are being kept by each plant.

2. To give information for answering com-

plaints from those served.

3. To assist in locating the cause of water-borne

disease apparently due to public water supplies.

4. That information may be at hand from all

parts of the state, thus forming a clearing house

for information from plants treating similar

waters or sewages and make it possible to indi-

cate the most efficient and economical method of

treatment when considering improvements, or the

construction of new plants.

5. To allow checking results from one plant with

another to show inaccuracies or carelessness.

6. To give information for interpreting results

of .analyses submitted by plants, those served, or

results of samples analyzed at the commissioner's

laboratory.

7. To give information upon which to base sug-

gestions for the prevention of waste of chemicals,

wash water, etc.

8. To assist in judging the efficiency of opera-

tors in charge of plants.

9. To have records at hand showing when in-

spections and tests are necessary and to assist in

this work.

At the present time in Pennsylvania there are

115 water filtration plants and 91 sewage treatment

plants in operation. Also, there are a large num-
ber of chemical dosing plants installed for the dis-

infection of dangerous water supplies and insuffi-

ciently treated sewage.

The New York Sewage Disposal Experiments and
Plant at BrooTclyn, N. Y. : George T. Hammond.
The experiment plant described in this paper

was authorized by the Board of Estimate and Ap-
portionment of the City of New York, $50,000
being provided to cover the cost. One of the most
difficult sewage disposal problems which the city

must solve is afforded by the rapidly progressing

pollution of Jamaica Bay—a tidal reservoir 19.28

square miles in area and very shallow, the situa-

tion of an important oyster industry. The popu-
lation contributing sewage to this bay is 250,000

persons, of whom 210,000 are ia Brooklyn. The
sewers are on the combined plan and discharge

18,000,000 to 22,000,000 gallons of dry-weather

flow into the bay daily. Storm-water flow from
the sewers at times reaches over 1,000 cubic feet

per second and is very foul. One of the principal

purposes of the experimental plant is to find the

best means of treating this sewage.

The plan of the experimental plant provides for

pumping the sewage to an elevated supply tank,

from which it is fed by gravity to the experimental

units. The amount of sewage used by the plant is

about 1,200,000 gallons per day. The experimental

plant includes three ImhofE tanks of varying size

and depth; six sprinkling filter beds; one tank-

aerator for treatment of sewage with compressed

air supplied by an air compressor; one siphon-

aerator, which treats sewage by compressed air,

which is supplied by the flowing stream of sewage
through a hydraulic air compressor siphon; one

gravel strainer, or roughing filter; four settling or

sedimentation tanks; six secondary sedimentation

tanks; ten sludge drying beds of the ImhofE type.

Various types of screens, including a Eiensch-

Wurl screen. Various experiments are also pro-

vided for the disinfection of sewage effluents and
for various methods of treating and disposing of

sludge and screenings. All of the units of the

plants are constructed on a working scale, each

one large enough for testing the actual operation

conditions of a full-size plant.

Some Considerations Affecting the Disposal of
Sewage at Seaside Eesorts: Marshall E. Pugh.
For a distance of approximately one hundred

and twenty-five miles the coast of New Jersey has

an almost continuous line of summer resorts, soma
large and some smaU. Some of the considerations

theoretical and constructive, affecting the disposal

of sewage at seaside resorts may be briefly stated

as follows:
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The Collecting System.— (1) Use self-cleansing

velocities where possible, but do not be bound by

them when they result in a cost incommensurate

with their benefits. (2) When self-cleansing veloc-

ities can not be wisely adopted, make adequate

provision for flushing. The sewers must be kept

clean.

The Disposal Plant.— (1) The plant must be

adapted to great seasonal variations in flow. (2)

The capacity of the ocean to digest and purify the

sewage, being the most economical and effective

means of attaining this end, should be made use

of. (3) Where bathing is an asset, the discharge

of crude sewage to sea is not permissible. (4)

Single-story tanks furnish in general the method

best adapted to treating the sewage of resorts be-

fore its discharge to sea. (5) Nuisances from

such effluent do not arise if tanks and appurte-

nances are correctly planned and the discharge ef-

fected through a properly designed outlet, at a

sufdcient distance from shore, and in ten feet or

more of water. (6) It would appear from what

evidence we now possess that no ill effects to

health result from the proper discharge of such

efSuent. (7) Owing to the difiSiculties encountered

in work along the coast and under the surface of

the ocean, careful consideration must be given to

durability and to the means of executing the work

called for by the plans.

Preservation of Wood: P. A. Maignen.

The railroads are said to spend $121,500,000 a

year in cross ties. If all these ties were treated

properly by a good preservative process, it would

be possible to save more than $450,000,000 in 25

years. Wood is composed of two principal parts,

cellulose and sap. Cellulose resists decay a

long time. The decay begins in the sap and ex-

tends to the cellulose. It is therefore urged that

some ways and means of removing the sap from

the wood be found. Many attempts have been

made to render the sap proof against decay with-

out removing it, but the result has not been satis-

factory.

The preservatives used in the United States in

1913 were: 108,373,359 gallons of creosote; 26,-

466,803 pounds of zinc chloride, and 3,885,758 gal-

lons of other preservatives. In that same year

there were 153,613,888 cubic feet of timber

treated by all preservatives. Of the creosote used

only 38 per cent, was produced in this country and

62 per cent, was imported.

At present 30 per cent, of the railroad ties are

treated. If a satisfactory method of impregna-

tion could be devised so that the wood could get

the full benefit of a thorough penetration it would

not be long before all the ties would be treated.

Unfortunately the impregnation, as carried out

now, does not penetrate the wood sufficiently. In

experiments it was found that one specimen from

which the sap had been removed was impregnated

throughout the whole length of the wood; whilst

the other specimen of the same kind, but whose

resins had not been extracted, was impregnated

not more than a few inches from each end.

The second session was held on the afternoon of

Wednesday, December 30, Vice-president Dr.

Frederick W. Taylor and Mr. O. P. Hood in the

chair, with an attendance of about 95. The pro-

gram of the session was as follows:

Municipal Highways—a Proilem in Maintenance:

William H. Connell.

The three foremost problems involved in the

operations of a highway department are: Organi-

zation, maintenance and construction.

A good organization is essential particularly in

so far as maintenance is concerned, as it is prac-

tically impossible to continuously and systematic-

ally maintain pavements and roads in first-class

condition, in an economical manner, without a good

working organization built up along the lines best

adapted to cope with the conditions involved in this

important branch of work comiag under the juris-

diction of a highway department. By this it is not

intended to give the impression that the mainte-

nance organization should be separated from the

construction, as separate organizations are apt to

result in an overlapping of jurisdiction and a

tendency to shift responsibility, and open up a

field for unlimited excuses as to whether the con-

struction or maintenance division is responsible

for any unsatisfactory conditions that may arise

relative to the pavements. Furthermore, it is ob-

vious that the logical organization to maintain the

pavements is the one that saw them laid and is

familiar with every detail of the construction, as

very often a knowledge of apparently trivial con-

ditions in connection with the construction bears

an important part in the future maintenance.

Routine maintenance includes such work as the

regular street cleaning in municipalities, and the

cleaning of country roads and gutters, and any

other work of this character that is more or less

routine and should be performed under definite

schedule. The streets in the thickly populated

sections of the city should be cleaned every day;

in less thickly populated sections, every other day;

every third day, and so on until we come to the
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country roads whieli should be cleaned once a

week, once every two weeks and some only once a

month, depending upon the amount and character

of the traffic which largely governs the frequency

with which the cleaning should Toe done. The

amount and schedule of work and the force neces-

sary to perform it can be determined upon in ad-

vance and carried on in a systematic manner
under a regular organization, more or less mili-

tary.

General maintenance includes repairs to streets

and roadSj and involves different characters of

work, each requiring special knowledge on the

part of those engaged in the actual performance of

the physical work for which special gangs have to

be organized. Stone block, wood block and brick

repairs, for example, require skilled laborers who
have made a specialty of this work and are em-

ployed under the title of pavers and rammers;

while repairs to asphalt and bituminous pavements

must be performed by men specially skilled in this

line of work, in addition to the necessary force

engaged at the mixing plants. Macadam road re-

pairs, the care of earth roads, and bituminous sur-

face treatments, also require men specially trained,

and while it is desirable to train the gangs for

each particular branch of this work, such, for ex-

ample, as bituminous macadam built by the pene-

tration method, water-bound macadam, bituminous

surface treatments and the care of earth roads, the

three classifications, namely, block repairs, bitu-

minous pavement repairs (mixing method), and

macadam, earth road and bituminous surface

treatments, represent the three branches into

which the organization is usually divided.

Methods for the Elimination of Politics from Ad-

ministration of Highway Departments: Logan
"Waller Page.

We have a system, if it may be called such, of

public roads approximating 2,300,000 miles. The

people as a public corporation are yearly consent-

ing to the expenditure of about $200,000,000 in a
haphazard endeavor to make this vast road invest-

ment pay. That it is a losing investment, con-

ducted on lines directly opposed to those of the

best managed private corporations, is an estab-

lished fact. It is estimated by road experts who

have made a careful study of the various phases

of the road question, that the American people

yearly lose at least $50,000,000, directly and in-

directly, because of their careless supervision of

these traffic facilities.

State supervision seems to be the first and most

effective step toward obtaining satisfactory road

conditions. But there are certain evils for which

the people of the state should provide safeguards

in planning their system of state road manage-
ment: First, the appointment in each unit or sub-

division of only that number of road officials nec-

essary to do the definite duties required of each in

that unit, and the necessity for distinct placing of

responsibility for work done. Second, some ar-

rangement should be made whereby the road offi-

cials shall give the roads continuous and syste-

matic attention, instead of the existing irregular

care, which has proved so costly in the long run.

Third, the requirement of necessary qualifications

which the road official must possess to discharge

his duties efficiently. Fourth, the demand that

wherever practicable the incumbent of any road

office shall be appointed because of his qualifica-

tions, in this way avoiding election of those who
may prove more able politicians than engineers.

Fifth, road officials would best serve the people if

the term of office were limited by merit, and not

terminated at regular periods. Sixth, provision

should be made for a careful study of traffic needs

in the individual localities so that political con-

siderations may not be the deciding factor in the

location of road improvement, distributing of ap-

propriations, and appointing of needed officials.

Illinois has recently made a notable advance

toward centralizing road control, and the placing

of men on merit, as each county engineer takes a

competitive examination, and is made an assistant

to the state highway engineer, thus providing

correlation and centralized oversight. In fact, the

whole trend of state participation has been toward

placing a broader scope of duties and authority in

the central state department. This continued

trend, it is hoped, will be one of the main factors

in solving the problem of supervision, wliile the

intelligent application of the merit system in se-

curing this skilled supervision in road work is the

only promising method of eliminating politics

from road administration.

Plant Inspection for Pavements: Julius Abler.

It has been a recognized fact that the complete

inspection of any engineering structure begins

with the materials to be used in that structure,

and it is safe to say that this statement applies

with full force to street and roadway pavements,

in which such a wide variety of materials is now
being used, and in which the life of the structure

depends so very largely upon the strength, dura-

bility and suitability of the materials in resisting

the effects of traffic and the atmosphere. The

fact, however, that so many uncertainties and diffi-
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culties exist even to-day in regard to fixing the

desirable qualities of many paving materials is a

certain indication that this subject has not re-

ceived the close study and systematic observation

that its importance merits; furthermore, while

there has been too great a tendency in some lines

to charge all failures to the materials used, or

some one of them, rather than to the methods of

construction, it is also certain that a considerable

proportion of failures in paving work can still be

traced to the use of materials, which, if not actu-

ally of poor quality, were unsuitable for the con-

ditions at hand.

The desirable scope of plant inspection must

first be established before the actual duties and

details can be determined. The work may be con-

fined to the general inspection and sampling of

materials and mixtures, requiring nothing more than

that the contractor shall keep within the more or

less broad limits of the specifications, but allow-

ing hhn discretion and variations within these lim-

its. Going a step beyond this idea, the inspection

may be carried on as actual plant control, in

which the highway organization assumes the right

to specify narrower limits for a given piece of

work as to amount of bitumen, hardness of the

asphaltic cement, temperature of mixtures, and

even to some extent the exact details of the

method by which these mixtures are to be ob-

tained. The latter plan, that is, plant control, is

the logical one to follow on standard, if not

patented pavements as well, from the standpoint

that the organization which formulates the specifi-

cations should also be most capable of regulating

their application.

Specifications Covering the tolling of Boad Crusts

of Various Types: Major W. W. Ceosbt.

The assumption is made that the contract and

specifications are to be in the more usual form

under which the contractor is "to furnish all the

labor and materials and do all the work."

Before proceeding to details, it seems necessary,

for the sake of clearness, to state certain general

principles in regard to specifications.

In the first place, whUe it may be necessary

sometimes to restrict in details the methods to be

followed, generally it will be found more satisfac-

tory to specify the results to be obtained rather

than one exact method for reaching the result.

Elasticity for meeting variations in conditions en-

countered will then not be wanting. This is espe-

cially true as regards rolling.

Secondly: Where necessary the methods of pro-

ducing the result may be limited by specific de-

scription but this should be done only when un-

avoidable for the insurance of proper results and

for preventing the production of a result which

will be offered for acceptance as "just as good."

Thirdly: For economic reasons as much elastic-

ity in the provisions for limits, in the descriptions

of the machinery or tools allowed for use, should

be given as is practicable.

Fourthly: The specification of the result to be

secured should be absolutely definite, clear, and as

brief as may be consistent. The specification

should so describe the product that no more room

for argument as to the fulfillment of the specifica-

tion will exist than will be occupied by a few

questions whose answers can and must be deter-

mined by scientific methods, such as physical or

chemical analyses and arithmetical calculations or

measurements.

The author cites the following specification cov-

ering the rolling of the second course of a ma-

cadam road as embodying the fundamental prin-

ciples cited.

Second Course

"After the metal for the second course shall

have been spread to the proper thickness and

cross-sections, it shall be rolled as hereinbefore

provided under the head of 'First Course,' ex-

cept that water, in connection with the rolling,

shall be used as follows: When the rolling shall

have been carried on to the point where the metal

of the second course will not push or 'weave'

ahead of the roller and any depressions or un-

evennesses have been properly remedied, as pro-

vided, the rolling shall be interrupted and a thin

layer of sand, screenings or other approved bind-

ing material, shall be evenly spread over the sur-

face of the second course metal with as little dis-

turbance of the latter as possible. The quantity

of fine material so applied shall be just sufficient

to cover the metal and care shall be exercised to

avoid its use in excess. Water shall then be

sprinkled on the roadway surface and the rolling

at the same time resumed, the quantity of water

used being such as will prevent the fine material

from sticking to the wheels of the roller. The

combined watering and rolling shall be continued

until the voids of the metal shall become so filled

with the fijier particles as to result in a wave of

water being pushed along the roadway surface

ahead of the roller wheel. The watering and roll-

ing shall then be discontinued until the macadam

shall have dried out. If then the metal shall be-

gin to loosen and to appear on the roadway sur-

face, or if the voids in the metal shall appear to
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be not properly filled, the watering and rolling

shall be resumed with the application of only as

much additional fine material as may be necessary.

Any depressions or unevennesses appearing during

the above operations shall be remedied by the con-

tractor as hereinbefore provided, and when com-

pleted the macadam shall be uniform, firm, com-

pact and of at least the thickness required and

shall have an even surface nowhere departing by

more than one inch from the grade and cross sec-

tions shown on the plans. '

'

Life of Bond Issues for the Construction of State

Highways: E. P. Goodeich.

Financial Problems Involved in the Selection of a

SvMable Type of Boad or Pavement: Joseph

H. CONZELMAN.

The most common methods of obtaining funds

for highway improvements are: by general tax-

ation, by special taxation, by assessments on those

particularly benefited, by bond issues and by com-

binations of these methods. A large part of the

work done by state highway departments is

financed by appropriations from the general tax.

The paving work of many cities in the United

States is paid for vsdth money secured by assessing

the abutting property. Some revenue is collected

in this way in a few rural districts. Special as-

sessments are not, however, very popular or just in

these sparsely settled sections because of the large

extent of abutting property owned by individuals,

and the low property value. Where assessments

are practicable and are paid immediately, this

method is an economical means of financing high-

way improvements.

Bond issues have come into general use as a

means of obtaining money for state and county

highway work, where a large amount of construc-

tion is planned. They render large sums of money

available for immediate use, making possible a

large amount of improvement which probably

could not otherwise be financed. Bonds have been

issued, however, in many localities with little con-

sideration of the principles of economics. Money
obtained in this way has been used to build roads,

parts of which, at least, have worn out long before

the bonds issued were redeemable. In other in-

stances no provision has been made for retiring

the bonds.

Bonds issued for a period of years not greater

than the life of the roads which are to be built,

when proper provision is made to retire them, is

certainly an economical method of obtaining

money. The conditions in some parts of the

country, for example, in the grain districts, would

seem to justify the issuance of bonds whose term
extended beyond the life of parts of the highways
built, if money for the work could be raised in no
other way. Where fifty-year bonds are used to

finance the building of roads or pavements, the

fairest method, to the present and future genera-

tions, of redeeming the bonds and providing for

the necessary reconstruction during the life of the

bond, is that method which distributes the cost of

the improvement most evenly among those deriving

the benefits. The method which will most closely

accomplish this endeavor must provide for the

determination of the life of the several parts of

the improvement, and, on the basis of this determi-

nation, distribute the cost of the improvement.

Preliminary Surveys and Mapping of National

Highways: Chakles Henry Davis.

A national highway must be interstate. They
must be located along the line of densest popula-

tion so they may carry the heaviest traffic. This

is between the large cities and those lying between

them on the center line of water sheds. Fifty

thousand miles of such national highways will

serve, in the counties through which they pass, 88

per cent, of the urban and 53 per cent, of the rural,

or a total of 69 per cent, of the people of the

United States. It is here that the greatest rural

population and tonnage wUl be served the best,

not by so-called radial roads from railroad sta-

tions or towns. If a system of 100,000 miles was

built, such roads would carry so nearly the entire

rural tonnage as to make the balance negligible.

The data for locating such a system has been se-

cured for the forty-eight states. Seventeen have

been completed, engraved and printed. Five more

are ready for engraving. Every named place on

these highways will be shown, whether city, town,

village, hamlet, post oflice or otherwise. Also ad-

jacent communities are shown. These maps will

be standard and will require but little revision to

keep them accurately up-to-date. The scale is such

that straightening or relocating a road between

two places will not require alteration of the maps.

If a traffic census were taken on the alignment of

such a mileage we would gain conclusive evidence

as to the correctness of the above statements and

thus avoid costly and fatal errors. When com-

pleted these maps will occupy a volume 5 in. X 10

in. of only 100 pages (50 sheets 10 in. X 10 in.)

which with 44 pages of index of every named place

will only be i in. thick, including maps and index.

When compared with maps available at present

their usefulness and convenience are at once ap-

parent.
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Construction of Highways with Convict Labor in

West Virginia: A. D. Williams.

The labor of the prisoner should not be es-

ploited for the profit of a few and to the detriment

of the honest laborer, but in justice to the man in

prison and to society the prisoner should be given

some useful and beneficial employment. This em-

ployment should be of such a nature as to give

back to society in a measure atonement for the

debt of transgressing society's laws, so that the

prisoner will feel that he has rendered a just com-

pensation for his own acts. The labor should be of

such a class as would render the broadest service

to all of the people, and not infringe upon the

rights of any free laborer any more than possible.

But the free laborer should not ask that society

support an idle prison population so that he might

monopolize all the work. The free laborer has as

much right to ask a pension, and would do society

much less harm in procuring a pension than in

compelling the support of an idle criminal popula-

tion which will turn on to society a weakened

bunch of men. The prisoner for his own good

must be employed. This labor should be given

upon some class of property or the improvement of

some class of property held in common by all the

people. Therefore, improvement upon the public

roads is a class of development that benefits every-

body. This is public property, improved for public

advancement, and the prisoner being a public

charge can here be justly used for the public's

good.

The great good that can come to the public from

the use of any prisoner or prisoners is not his

labor, but is the improvement of the individual by

making of him a useful and beneficial citizen.

An investigation on the part of the wi-iter reveals

that men or prisoners worked in the open air under

a system wherein appeals can be made to the bet-

ter manhood in their natures make better citizens

than those employed in confinement.

West Virginia has a law which provides that the

prisoner may elect to labor prior to his trial in case

he is denied bail and is unable to give bond. This

is a humane step and offers an opportunity for the

man who has been wrongly accused to keep up his

muscles and to provide in a measure for his fam-

ily while being detained. The law at the present

only permits payment of 50 cents per day if re-

leased or gives a credit of $1.00 per day on fine if

convicted. The writer believes that this should be

made a credit of $1.00 in case of release. The

writer further believes that prisoners who work

upon their honor and give good service should re-

ceive a wage which should be retained until the

expiration of the sentence or in case of needy fam-

ilies be given to them. Because a man has trans-

gressed a law and is deprived of his liberty is no

reason why he should not retain his responsibility

to his family and society should give him this

privilege because oftentimes the innocent wife and

children are punished more than the man in

prison.

Utilization of Short-term Convicts for Bighway
WorTc in Georgia: James L. Stanpobd.

To secure accurate data to form a basis for the

investigation of road work for misdemeanant con-

victs, a questionnaire was prepared and sent to

every county in Georgia and the results obtained

are presented in a condensed form in this prelim-

inary report.

The State Prison Commission reports that prac-

tically all of the misdemeanant and felony convicts,

with the exception of the women and those in poor

health, are employed in some phase of highway

work; 2,441 misdemeanant and 2,740 felony con-

victs were worked by 124 counties during 1914.

Eegardless of the kind of work undertaken by a

convict gang, the following factors will be in-

volved, the usual interest on the first cost and de-

preciation of the equipment of the annual expense

of maintaining the convicts. The economical solu-

tion is to so adjust the size of road gang as to

render the sum of these factors a minimum.

According to reports received and actual experi-

ence, which may be said to have passed the experi-

mental stage, a guard can most economically and

advantageously handle fifteen men. The number

of units composing a gang should be proportion-

ately determined by such factors as the expense

per man, mileage of roads to be constructed and

repaired, the character of the work to be done, the

class of men in the gang, and the equipment pro-

vided. The expense per man both as to food and

guarding at night increases rapidly as the number

of men in a gang falls below thirty and decreases

just as rapidly as the gang increases by units up

to a certain limit. One night guard can handle a

camp of ninety convicts quite easily since the day

guards sleep near by and are ready to give him

assistance at any time. The guards act as road

foremen, hence the expense of employing foremen

is obviated and balanced by guard hire. The

guards should be hired at a stipulated amount and

their wages gradually raised as they become more

efficient foremen. Arthur H. Blanchakd,

Secretary

{To be continued)
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DISEASE BESISTANCE IN PLANTS^

The control of fungous diseases in plants

may be effected in three different ways: (1)

By killing- the parasite before it enters the

host, (2) by curing the diseased plants, and

(3) by growing disease-resistant varieties of

cultivated plants or making the susceptible

varieties resistant. So far the first method

is the one most generally followed, the

means employed depending on the nature

of the fungus.

It is easier to protect the host from a

fungus which combines a highly developed

parasitic character with alternation of

hosts than from one which spends its entire

life cycle on the same host. For example,

when rust {Ecestelia cancellata) appears

in a pear orchard the danger from it may be

done away with by removing all juniper

trees from the neighborhood, the juniper

being the host for the alternate stage of the

fungus {Gymnosporangium sahinm). The
same measure may be adopted in the ease

of red rust of wheat {Puccinia graminis)

in countries in which the fungus does not

reinfect directly the wheat but grows in the

spring on the barberry (Berheris). This

disease has practically disappeared from

Germany since the removal of all barberry

and mahonia bushes from the vicinity.

The destruction of a fungus living on one

host only is more difficult because of the

fact that this may necessitate the destruc-

tion of all diseased plants or parts of them,

an undertaking which could hardly be car-

ried out completely. However, if carried

1 A lecture delivered by invitation at the uni-

versities of California, Wisconsin, Minnesota and

Cornell, and the Iowa Agricultural College, in Oc-

tober, 1914.
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out thoroughly and before the parasite has

reached too advanced a stage of develop-

ment this method may be crowned with suc-

cess. A striking example of this is the con-

trol of pear blight in the Rogue River

Valley, Oregon. In this region the disease

has been kept within bounds, while in the

Eastern States it was permitted to gain a

foothold and is now a calamity.

The spraying of potatoes against Phy-

topJitJiora infestans, by which the fungus is

destroyed before it is able to penetrate the

tissues of the host, may be included in this

class of control measures. Another example

is the destruction of the smut spores, which

cling to the outer covering of the grain, in

the case of stinking smut, for instance.

It is a more difficult task to cure a plant

already diseased than to prevent the dis-

ease, and only in rare cases is the method

of cure known, the reason for this being

that plants are not organized like animals,

and in most cases it is impossible to influ-

ence a central system. The cure of fungus

diseases of different trees by giving the

roots an abundant water supply is an ex-

ample of treatment based on the principle

that many fungi are unable to grow in

tissues which show a high water pressure.

In dry soils the water content is kept on a

low basis and this favors the attacks of the

fungus.

Another example of the curing of the

plant is the hot-water method of seed treat-

ment for loose smut of wheat and barley,

this treatment being founded on the de-

struction of the fungus germs within the

seed.

We now come to the third method of dis-

ease control, that is the use of disease-

resistant plants. The importance of this

method is well understood by both scientists

and growers, but the application of the

principle, it must be confessed, is in its

infancy.

Utilization of the factor of immunity in

disease control may be divided into two

parts, that is the breeding of resistant

plants and the artificial immunization of

plants. From a scientific point of view,

however, both of these rest on the same
basis.

Before a disease-resistant race can be

bred resistant individual plants must be

found. It is a well-known fact that in the

vegetable kingdom closely related species

suffer in different degrees from attacks of

the same parasite. The difference in resist-

ance of the various species of one of our

most important cultivated crops, wheat, is

unusually prominent, as shown by the re-

searches of Wawelow. Of the eight botan-

ical species which are generally thought to

have produced the cultural varieties of our

wheat, Triticum vulgare, T. compactum
and T. spelta are attacked by red rust;

T. durum, T. polonicum, T. turgidum and
T. monococcum are resistant; the western

European varieties of T. dicoccum are

resistant, and the eastern varieties of

Turkestan are liable to rust. T. dicoccum

dicoccoides, which was found in Palestine

some years ago and which has sometimes

been regarded as the ancestor of our com-

mon cultivated wheat, T. sativum, is also a

non-resistant species.

The varying susceptibility of species of

the same genus makes it possible to substi-

tute for highly susceptible species others of

nearly equal cultural value which are less

susceptible or resistant. In the ease of the

coffee plant very good results have been ob-

tained by this means. It is well known that

Coffea arahica was completely destroyed

throughout the Asiatic tropics by the rust

fungus Hemileia vastatrix. The related

African species C. liherica appeared to be

resistant to the disease and was brought

under cultivation in the entire territory in

which C. arahica had been grown and in
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whieli coffee culture was possible. The im-

munity of this variety, however, proved to

be of an unstable nature, and as a conse-

quence the growers were obliged to import

C. rohusta, a species having lower commer-

cial value, from the virgin forests of Africa.

Because of the fact that C. liherica pro-

duces beans of much poorer quality than

C. arabica and C. roiivsta beans of a poorer

quality than C. liherica their substitution

was of restricted value, but it saved the

valuable coffee industry in some regions

from ruin.

The maintenance of profits with the infe-

rior coffee is made easier by the degenera-

tion of taste among civilized people—^the

result of standardization in all branches of

life. The average man to-day lacks the

faculty of determining whether his beef

was cut from a Holstein or a Hereford,

whether the fowl on his table was fed with

barley or oats, whether a wine is natural or

sugared, or whether the coffee he drinks is

C. arabica, C. liherica or C. rohusta.

Even though the value of the resistant

plant is lower, as in the case of the ex-

amples cited, the possibility of improving

the variety still remains. Two methods

may be used toward this end, that is graft-

ing a non-resistant on a resistant variety

or crossing the two. The first was fol-

lowed in dealing with Phylloxera of the

vine in Europe. The European vineyard-

ists grafted their own highly cultivated

varieties on the roots of the American vine,

which latter resists the attacks of the par-

asite, and in this way produced a vine com-

bining the requisite wine-producing quali-

ties of the European vine with the disease

resistance of the American vine. In view

of these facts it would seem easier to re-

place the European vine with the Ameri-

can, but this is not practicable, because

under European conditions of climate it

is not possible to prepare wine from Amer-

ican species. The grafted vine is only an

imperfect substitute, because its life is of

short duration and the labor of grafting

makes its culture expensive.

As the grafted vines are heavy bearers,

the disadvantages from their use are not

felt as keenly in France, where the aim of

the vitieulturist is to produce large quan-

tities of wine, as in Germany, which aims

to produce "quality wines." The really

first-class wines are produced from vines

which are permitted to grow only a few

grapes, and this, coupled with the fact

that the quality of wine improves with the

age of the vine, shows that the cultivation

of grafted vines is more impracticable in

Germany than in France.

Another method of improving disease-

resistant wild species and preparing them
for cultivation is illustrated in the case of

sugar cane. In the eastern part of Asia

this plant, especially the high sugar-pro-

ducing varieties, is subject to the so-called

sereh disease, the nature of which is stiU

unknown. In British India, however, the

wild resistant Chunee cane was found, but

it had too much fibrous substance to be suit-

able for sugar-producing purposes. Sev-

eral hundred crosses were made between

it, on the one hand, and the Cheribon, on

the other. As a result of this crossing, sev-

eral hybrids were obtained which produce

the maximum amount of sugar and are at

the same time resistant to the disease. As

sugar cane is propagated by using its veg-

etative parts, that is parts of the stem,

these qualities can be readily preserved.

Notwithstanding these favorable results,

however, our experience with sugar cane

has proved that its "immunity" is not

permanent, but diminishes in the course of

cultivation, and the same is true in the

ease of the two varieties of coffee men-

tioned, the disappearance of immunity in
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these being relatively rapid. No guaran-

tee of future disease resistance has been

found in either the hybrids or in the wild

species.

Not only do closely related species show

a difference in susceptibility to disease,

but varieties and races of the same species

behave differently in this respect. An ex-

ample of this is Triticum dicoccum, one

variety of which, as already stated, is re-

sistant to rust and the other non-resistant.

Additional examples are T. vulgare, a few

varieties of which are resistant; certain

varieties of potatoes with reference to

Phytophthora infestans; Finns sylvestris

with reference to Lophodermium pinastri;

and other cultivated plants. This differ-

ence in disease-resistance between races of

the same species is of far greater impor-

tance than the difference between two spe-

cies, because generally there is greater sim-

ilarity between the cultural value of the

two races.

The occurrence of healthy plants among

diseased ones is not absolute proof of the

resistance of such plants, and therefore to

make sure of the immunity of any special

strain careful experiments are necessary.

It is not enough to raise a number of plants

of an apparently resistant strain in a cer-

tain place. The question of resistance

should be investigated from the beginning

on the broadest basis. One of the princi-

pal things necessary is to expose the re-

sistant plants to the fungus causing the

disease to which they appear to be resist-

ant. In the case of fungi which live in

the soil, such, for instance, as the fungus

causing stinking smut, the first requisite is

to determine whether they are present and,

if not present, to introduce them, while in

the case of fungi spread by the wind, such

as those causing rust and mildew, the in-

fection should be induced either naturally

or artificially.

The presence of the fungus, however, is

only one factor in the experiment. The
second factor is the disposition of the host

plant, that is, its internal qualities, which

makes infection possible. The third fac-

tor is the coincidence of the infection

period with the susceptible condition of

the host. When all of these factors are

present the possibility of infection is cer-

tain, and only under such circumstances

will the results be reliable.

Fluctuation in the prevalence of fun-

gous plant diseases is due to the presence

or absence of proper conditions for the de-

velopment of the fungi causing them.

For instance, loose smut appears to a very

serious extent in certain summers, and

naturally it would be expected to be still

more prevalent the succeeding summer.

The fact is, however, that although spores

in sufficient quantity to infect all the flow-

ers in the field were scattered, the disease

may be much less serious, the reason be-

ing that the plant was not in the proper

stage a sufficient length of time to receive

the infection, or in other words the

weather conditions caused too rapid wither-

ing of the flowers to permit infection.

The effect of different conditions on the

relation of host and parasite makes it nec-

essary that investigations to determine the

resistance of strains shall be carried on

not only for a number of years, but also in

different localities. Even under such cir-

cumstances the outcome may be uncertain.

In many cases immune forms when culti-

vated prove to be only partly immune.

The best opportunity for finding im-

mune strains is afforded by diseases which

are of regular occurrence. In such cases

it is possible to find with a degree of cer-

tainty forms which are immune in a cer-

tain locality, but while such experiments

may give results of practical value, the
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problem of immunity can not be solved in

this way.

The third way to obtain immune forms

is to select resistant individuals and from

them breed pure strains. In the case of

many diseases, although certainly not in

all, healthy individual plants are found

in the diseased plots, and the breeding of

immune strains from these individuals

would seem to be very simple, but experi-

ence has taught the contrary. All the fac-

tors pointed out in connection with the se-

lection of immune forms must be reckoned

with, but in a still greater degree. So long

as the appearance of the disease is the only

criterion by which to determine the sus-

ceptibility of the plants to disease the ex-

perimenter is exposed to all kinds of un-

known influences.

Several attempts to breed kinds of wheat

immune to stinking smut have been made

without any real results. The question of

producing such kinds is of great impor-

tance, especially for the United States. In

the large wheat areas of Idaho and eastern

"Washington, for instance, stinking smut

is very serious, not infrequently causing

a loss of twenty-five per cent, of the crop.

Inspection of seed in that state discloses

the fact that a large part of it is covered

with the smut spores, and treatment of the

seed with copper sulphate is said to be

useless because the soil is so badly in-

fected. In many European countries,

however, smut has been completely con-

trolled.

In the case of smut the possibility of in-

fection, as far as the fungus is concerned,

is very great. As infected plants are in

general not very productive on account of

the seed being destroyed by the fungus, it

might be supposed that smut-resistant

plants would propagate well and that the

strains would become immune. This, how-

ever, is not the case, and it shows that the

breeding of smutless wheat by selection of

healthy individuals has little chance of

success, a fact which has been proved by
experiments already made. That this is

an impossibility, however, can hardly be

stated definitely, but success could be ob-

tained, if at all, only after tremendous

amount of labor in breeding and trying

hundreds of forms or by fortunate acci-

dent.

It will be remembered that Orton by this

method of breeding succeeded in obtaining

varieties of cotton and watermelon resist-

ant to Fusarium wilt. As the original re-

sistant individuals found in the field gave

too small yields, he crossed them with pro-

lific varieties and in this way combined

the disease resistance of the one parent

with the productivity of the other. A
similar thing was done by Bolley with flax

and by L. R. Jones with cabbage, both of

whom bred wilt-resistant varieties by selec-

tion. In the case of wheat, it is the opinion

of the writer that there would be better

chance of breeding smut-resistant varieties

if strains rather than individual plants were

selected and crossed with productive vari-

eties. Orton very successfully selected a

certain variety of cowpea resistant to wilt

disease and root knot, that is, the iron cow-

pea grown in South Carolina, and crossed it

with a more desirable variety. By this

means also, that is by selecting certain va-

rieties, some of the Phytophthora-vesist-

ant varieties of potatoes were obtained,

and probably also the square head wheat

which shows immunity to Puccinia triti-

cina.

Next to field experiments, those in the

laboratory might aid in the discovery of

resistant varieties of cultivated plants.

Such experiments have advantages over

those in the field and are practical in case

of diseases caused by parasites that may
be grown artificially in pure cultures.
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The greatest advantage of the laboratory-

experiments is that in them the experimen-

tal plants may be infected at any time and
under any conditions. The plants may
be kept dry or wet and under different

temperatures, they may be fed in differ-

ent ways, and the factors of growth may
be influenced within wide limits. Under
such conditions the optimum of infection

may be determined for different varieties.

The results of laboratory experiments

frequently differ greatly from those of

field experiments. For instance, in Wawe-
low's field experiments Triticum durum,

T. polonicum and T. turgidum were re-

sistant to Erysiphe graminis, but in his

greenhouse experiments they became in-

fected with this disease. Eeed's experi-

•ence in this respect was similar to that of

~Wawelow. It is the opinion of the writer

that the host plants were strongly influ-

enced by circumstances, but Wawelow at-

tributes the different results to favorable

conditions in the greenhouse for the de-

velopment of large quantities of conidia.

Such unbalancing of the host is not in-

frequent and in the natural environment

is due to extreme weather conditions.

Some species of Ribes are known to be im-

mune to the secidium of the pine blister

rust {Peridermium strdbi), but these spe-

cies may be infected and form secidia

under a bell jar. In the fleld the leaves

are infected, this being shown by the de-

velopment of slight yellow patches, but

the secidia never appear. The same is

true in the case of some varieties of wheat

with regard to Piiccinia, according to

Fraser, on account of the thickness of the

cuticle. This partial immunity is satisfac-

tory for practical purposes, and while par-

tially immune plants suffer in a small de-

gree through reduction of the assimilating

surface, they do not increase the danger

of spreading the rust, as they form no new
sources of infection.

Although some very profitable results

have been obtained, as already shown,

from the immunity methods discussed, the

problem of immiinity should be solved in

a different way. Immunity must not be

regarded as the only definite point to be

studied. In the case of every special dis-

ease efforts should be made to determine

the causes of resistance. That inununity

from different diseases is due to different

causes is clear and the factors which de-

termine this must now be sought.

The cause of immunity of wheat and

barley from loose smut is among the sim-

plest. From the investigations of Hecke

and Brefeld it is known that the smut

spores are carried by the wind to the

stigma and that there they germinate and
find their way to the ovule through the

pollen tubes. As is generally known, there

are varieties of wheat which have closed

flowers, which means that fertilization

takes place within the glumes. In such

cases the smut spores can not reach the

stigmas at the proper time, and therefore

infection can not take place. In this case,

therefore, by investigating the question of

flowering the problem of resistance can be

solved without artifleial infection. Many
of the intermediate stages which exist be-

tween immune and susceptible races may
be detected by close observation. In like

manner several races of rye show differ-

ent degrees of susceptibility to ergot

{Claviceps purpurea), the resistance be-

ing least in those having a long flowering

period.

The channel from the calyx to the car-

pels is open in many varieties of pears.

Such varieties are susceptible to infection

by Fusarium putrefaciens, as Osterwalder

has shown. The varieties without the open
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channel are protected against this means

of infection.

The habitus of a plant may influence

its disease resistance. An instance of this

is the potato with reference to the late

blight {PhytophtJiora infestans). Infec-

tion of the potato vine with this disease is

caused by the conidia being carried to the

leaves by the wind. The conidia remain

on the leaves until a drop of water causes

them to liberate their zoospores. These

swim around in the water for some time,

then drop their cilia, germinate, and send

a hypha into a stoma. Passing through a

potato field shortly after a heavy rain, it

will be observed that the leaves of some

sorts dry within half an hour, while others

remain wet for several hours. Generally

the quick-drying varieties are less suscept-

ible to the disease than the slow-drying

varieties. Slow drying is the result of the

I)lant's habit of growth, which hinders the

evaporation of the rain drops. Such

plants have flat leaves. Small, hairy

leaves, as well as an airy, open growth of

the whole plant, facilitate drying. It is pos-

sible that the arrangement of the stomata

also may exert an influence on the attack of

the fungus.

In the case of the grape leaf the ar-

rangement of the stomata is of great impor-

tance. For a long time it was not known
why spraying with Bordeaux mixture did

not, in all cases, prevent the attack of Pero-

nospora. Finally, however, Ruhland and

Miiller-Thurgau explained this by show-

ing that in the grape leaf the stomata are

formed only on the under surface. Spray-

ing of the grape, therefore, can be effec-

tive only when the spray mixture reaches

the under surface of the leaves, and this

fact must be borne in mind when dealing

with fungi which enter the leaf through

the stomata. A similar thing was ob-

served by the writer's assistant, Dr.

Pietsch, whose investigations have not yet

been piiblished. He found that the resist-

ance of some Remontant carnations is due

to the form of the stomata, which makes it

impossible for the hyphae to penetrate

them. In some cases, however, the hyphffi

can not produce infection even though

they penetrate the stomata. In the case

of cereals immunity from rust is independ-

ent of the stomata.

In cruciferous plants the water pores

are the avenues of entrance for many bac-

terial diseases. The relation between their

form and disease resistance, however, has

not yet been established.

As may be seen in the ease of the potato,

the lenticels as well as the stomata may
influence immunity. The scab fungus

(Oospora scabies) after penetrating into

the outer layers of the potato establishes

itself in the lenticels and causes the sur-

rounding tissues to produce an abnormal

corky growth. Bacteria also may enter

the lenticels, especially when on account

of moist conditions the tissues are form-

ing callus. This callus, however, does not

form a sufficient protection, and softened

tissue and even decaying spots result.

The lenticels are developed very differ-

ently in different varieties of potatoes, and

it is therefore important that the relations

between them and resistance to scab and

bacterial rot be investigated.

The condition of the cuticle may influ-

ence infection, as shown by the behavior

of cereal seedlings in resisting smut dis-

eases. Such influence, however, is possible

only in the very early stages of the seed-

lings' growth, that is before the tissues

have attained full development. Since

the germination tubes of smut are able to

dissolve cellulose, there must be stored sub-

stances which cause resistance, and in this

connection silicic acid is probably the first

to suggest itself. Indeed the quantity of
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this substance is different in seedlings of

different kinds. Sorauer found resistance of

different carnations to be due to thickness

of the cuticle. It might be caused also by

the wax layer, which is present in Gram-

inea, carnations, and other plants.

In his experience the writer found that

the wax layer influences the attack of

Coniothyrium on raspberries. In a large

horticultural establishment varieties which

were covered by a thick blue wax layer

were free from this disease, while other

varieties were completely killed. The wax
layer may exert its influence in different

ways, that is it may prevent direct pene-

tration by the hyphse or it may act indi-

rectly by causing the moisture to run off

the plant. This was observed by the

writer in making sprayings with Bor-

deaux mixture. In the case of plants cov-

ered with the wax layer the mixture ran

off quickly and left no moisture. Con-

flicting results have been obtained from

observations of Gloeosporium venetum on

raspberries on the fruit farm of the Uni-

versity of Minnesota. There is no differ-

ence between raspberries with wax and

without wax. Glceosporiii/m venetum, how-

ever, has very sticky conidia and is held

by the wax layer, while Coniothyrium

spores are washed away.

The hairs on the surface also play a

part in this connection. Their unfavor-

able influence in the case of potato late

blight has already been mentioned. A
very interesting case of hair-like struc-

tures is found in the pea family. In some

varieties the seeds are imbedded in a woolly

outgrowth of the inner epidermis of the

pod. Frequently when pods are infected

with Ascochyta pisi the fungus penetrates

into the interior. In varieties without these

hairs the seeds are infected only when they

are directly in contact with an infected

spot of the pod. But when the interior is

covered with the woolly outgrowth the

fungus grows as in a culture medium and
infects every seed.

The cork, which is without doubt a pro-

tecting tissue, is a deflnite kind of epi-

dermis. The writer has never seen

branches of cork elms attacked by fungi,

but the common elm is subject to the at-

tacks of several species. In the . case of

the potato the cork layer has the greatest

significance.

The causes of the protecting action of the

cork, however, may be different. Certain

fungi are able to penetrate this cork layer,

such as Phytophthora, and probably

Fusarium and Spondylocadium. But the

last-named fungus is able to penetrate only

the very outermost layers of the potato,

where it forms mycelium and sclerotia

normally. Whenever it grows into the

tissues below it must use the channels al-

ready opened by other fungi which may
happen to be present. Thick cork layers

seem to be impenetrable for Phytophthora

and Fusarium. The questions involved are

very difficult to solve, because it is hardly

possible to judge whether a cork layer is

intact or not.

As small wounds occur very generally,

the rapidity with which wound cork is

formed is possibly of more importance

than the absolute thickness of the cork

layer. In the course of work with black

leg of the potato the writer was able to

study this question. It is easy to cure a

bacterial infection artificially. The po-

tato is able to close a wound within a short

time by the formation of cork. When the

growth of bacteria is diminished by low

temperature or drought the potato closes

wounds more rapidly than the bacteria

can penetrate. The ability to form wound

cork varies in different varieties of pota-

toes. Some varieties begin cork forma-

tion within six hours after the wound is
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inflicted, while in other varieties it is not

be^n for forty-eight hours or more.

From this it is clear that the former may
withstand infection better than the latter.

By means of these experiments the rela-

tion between the structure of the plant

and its bacterial resistance has been estab-

lished beyond doubt. A similar relation,

however, does not exist in the case of

fungous diseases, as the fungi may pene-

trate the newly formed cork.

All the instances cited illustrate the influ-

ence of mechanical means of protection.

But the plant also often escapes disease by

means of rapid growth. A microscopic ex-

amination of seedlings attacked by smut

shows that a number of seedlings may be

infected, and yet only a few of the plants

will show the disease, proving that the in-

fection has been suppressed in many eases.

In this connection attention is called to the

fact that in the case of both stinking and

loose smut the infection originates in the

seed. The fungus mycelium grows in the

seedling, but by rapid growth the latter

may outstrip the fungus, which remains in

the base of the plant and is harmless.

There are still other factors in plants

which may influence resistance but which

are not perceptible through the microscope.

They may be found by physical or chemical

research because they are based on the

difference of contents. Probably these

factors are of far greater importance than

those already discussed. But till now these

questions are far from being treated in an

adequate manner. The foremost reason for

this may be that here we have to deal with

chemical substances such as albumens,

tannins, etc., and there are few botanists

who possess the necessary chemical knowl-

edge to undertake such experiments. A
bridge, therefore, must be built between

botanists and chemists, and the latter 's in-

terest in this question awakened.

One of the best investigations made in

this direction up to this time is that of

Miinch on the immunity and susceptibility

of trees. He has shown that susceptibility

of woody plants to fungous diseases depends

on the quantity of water and consequently

on the quantity of air in the wood. This is

in accordance with the writer's experiments

with Rhizoctonia and Fusarium which have

shown that these fungi also have a

high air requirement. In the United

States, with its large areas of irrigated

land, this fact is of great importance. It

is possible that the influence of both of

these fungi may be diminished by thorough

regulation of water conditions.

A glance at sugars and acids shows that

these substances also exert an influence in

disease resistance. The presence of benzoic

acid in Vacciiiium vitisidwa is supposed to

be the cause of its resistance to fungous dis-

eases. In the same way the tannins have

a relation to resistance. This was shown

by Behrens in his work on fruit decay and

confirmed by Cook and Taubenhaus. On
the other hand, sugar favors the growth of

fungi, as is shown clearly in the case of

apples and pears. Henneberg even claims

immunity for some varieties of potato from

certain diseases on account of their high

sugar content, but this has not been es-

tablished beyond doubt. .

Finally the enzymes exert a definite in-

fiuence on immunity, the oxydases taking

the lead. These ferments work directly or

indirectly by producing resistant chemical

substances.

This paper, it is believed, gives sufficient

idea as to how, in the opinion of the writer,

the problem of disease resistance should be

dealt with in the future. The present

methods should by no means be abandoned,

for practical experience and happy acci-

dents may help a great deal, but in addi-

tion to carrying out these methods an ef-
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fort must be made to establish scientific

fundamentals for new investigations. Ef-

forts must be made to find the causes of

immunity, and after solving this question

to determine without infection the disease-

resistant qualities in different varieties and

individuals in order to be able to establish

the desired resistance and at the same time

eliminate undesirable qualities. It is only

by working along this line that the breed-

ing of disease-resistant varieties on a sci-

entific basis can be accomplished and re-

sults which lie within the limits of possi-

bility obtained.

Otto Appel
Kaiserliche Biologische Anstalt,

Beklin-Dahlem

THE CAVERN OF THE THESE BROTHEES
(ARIEGE)

For the third time in less than three years

it has been the good fortune of Count Begouen

of Toulouse to announce the discovery of im-

portant works of art left by paleolithic man
on the walls and floor of Pyrenean caverns.

His two previous discoveries were noted at

the time in the columns of Science.^

Quaternary art objects may be classed

under two heads : the portable and the sta-

tionary. The portable class includes in part

carved tools, weapons and ceremonial objects,

such as poniards, spear throwers, batons, etc.

It also includes- engraved pebbles as well as

carved fragments of stone, bone, ivory and the

horn of stag and reindeer ; in fact, almost any-

thing that could be seized upon to satisfy the

exuberant demands of the cave man's artistic

impulse.

Stationary art embellishes the walls and

ceilings of caverns and rock shelters. In rare

instances the fine clay of the cavern floor was

utilized for sketching and modeling purposes.

The scientific world has been more or less fa-

miliar with the portable class of troglodyte art

for more than half a century. Our acquain-

tance with the stationary art is of more re-

1 N. S., XXXVI., pp. 269 and 796, 1912.

cent date. The first discovery of this kind

was made by Sautuola in 1879 at the cavern of

Altamira in northern Spain. The scientific

world, however, did not grasp the real signifi-

cance of Sautuola's discovery until, after the

lapse of nearly twenty years, similar finds had
been made in France.

All three of Count Begouen's discoveries

have to do principally with cave art of the

stationary kind. In July, 1912, near his

country estate of " Les Espas," which is only

a short distance from Saint-Girons (Ariege),

he found a series of subterranean galleries -

and connecting corridors opening out of an

underground stream bed. On the walls of one

of the corridors were several engravings of

the horse, reindeer, mammoth, etc. Five days

later it was the privilege of the writer to see

this prehistoric gallery, called Tuc d'Audou-

bert, in company with Count Begouen and

his three sons.

In October of the same year Count Begouen

and bis sons succeeded in gaining entrance to

an additional gallery of the series, but not

until after they had broken down two stalag-

mite pillars that blocked the narrow passage

way. What they found there has already

been described. The most notable objects

were two figures of the bison modeled in the

clay of the cavern floor. They owed their

preservation to the accidental sealing up of

the gallery ages ago by the stalagmite pillars.

In view of their excellence, it is probable that

they are not unique examples; that perhaps

other similar figures less fortunately situated

have been destroyed because the artist did

not know how to temper and fire his product.

The need of something less difficult to ma-

nipulate than stone, bone, ivory and horn

must have been ever present in the experience

of the troglodyte artist; it is not strange

therefore that he should have finally hit upon

clay. This illustrates how near an individual

or a race may come to some great discovery

and yet fall short of it. Thus was the dis-

covery of the ceramic art left to the later

more practical, if less artistic, neolithic races.

The latest discovery of Count Begouen and
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his sons, announced recently in a note read at

the French Institute, the substance of which

is contained in a letter just received from

him, was made only a few days before the

declaration of war last August. In fact, it

was on July 20, 1914, exactly two years after

the discovery of Tuc d'Audoubert, that he and

his three sons descended by an opening until

then unknown into a superb cavern, which in

their honor he has named Caverne des Trots

Freres. It is about haK way between Tuc

d'Audoubert and the cave of Anlene, in other

words about a quarter of a mile from each.

Count Begouen believes that the three cav-

erns are connected by corridors; proofs of a

eonection between two are already in hand.

The exploration was not only difficult, but

also dangerous (there are galleries into

which he has not yet been able to penetrate),

but one is well paid for the effort because of

the beauty and elevation of the ceilings as

well as " the numerous prehistoric remains

encountered there." On the floor were many
bones, flint implements and objects bearing

man's handiwork.

The results of their first visits were of such

a nature as to foretell an abundant harvest

when the work shall have been resumed.

Upon a bone fragment there was an excellent

engraving of a fish. But the chief display of

art was on the walls, especially of the termi-

nal gallery, where more than two hundred ad-

mirably engraved figures of animals are to be

seen. The following species have already

been identified: Mammoth, rhinoceros (the

first found in the caverns of the Pyrenees),

bear, lion, wolf, deer, reindeer, wild goat,

horse, bison, chamois, eel and bird. There
are also anthropomorphic figures including a

curious female type drawn in black; it seems

to be walking almost on all fours with the

head surmounted by a reindeer horn. It

might represent a human figure wearing a

mask, or perhaps a figure with mixed attri-

butes ; if the latter, then we have a new note in

paleolithic art, for until now that art has re-

vealed no representations of mythologic crea-

tures.

Most of the mural art in the Oaverne des

Trois Freres is admirably done; a small panel

with reindeer at rest evidently enjoying them-

selves is " like a page from an album." From
the viewpoint of the engravings this cavern

is " certainly the richest and the most beauti-

ful thus far known." In addition to the ani-

mal and anthropomorphic figures. Count
Begouen noted lines, spots of red or black,

and red elaviform signs, presumably repre-

senting clubs.

War was declared before excavations could

be begun. With two of the " trois freres " at

the front since then and the youngest having

recently joined them there, it can readily be

understood why Count Begouen does not wish

to return to the cavern so aptly named until

he can do so accompanied by his three boys

after the war is over. Let us hope that he may
have to wait neither long nor in vain.

George Geant MaoCuedy
Yale University,

New Haven, Conn.

SOME EAMTSQUAKE PBENOMENA NOTED
IN PANAMA

In October, 1913, the writer was asked by
President Porras of Panama to undertake

some investigation into the causes of the earth-

quakes which, during that month, were felt

almost daily in the Azuero peninsula which

forms the south central part of the republic.

In the course of this investigation two well-

recognized geological principles took on a new
and impressive significance for the writer, and

a vividness that he had never before been able

to clothe them with. These principles are the

relation of faulting and fracture to earth-

quakes, and the elasticity of the earth as ex-

pressed in earth-waves.

Simultaneously with the first and heaviest

shock the cable line from Panama up the west

coast to California broke at a point where it

passes over the submarine escarpment from the

continental shelf at about 60 fathoms to the

ocean depths at from 700 to 1,000 fathoms. The
distance on the chart from the 60-fathoni

sounding to the 784-fathom sounding is less

than two miles. It is not known, however,

whether the slope between these two points is
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uniform or locally abrupt. Not only did the

cable break, but the repair boat reported that

half a mile of it had been buried in debris on

the bottom and had to be abandoned and a

new piece spliced in.

It is said that the cable was broken in almost

the same place by an earthquake between the

years 1882 and 1883.

To the writer the only adequate explanation'

of the breaking of the cable and the burying of

half a mile of it is that movement occurred

along an old fault escarpment, or fault zone,

which marks the boundary between the conti-

nental shelf and the deep ocean basin, and

that this movement was great enough to cause

the earthquake, resulting in a submarine land-

slide. It is not known whether the fault dis-

placement broke the cable or whether the sub-

marine landslide caused by the jar of the fault-

ing broke it; of course the jar of the fault

movement was the earthquake.

Nearly all of the later shocks felt were ac-

companied by peculiar underground sounds

which, at times, seemed to begin to the east-

ward of the observer and to die away in 5 or 10

seconds to the westward of him. The sound

was not unlike the dull boom made by the

fracture of ice on large lakes, due to shrink-

age, when the weather has suddenly become

extremely cold. The noise of these ice frac-

tures may begin far to the right of an ob-

server and die away in the distance, in a few

seconds, to the left of him. After listening,

several times, to the underground sounds that

accompanied shocks, the writer became con-

vinced that they were due to the formation of

small shears or strain-relieving cracks in the

rocks, formed perhaps considerably below the

surface. A search for such cracks was unsuc-

cessful, due either to the sparsity of rock

exposures or to the fact that cracks might

not be distinguishable from ordinary joint-

ing, or that they might be parallel, or

nearly parallel, to the surface and might not

outcrop in the vicinity at all. It is thought

that the rock strains would be relieved by many
very small fractures along a strained zone

rather than by one large break, and the differ-

ential movement along each small fracture

might be extremely small, possibly measurable

say in tenths of an inch.

The breaking of the cable and the burying

of a part of it, together with the underground

sounds heard several times, as far as the writer

can see admit of no other adequate explanation

than that herein ascribed to them.

The other geological principle connected

with these earthquakes was that of the elas-

ticity of the earth's crust. The writer was on

the top of a steep conical mountain peak which

stood about 2,000 feet above the surrounding

country, when a heavy quake came, causing

the mountain to behave like a stiff jelly. One
felt as though the mountain were swaying

through an arc of several inches. Making
ample deductions for the tendency of the senses

to exaggerate such an unusual phenomena, it

is thought that the swaying motion in a hori-

zontal plane was actually about three quarters

of an inch. It was one of the most impressive

demonstrations of the elasticity of solid rock,

of the somewhat jelly-like motion that can be

imparted to a " rock-ribbed " mountain, that

one could well imagine. With the motion a

dull, heavy underground rending sound began

on the northeasterly to northerly side of the

mountain and died away in the distance on the

other side, being audible for say 20 to 25

seconds.

These underground sounds had a most terri-

fying eiiect on the inhabitants, who believed

they were about to be overwhelmed by some

volcanic catastrophe. The investigation was

very successful in assuring them that these

dreaded sounds were quite harmless and were

not due to any subterranean fires, and that the

near-by mountains were not going to turn into

volcanoes and overwhelm them as they feared.

In spite of this soothing information, how-

ever, a few of the natives were unjust enough

to criticize the writer for not stopping the

quakes as quickly as they wished. Such is

" man's inhumanity to man."

Donald F. MacDonald
U. S. Geological Survey

THE THOMAS SAY FOUNDATION

An organization, with the above name, was

formed under the auspices of the Entomolog-



Mat 28, 1915] SCIENCE 785

ical Society of America at its Philadelphia

meeting. Its purpose is to honor the memory
of the father of American entomology, Thomas
Say, by the publication of a series of volumes

on systematic entomology. These volumes

are to be of a monographic or bibliographic

character and to deal only v^ith the insects of

North America. It is hoped that a series of

volumes similar in appearance and of the same
high standard as the volumes of the John Hay
Society of England can be issued. To this end

a temporary committee consisting of J. M.

Aldrich and Nathan Banks, U. S. Bureau of

Entomology, E. P. Van Duze, University of

California, Morgan Hebard, Academy of Nat-

ural Sciences of Philadelphia, treasurer, and

Alex. D. MacGillivray, University of Illinois,

editor, vs^as appointed to solicit funds, and

when these are sufficient, to issue such works

as they may deem worthy of publication. The

most difficult problem confrotiting the com-

mittee is the securing of a fund sufficient for

publication. It is hoped that an endowment

fund, the income from which will be sufficient

for the issuance of about two volumes per

year, will eventually be available. Until such

a time, however, an attempt will be made to

obtain subscriptions for the issuance of vol-

umes.

AWABDS OF TSE FRANKLIN MEDAL

The Pranklin medal, the highest recogni-

tion in the gift of The Franklin Institute of

the state of Pennsylvania, has recently been

awarded to Heike Kamerlingh Onnes and to

Thomas Alva Edison. The awards were made

on the recommendation of the institute's com-

mittee on science and the arts, that to Onnes

being in recognition of his " long-continued

and indefatigable labors in low-temperature re-

search which has enriched physical science,

not only with a great number of new methods

and ingenious devices, but also with achieve-

ments and discoveries of the first magnitude "

and that to Edison in recognition of " the

value of numerous basic inventions and dis-

coveries forming the foundation of world-wide

industries, signally contributing to the well-

being, comfort and pleasure of the human
laee."

The Franklin Medal Fund, from which this

medal is awarded, was founded on January 1,

1914, by Samuel Insull. Awards of the medal

are to be made annually to those workers in

physical science or technology, without regard

to country, whose efforts, in the opinion of the

institute, have done most to advance a knowl-

edge of physical science or its applications.

The present awards are the first to be made.

The medal awarded to Professor Onnes was

received on behalf by His Excellency, Cheva-

lier van Eappard, minister from the Eoyal

Netherlands government, at the stated meet-

ing of the institute on the evening of Wednes-

day, May 19, and at this meeting Mr. Edison

was the guest of the institute and received his

award in person. Following the presentations,

an address entitled " Electricity and Modern

Industrial GrovTth " was delivered by Mr. In-

sull.

SCIENTIFIC NOTES AND NEWS
Dr. Frank J. Goodnow was installed as

president of the Johns Hopkins University on

May 20. After he had delivered his inaugural

address on " Modern Educational Ideals," he

conferred degrees on twelve distinguished

scholars and scientific men who were presented

by Dr. William H. Welch. The scientific men
on whom the degree of doctor of laws was con-

ferred are as follows : John Mason Clarke,

state geologist and paleontologist of New York

;

John Dewey, professor of philosophy, Columbia

University; Simon Flexner, director of the

laboratories of the Eockefeller Institute for

Medical Eesearch; George W. Goethals, major

general of the United States Army, chief engi-

neer of the Panama Canal; Thomas Hunt
Morgan, professor of experimental zoology,

Columbia University; Michael I. Pupin, pro-

fessor of electro-mechanics, Columbia Univer-

sity; Eobert Simpson Woodward, president of

the Carnegie Institution.

At its annual meeting held on May 12, the

American Academy of Arts and Sciences, act-

ing upon the recommendation of the Eumford
Committee, voted :

" That the Eumford Pre-

mium be awarded by the Academy to Charles

Greeley Abbott for his researches on Solar

Eadiation." The committee has appropriated
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$140 to Professor Joel Stebbins, of the Univer-

sity of Illinois, in aid of his research with his

improved photo-electric cell photometer upon
variable stars.

The first award of the Ackermann-Teubner
memorial prize in mathematics has been made
to Professor Felix Klein.

The British Institution of Civil Engineers

has awarded its Telford gold medal to Mr. A.

L. Bell (Eosyth) ; Telford premiums to Mr.

C. W. Anderson (Chakradharpur, India), Sir

Thomas Mason (Glasgow), Dr. H. F. Parshall

(London), and Mr. H. E. Terbury (Sheffield),

and the Crampton prize to Mr. F. D. Evans
(Kuala Lumpur).

Professor Sydney J. Hickson has been

elected president of the Manchester Literary

and Philosophical Society for the ensuing year

(1915-16).

The corporation and faculty of Brown Uni-

versity gave on May 24 a complimentary dinner

to Professor Nathaniel F. Davis and Professor

William C. Poland, heads of the departments

of mathematics and art, who next month retire

on pension, after over forty years of service.

The Cordilleran Section of the Geological

Society of America has elected Professor C.

F. Tolman, Jr., of Leland Stanford Jr. Uni-

versity, chairman in place of Dr. H. Foster

Bain, resigned, and Mr. Joseph A. Taff, 781

Flood Building, San Francisco, secretary, in

place of Professor G. A. Louderback, resigned.

On the staff of associate editors of the Trcm-

sactions of the American Mathematical So-

ciety Professors A. B. Coble and W. A. Hur-
witz have succeeded Professors J. I. Hutchin-

son and Max Mason, who have served since

1902 and 1911, respectively.

H. H. M. Bowman, of the University of

Pennsylvania, has been appointed botanical re-

search investigator at the laboratory of the

Carnegie Institution on the Dry Tortugas. He
will sail from New York for the West Indies

on May 29.

Under the auspices of the American Mu-
seum of Natural History, Dr. Robert H.

Lowie, of the department of anthropology, will

leave early in June in order to undertake in-

vestigations among the Hopi of Arizona and
the Moapa Paiute of southern Nevada.

Dr. F. L. Stevens, professor of plant pathol-

ogy in the University of Pennsylvania, will be

engaged during the summer in a biological

survey of Porto Eico, collecting and studying

tropical plant diseases and fungi. He will sail

June 5 accompanied by Mrs. Stevens and by
several students.

From the Zeitschrift fur Angemandte Ento-

mologie we learn that Dr. Georg Escherich,

Forstrat in Isen, was badly wounded by shat-

tering of the tibia near Markirch ; Dr. W. Her-

old, of Greifswald, is in a hospital in Berlin

with five wounds; Dr. K. H. C. Jordan, of

Neustadt, is in a hospital at Lambrecht; Pro-

fessor Dr. A. Thienemann, of Miinster, has

been injured by a shell splinter in the upper

thigh and lies wounded at Bonn.

The Paris Academy of Sciences, after con-

sidering a report presented in secret com-

mittee by M. Adolphe Carnot, has passed a

resolution removing from its membership four

German scientific men, including Dr. Wilhelm

Waldeyer, professor of anatomy, and Dr.

Ernst Fischer, professor of chemistry, in the

University of Berlin.

It is stated in Nature that Mr. J. E. Cul-

lum retires from the post of superintendent of

the Valencia Observatory, Cahirciveen, Co.

Kerry, Ireland, and that Mr. H. G. Dines has

been appointed to succeed him, as from May
1. Mr. A. H. E. Goldie has been promoted

senior professional assistant to Mr. Dines at

the observatory at Eskdalemuir.

Professor Waterbury, of the University of

Arizona, gave on May 12 an illustrated lecture

on "Arizona and the Southwest," before the

Civil Engineering Society of the University of

Illinois. The pictures shown portrayed the

development of the reclamation work in Ari-

zona.

The final meeting of the year of the Colum-

bia Sigma Xi, at which the Columbia Chapter

of the Phi Beta Kappa was the special guest,

was held on May 19. Dr. W. J. Gies spoke on
" Diseases of the Teeth and Bones, their Causes

and Prevention, with Some Demonstrations."
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At the second annual meeting of the Ken-
tucky Academy of Sciences, Professor Dayton
C. Miller, of the Case School of Applied Sci-

ence, gave a lecture on " The Science of Mu-
sical Sound," and was elected an honorary

member of the academy. Professor A, M.
Miller, of the department of geology, of the

Kentucky State University, has been elected

president of the Kentucky Academy of Sci-

ence.

Dr. Francis G. Benedict addressed the stu-

dents at Vassar College on Monday afternoon.

May 10, on " Investigations in the jSTutrition

Laboratory of the Carnegie Institution of

Washington." In the evening he addressed

the advanced students in chemistry and phys-

ics and the instructors on " Women as Re-

search Assistants."

Among recent scientific lectures before the

faculty and students of Oberlin College have

been the following :
" Business and Kultur,"

by Professor Arthur G. Webster, of Clark

University ;
" Some Physical Characteristics

of the Vowels," by Dayton C. Miller, of Case

School of Applied Science ;
" Eecent Evidences

as to the Nature of Molecules and Atoms," by

Dr. Robert A. Millikan, of the University of

Chicago. Dr. Millikan also made an address on
'' The Significance of Modern Scholarship,"

this being before the Society of Phi Beta

Kappa.

At the University of Cambridge the Linacre

lecture was delivered by Professor E. H. Star-

ling, on May 6, on " The Governor Mechanism

of the Heart.'" The Rede lecture was delivered

by Dr. Norman Moore, on the same day, on
''

St. Bartholomew's Hospital in Peace and

War."

We learn from Nature that a monument to

the late Professor J. H. van't Hoff was unveiled

at Rotterdam on April 17. It consists of a

bronze statue, double life-size, in sitting posi-

tion, and has been placed in front of the school

at which Professor van't Hoff was educated.

The monument is about 30 ft. high, and the

statue itself is flanked by female figures repre-

senting " Imagination " and " Reason." On
the front of the base is the following inscrip-

tion:

Van't Hoff,

1852-1911.

Physicam chemiae adiunxit.

Joseph Johnston Hardy, professor of mathe-
matics and astronomy at Lafayette College,

died at his home on May 2. He was born in

New Castle, England, in 1844, and came to

this country in 1846. He was graduated from
Lafayette College in 1870 and immediately

became a member of the teaching staif. He is

survived by two daughters and a son, James
Graham Hardy, now professor of mathematics

at Williams College.

William James Sell, F.R.S., university lec-

turer and senior demonstrator in chemistry at

the University of Cambridge, has died at the

age of sixty-eight years.

Erasmus Darwin, the only son of Mr. and
Mrs. Horace Darwin, of Cambridge, a grand-

son of Charles Darwin and of the first Lord
Farrer, was killed on April 24 in Flanders.

For a time he carried out work in the test-

room of the Cambridge Scientific Instrument

Company and later became engaged in admin-

istrative work.

The April number of the Review of Applied

Eniomology states that Duncan H. Gotch,

entomological assistant in the Imperial Bu-
reau of Entomology, London, was killed in

action at Nieuve Chapelle on March 11, while

acting as second Lieutenant in the Worcester-

shire regiment.

Mr. Sanderson Smith, malacologist, of Port
Richmond, Staten Island, N. Y., died on
March 28, aged 83 years. He was born in

London on May 14, 1832. He studied in the

School of Mines, in London. From 1860 to

1870 he published a number of papers in the

Annals of Lyceum of Natural History of New
York, on the Mollusca of Long Island, Staten

Island and adjacent islands. From 1875 to

1887 he was one of the volunteer assistants en-

gaged in the various dredging expeditions

carried on by the U. S. Fish Commission off

our eastern coast, including the deep sea work,

and was of great service in that work. Later

in life he made extensive collections of maps,
charts and engravings. He also compiled, for
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the Fish Commission Reports, lists of all the

dredging stations occupied by the vessels of the

United States and foreign countries, with all

the physical data obtained, thus forming a

valuable oceanographic work.

A TELEGRAM received at the Harvard College

Observatory from Professor E. B. Frost, di-

rector of Terkes Observatory, Williams Bay,

Wisconsin, states that two companion bodies

have been found by Professor Barnard near

Mellish's Comet. One of these was conspicu-

ous, and had a distance of 28" and a position

angle of 285°, on May 12, at IQ" 36". The
other was faint, and occupied an intermediate

position in the same line. A cablegram re-

ceived at the observatory from Professor Elis

Stromgren, director of the University Observ-

atory, Copenhagen, Denmark, states that Dela-

van's Comet, the discovery of which was re-

cently announced, proves to be Tempel's

periodic comet. Ephemerides of this comet,

by Stromgren and Braae, are published in

Astronomische Nachrichten, No. 4792.

Dr. Winford H. Smith, superintendent of

the Jolms Hopkins Hospital, has announced

& gift of $16,500, to be paid in three yearly in-

stallments, from Mr. John D. Rockefeller, Jr.,

to be used in a special social hygiene depart-

ment at the hospital, which is to be estab-

lished next September. The work of the new

clinic will be in charge of a committee con-

sisting of Dr. George H. Walker, chairman.

Dr. Theodore 0. Janeway and Dr. Winford H.

Smith. Dr. Albert Keiden, a graduate of the

Johns Hopkins Medical School, will be the

physician in charge of the new dispensary.

He will have four assistants.

On account of the unfavorable state of the

finances of the country, due mostly to the

European war, the Peruvian government has

ordered the closing of the Museum of the Na-

tional History and Archeology at Lima. This

action is much to be regretted, for the archeo-

logical part of the museum was, in many re-

spects, the most important in South America.

The annual meeting of the German Surgi-

cal Association was supposedly postponed on

account of the war, but we learn from the

Journal of the American Medical Association

that the surgeon-general of the army sent out

a summons for the meeting to be held at

Brussels. Hundreds of surgeons attended the

meeting, which commenced at Brussels on
April 7. All the sessions were devoted to mili-

tary surgery and a number of new points

learned from practical exjjerience were brought

out. Drs. Garre, Korte, Payr and Bier deliv-

ered the leading addresses.

The fortieth annual meeting of the Ameri-

can Academy of Medicine will be held in San
Francisco, June 25 to 28, under the presidency

of Dr. John L. Heffron, of Syracuse, N. Y.

The sessions will be held in the Auditorium

Hall of the Panama-Pacific Exposition. The
program will include addresses by the presi-

dent. Dr. Woods Hutchinson, and Dr. David

Starr Jordan. Dr. Jordan's address will be on

the Relation of Medicine to the Peace Move-

ment.

TiJE glass used in this country for the man-

ufacture of lenses is practically all imported

except in the case of some of the smaller and

cheaper lenses. For several years past, the

Bureau of Standards, of the Department of

Commerce, has been endeavoring to persuade

the glass manufacturers of the United States

to take up the manufacture of this material,

but they have been unable to do so, partly be-

cause of the limited quantity used as com-

pared with other glass, but largely on account

of the varying composition required and the

difficulty of annealing the glass, as good op-

tical glass must be entirely free from strain.

With a view to working out some of the

underlying problems sufficiently to enable

manufacturers to start in this matter, the

Bureau secured two years ago an expert in-

terested in the composition and testing of

optical systems, and a little later secured

another man skilled in the working of glass to

the definite forms required by the theory.

These steps were taken first, partly because it

is exceedingly difficult to find men having

these qualifications, put principally because as

the work of experimental glass making prog-

resses, the glass must be put in the form of

lenses and prisms to test; in other words, the
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Bureau had to be in a position 'to examine the

product as it was made experimentally. In

July, 1914, a practical glassmaker was added

to the force of the bureau. He is a college

graduate of scientific training but skilled in

the manipulation of furnaces, and is the sort

of a man to make progress at the present stage

of the work. Small furnaces were built and

melts of a few pounds of ordinary glass were

made in order to become more familiar with

the technical side. A larger furnace has just

been completed which will handle melts of 25

to 50 pounds. The bureau is now making

simple glasses according to definite formulas,

studying the methods of securing it free from

bubbles, and other practical points. This is to

be followed by an investigation of the method

of annealing. Several glass manufacturers

have visited the bureau already for sugges-

tions as to the equipment for the manufacture

of optical glass.

In connection with the election of a new
president it is stated editorially in the British

Medical Journal that the Eoyal College of

Physicians of London has had ninety-seven

presidents since Henry VIII., in the tenth

year of his reign, granted a charter of incorpo-

ration. In granting this charter he said that

his main reason was to check men who pro-

fessed physic rather from avarice than in good

faith, to the damage of credulous people; ac-

cordingly, after the example of other nations,

he had determined to found a college of the

learned men who practised physic in London,

in the hope that ignorant and rash practition-

ers might be restrained or punished. The

charter was granted to John Chamber, Thomas
Linacre, Wolsey, Archbishop of York, and

others. The college so constituted first exer-

cised its privilege of electing a president by

choosing Thomas Linacre for that office in

1518. Dovm to 1876, when Sir George Bur-

rows ceased to be president and was succeeded

by Sir James Eisdon Bennett, a graduate of

Edinburgh, the president had always been a

graduate of Cambridge or Oxford. Since the

spell was broken the presidents have all been

graduates of the University of London, with

the exception of Sir Andrew Clark, who was a

graduate of Aberdeen, and Sir William

Church, who is a graduate of Oxford. The
new president. Sir Frederick Taylor, elected

March 29, the day after Palm Sunday, accord-

ing to the statutes, is a graduate of London,

having taken the degree of M.D. in 1870. He
became a fellow of the college in 1879, was an

examiner at various periods from 1885 to 1896,

was on the council from 1897 to 1899, and was

censor in 1904, 1905 and 1910. He has been

the representative of the college on the senate

of the University of London since 1907. He
gave the Lumleian lectures in 1904 on " Some
Disorders of the Spleen," and was Harveian

orator in 1907. He is physician to Guy's Hos-

pital ; his predecessor, Sir Thomas Barlow, was

physician to University College Hospital. Sir

Eichard Douglas Powell, who was president

from 1905 to 1910, was physician to the Mid-

dlesex Hospital; his predecessor. Sir William

Church, was physician to St. Bartholomevy's

Hospital; Sir Samuel Wilks, who preceded

him, was physician to Guy's Hospital. Sir J.

Eussell Eeynolds, who was president from

1893 to a few months before his death in 1896,

was physician to University College Hospital;

Sir Andrew Clark, who preceded him, was

physician to the London Hospital; and his

predecessor, Sir William Jenner, was physician

to University College Hospital. At the present

time the treasurer, the Harveian librarian and

the registrar are members of the staff of St.

Bartholomew's Hospital. The longest tenure

of the office of president was that of Sir Henry

Halford, who was president from 1820 to 1844.

The office is an annual one, but is, as a rule,

held for five years.

The proposed expedition to Paris of the

University of Pennsylvania unit of physicians

and nurses who will devote July, August and

September to work in the American Ambu-

lance Hospital, will sail early in June for

France. Headed by Dr. J. William White,

the party will be made up as follows : Surgeon,

Dr. James P. Hutchinson; neurologist, Dr.

Samuel J. McCarthy; assistant surgeons. Dr.

Edmund P. Piper, Dr. Walter S. Lee, Dr. Ar-

thur G. Billings and Dr. Peter McC. Keating;

bacteriologist, Dr. Samuel Goldschmidt Gir-
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vin, fellow in research medicine. University of

Pennsylvania; nurses, Mrs. M. E. Spry, long

cliief clinic nurse of University Hospital ; Miss

Jackson and Miss Wagner; anesthetist, Miss

Frazer. Explaining the undertaking and its

purpose, Dr. White said :
" In the early winter

the executive committee of the American Am-
bulance Hospital decided, in the interests of

medical science and teaching, and for the pur-

pose of increasing the eiSciency of the hospital

in the case of large numbers of wounded, to

invite certain American universities to send

staffs from their respective medical schools to

take charge of a floor of 150 beds for periods

of three months each. The Western Reserve

University took the term of January, February

and March; Harvard, April, May and June,

and is now on duty. Pennsylvania accepted

for the earliest period she could obtain, viz.,

July, August and September. The other in-

stitutions invited were Johns Hopkins and the

University of Chicago, which are expected to

follow in the order named.

VNIVEMSITY AND EDUCATIONAL NEWS
The Circuit Court of St. Louis has con-

firmed the will of James Campbell, who left

his entire estate to St. Louis University School

of Medicine subject to a life tenure of his wife

and daughter. His estate is valued at from six

to ten million dollars.

The late Ward N. Hunt, of Needham, Mass.,

has made Dartmouth College residuary legatee

for $20,000, to establish scholarship funds to

be known as the Hunt scholarships.

It is stated in Nature that the Hutchinson

Museum has been acquired by the Medical

School of the Johns Hopkins University. The
collection comprises original colored drawings

;

colored plates taken from atlases, books and

memoirs; engravings, woodcuts, photographs

and pencil sketches, in some cases with the

letterpress or manuscript notes attached. The
collection illustrates the whole range of medi-

cine and surgery, but particularly syphilis and

skin diseases.

Sir Joseph Jonas has given the University

of Sheffield £5,000 to found a laboratory in

connection with the applied science depart-

ment, for testing metals and minerals, espe-

cially those involved in the production of steel.

Dr. Henry Suzallo, professor of the philos-

ophy of education in Teachers College, Colum-

bia University, has been elected president of

the University of Washington.

Dr. Hermon C. Bumpus, formerly professor

of zoology of Brown University and director

of the Museum of Natural History, will be in-

stalled as president of Tufts College on June

12.

At the University of Oklahoma, Professor

F. C. Kent has resigned, and Dr. H. C. Gos-

sard has been appointed instructor in mathe-

matics.

Dr. Mover S. Fleisher, who has been assist-

ant in the department of pathology of the St.

Louis Barnard Free Skin and Cancer Hospital,

has been made assistant professor of bacteriol-

ogy in the St. Louis University School of

Medicine.

Dr. Samuel H. Horwitz has been appointed

instructor in research medicine in the Hooper

Foundation for Medical Research of the Uni-

versity of California, San Francisco.

DISCUSSION AND COBBESPONDENCE

ZOOLOGISTS, TEACHERS AND WILD LIFE

CONSERVATION

To THE Editor of Science: In spite of

the fact that we are familiar with the idea

of historic cycles, it is a constant surprise,

in watching advances in thought and action,

to see that they are usually made not only

without the cooperation, but often even with

the opposition of those vitally concerned.

This is true not only of the prophets of na-

tional defense, but is equally so of the protec-

tion and conservation of wild life. Strange as

it may seem, the most experienced and best

informed leader of this movement in this

country states that the very people from whom
every one should naturally expect the heartiest

support—the professional zoologists and teach-

ers of zoology—have been practically a negli-

gible quantity in this defensive and construc-

tive movement. Why is this true? There ap-

pears to be some fundamental weakness in this

position. Can a factor in the problem be that

we have become so engrossed in important
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laboratory activity and in domestic animals

that there is little interest and concern about

wild life ? Professor W. K. Brooks once said

:

Is not the biological laboratory which leaves out

the ocean and the mountains and meadows a mon-

strous absurdity? Was not the greatest scientific

generalization of your times reached independently

by two men who were eminent in their familiarity

with living things in their homes?

Certainly Hornaday's " Wild Life Conserva-

tion in Theory and Practise" (1914) is a

volume which should be read by every student

of zoology and by all interested in general

conservation problems. It is the outcome ~of

a course of lectures given to the students of

forestry at Tale, and is clearly an effort to en-

list the interest and intelligent support of a

younger generation of men, as it is on them
that the hope for future progress largely de-

pends. Hornaday clearly and forcibly shows

the strenuous eilorts which have been made in

protecting our wild life from the plume hunt-

ers and the ordinary ignorant and selfish

hunters of all kinds.

To bring out the sound rational foundation

upon which protection is based, the economic

value of birds is presented to show how they

reduce the excessive numbers of insects in

fields, orchards and forests, and the aid

which hawks and owls give in helping keep

down the number of vermin. The proper use

of game is shown to be capable of producing

millions of dollars worth of valuable food, as

well as furnishing recreation for many people.

Some of the New England states have already

begun to profit by this on a large scale. In

his enthusiasm for the cause of protection

Hornaday does not go to the extreme and

ignore the harm done by certain kinds of

animals, or eveii occasional harm by kinds

usually neutral or beneficial. The whole dis-

cussion is eminently sane and judicious.

Hornaday makes a strong appeal to the

citizen not to allow a few people, a special

class, who are reckless in the destruction of

animals, and who really care nothing for their

obligations to future generations, to advance

unhindered in their devastation of our valuable

fauna, which, if once lost, can never be re-

stored. He says:

Seventy-five per cent, of the men who shoot

game in America, in Europe, Asia and Africa are

thoroughly sordid, selfish and merciless, both toward
the game and toward posterity. As a rule, noth-

ing can induce any of them to make any voluntary

sacrifices for the preservation cause. They stop

for nothing, save the law.

Such a view wiU appear strange and extreme

to many, but at the same time it is, to some
degree, a measure of one's familiarity with
this aggressive campaign. And what wiU
zoologists think of this statement ?

And think, also, what it would mean if even one
half the men and women who earn their daily

bread in the field of zoology and nature-study

should elect to make this cause their own! And
yet, I tell you that in spite of an appeal for help,

dating as far back as 1898, fully 90 per cent, of

the zoologists of America stick closely to their

desk-work, soaring after the infinite and driving

after the unfathomable, but never spending a

dollar or lifting an active finger on the firing-line

in defense of wild life. I have talked to these

men until I am tired; and the most of them seem

to be hopelessly sodden and apathetic.

While this is equally true of educators at large,

the fact is they are far less to blame for present

conditions than are many American zoologists.

The latter have upon them obligations such as no

man can escape without being shamefully derelict.

Fancy an ornithologist studying feather arrange-

ment, or avian osteology, or the distribution of

sub-species, while the guns of the game-hogs are

roaring all around him and strings of bobolinks

are coming into the markets for sale! Yet that

is precisely what is happening in many portions of

America to-day; and I tell you that if the birds

of North America are saved, it will not be by the

ornithologists at large. But fortunately there are

a few noble exceptions to this ghastly general rule.

This quotation is not given to antagonize

zoologists, but in the hope that some of their

lethargy will be thrown off. If any one doubts

the truth of this statement and resents it he

is just the sort of person who should read this

book. To the open-minded individual who has

given no attention to this subject this book

will be a revelation. The last chapter is

replete with valuable practical suggestions for

future constructive protective work. Repeat-

edly in this book important plans for the
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future are outlined, sueli as the conversion of

our national forests into game preserves. It

is encouraging to know that there are already

three endowments devoted to animal protec-

tion, one of $340,000, a second for $51,000 and

a third of $5,000. Of course these funds should

be greatly increased as the period of relatively

easy conquest is now over and the opposition

is organized with powerful financial support.

This contest is a permanent obligation.

The two concluding chapters of the volume

are contributed by F. 0. Wolcott. One is a

valuable summary of the present status of

private game preserves, and the other is a very

useful bibliography on preserves, protection

and the propagation of game.

With this volume and Hornaday's " Our
Vanishing Wild Life" (1913) any intelligent

person can become informed upon the present

status of this phase of conservation.

Chas. C. Adams

New Yoek State College of Forestry,

Syracuse, N. Y.

an eye screen foe vhe with the microscope

Most beginners, as well as many practised

observers, usually close one eye when using

the microscope. This practise of " squinting "

when one is using the microscope for any

length of time causes a decided eyestrain.

The other alternative of keeping both eyes

open requires first of all considerable practise,

and if it does not tend to strain the muscles

of the eyes, it does give rise to a mental

strain, if it may be so expressed; i. e., one has

to concentrate his attention constantly on what

is seen with the one eye through the mi-

croscope, otherwise the objects seen with the

other eye will prove very distracting.

The writer, after having tried many differ-

ent shapes and kinds of eye screens, has

worked out one that seems to be the most effi-

cient. It does away with the eyestrain of

both types described above, and is very simple

and inexpensive.

The accompanying sketch shows the outline

of the screen. The material from which it is

made is a composition called " vulcanized fiber

board," 1.5 mm. in thickness and black in

color. This composition board is very tough
and durable. It may be obtained from the

Diamond State Fiber Company, EUesmere,
N. J. The screen is cut from this board with

a knife or with heavy shears. A hole 2.3 mm.

in diameter (a hair larger than the outside

diameter of the standard eyepiece) is bored

by means of an extension bit at one end of

the screen. The distance from the center of

this hole to the middle point of the broad

wing of the screen is 8 cm. The extreme

length and width of the screen is 12.5 cm. by

7.5 cm.

If the composition board is not available,

aluminum 1 mm. thick, painted black or dark

green on both sides, will be found a good sub-

stitute.

The eyepiece of the microscope is slipped

through the hole in the screen. The sketch

shows the eye screen in position for use with

the right eye, and to change to the left eye it

is a matter of only a few seconds to take the

screen from the eyepiece and invert it.

It will be found that the black surface of

the screen is very restful to the eye not in use,

and when one alternately uses the right and

left eye, it is possible to use the microscope

for a much longer period before the eyes be-

come tired than without the eye screen.

Orton L. Clark
Mass. Agr. Experiment Station,

Amherst, Mass.

exhibition op the royal photographic

SOCIETY

To the Editor of Science : The Eoyal Pho-

tographic Society of Great Britain is holding

its sixtieth annual exhibition in August and

September of this year. This is the most rep-

resentative exhibition of photographic work
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in the world, and the section sent by Ameri-

can scientific men last year sufficiently demon-

strated the place held by this country in ap-

plied photography. It is very desirable that

American scientific photography should be

equally well represented in 1915, and, in order

to enable this to be done with as little difficulty

as possible, I have again arranged to collect

and forward American work intended for the

scientific section.

This work should consist of prints showing

the use of photography for scientific purposes

and its application to spectroscopy, astronomy,

radiography, biology, etc. Photographs should

reach me not later than Thursday, July 1.

They should be mounted but not framed.

I should be glad if any worker who is able

to send photographs will communicate with

me as soon as possible so that I might arrange

for the receiving and entry of the exhibit.

C. E. K. Mees
Research Laboratory,

Kodak Park,

eochester, n. y.

SCIENTIFIC BOOKS

Report on Gyroscopic Theory. By Sir George

Greenhill. Eeports and Memoranda, No.

146, Advisory Committee for Aeronautics.

London, T. Fisher Unwin, 1914. Pp. iv+
278, with 49 illustrations. Price 10 shillings.

Many people wonder at the expenditure of

time and energy given by the mathematician

to subjects like the theory of groups and differ-

ential equations. Others can not understand

why men of the ability of Klein, Perry and

Crabtree should lecture upon the theory of the

top. Still others fail to see in the studies

made by Maxwell of his spinning top in an agate

cup, or of Sommerfield and Noether on the

gyroscope, anything to justify a student in

following in their footsteps. And yet, when
we reflect that the spinning top illustrates a

group of motions, that its theory involves the

differential equation at the very outset, that

the earth is merely a moderate-sized top spin-

ning in space, that the solar system is a some-

what larger one, and that many nebulse are

solar systems in formation, the subject assumes

a different aspect, even to the man in the

street. And when he further reflects that the

stabilizing gyroscope, now made in large num-
bers by Sperry's company, is used on the

aeroplanes above the iiring lines in the great

war, and acts as a literal balance wheel on the

super-dreadnoughts of the warring powers and
can be bought in the offices of the makers in

any of the large capitals of the world, this

same man in the street begins to see that the

theorist may touch upon the very practical

and that the practical man may well afford to

look to the man of theory for help in the affairs

of the real life of the present day.

It is such popular considerations as these

that may weU. lead the man of dollars to wel-

come, even if he can not understand, a monu-
mental treatise like this which Sir George
Greenhill, with his usual modesty, has called

a simple report. To the general man of sci-

ence the work will mean much more, even if

he too shall fail to read 278 large quarto pages

devoted chiefly to mathematics. But to stu-

dents of analytical mechanics, and particularly

to those who look for applications of modern
mathematics to dynamics, the work will stand

as a monument of patient research on the part

of a man who works con amore and with an

extended vision in a field of rapidly increasing

importance.

Sir George Greenhill always writes as he

talks, and he never talks like the man whom
he delights to refer to as " a mere mathe-

matician." As he sits at the head of a work

table in his quaint room in Staple Inn—^the

room in which Dr. Johnson may have written

Easselas—and talks of his labors on the gyro-

scope, he is a mathematician for about a

minute, a man with the zeal of a boy for an-

other minute, a charming raconteur of stories

of his master, Maxwell, the minute later, and

an appreciative student of his friends Klein

and Sommerfield in the next unit of time.

And this description characterizes his ad-

dresses, his books, his memoirs and his re-

ports—they are all human, the product not

merely of the mathematician, not merely of the

student of dynamics, not merely of the experi-

menter in the laboratory, but always of the

big-hearted man.
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And so it is with this report. It is filled

with mathematics in which elliptic functions,

long a favorite study of Sir Greorge's, plays an

important role; but the reader is continually

running across such homely illustrations as

those a teacher might use in the classroom

—

the illustrations of bicycle wheels, stepladders,

clock hands, reflections in a mirror, plumb

lines, balancing on a knife edge, tops, chil-

dren's hoops, race wheels, motor cars, the

motor omnibus, spinning cards through the

air. Whitehead torpedoes, the monorail car-

riage, and the like—just the sort of things

that those who have used the problems in the

author's calculus have delighted to find for

interesting a class.

The report is divided into nine chapters.

Chapter I. relates to steady gyroscopic mo-

tion, with applications to the problem of the

precession of the equinox and to the gyro-

scope as a stabilizer. Chapter II. continues

the applications of the gyroscope, in partic-

ular with reference to ships, the Brennan

monorail carriage and the Bessemer saloon.

Chapter III. relates to the general unsteady

motion of the gyroscope, and to the figures

resulting therefrom—for example, to the

rosette curve described by Klein. Chapter IV.

deals with the geometrical representation of

the motion of a top, and in particular with

the work of Darboux. Chapter V. treats of

the algebraic cases of top motion, and in par-

ticular of the section problems, a subject con-

tinued in Chapter VI. Chapter VII. relates

to the spherical pendulum and related topics.

Chapter VIII. to such topics as the gyroscope

on a whirling arm, and Chapter 15. to the

dynamical problems of steady motion and

small oscillation.

It is not intended in this brief review to do

more than call attention to the general nature

of the work. The practical value of the sub-

ject has come to be recognized in this war as

never before, and it is well that we have in one

place the body of theory which students of the

subject would otherwise have to search for in

many pamphlets, books and periodicals. The
report lays no claim to any important dis-

covery, but it may fairly claim to bring to-

gether in convenient form the mathematical

theory of the gyroscope as far as it has been

developed up to the present time.

David Eugene Smith
Teachers College, ';

Columbia University

Monographs on Biochemistry. Soil Condi-

tions and Plant Growth. By Edward J.

EussELL, D.Sc. (Lond.), Director of the

Eothamsted Experimental Station, Har-

penden; with diagrams. New Edition.

Longmans, Green and Co., 1915. Pp. 150.

This is the third edition called for within

three years of the best book on the soil which

has yet been written. A new chapter has been

added on " The Relationship between the

Mieroorganic Population of the Soil and the

Growth of Plants." A number of minor

changes and a few of considerable importance

have been made in the original text, usually

because of recognition of literature non-

existent when the text was prepared originally.

The versatility of Dr. Eussell is astonishing

and the wealth of his information is prodigi-

ous. And yet he has told his story in some

lYO pages without an undue crowding. In fact

the book has " charm " and is easily read.

The professional chemist, physicist and bac-

teriologist will find it a mine of information

most interestingly woven together, but with

frequent references to original authorities.

And at the same time the layman can get a

purview of the complex system involved in

plant production in an understandable story.

Not only is the book the best in its field rela-

tively, but it is very good absolutely. But it

is not ideal, and probably most of the experts

will feel that its accents should be altered

and even that some of the statements should

not have been made as they are. Eor instance,

the reviewer should prefer to see the relation

between moisture content and the measurable

physical properties of the soil given more

prominence; and the dynamic as contrasted

with the static properties of the soil developed

more definitely. One is left with a too hazy

idea of the colloidal properties of clay and their

importance to the soil, and the purely hypo-

thetical calcium bicarbonate is called upon

rather frequently to explain things without
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the slightest intimation that its claims to

existence are any less valid than any other

compound. It is stated that the water in the

soil is weakly held, when as a matter of fact

the film moisture is held by probably enormous

stress and the reader is left in confusion as

to just what the author means. It is not the

simplest view (page 77) that the mineral par-

ticles are coated with a colloidal complex, but

that the so-called colloidal properties of the

soil are those resulting from the relatively vast

surface presented by the " clay " portion of the

soil; and it would be more satisfactory to

utilize the fact that the solubility of calcium

carbonate is increased by increasing the partial

pressure due to carbon dioxide than assume the

existence of a compound which can not exist

at any gas pressures existing in the soil.

But when there is so very much that is ad-

mirable it makes one feel ungracious to con-

tinue criticisms of details. The book delib-

erately makes its major appeal to biologists,

and the greater part of the text is devoted to

the biological properties of the soil. But its

most striking feature is the skilful handling

of the contrasting views of soil chemists and

physicists. While it is probable that others as

well as the reviewer will not entirely agree

with the author's presentation of recent con-

troversies, every one will undoubtedly recog-

nize the evident intent of fairness and careful

effort to summarize correctly. It is very prob-

able that no one could at this time make a

better presentation than has Dr. Eussell, al-

though we may each hope that some future

edition of his book may accord more closely

with our several individual views. Fortu-

nately for the development of this branch of

applied science, modification of the personal

views of most of the prominent workers is

commendably frequent and frank. A satis-

factory index and a well-selected bibliography

are retained in the present edition.

Dr. EusseU's monograph is not suited to

class-room use of undergraduates in our agri-

cultural colleges, though such undergraduates

would undoubtedly profit by reading it. The

book will prove a mine of suggestions to the

advanced scholar and investigator and should

prove an eloquent testimony for the view that

the time has now come when our universities

can afford to recognize that some agricultural

subjects have developed to a point in dignity

of effort and scholarship where they might

profitably be included in the curriculum be-

side older and more familiar academic fields.

The advances of the last few years in second-

ary rural education and in the standard of our

American agricultural colleges is worthy cause

of gratification. But it is almost a disgrace

that our principal universities are utterly

failing to train and provide leaders and teach-

ers for what must always be our country's

chief field of endeavor; and to recognize that

the art of agriculture is passing—rapidly pass-

ing in the United States—from the avocation

of the artisan to the profession of the highly

trained specialist. Dr. Russell's book will not

be the least of the instruments to bring about

the change. Frank K. Cameron

SEABK INTOXICATION^

The flesh of the economically very impor-

tant Greenland shark (Somniosus microceph-

alus), a shark usually between 6 and 14 feet

in length occurring abundantly in the Arctic

Ocean and ranging southward to Norway, the

Faeroes, Iceland, Cape Cod, Oregon and Ja-

pan, has long been known to possess certain

poisonous qualities.

It is not known to what extent the poison-

ous nature of the flesh of this fish is shared by

that of other species of sharks, some of which,

at least, appear to be quite harmless; but in

view of the possibility that in the near future

the flesh of some of our more abundant spe-

cies of selachians may be placed on the market

for the purpose of providing a cheap supply

of good fresh food, it would seem opportune

to call attention to what is known in regard to

the undesirable qualities of the flesh of the

Greenland shark in order that similar quali-

ties in the flesh of other species, if present,

may be inamediately detected.

Mr. Ad. S. Jensen, of the zoological mu-
seum of the University of Copenhagen, has re-

1 Published witt tlie permission of the secretary

of the Smithsonian Institution.
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cently published- the following excellent sum-

mary of all that is definitely known concerning

shark intoxication.

In North Greenland, where the dog plays such

a large part as draught animal for the sledge, the

shark fishery has the additional importance of

providing food for the dogs. In the dried condi-

tion especially shark flesh is an excellent dog

food; it gives the animals strength to sustain pro-

longed exertions without being fatigued. In the

fresh condition, on the other hand, it is dangerous

for the dogs; when they eat a quantity of it they

become heavy and subject to giddiness (they are

said to be "shark-intoxicated"); on driving a

short distance with them they begin to hang their

ears, tumble from side to side and at last fall

down in cramp convulsions, after which they can

not be got to move from the spot; in a couple of

minutes the dog may recover, but when it runs

again the whole body quivers and the dog has no

power to drag; at the same time, especially when

the weather is warm, the animal has diarrhea, its

feces are "squirted out" as greenish water;

sometimes the animal dies of the sickness. At

places where shark food is plentiful, however, the

dogs accustom themselves to eating a large amoimt

of it without being sick; but if they are driven in

the warm sunshine they may be very bad from it.

From dried shark flesh the dogs never become

"shark-intoxicated," yet they can also become

sick from it, as dried shark meat tends to swell

out in the stomachs of the dogs; the Greenlanders

therefore advise to give the dogs only small ra-

tions of dried shark meat and first to cut the

meat into long and narrow strips, so that the dogs

do not gulp down the whole at once, but can reg-

ularly work through it with the teeth.

To explain these phenomena it may be said

that the fresh shark flesh contains a compound that

acts like alcohol; when the flesh is boiled, the

poisonous stuff is removed and the dogs can then

eat more of it without suffering than when the

meat is fresh. The poisonous substance is prob-

ably present everywhere in the body of the shark,

also in the cartilage. Eink was of the opinion

that the danger of the shark's flesh was due to its

containing a large amount of saline fluids, which

were totally swallowed down when the flesh was

eaten in the frozen condition. To clear up the

matter I consulted the veterinary surgeon S.

2 "The Selachians of Greenland" ("Saertryk

af Mindeskrift for Jepetus Steenstrup") pp. 12-

14, 1914.

Hjortlund, who lived for a couple of years in

North Greenland and there made investigations

on the infectious sickness of the dogs; he has

kindly sent me the following information.

"These cases of poisoning, which in Greenland

always occur after eating fresh, raw meat of the

Greenland shark (Sominosus microcephalus) , both

in men and dogs, is without doubt due to a spe-

cific poison (a toxin) which occurs in its body.

Nothing indicates the correctness of Rink's view,

that the poisonous nature of fresh shark meat was

due to the large quantity of saline fluids it con-

tained, whilst many things speak against this

view.

"Meanwhile, however, the question has not yet

been scientifically investigated and all we know

about it is exclusively based on empirical obser-

vations.
'

' The clinical symptoms, of which—as men-

tioned above—^tiredness, dullness, uncertain gait,

sensory disturbances and a profuse diarrhea are

the most in evidence, depend in virulence on the

quantity of meat taken, but in dogs can also be

intensified in mild weather and with bodily exer-

tion. In men, where the poison causes a similar

complex of symptoms, the sense disturbances both

objectively and subjectively give the same impres-

sion as acute alcohol poisoning. The symptoms of

poisoning may last a shorter or longer time, from

a couple of hours to a couple of days. They may

be very weak, almost unnoticeable, when the ani-

mal has only taken a small quantity; on the other

hand dogs have several times been known to die

under violent symptoms, almost apoplectic in.

character, a short time after they had eaten large

quantities of shark meat.
'

' Of importance in judging of the nature of the

poisonous stuff or stuffs is the fact that the ani-

mals can gradually be accustomed to taking larger

and larger quantities of it. Obviously antitoxins

can be produced in the body of the dog, which

counteract the activity of the poison; in other

words, the animal can to a certain degree become

immune, and this gradually occurs spontaneously at

places where the dogs have constantly the oppor-

tunity of eating fresh shark meat.

"The poison, however, is soluble in water and

can thus be extracted from the meat by thorough

washing. How far, on the other hand, it is de-

stroyed by heating to temperatures below 100° is

more doubtful. In any ease the transformation

here must proceed slowly; for according to all

reports the meat must be cooked in two to three

different waters before one can be certain that it
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is not poisonous. It is most reasonable to assume

that it is resistant to such a temperature.

"The usual method in practise of preparing the

shark flesh so that it may gradually lose its poi-

sonous qualities is to cut the meat into thin strips

which are hung up to dry in the sun and air; it

thus loses its large quantity of water, and gradu-

ally its poisonous qualities disappear, so that H
becomes a rather good food for the dogs, though

it must still be used with caution and preferably

mixed with a little blubber.

"Eegarding the seat of the poison in the body
of the shark we have the most divergent opinions;

some assume that it is only in the musculature,

others that it is exclusively present in the carti-

lage and others again that it is chiefly found in

the peritoneal and spinal fluids, as it has been

found that these fluids produce a severe pain

when received in the eye. A proper judgment on

these matters, however, will only be obtained by
means of a special investigation of the poison,

and such at the same time would elucidate its

chemical composition, its physiological properties

and various biological reactions."

A. H. Clark
TJ. S. National Museum,
Washington, D. C.

SPECIAL ARTICLES

THE CROWN-GALL OF ALFALFA

During the past two years the vtriter has

been engaged in studies upon the life-history

of the organism described by Magnus^ in 1902

under the name of Urophlyctis alfalfw. It

seems best to publish a brief statement of the

results so far obtained, pending further studies.

1. The " resting spores " when placed in

water cultures develop into sporangia.

2. Within these sporangia are formed motile

spores of two sizes ; usually one large spore and

many small ones are formed in the same
sporangium.

3. One or several small spores may become

attached to one large one. Only one remains

permanently attached. It has not been deter-

mined whether or not this attachment is in

the nature of a sexual fusion. If so, the large

spores and small spores are obviously capable

1 Magnus, P., '
' Ueber in knolligen Wurzelaus-

wuchsen der Luzerne lebende Urophlyctis," Ber.

der Veut. Bot. Gesell., 20, 291-96, 1902. One

plate.

of functioning as sexually differentiated

gametes.

4. The motion of the large spore continues

after the attachment of the small spore.

5. The small spores, the large spores and
the united spores (zygotes?) become amoeboid

after a period of motility.

6. In the amceboid state, singly or in groups,

these bodies may be observed to move on the

surface of the host.

7. In infected soil young alfalfa seedlings

develop galls in which plasmodia are found.

8. In older galls similar plasmodia are pres-

ent which ramify through the tissues of the

gall. Previous to spore formation the para-

site becomes massed in cavities formed by the

destruction of the host tissue.

9. The resting spores are formed in these

cavities, apparently by division of the parasite

into many cells.

10. The content, cytoplasm and nuclei, of

the resting spores in the dormant condition,

corresponds to that of the Plasmodium in the

stage immediately preceding spore formation.

The presence of a Plasmodium as the vege-

tative stage of the parasite and the entire ab-

sence of a mycelium at any stage suggest that

possibly the organism should be removed from
the genus Urophlyctis.

Orville T. Wilson
Univeksity of Wisconsin

A preliminary note on the food habits and

DISTRIBUTION OF THE TEXAS HORNED LIZARDS

Random examinations of stomach contents,

made by various workers during the past forty

years, have indicated that Phrynosoma cor-

nutum, the Texas horned lizard, is of great

economic importance. To determine its status

as a valuable animal, an examination of four

hundred and eighty-five stomachs has been

made. As only a small per cent, of the animals

found in the field were captured and killed,

several facts—^besides the principal one—con-

cerning this animal have been disclosed.

The Texas horned lizard, unlike the other

species of the genus, is distinctly not a desert

form. Its area of distribution is quite exten-

sive, going northward into Kansas, southward
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far into the Mexican table land, and west-

ward into Arizona; but, clearly, the area of its

greatest abundance is the north and south strip

of Texas known as the Black and Grand prairies.

This strip of country includes the cities of

Fort Worth, Dallas, Waco, Austin and San
Antonio—in fact all of the large cities of the

state except Houston and Galveston; and is

preeminently the best part from an agricul-

tural standpoint. Within this area, where con-

ditions are at all favorable, the Phrynosoma
population averages at least thirty to the acre.

This is despite the fact that for a number of

years these lizards have been captured and

sold to visitors from the east.

The life history has not been well worked

out, but the newly hatched young begin to ap-

pear by the first of August; so that it is safe

to say that the ordinary agricultural opera-

tions such as spring and fall plowing, do not

interfere with the life cycle. The natural

enemies are few and unimportant, being mainly

road runners and opossums.

The stomachs examined included the follow-

ing forms : four species of ants ; four species of

weevils (very few boll weevils) ; four species

of bees (mainly miner bees) ; eight species of

beetles; three species of stink bugs; nymphs

of grasshoppers and allied Orthoptera; five

species of flies; and a few caterpillars, some

of which have not yet been identified. The
noxious forms found overwhelmingly out-

numbered the useful forms.

Agricultural ants were found in 80 per cent,

and stink bugs in 60 per cent, of the stomachs.

Neither of these is much subject to the attacks

of birds. Obviously this enhances the value of

Phrynosoma. Incidentally, there was a re-

markable consistency or homogeneity in the

contents of the individual stomachs. For ex-

ample, in one case, nearly all of the forms

present would be Hjonenoptera ; in another,

nearly all would be Heteroptera, etc. This

could mean that individuals acquire a taste

for sour food, or fatty food, etc.; or, what is

more likely, that the same individual requires

from time to time certain special elements in

its food.

From the data thus far assembled, it can be

safely affirmed that the horned lizards of Texas

are of tremendous importance to agriculture

in that region; and may, perhaps, play as im.-

portant a part there as does the common toad

in the better watered regions of the United

States.

W. M. WiNTON
The Rice Institute,

Houston, Texas

THE AMEBICAN ASSOCIATION FOB THE
ADVANCEMENT OF SCIENCE

SECTION D—MECHANICAL SCIENCE AND
ENGINEEBING. II

The Highways of Hawaii: H. K. Bishop.

Before the days of county government, the cen-

tral government of Honolulu, under the superin-

tendent of public works, improved many highways

with first-class water-bound macadam, in many in-

stances with a telford base. Under the county

form of government, the county took charge of the

maintenance of the roads already built and the con-

struction of all new ones. It is needless to say

that this system has proven unsatisfactory and un-

productive of good results in general.

In 1910 and 1911, by legislative action, pro-

vision was made by the territory, to raise funds by

means of a bond issue and to put the work of road

improvement under this issue in the hands of a

commission, to be known as the Loan Fund Com-

mission. The writer was engaged in September,

1911, by the Hawaii Loan Fund Commission to

prepare plans and specifications and to superintend

the construction of the belt road improvement on

the Island of Hawaii. The belt road, which is the

main highway of the island, approximately paral-

lels the coast line at a greater or less distance en-

tirely around the island, a distance of approxi-

mately 250 miles.

In the work of improvement on Hawaii, the gen-

eral plan adopted was to use water-bound macadam

with a telford base in the wet sections, and bi-

tuminous macadam in the dry sections. It was also

planned to give the water-bound macadam a sur-

face application of bituminous material when the

macadam had become sufficiently compacted to

make such a treatment successful.

The greatest need of Hawaii is some form of

territorial aid to the counties similar to that

adopted by the majority of the states of the

Union. Hawaii is also in need of some form of

centrally controlled highway department which will

insure the standardization of road work and a
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continuity of the policy. The territory is going

through practically the same experience that every

state in the Union has been through in its road

work.

Service Tests on Various Classes of Pavements:

H. W. Durham.
A solid unyielding foundation is a necessity for

all road construotion, but type and details are

purely a local question. Much unnecessary eon-

fusion is caused in road discussion by inability to

discriminate between cause and effect and by lay-

ing more importance on details of specifications

than on the result they obtain.

The only true test is that of service under con-

ditions of actual use. Final selection must be

made among a limited number of types and suit a

limited number of conditions. Carrying inter-

mediate operations in the problem of selecting

road types to extremes of refinement is unnecessary

in that the conditions to be satisfied are few, and

the final selection must be from among these

Service Tests of Stone BlocJc Pavements in Brook-

lyn: H. H. Schmidt.

About five years ago studies were begun of the

various granite pavements in the borough of

Brooklyn, with a view tO' determining, if possible,

the causes which created the objectionable fea-

tures. Observation showed that certain granite

blocks polished under traffic, so that they became

extremely slippery; some wore down rapidly at

the edges, causing the top of the block to become

turtle-backed, which made the pavement extremely

rough; some blocks were found which disinte-

grated under traffic, and still others were extremely

rough and not well-shaped, owing to the fact that

they were made from a granite which had im-

proper cleavage planes. We learned from the

service tests of the stones actually subjected to

traffic, that the mineralogical composition of the

granite, the presence or absence of certain miner-

als, and the proportions in which they occur, as

well as the size of the crystals, all had a direct

bearing on its value for paving purposes.

After a conclusion had been reached as to the most

desirable granite, a study of the size, dressing and

filler was taken up. With the use of a concrete

base, the extreme depth of the block was unneces-

sary, and the depth was therefore reduced from

i eight to five inches. With modern granite block it

is possible to obtain joints averaging from a

quarter to three eighths of an inch. The blocks are

laid so close together that a considerable area of

the blocks touch one another, thus giving stability

to the pavement, even without the joint filler. It

is unnecessary with the modern granite block pave-

ment to use paving gravel, and the modern practise

favors the use of a mixture of tar or asphalt with

hot sand, poured into the joints.

Wood Block Pavements : W. P. Taylor.

The Value of the Absorption Test on Wood BlocTcs:

George W. Tillson.

When municipal engineers were considering the

advisability of laying treated wood block pave-

ments some twelve or fourteen years ago, it was

uncertain as to just what should be the require-

ments of the specifications. It was felt that it

was necessary to prevent the blocks from decay

and also to treat them so that they would be stable

under all climatic conditions; that is, they should

not absorb so much water as to swell and cause

the pavement to bulge, during a wet spell, nor

should they shrink too much in dry, hot weather,

so that they would become loose.

After careful consideration, it was decided to

require an absorption test of the blocks. The test

provided that after being dried in a kiln at a tem-

perature of 100° F. for 24 hours, the blocks should

not gain in weight more than 3 per cent, during

immersion. Pavements were laid under this speci-

fication in 1903 and 1904, and on one street with a

preservative that did not contain any resin, but

was a specially prepared oil. The blocks obtained

did, however, conform to the requirements as to

weight and absorption. These pavements have

been in use 10 and 11 years, without any expan-

sion joint, and have required almost no attention

on account of the instability of the blocks. In cer-

tain cases where pavements were laid not under the

supervision of the city, so that the absorption test

was not applied, the pavements did expand to a

very considerable extent.

The city of New York is the only municipality

of which the writer knows where the absorption

test is required, and it is also the only city, in his

knowledge, where an expansion joint is not used.

The writer firmly believes that with a heavy oil

treatment of 20 pounds and a specification requir-

ing an absorption test, as given above, satisfactory

results can be obtained without an expansion joint.

Sand Cushion vs. Mortar Bed for Wood BlocTc

Pavements: Theodoe 8. Oxholm.

In this country it has been the custom for

many years to lay wood block pavement on a con-

crete base with a cushion of sand or a bed of mor-

tar between the base and the blocks. A sand

cushion is intended primarily to smooth out the
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roughness and inequalities in the concrete, so that

the blocks might rest evenly thereon. Secondly,

the yielding surface of the sand permits the roller

to press the blocks into it until they present a

smooth surface, adjusting the slight inequalities

in the depth of the blocks, and thirdly, the sand

has a slight resiliency and protects the blocks

somewhat from surface wear. The mortar bed

performs the same office as the sand as an equal-

izer of the concrete surface and the surface of the

finished pavement, but there the similarity ceases,

for, as the mortar gradually sets it forms a hard

unyielding bed for the blocks to rest upon, sacri-

ficing resiliency for immobility.

There are two objections in the writer's opin-

ion to the use of a sand cushion. First, when cuts

are made for any purpose through the pavement,

it frequently happens that weeks and months

elapse before repairs are made; during this time,

storm water works its way between the blocks and

base and disturbs considerable quantities of pave-

ment that will have to be relaid. This is espe-

cially noticeable on streets with a considerable

grade, and could not occur with a well-set mortar

bed. Second, it would seem that even the slight

resiliency of the sand cushion would mean the un-

stable condition of each block with respect to its

neighbors, and a consequent lack of support on

sides and ends which is of the utmost importance.

The one objection to a mortar bed has always been

that the mortar has been mixed damp and time

must be allowed for it to set hard (three or four

days), before trafl&c could be admitted, whereas

wood block pavement on sand cushion can be

thrown open for traf&c as soon as completed.

The writer has overcome this objection by mixing

the mortar dry, and allowing it to set as moisture

reaches it through the joints which are always of

sand. The roller and immediate traffic work the

blocks down to their final beds before the mortar

sets. Work of this kind has been examined at

plumbing cuts and it has been found that the mor-

tar was set up hard, though traffic had been al-

lowed on the new pavement as soon as completed,

and the surface was still uniform.

Cement Concrete Pavements: Percy H. Wilson.

The author states that the basic principle of the

modern concrete road goes back to the ancient

Eoman roads in that the latter involved the use

of puzzolana, the cement used by the Romans,

while Portland cement is used as a binder in the

modern concrete road.

The author emphasizes the following as con-

spicuous advantages of the concrete road:

Absence of mud and dust.

Roads passable at all seasons.

An even but gritty surface texture which pre-

vents horses and ears from slipping.

A flat crown making every foot of road surface

available for traffic.

Extreme durability increasing with age and ex-

posure to the elements.

Imperviousness to frost and heat.

Moderate first cost and minimum maintenance

cost.

With the establishment of expansion joints at

proper intervals the cracking of concrete road had

been practically eliminated, but when cracks do

occur they are filled with tar and sand at small

expense, this treatment, to all practical purposes

and intents, restoring the slab to its monolithic

character.

The paper describes structural methods and calls

special attention to the importance of using only

the best quality of materials, strict observance of

specifications and careful workmanship.

Cement Concrete Pavements loith Thin Bitumdnous

Surfaces: W. H. Luster.

The concrete surface standing exposed to the

weather and chance traffic for fourteen days be-

comes dirty, and before the hot bitumen was ap-

plied it was thoroughly cleaned in order to bond

the two materials. Cleaning is of the utmost im-

portance, and to that end the concrete was swept

first with wire brooms, then with ordinary house

brooms and then flushed with water under pres-

sure by means of fire hose, and while the water

was flowing was swept in the direction of the flow

to the drainage inlets, but even then there re-

mained the cement scum, or laitance, which always

forms at the low spots to which it drains, and there

hardens; this must be removed, for it is always

smooth and no bitumen will adhere to it, and

even if it did, it is not a suitable material for

road metal, as it is soft and brittle and soon dis-

integrates under traffic.

The refined tar was applied hot by spraying

under pressure from a moving auto truck tank,

containing about one thousand gallons. A com-

parison of area covered with the capacity of the

tank showed that the quantity spread was about

one gallon to every three square yards. The

bitumen was then covered with a coating of fine

quartz gravel, the largest size grain being three

eighths of an inch in diameter, and spread in the

proportion of one cubic yard to one hundred

square yards of surface. The street as thus pre-
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pared was closed for twenty-four hours, after

which traffic was admitted.

This thin bituminous coating acts in four ca-

pacities: First, it waterproofs the surface; sec-

ond, it acts as a carpet and deadens the noise of

traffic; third, it affords good foothold for horses,

and fourth, it prevents abrasion of the concrete,

thus prolonging its life.

TopeJca Biturmnous Concrete Pavements Con-

structed with Tar Cement: Philip P. Shaeples.

The Topeka bituminous concrete is shown to be

a revival of types of pavements laid with coal-tar

cement twenty-five years or more ago.

The vulcanite pavements' of Pittsburgh and tar

concrete pavements of New England are described

and compared mth Topeka specifications.

The precautions necessary to secure successful

work with the Topeka specification using coal tar

cement are given.

Bituminous Pavements with Two or More Layers

of Bituminous Concrete: Arthur H. Blanch-

ARD.

In cases where one product of a stone-crushing

plant is used for the aggregate of the wearing

course of a bituminous concrete pavement and this

product is composed of broken stone varying but

little in size, let us say from f in. to IJ in., it will

be advisable to use two layers of bituminous con-

crete. If the above product was used for the first

layer and was constructed with a compacted

thickness of from If to 2 inches, the second layer

might properly be composed of broken stone from

J to J in. in size and spread about i in. to f in.

in thickness. After the second layer had been

rolled the pavement could be finished with or

without a seal coat of bituminous cement and a

dressing of uncoated stone chips. This method is

suggested in order to secure with the above type

of broken-stone product a surface of the wear-

ing course which will be as dense as when a

product ranging in size from i inch to IJ inch is

used and the pavement finished with a seal coat of

bituminous cement and stone chips.

From a historical standpoint it is of value to

note that an English bituminous pavement of

similar type was described in the Engineering

Becord of July 23, 1898. The fundamental prin-

ciples involved have been made use of in the many
successful 'bituminous concrete pavements con-

structed in England during the past fifteen years

under the trade names of Tarmac and Quarrite.

Bituminous Macadam Pavements {Penetration

Method) : Frederick Steele Strong.

In determining the quantity per square yard of

bituminous material to be used in construction of

a bituminous macadam pavement there are four

paramount functions to be considered: First, the

nature and consistency of the bituminous mate-

rial; second, the quality of the stone; third, the

depth and sizes of the course; fourth, the kind of

traffic and severity of climatic conditions.

With this data, the following equation has been

deduced for the proper amount of binder to be

used in eases where the stone is of low crushing

and abrasive strength, this classification not to

include any stone which is so poor as to be ques-

tionable or worthless. Let Y represent the num-

ber of gallons to be used per square yard. Let

X represent the depth of the top course in inches.

Then T= 9/10 X. For instance, with stone of

low test, and depth of stone of 2 in., we deter-

mine that the quantity of binder should be ap-

proximately 1.8 gals, per square yard; and by

using this equation again, it is found that for a

depth of 3 in. the amount of bituminous mate-

rial should be 2.7 gallons per square yard.

This binder is to be applied in two applications,

the first to be two thirds the full amount and the

second the balance, and the application is made

by pressure machine. I believe no top course for

a road of this type should be less than 3 in. in

depth. The best stone available should be used

even if its cost would entail the use of cheaper

material in bottom course, but by this I do not

depreciate the importance of a foundation, as

without this any road is worthless.

Some Ways to Differentiate between Bitumens:

George P. Hemstreet.

The Present Status of Adhesive and Cohesive

Tests of Bituminous Materials: John S. Cran-

DELL.

During the past year the writer has made a series

of tests to determine the binding values of a num-

ber of bituminous binders. The first tests were

made as follows: Cylindrical briquets 25 mm.

high X 25 mm. diameter, composed of stone, sand,

filler and binder were molded under a pressure of

500 kilos per square inch, or 750 kilos per square

inch, and were then allowed to season. They

were then tested in the small Page Impact Ma-

chine that is used for the cementation test of

stone. The number of blows required to break or

crush each briquet was recorded. Different per-

centages of the ingredients were tried. It was

found that pieces of crushed stone were cracked

while in the molding machine. Other mechanical
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difficulties developed, and it was decided to increase

tlie size of tlie briquets to 35 mm. high X 50 mm.
diameter. No difficulty is now found in molding

the specimens.

These tests, which the writer has called binding

value tests, furnish (o) an easy means of com-

paring the adhesive and the cohesive strength of

binders, (6) a control of the amount of binder

to use, and (c) a quick way of determining the

correct amounts of stone, sand and filler to use.

The Purchase of Asphalt and Asphaltic Cement

on the Bitumen Basis: W. H. Beoadhukst.

To those familiar with the nature and compo-

sition of asphalts and asphaltic cements, the ad-

vantages from an economic standpoint of pur-

chasing these materials on the bitumen basis is

obvious. The bitumen, or earbon-bisulphide-sol-

nble content of an asphalt, being the eementitious

material which binds the mineral aggregate of an

asphalt pavement or bituminous concrete together

in a compact mass, it follows that, without giv-

ing consideration to the character of the insoluble

material, or whether the same improves the value

of the asphalt as a paving material or is deleter-

ious, the greater the percentage of the insoluble

material, the less the efficiency of the asphalt in

respect of the number of square yards of road-

way per ton of asphalt a given asphalt or asphaltic

cement will lay. Hence to place all asphalts in

competition on an economically sound or even

basis, the same should be bought on the basis of

the contained bitumen. Specifications for the

purchase of asphalt should therefore be drawn

outlining the requirements, first as to quality, and

secondly, as to quantity of contained bitumen, in-

stead of requesting merely bids for refined asphalt,

or asphaltic cement, which is a very prevalent

custom to-day with many municipalities operating

municipal asphalt repair plants and state highway

commissions purchasing asphaltic cement for state

roads.

A Change in the Asphalt Pavement Specification:

John Martin.

Allowaile Maximum Penetration of Various Types

of Asphalts for Use in the Several Kinds of

Bituminous Pavements: H. B. Pullar.

The writer would state that in his own opinion

there is no set rule which can be adopted or fol-

lowed in setting a maximum penetration for any

type of asphalt or any type of bituminous con-

struction; that it is necessary to consider the local

conditions in conjunction with the various bi-

tuminous materials on the market and to incorpo-

rate them in such a way into the specifications so

as to get most satisfactory results. The writer

further believes that the maximum penetration is

merely one of the many small but important de-

tails of construction which must be considered

separately for each different piece of work, and

that in order to get bids on bituminous materials

specifications should be so drawn with limits suffi-

ciently open to produce maximum competition

with reverting specifications on bituminous mate-

rials, these reverting specifications to be drawn up

with limits narrow enough to exclude anything

but the highest quality of material for that par-

ticular type of bituminous material and at the

same time not be unjust to the producers of the

different kinds of bituminous materials. Under
this kind of a specification it is possible to take

into consideration all of the local conditions, the

different characteristics, and the inherent quali-

ties of the different bituminous materials and to

incorporate in these specifications the allowable

maximum penetration for the particular type of

pavement and under the particular conditions it

is to be constructed, and the writer believes that

it is only by this method that the most successful

results can be obtained.

A Review of the Use of Bituminous Materials in

Sighway Engineering during 1914 : Abthuk
H. Blanchard.

During 1914 the following noteworthy develop-

ments have been noted:

In specifications for bituminous materials there

has been a tendency to adopt a group of type

specifications in place of a blanket specification.

By this method engineers have been able to secure

the most suitable grade of a given type of bi-

tuminous material for a given method of con-

struction, as it is practicable to specify desir-

able limits for each type rather than have wide

limits, as is necessary in blanket specifications.

Another self-evident advantage is that more uni-

form material may be secured by this method.

Bituminous surfaces have been constructed (a)

with more attention to the physical properties of

the road metal composing the wearing course and

the requisite dryness and cleanliness of the surface

prior to application of the bituminous material;

(6) using to a greater extent bituminous materials

which do not require from several days to three

weeks to set up; (o) generally employing pres-

sure distributors in place of hand methods and

gravity distributors.

In the construction of bituminous macadam

pavements there has been a noteworthy tendency to

(a) use bituminous cements of a lower penetra-
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tion than formerly and (6) more thoroughly roll

the wearing course prior to the first application

of bituminous material.

Bituminous concrete pavements have increased

in popularity in many sections of America. There

has been a general tendency to use carefully heated

aggregates and employ mechanical mixers. Bi-

tuminous materials of lower penetration than

form.erly are used in bituminous concrete, the

aggregate of which is composed of one product of

a stone-crushing plant, the sizes of stone ranging

from i in. to li in. The largest contract for this

type of construction during 1914 was the Ashokan
Highway, 37 miles in length, built by the board

of water supply of New York City.

The third session was held on the morning of

Thursday, December 31, Vice-president Dr. Fred-

erick W. Taylor and Mr. O. P. Hood in the chair,

with an attendance of about 70. The program of

the session was as follows:

Vice-presidential Address: Safety Engineering:

O. P. Hood.

Engineering and Industrial Regulations for Fro-

'moting Safety in Industrial Establishments:

John Pkice Jackson.

Recent Developments in Precise Leveling : William
Bowie.

There should be in each city and state and

throughout the whole country connected systems

of leveling to form the basis and give the datum

for the ordinary spirit or wye leveling.

The nation has, at present, about 31,000 miles

of precise leveling with more than 13,000 substan-

tial bench marks. The elevations in the precise

level net are referred to mean sea level. The mean
surface of the water at the starting points was
derived from long series of tidal observations.

Mean sea level is the natural and the best datum
for a level net. In the first place, it is a funda-

mental datum, for it can be reproduced; again,

wdth it, leveling can be started at many places with

certainty that when the different lines are joined

the agreements will be close. Also, leveling by
different nations will agree when it is connected

on the international frontiers.

There should be only one datum for the whole

country, and this is only possible after the level

net has been extended to such an extent that no

place is far from a precise level bench mark.

The instrument used by the Coast and Geodetic

Survey in its precise leveling is generally known as

the "United States Coast and Geodetic Survey pre-

cise level." Its noteworthy features are that it is

made of an alloy of nickel and iron which has a
very low coefiicient of expansion; its bubble is set

down into the telescope near the axis of collima-

tion; and its binocular system, by which the ob-

server can see the bubble, cross wires and rod at

the same time. The instrument was designed and
made in the Coast and Geodetic Survey Oface. It

has proved very effective in enabling the observer

to avoid or eliminate many of the errors which

were in the leveling done with the older types of

instruments.

All lines are run at least twice, in opposite di-

rections. To be acceptable the two runnings of a
section must agree within four millimeters times

the square root of the distance in kilometers.

The average progress in the work per month is

now about 86 miles for each party. The maxi-

mum progress ever made by one party was in Oc-

tober, 1914, when 148.3 miles were completed.

The rapidity with which leveling is now done is

due mainly to the use of the motor velocipede cars

as the means of transporting the members of the

party and to the more efficient organization and

management of the leveling parties.

The great accuracy of the leveling is indicated

by the probable error of the elevation at St. Paul,

Minnesota (the least accurately known place in

the net) resulting from the 1912 general adjust-

ment of the level net of the whole United States,

which is only ±0.065 meter (±0.21 foot). The

average correction to the lines forming the net for

loop closure is about 0.15 millimeter per kilo-

meter. An investigation of the small systematic

and accidental errors in the precise leveling indi-

cates that, when the ground is sloping, more accu-

rate results are obtained on a cloudy afternoon,

with a moderate wind blowing, than under the re-

verse conditions. When the ground is nearly level,

the time of the day and the atmospheric and

weather conditions do not seem to have any mate-

rial systematic effect on the line of levels.

The Engineer Out in the World: Martin Schrei-

BEK.

The Teaching of Industrial Economics and Man-
agement to Engineering Students: Hugo Diemee.

Recent engineering curricula show that instruc-

tion in industrial economics and management is

being introduced in an increasing number of in-

stitutions. Examples are cited from the curricula

of a number of well-known universities and col-

leges. Statistics regarding the positions held by
the membership of the leading national engineer-

ing societies show that more than half of the com-
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bined membeTsMp of these societies consists of

men engaged as executives in manufacturing or

contracting work. In such work ability as an in-

ventor is less essential than familiarity with prin-

ciples and applied methods of industrial manage-

ment.

The speaker outlines the course in industrial

engineering given at the Pennsylvania State Col-

lege.

This course contains all the fundamental mathe-

matics, underlying science and mechanics given

in the standard engineering courses, but in place

of the more technical work in designing and test-

ing we introduce work in organization, manage-

ment, theory of accounts, factory accounting,

foundry and pattern-shop methods and organiza-

tion, machine-shop methods and organization, fac-

tory lay-out and design and application of such

methods of scientific management as planning de-

partments, including orders of work, bulletining,

making of time studies, preparation of introduc-

tion cards and tool lists, keeping of cost records

and accounts on commercial work actually sold, on

the one hand, and certain essential exercise work,

on the other hand. The degree obtained by stu-

dents graduating in this course is that of Bachelor

of Science in Industrial Engineering.

Methods and New Apparatus for Measuring the

Electrical Conductivity aiove 1500° C. of Vapors

at Normal Pressures: Edvstin F. Northkup.

The electrical conduction of gases and vapors at

atmospheric pressure at temperatures above 1200°

C. have apparently been little investigated quanti-

tatively. If the investigation is to extend to me-

tallic vapors means must be provided for produc-

ing and measuring very high temperatures, and if

high pressure can be combined with high tem-

perature, a searching experimental method will be

provided of ascertaining the true nature of me-

tallic conduction. Some progress is reported in

providing the necessary outfit for the investiga-

tion of gaseous and vapor conduction at atmos-

pheric pressure and at temperatures up to the

melting point of platinum.

A furnace is described which gives safely a

temperature above the melting point of platinum

and which wiU maintain a temperature above the

melting point of nickel for at least 140 hours.

The furnace can then have its life renewed by the

introduction of a new heater-unit. A container

for the hot gases or metallic vapors is described.

It is shown that the conduction is considerable

but complicated in character. It depends (1)

upon the form of the container, (2) probably,

upon the material of the container, (3) upon the

applied voltage, (4) upon the direction of the ap-

plied voltage, (5) upon the temperature, (6) upon

the frequency, when an alternating voltage is em-

ployed and (7) upon the nature of the gas or

vapor.

A description is given of a series of measure-

ments. The data obtained is given, partly in a

table and in ten curves.

The considerable conductivity exhibited by a

mixture of CO and N above a temperature of

1500° C. suggests the idea that the conductivity

found for refractory oxides at and above this tem-

perature is due in considerable part to the hot

gases which fill the interstices of the material.

This idea was put to the test of experiment and it

was found that, under identical conditions in re-

spect to method of measurement, cross section and

length of material, etc., at the temperature of

1530° C. through pure aluminum oxide 36 milli-

ampferes and through a mixture of CO + N 8.5

milliampferes passed, the pressure being 50 volts.

Hence it is concluded that approximately 24 per

cent, of the conductivity of pure aluminum oxide

at this temperature is due to the conductivity of

the gases in its pores. It therefore seems safe to

make the general statement; that when the tem-

perature exceeds 1500° C, it is impossible to ob-

tain even approximately good wisulation by any

mean^.

One of the most interesting properties of the

conducting power of a very hot gas is the asym-

metry of the conduction. In a particular case, at

a pressure of SO volts, 15.5 milliampferes passed

from a tungsten wire, axially located, to the walls

of a graphite cylinder when this wire was made

negative, and 45 milliampferes when this wire was

made positive. The temperature in both cases

being 1510° C.

The writer states that high-temperature investi-

gation presents innumerable problems, and it is in

his judgment the most fruitful field for chemical

and physical inquiry which is at this time pre-

sented to chemists and physicists.

Saturated Vapor Refrigerating Cycles: J. E.

SlEBEL.

The author analyzes the energy conversion in

refrigerating cycles conceived to be operated per-

fectly reversible by a saturated vapor with nega-

tive specific heat (steam as a representative).

Accordingly, it is found that the work required

to produce a certain amount of refrigeration in



Mat 28, 1915] SCIENCE 805

such a cycle is greater than in a refrigerating

cycle operated reveraibly by dry vapor of the

same medium.

In the latter case the relation between the work
W and the produced refrigeration Q is expressible

by the equation

T '

while in the former it must be expressed by the

formula

T '

Qi representing the amount of heat which is to be

withdrawn in the compression stage to keep the

vapor saturated in a cycle operated between the

temperatures t„ and t, T representing the tem-

perature t in absolute degrees.

The Moment of Inertia in Engineering: D. J.

McAdam.
1. Moment of inertia is so important in engi-

neering that its mechanical meaning ought to be

well understood and clearly defined.

2. Standard works on mechanics for engineers

and mechanics of engineering show that they lose

sight of the mechanical effect which it represents

and define it and ufee it as "a name given to a

quantity much used by engineers"; and some

engineers ridicule radius of gyration as "not being

a radius and having nothing to do with gyra-

tion. '

'

3. The source of the difficulty in the minds of

the users of moment of inertia is: (a) Dread of

calling inertia a force. (6) Failure to see that

one of the factors in the square of the arm in the

moment is a reducing factor.

4. The ordinary definition of moment of inertia

is a secondary statement. It is simply a statement

of the result of an algebraic multiplication in

form of an algebraic formula; or it is a state-

ment of the method of getting that algebraic

formula.

5. The true definition of moment of inertia

must define it as the moment of forces just as

truly as any other moment of forces. And it must

state the unit of force or acceleration in which

the forces are expressed.

6. Definitions.— (a) The moment of inertia of

a particle with reference to a point is the moment

of the forcCj which acting upon the particle con-

stantly at right angles to the line joining the par-

ticle to the point and acting constantly in the

same plane, will produce radian acceleration.

(6) The moment of inertia of a beam at a sec-

tion is the sum of the moments of the forces which

are acting on the various elements of the section

when the outer elements are stressed, so that there

is unit stress at unit distance from the neutral

axis.

7. It is to be observed that in (a) the unit force,

is one producing unit acceleration, and in (6)

the unit force is unit intensity at unit's distance

from the neutral axis. Both are forces, however,

expressed in terms of a unit force.

8. In the expression for the moment of inertia

of a mass about an axis parallel to the axis

through its center of gravity, the term to be

added to the moment of inertia of the body about

the axis through its center of gravity is the

moment of the force which will have to be applied

to the mass at its center of gravity to cause it to

have radian acceleration. This we find to be

FS=MEK

The Use of Electricity in the Manufacture of

Portland Cement: Malcolm McLaken.

Motors were first used in cement manufacture

for driving light machinery in the outlying por-

tions of the mill. As the mills increased in size

the use of motors became more general, until now
in many cases the entire mill is operated by elec-

tric power.

A method is given for determining whether, in

an existing mill using steam engines for driving

the machinery, it would be advisable to adopt

electric drive. It is shown that the mill output

should be increased by the change, but that the

greatest saving in operating costs would be due

to the fact that the steam economy of the steam

turbines used with electric drive should be much

greater than that of the engines they would re-

place.

Considering the question of whether the cement

company should generate its power or purchase

this from a supply company, it is shown that the

cost of power per unit depends largely on the

amount of power developed. A large supply sys-

tem, therefore, which carries the combined load of

many customers, should be able to produce power

at a lower rate than could be done by any of the

smaller constituent companies.

Various Engineering Froilems in Connection with

the Hydro-Electric Plant of the Housatonio

Power Company at Bulls Bridge, Connecticut:

Chakles Euptjs Harte.

Latest Developments in Marine Electrical Engi-

neering : H. A. HORNOE.
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This paper gives a brief review of progress in

the development of marine electrical installations.

It emphasizes the importance of electric steering,

anchor windlass and other recent requirements.

The possibilities of under-water communication

are considered and improvements in searchlight

projectors recorded. The essential points in con-

nection with the introduction of electric propul-

sion and the opening field of possibilities not only

in the design of efficient electrical apparatus but

also in the effect upon the art of naval architec-

ture are concisely stated.

The Nolachudkey Hydro-Electric Plant of the

Tennessee Eastern Electric Company: W. V. N.

POWELSON.

The Location and Maintenance of Bailroads and

Highways along Steep Slopes: Waltee Loeing

The paper describes the development of a new

principle of construction, when it is necessary to

place the roadbed of a railroad or a highway

along a slope which already is so steep that any

increase in the rate of the slope, made by form-

ing the side slopes above or below the roadbed,

causes frequent slides. The usual practise has

been to construct retaining walls on the upper or

the lower side of the roadbed (or perhaps on both

sides) which are necessarily expensive, since they

must always sustain a great weight of earth. The

method described utilizes the skeleton construc-

tion permissible by reinforced concrete and re-

duces to a minimum the stresses which must be

sustained by the structure. An illustrated ex-

ample of the application of this principle, as de-

veloped by the writer in Oil City, Pa., is given in

detail. Another illustration of the same funda-

mental principle, as recently described in the

technical press, is also given.

Construction of the New Double TracTc Tunnel of

the B. & 0. S. S. through Alleghany Mountains

at Sand Patch, Pennsylvania: Paul Didiee.

Seconstruction of Bridge No. 100, Pittsburgh Di-

vision: J. O. Bland and John Millee.

This bridge, situated a little west of Coshocton,

O., was partially destroyed by flood in March,

1913, and the wrecked spans temporarily replaced

by girder spans.

The structure, before the flood, consisted of

four double tracks through pin-connected truss

spans, each 152 ft. 2 in. o. to c. end pins, and was
replaced by three double track, through riveted

truss spans, each 240 ft. e. to c. end pins. The

total shipped weight of the three spans was 2,740

tons.

The old masonry was replaced by new concrete

piers and abutments, the foundations for these

being sunk by pneumatic caissons. This new
masonry was built by the Foundation Co., of New
York.

The new bridge was erected on falsework on

the downstream side of the old, and when com-

pleted, was used as a run-around to carry trafSc

while the old structure was being dismantled.

The new spans were then rolled into position.

Both the weight moved, 3,250 tons, and the dis-

tance moved through, 44 ft. 9 in., constitute a

record for an operation of this nature.

The new steelwork was manufactured by the

American Bridge Co., of New York, and was

erected by the Seaboard Construction Co.

The bridge was designed by Mr. J. C. Bland,

engineer of bridges, Penna. Lines West of Pitts-

burgh, under whose supervision the erection also

was carried out.

A Balanced Cantilever Bridge: Heney H. Quimbt.

A bridge of a new type was recently constructed

at Chester, Pa. It consists of two independently

acting parts, each being a double cantilever of ten

longitudinal ribs of reinforced concrete resting on

a pier over which it is balanced with a counter-

weight, the channel ends of the cantilevers being

connected by a short so-called suspended span, and

the whole forming in appearance a concrete arch.

The type was devised as the most economical

method of securing an ornamental arch bridge

which was desired at this point by the public au-

thorities for esthetic considerations, the subsur-

face conditions making a real arch very expensive.

These conditions consisted of deep soft mud on

one side of the river underlaid with a bed of rock

sloping steeply away from the channel to a consid-

erable distance and depth, affording no natural

skewback for an arch to thrust against.

The pier on the deep mud side is on wooden

pile foundations with concrete capping, lateral

stability being obtained by surrounding the pier

with spur or batter piles.

The bridge Is one hundred and sixty feet long

over all, with the main span ninety-five feet cen-

ters of piers, and the wings thirty-one and thirty-

four feet, respectively. It is sixty feet wide, with

cartway thirty-six feet between curbs.

The action of the double cantilever is that of

the double overhanging gantry crane, the dead

load balanced with equal moments over the middle
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of each supporting pier, and the traveling live

load shifting the center of combined load forth

and back over the middle within a range not ex-

ceeding one third of the width of the pier, so that

tension is never developed at the edge of the

bearing.

An open joint was made at one end of the sus-

pended span to provide for temperature move-

ments as well as to keep the cantilevers indepen-

dent of each other, but the pressure of the earth

fill against the ends of the bridge keeps the joint

in contact and makes the bridge a real arch to the

extent of that pressure, and giving it, under ordi-

nary loads, all the rigidity of an arch.

The Newark Terminal: Maetin Scheeibee.

Cooperation ietween the Physicist and the Engi-

neer: Gael Heeing.

Defining engineering as "applied physics," and

stating that the province of the physicist is to

discover and formulate the laws of nature, while

that of the engineer is to then apply these laws

and data to the construction of useful structures

—^the author urges a closer cooperation between

them, and shows how much the work of the engi-

neer is dependent upon that of the physicist.

As illustrations of its importance he cites cases

in which engineering structures failed due to in-

complete statements of the laws of nature in

books on physios; or in which in applying the

physicist's laws it was found by the engineer that

they were faultily stated, resulting in misleading

or even wrong results. In other cases the engi-

neer discovered new laws which it was the prov-

ince of the physicist to have given him, the physi-

cist being better equipped and trained for such

research than the engineer.

The physicist taught nothing at all in his books

about any internal forces in conductors due to the

electric currents flowing through them, yet the

engineer in his constructive work found them to

exist. Maxwell's famous law of induction, as

stated by the physicist, when applied to a specific

case gave results which were contrary to the facts,

as was found in the constructive work of the

engineer. Physics says nothing about axial elec-

tromagnetic forces in conductors, yet the engineer

finds them to exist. The physicist's work is the

foundation of the structure of the engineer, and

with an insecure or doubtful foundation, the struc-

ture is not dependable. Much time, money and

failure can be saved to the engineer if the physi-

cist gives him all the necessary data and states the

laws of nature correctly and completely.

Attention is called to cases in which quantita-

tive laws of certain physical phenomenon have not

yet been established by the physicist. Overlook-

ing the distinction between the physical and chem-

ical parts of thermo-chemical processes is criti-

cized.

Concerning units for measuring physical quanti-

ties, it is shown that the physicist is far ahead

of the engineer and the latter would often save

himself much work in his calculations by adopting

decimal multiples of the absolute units, as was

done in the case of the electrical units in which

all the conversion factors are made unity by defi-

nition. Useless double units should be eliminated,

but for some cases double units are advocated for

eliminating the factor tt from many calculations.

In creating new units, physicists are urged to base

them on the absolute system, to avoid the use of

conversion factors. The physicist's unit of
'

' brightness '
' of light is criticized as a physical

inconsistency and as being an unnecessary double

unit.

Numerous references are given to articles in

which the topics touched upon are discussed more

in detail. The author hopes that his illustrations

will show the importance and the benefits of a

closer cooperation between the physicist and the

engineer.

The fourth session was held on the afternoon of

Thursday, December 31, Mr. O. P. Hood in the

chair, with an attendance of about 35. The pro-

gram of the session was as follows:

Some Engineering Achievements in Philadelphia

and Environs: Edgae Maebueg.

The Bydraulio Laboratory of the Civil Engineer-

ing Department, University of Pennsylvania—Its

Equipment and Operation: William Easby, Jb.

Some Laboratory Accessories for Materials Test-

ing: H. C. Beeey.

Correct Methods of Creating and Maintaining

Channels at the Mouths of Fluvial and Tidal

Eivers, and at the Outlets of Inclosed Tidal

Areas: Elmee Coethell.

The Engineers' Interest in Deep Waterways with

Special Reference to Mississippi Biver and its

Tributaries: Haeey E. Wagnee.

The Tide Water Outlet of the New TorTc State

Barge Canals: D. A. Watt.

This paper presents a brief sketch of the work

now being constructed by the federal government

at Troy, N. Y., in order to provide a connection

between tide water in the Hudson Biver and the
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extensive system of state canals, known as the

barge canal, now nearing completion by the state

of New York. These new canals will provide a

modern waterway, not less than 12 feet in depth,

between the seaport of New York and the Great

Lakes, with a spur running northward along the

Hudson Valley to Lake Champlain. The work is

practically a reconstruction of the existing sys-

tem of canals, which have a depth of only 6 feet,

but which, nevertheless, constitute an influential

factor upon the freight rates of a considerable

portion of the United States.

The works which will form the outlet at Troy

of this great system will consist of a lock with

two tandem chambers, which together will have an

effective horizontal area of more than twelve times

the area of the present single locks, and the dam

will have a length of nearly a quarter of a mile.

In addition to these works, between 20 and 30

miles of river channel have to be deepened an

average of 3 to 4 feet, so as to provide the

channel depth of 12 feet.

The American Bridge Company School Work at

Ambridge: J. E. Banks.

Some Features of the Engineering Plant for the

New Agricultural School near Farmingdale, New
York: Ralph C. Taggaet.

The Human Nature Element of Engineering Con-

struction with Particular Application to Trop-

ical Situations: T. Howard Barnes.

The Dome of the Columbia University Library:

O. W. NOECROSS.

The Inspection Department in Its Belation to the

Management of Manufacturing Organisations:

Fred. B. Corey.

In this paper the author calls attention to the

disadvantages inherent in the usual plan of fac-

tory organization, in which the inspection depart-

ment is under control of the works superintendent,

and to the great advantages to be gained by

placing this department under authority of an

executive reporting directly to the general man-

ager, or other officer in control of the factory out-

put.

The executive head of the inspection depart-

ment should be thoroughly familiar with general

engineering practise and standards. He should

be well informed in all shop methods, including

foundry and machine-shop practise, and be thor-

oughly versed in the use of testing machines and

gages. He should, if possible, be conversant with

chemical laboratory methods and apparatus, so as

to be able intelligently to direct that part of his

organization. Moreover, he should be familiar

with the uses of the factory products and the con-

ditions under which it is to operate after it has

passed beyond control of the factory. He must

have absolute control of every inspector in the

plant and be held responsible for the quality of

material and workmanship of all that the plant

produces.

The relations that should exist between the in-

spection department and the sales and engineer-

ing departments are quite fully outlined. The in-

spection department, if rightly conducted, acts

for the mutual protection of the manufacturer

and the customer and can be of great assistance

to the sales department in various ways. At the

same time it should maintain the closest possible

relations to the engineering department and plans

are outlined by which practical cooperation may

be secured.

Detail methods of inspection must be suited to

the special conditions of each case. It is ob-

viously absurd to try to apply big-shop methods

to a small shop, and the converse application, while

far more usual, is no more logical. Such matters

must, therefore, be subjects of careful investiga-

tion and study in each individual plant.

The Application of Science to Telephone Engi-

7ieering: George S. Macomber.

Ueinforced Concrete as an Emergency Bepair for

Iron Chimneys: A. L. Pierce.

Mining Engi'ixeering Prohlems Incident to the De-

velopment of the South African Diamond Mines

:

Gardner F. Williams.

Shaft Swiking in Excessively Bard Bock: Wil-

liam Young Westervelt.

The Befrigerating Plant at the Washington

Market, New York City: Charles H. Higgins.

Bemoval of Senderson Point at the Portsmouth

Navy Yard: 0. W. Norceoss.

New Machine for Ginning and Cleaning Cotton:

Geoege T. Bueton.

Spiral Wrappings with Special Beference to Flat

Spiral Springs and Stresses in Steel: B.

Spencer Greenfield.

At the conclusion of the session an inspection of

the new engineering laboratories of the Univer-

sity of Pennsylvania was made under the direc-

tion of Professors Edgar Marburg, William Easby,

Jr. and H. C. Berry.

Arthur H. Blanchard,

Secretary
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THE ELECTMICAL PHOTOMETRY OF STABS^

In measures of the light of stars there

are some advantages and some drawbacks

as compared with photometric work in the

laboratory. First of all, we are not con-

cerned with absolute measures of intensity,

but what we want to know is how the light

of a heavenly body varies. If the light is

constant, there is not much to be learned,

but if it changes, we may infer a great deal

from the law of variation. In laboratory

and commercial photometry, it is customary

to measure what may be called the visual

brightness of a source of light, but with the

stars it is immaterial for many purposes

whether we study the changes of the red, or

the blue, or any other part of the spectrum,

though in fact any complete stellar photom-

etry should include measures in all regions,

infra-red, visible and ultra-violet.

The chief disadvantage in stellar photom-

etry is that the stars are so faint that it is

usually not feasible to expand their images

out into surfaces, and most forms of stellar

photometer depend upon comparisons of

two point images by the eye. Although the

eye is a wonderful instrument, especially

in the range of intensity over which it may
be used, the limit of accuracy attained by

looking first at one light and then at another

is much the same as though instead of using

a balance we should weigh objects by lift-

ing them in our hands. It is safe to say

that no observer has ever been able to get

visual results accurate to 1 per cent., and

in the best measures there are occasional

errors of 10 per cent., 20 per cent, and

even more. It was hoped that the introduc-

1 Read at the meeting of the National Academy

of Sciences, April. 20, 1915.
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tion of photography would bring greater

accuracy in stellar photometry, but at pres-

ent the errors of the best photographic

measures and the best visual ones are about

the same.

The use of the property of selenium as

a basis of some form of photometer has been

made by various investigators, but not

many have tried it on faint objects. The
principle of converting a light effect into

an electrical one is quite simple, for what

we call a selenium cell is a bridge or re-

sistance. Light from a bright source like

the sun, falling upon a selenium element of

1,000,000 ohms, will reduce the resistance

to say 20,000 ohms or one fiftieth of the

original. For faint lights there are some

special electrical connections which give

the best arrangement, but let it suffice to

state that as used with our telescope a sele-

nium cell is connected as one arm of a

Wheatstone bridge, that we use a d'Arson-

val galvanometer, and current is supplied

by a few dry cells.

The nature of the problem becomes ap-

parent when we state that the image of a

second magnitude star, say the Pole Star,

near the focus of a 12-ineh telescope objec-

tive gives the same surface illumination on

a selenium cell that would come from a

candle at 150 meters' distance, without any

intervening lens. Therefore, to measure

the light of such a star with a probable

error of 1 per cent, is equivalent to the

detection of a candle at 1,500 meters, or

roughly a mile. In theory, to work with

faint lights we might increase the voltage

and use a very sensitive galvanometer, but

unfortunately selenium is not so uniform in

its action that the sensitiveness of an ap-

paratus can be increased without limit, and

the peculiar irregularities of behavior have

prevented selenium from being of wider

application. It is especially susceptible to

temperature changes, and after exposure to

light requires considerable time for recov-

ery. It becomes more sensitive and extra-

ordinarily more regular with decrease of

temperature, and conditions are probably

best when a cell can be maintained at a

uniform temperature of about — 20 degrees

Centigrade.

We have found it best to keep an ice

pack about the cell at the end of the tele-

scope for work in moderate or warm
weather, and the whole apparatus is

wrapped up in a blanket. The observer,

looking through the eyepiece which receives

a portion of the light from a star, makes

the exposures while a recorder in another

room reads the galvanometer. As this sec-

ond room may be heated, it is our custom,

especially in winter, to reverse astronomical

practise by having the chief observer write

down the notes, while the assistant is sent

up into the cold dome to manipulate the

telescope.

There is another device, however, which

bids fair to supplant entirely the selenium

photometer, namely, the photo-electric ceU

made from one of the alkali metals. The

sensitive metallic surface is in an exhausted

tube with a small quantity of inert gas,

and the effect of light is to release electrons

from the surface, which ionize the gas, and

thus a current is produced. We are fortu-

nate in having several of our physicists at

Illinois interested in photo-electric cells,

especially Professor Jacob Kunz, and it is

in the laboratory where the really impor-

tant improvements are made. Only re-

cently we managed to produce a cell which

is twice as sensitive as anything we had

before, and this amounts to the same thing

as though some good fairy had suddenly

doubled the light gathering power of our

telescope. The great advantages of the

photo-electric cell over selenium are first

the freedom from irregularities, and next

the very short time of recovery. It is too
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soon to estimate the relative sensibility but

at least a tenfold improvement over the best

obtained with selenium is expected with

the new apparatus.

We may now consider some of the more

strictly astronomical features of the work,

and the results to be mentioned were all

secured with the selenium- photometer.

There is one star in the sky which for a

hundred years has aroused more interest

than any other, namely, the well-known

variable, Algol. Once in 69 hours the star

is found to lose two thirds of its light, due

to the eclipse of the main body by a large

and relatively faint companion. This prin-

cipal eclipse has been known and studied

for a century, but it has often been pointed

out that if the eclipse theory is true then,

unless the companion is entirely dark, there

should be a second eclipse when it passes

behind the main body. This decrease in

light midway between the primary eclipses

was sought for in vain by visual observers,

but observations with the selenium photom-

eter established the presence of a diminu-

tion amounting to 6 per cent. There is also

a continuous variation between minima,

showing that the companion is brighter on

the side toward the primary, partly because

of reflection, but chiefly because of the heat-

ing effect. As the brighter body gives off

more than 200 times as much light as the

sun, it is easy to show that on the surface of

the companion nearest the primary there

is received more radiation per unit area

than is emitted by the sun, and even on its

fainter side, this body, which has often been

called dark, has much more than the solar

intensity. The scale of miles is not exactly

known, but each body has slightly more

than the solar diameter, the companion be-

ing a trifle larger, and the distance between

centers is less than five times the average

radius of the spheres.

Another case is the second magnitude

star, /3 Aurigce, which was one of the first

of the so-called spectroscopic binaries to be

discovered. As the spectrum lines are

single and then double on successive nights,

we have a system of two bodies with a

period of revolution of about four days.

The bodies will be in conjunction as seen

from the earth when the spectrum lines are

single, and this is the time to look for

eclipses. The photometric observations

show that exactly at the predicted times

the light of the system decreases 7 per cent.,

the eclipses following each other at inter-

vals of half the period. "We have then a

twin system, each component having 2.6

times the diameter of the sun, 2.4 times the

mass, and being 1/7 as dense. The surface

brightness of each body is at least 12, and

possibly 25 times that of the sun, the total

light of the system being 150 to 300 times

the solar light. Therefore the sun if placed

beside these dazzling objects would look

like an insignificant dark body.

The next star which has been observed is

S Ononis, the right hand one of the three

in the Belt of Orion. This object has given

us a great deal of trouble, and we have

spent something like two hundred hours at

the telescope in an effort to smooth out some

of the irregularities in the light curve.

There are two eclipses, one of 8 and the

other of 7 per cent., showing that the com-

panion is nearly as intense as the primary.

There is also a variation due to the elliptic-

ity of the orbit, the two bodies being

brighter when they are nearer together as

a result of a tidal or heating effect. The

larger body must have 5 times and prob-

ably does have 15 times the solar diameter,

while the companion is of half the linear

size of the primary. The total mass of the

system may be 20 times the sun's, and we

can say definitely that the mean density

of the system is 0.006 on the solar standard,

that is, the bodies average only 6 times as
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dense as air. A fair estimate of the total

light is that it is equal to 5,000 suns.

These three stars, Algol, j3 Aurigce and

8 Ononis represent three types of eclipsing

binary. The first has a large faint com-

panion, in the second there are twin compo-

nents, while in the last case the bodies are

unequal in size but nearly equal in inten-

sity. As these were actually the first three

stars studied with the selenium photom-

eter, and something new came out of each,

it is evident that there is plenty of work to

be done on similar objects of which there

are thousands in the sky. There are at

least two other variables which we have

picked up, a Coronce Borealis, and the

bright star Spica.

In fact the large proportion of stars

which are variable brings up a number of

questions. We may study a large number

of stars and find a certain number of

eclipsing variables. The proportion of vari-

ables gives the probability of such discov-

eries in a further search, but also we can

say that for every variable found there are

a definite number of other binary systems

the planes of whose orbits are inclined so

that we miss the eclipses altogether. From
considerations of this nature, it has been

possible to conclude: The preponderant

type of close binary with components of the

same order of size, and of equal or unequal

brightness, consists of bodies whose dis-

tance between centers is approximately 5

times their average radius, whose period of

revolution is about 4 days, and whose mean
density is 1/20 that of the sun. Systems of

greater or less relative separation are not

so numerous, or we should find more of

them among the eclipsing variables. This

particular discussion is based upon the vari-

ables which have been found by visual and

photographic methods, but there is abun-

dant field for work in the same line for the

electrical photometers. The point to em-

phasize is that not only will systematic

studies of stars which vary in light give us

direct information, but indirectly we can

draw far reaching conclusions about stars

which are apparently constant.

Of the many other problems in photom-

etry which may be attacked with good

prospect of success may be mentioned the

case of our sun, which, according to Abbot,

is a variable star. There can not be the

slightest doubt of the variation, for a single

sunspot is enough to change the total light,

the only question is how much? However,

the changes in the light are probably meas-

ures of the general activity of the sun,

rather than of local disturbances like spots.

In direct measures of the sun's radiation

the chief difficulty lies in the proper allow-

ance for the absorption of the earth's

atmosphere, but this trouble may be elimi-

nated by comparing the reflected solar light

from one of the planets with the light of a

number of stars. Probably Saturn is a

good object for this purpose, as there are

few markings on its surface, but Uranus

would be still better on account of its slower

motion, and the greater number of com-

parison stars which could be found for it.

In the present paper, an attempt has

been made to indicate in a general way the

work we are doing, and evidently there is

considerable variety in it. The production

of a good electric cell, and its proper in-

stallation in a photometer is a problem

in experimental physics, and any success

which has come has been through the efforts

of several men of widely different training

and interests. In the experiments with

selenium I had the collaboration of Dr. F.

C. Brown, and now, with photo-electric

cells. Professor Jacob Kunz is doing his

best to perfect our methods. By combining

our knowledge and experience we have

been able to carry on researches which

would have been hopeless for one man
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alone. And so it seems to me that a report

on such joint work is peculiarly fitting

before this academy, which I assume, if it

stands for anything, stands for cooperation

and mutual help among men of science.

Joel Stebbins
IlNrVERSITY OF ILLINOIS OBSERVATORY

mn. EDISON'S SERVICE FOM SCIENCE-^-

All the world is indebted to Mr. Edison,

but the portion of it that is under special obli-

gation is the educational world, particularly

the schools of technology. It is not merely that

he has helped them by criticism and construc-

tive suggestion ; it is not merely that by finan-

cial assistance he has enabled them to carry on

scientific investigations in fields that he has

cultivated with such remarkable success; but

it is mainly because he has himself been for a

generation an educational institution of the

first rank. As much as any other school he

has had a profound influence throughout the

country in arousing in the minds of young
men some sense of the limitless possibilities of

science when devoted to the service of man and

some appreciation of the conditions under

which great problems of industrial improve-

ment must be attacked if lasting victories are

to be won. It has been a great thing for

America to have such a central figure in this

age of applied science—a man with such a hold

on the popular imagination as to force men to

watch what he is doing, for in studying Edison

there can not fail to be revealed something of

the underlying forces that mould the world of

modem industry.

I have said that Mr. Edison is an institute of

technology or a school of applied science. Such

an institution, if it be worth anything, stands

preeminently for three things : for belief in

science and in its powers of service, for under-

standing and appreciation of the method of

science, and in the third place, for faith in the

gospel of work.

Edison more than any one else in this coun-

1 Address at the Civic Foium, New York, May
6, 1915, on the occasion of the presentation of its

medal for public service to Mr. Edison.

try has taught men to see something of what
science can do. It would, of course, be im-

possible on such an occasion as this to enumer-
ate the accomplishments of a life so rich in

great achievements. With such an embarrass-

ment of riches, it is scarcely practicable even

to single out a few of his great accomplish-

ments. Many of you are familiar with what
he did in the early days by way of improving

the duplex and quadruplex systems of teleg-

raphy, you know of his invention of the con-

tact transmitter and his development of the

loud-speaking telephone, of his marvelous in-

vention of the phonograph (Edison being the

first to make a record that would reproduce

sound), you think of his wonderful work in

1878 and later years in developing the incan-

descent lamp, and you realize that he prac-

tically made the whole incandescent system,

not only inventing the lamp, but turning his

attention to all its adjuncts, improving the

dynamos for such work and providing the

necessary means for the distribution of power
over large areas. You recognize that he laid

the foundations for the design of central power
stations and that his Pearl Street Station was
a landmark in the history of science. His
work in this field is truly phenomenal, the

three-wire distribution, the system of feeders

entering the network of mains at different

points, the underground conductor system, the

bus system in stations, the innumerable acces-

sories of switches, fuses, meters, etc., that he

provided are each achievements that would
make the fame of any individual. You appre-

ciate the remarkable character of his later

work in developing the apparatus of moving
pictures and you agree that what he has done
still more recently in perfecting the alkaline

storage cell is a splendid example of energy

and persistence in attacking a difficult prob-

lem. Thinking of all these things, you can

not fail to be impressed with two things—the

enormous range of his activities and the won-

derful simplicity of many of his devices.

After all, simplicity of device is always the

sign of the master, whether in science or in

art. In studying Edison you have something

of the same impression as in studying Newton
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—^you are surprised how easy are tlie steps.

Some one asked Lord Kelvin why no one be-

fore Edison had invented so simple a thing as

the feeder system. " The only reason I can

think of," he said, " is that no one else was Edi-

son." As to the range of his activities, he has

been associated in some way with so many of the

great modem developments that people some-

times speak as if he had invented everything,

even electricity itself, or if they do not go to

this length, they find it necessary to explain

why he did not invent this or that. The fact

that his name is not intimately associated with

one of the great modem achievements—the

development of the aeroplane—has called forth

numerous ingenious explanations. One of these

is that it is due to discouragement resulting

from his experience as a boy with an experi-

ment that has often been described. It is

said that he induced another boy to swallow

large quantities of Seidlitz powders and en-

couraged him to believe that sufficient gases

would be generated to enable him to fly.

Whether this be history or fable I know not,

but, seeing that he has done so much, we need

not spend much time in wondering why he has

not done more. Nor need we attempt the im-

possible in the effort to measure the debt that

mankind owes to him. Such statements as

have been made to the effect that his inven-

tions have given rise to industries that employ

nearly a million of men and thousands of

millions of capital really give no adequate

sense of the value of his achievements, al-

though they may be of some use as a very rough

indication of the scale of his activities.

Not only has he shown his faith in science

by great achievements, but he has proved him-

self a great force in education by giving so

brilliant an exhibition of the method of sci-

ence, the method of experimentation. When
"we get to the root of the matter we see that

nearly all great advances are made by im-

provements in method. There is no evidence

that men are abler in the twentieth century

than they were in the Middle Ages, but they

have learned a new method. " It was in Bos-

ton," said Edison, "that I bought Faraday's

works, and appreciated that he was the master

experimenter." It is interesting to think what
Edison's appreciation of this fact has meant
for the world. His popularity and the place

that he holds in the public esteem have forced

newspaper men to write so much about him
that they have often had to rely upon imagina-

tion. It is not surprising, therefore, that

there are many current myths regarding Mr.

Edison. The popular desire for dramatic con-

trast suggests that to reach the heights of

prosperity and public esteem that he has occu-

pied for long, he must have risen from the

depths of poverty and neglect. This is a pure

myth, harmless, perhaps, and possibly useful

as a spur to ambitious youth. A less innocu-

ous myth is the one that sets him up as a
" practical man " in the narrow sense. It is

true that he has described himself as " pure

practise" in distinction from Mr. Steinmetz

whom he has called " pure theory," but this, of

course, was a joke. Newspaper men have ex-

panded it so as to make it appear that Edison

knows nothing about science, cares nothing

for the achievements of the great experimenters

and thinkers who have preceded him, and

merely tries everything that he can think of

until he happens upon what he is seeking.

Few things more absurd could be suggested.

He is no slave to theory; he is ready, as every

scientific man is ready, to try anything that

seems reasonable, but practically always he

has what seems to him a good reason for every-

thing that he tries. In the rare cases where

he has tried blindly, it has been because there

was absolutely no light.

Just one more observation and I am done.

His other great contribution to the progress of

education has been his constant insistence on

the gospel of work. Genius was long ago de-

scribed as " an infinite capacity for taking

pains." We all feel this to be inadequate, and

Edison has put the underlying thought more

accurately and more picturesquely by his aphor-

ism that " genius is one per cent, inspiration

and ninety-nine per cent, perspiration." Con-

trary to the general notion, very few of his in-

ventions have been the result of sudden in-

spiration. Practically all have been evolved

by slow and gradual processes. His day is
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said to be a twenty-four-hour day, and lie is

always working when there is anji;hing to do.

Weeks and months and sometimes years of

tedious experimenting, dauntless patience and

unflagging industry, have marked his onward

march to victory from the beginning until

now. His is a splendid example of scientific

pertinacity rarely if ever surpassed in the his-

tory of human achievement. He has won and

held the admiration of the world; and his in-

fluence must remain as a permanent source of

inspiration both within the schools and without.

ElCHAED C. MaCLAURIN

Massachusetts Institute op Technology

IHE PBOCEEDINGS OF THE NATIONAL
ACADEMY AS A MEDIUM OF

PUBLICATION

The establishment of monthly Proceedings

by the National Academy of Sciences, in which

the first announcements of new advances are

made, has met with instant recognition by a

wide circle of investigators. Eighty-three

original papers have appeared in the first fire

numbers, and the inflow of manuscripts is con-

tinually increasing. Many university depart-

ments and several research laboratories,

namely, the Rockefeller Medical Institute, the

Lick and Terkes Observatories, the Nutrition,

Experimental Evolution, and Marine Biolog-

ical Laboratories and the Mount Wilson Ob-

servatory of the Carnegie Institution, and the

Research Laboratories of Harvard University

and the Massachusetts Institute of Technology

have already indicated their intention of adopt-

ing the Proceedings as their regular medium
for announcing new and important results.

The success of the Proceedings is therefore

amply assured.

The need of a national journal representing

the joint interests of science as a whole and

providing for the prompt publication and wide

distribution of the chief results of American

research has been felt in every department of

science. The vigorous developments of sci-

ence in recent years have carried us past the

time when all of the special journals could

assure early publication ; and their very multi-

plicity has stood in the way of wide foreign

circulation. Eour leading American journals

of biology have an average paid foreign cir-

culation of 93 copies (maximura 109, minimum
Y7). This is not due to any inferiority in

quality, as all of these journals are of the first

rank. Nor does it indicate that they are un-

desirable places to publish. On the contrary,

they have come into existence to meet a nat-

ural demand, and they certainly afford the

most satisfactory means of publishing extended

technical papers, intended for investigators in

the fields which they represent. The Proceed-

ings are expected to supplement them and

should aid materially in increasing their cir-

culation; for authors are requested to adopt

the uniform practise of referring in each

article to the journal in which the details of

their investigations will subsequently appear.

Such frequent references, seen by a wide circle

of readers, will soon have their effect.

It is in the character and scope of their

circulation that the Proceedings wiU perform

their best service. Truly national in char-

acter, with a membership elected on equal

terms from all sections of the country, and

serving as the representative of the United

States in the International Association of

Academies, the National Academy of Sciences

is peculiarly fitted to bring its publications to

the attention of foreign readers. In Europe

the academy is regarded as the natural repre-

sentative of American research, and this fact

gives at once to the Proceedings an authorita-

tive standing among foreign investigators.

As foreign secretary of the academy, I have

been called upon to prepare, with the coopera-

tion of the editors representing aU departments

of science, a comprehensive list of foreign

exchanges. Every effort has been made to

secure a weU-balanced distribution. From the

extensive data in Minerva relating to acad-

emies, societies, universities, seminars, general

and special libraries, laboratories, observatories,

museums, botanical and zoological gardens,

biological stations, geological surveys, and

other centers of study and research, a repre-

sentative group of about 900 foreign institu-

tions has been compiled. In preparing this

mailing list use has also been made of the ex-
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cliange lists of the Eoyal Society and other

similar bodies. Bibliographical bureaus, year-

books and journals giving special attention to

abstracts and reviews have been included in

the mailing list. Chief stress, however, has

been laid on placing the Proceedings in the

leading research centers, including university

departmental libraries when these are of suifi-

cient significance. In many cases it by no

means suffices to send the Proceedings to a

general university library; they must also be

readily accessible in the departments and

seminars where the work of research is mainly

done.

Such a distribution will obviate the neces-

sity, felt by some American investigators, of

publishing their papers in foreign journals.

They may now secure the circulation they de-

sire by presenting their chief results in the

Proceedings and the details in an American

special journal.

Publication in the Proceedings will also have

the advantage of bringing researches in one

department of science to the attention of

scholars in other departments, who would

otherwise fail to see them. In a period when

many of the greatest advances are being made
in the fields lying between the traditional

branches of science, and when the wide adap-

tability of various methods of research is being

repeatedly demonstrated, it is unnecessary to

dwell upon this point. It may only be men-

tioned by way of example that a well-known

physicist has recently spoken to me of the ad-

vantage of seeing in the Proceedings short

astronomical papers which he would not have

opportunity to read in their more extended

form.

As readers in widely separated fields may be

expected, authors should make their papers as

clear and as readable as possible. The papers

should open with a statement of the purpose in

view and the broader bearing or antecedent

conditions of the investigation, and should

close with a summary of results. The papers

should be short, of two to six pages in length;

but they should not be mere abstracts, devoid

of interest except as a bare statement of facts,

but complete and well-rounded articles, ground-

ing their conclusions upon a substantial basis

of calculations, observations or experiments,

though free from all unnecessary technicalities

and details and from extensive tabulations of

data. They should always appear in the Pro-

ceedings prior to their publication in special

journals.

While serving the purposes already enumer-

ated, the Proceedings will attempt also to con-

tribute to the popularization of scientific re-

search. Nothing could be more injurious to

the public appreciation of science than its

current distortion by the newspapers. Mr.

Melville E. Stone, general manager of the

Associated Press, feels this no less keenly than

the men whose work is so often misrepresented

by reporters. He would heartily welcome

means of securing reliable statements of

progress in science, expressed in clear and un-

sensational form, for use by the Associated

Press. By an arrangement with him the

editors of the Proceedings will attempt to

supply suitable statements, based upon such

articles as are of sufficient general interest

and importance. Authors who prefer not to

have their articles used in this way may notify

the editors. Every effort will be made to se-

cure clear and dignified statements, expressed

whenever possible in the author's own lan-

guage. The experiment is not without its

difficulties; and success may not be attained

at once. It nevertheless seems important to

make the attempt, in order to counteract in

some measure the present unfortunate condi-

tion of affairs.

Provision will also be made for a review

of the papers published in the Proceedings in

the widely circulated journals of general sci-

ence. Thus such a review will appear regularly

in the columns of Science; and an arrange-

ment has been made with the editor of Nature

for the publication of reports on the monthly

issues of the Proceedings. The Scientific

American, which is conducted in a very cred-

itable manner, will also, through an arrange-

ment made with its managing editor, Mr.

Waldemar Kaempfert, present accounts of the

articles of popular interest.

In closing this paper, in which I have tried

to indicate how the Proceedings of the Na-

tional Academy may serve as a prompt and
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convenient means of announcing and circu-

lating the chief results of research, I should

perhaps add a word to those who have not yet

contributed to their pages. Papers are ac-

cepted solely on their merits, from non-mem-

bers as well as from members of the Academy.

To facilitate the work of the editors, it is re-

quired that papers by non-members be trans-

mitted to the managing editor by a member,

but neither the manner of printing nor the se-

quence of the papers in the Proceedings is

affected by this fact. Further information

may be obtained from Professor A. A. Noyes,

chairman of the board of editors, Massachu-

setts Institute of Technology, Boston.

George Ellery Hale

TEJE SEATTLE MEETING OF TEE AMEBI-
CAN C3EMICAL SOCIETY

The vote recently received at the secretary's

office being overwhelmingly in favor of the

Great Northern Eailroad, which stops at

Glacier National Park, arrangements have been

made with this road for the party to leave

Chicago at 5 :05 p.m. Thursday, August 26.

One and one half days will be spent at Glacier

National Park, and Seattle will be reached at

6 P.M. August 30. August 31, September 1

and 2 will be spent at Seattle, and on the even-

ing of September 2 the party will take a special

train to Mt. Ranier National Park, where they

will remain on Friday, September 3, leaving

there that evening and arriving at Portland the

following morning; spending the day in Port-

land as the guests of the Oregon Section ; leav-

ing Portland Saturday night, passing through

the Mt. Shasta and Mt. Lassen region on Sun-

day and arriving in San Francisco Sunday

evening. At San Francisco the party wiU

break up, returning via any route they choose.

The round-trip rates from Chicago are $80.

The sleeping car rates from Chicago to San

Francisco by the route of the special train are

a§ foUows: Lower berth, $22.50; upper berth,

$18.00; compartment, $63.00; drawing room,

$80.00.

There wiU be an additional Pullman charge

to Mt. Ranier National Park, which will, how-

ever, be little if any more than hotel accommo-

dations should the party remain in Seattle.

There may be also a small additional Pullman

charge for holding the train at Glacier and

Portland. There will be a charge of $12.50 for

114 miles of automobile trip and 20 miles of

launch trip in Glacier National Park, and

$5.00 for the side trip through Tacoma to Mt.

Eanier National Park. The hotel rates in

Glacier National Park are from $3.00 to $5.00

per day on the American plan. Those who
wish may spend the night at " Many Glacier

Camp " instead of at " Going-to-the-Sun

Camp " on the night of August 29, which will

give them plenty of time to take a side trip to

the wonderful Iceberg Lake on the morning

of the 29th.

As the Great Northern passes the very gates

of Glacier National Park, a trip through the

park is a very simple matter. The tremendous

mountain land of Glacier National Park sits

high up in the Rocky Mountains of north-

western Montana and stretches to the Cana-

dian border. The park is of 1,525 square miles

extent, with a veritable army of magnificent

peaks rising from 8,000 to 10,000 feet, with

their bases thickly timbered and their lime-

stone crests painted in many colors—reds,

browns, blues and purples. On the tops of

these mountains are 20 glaciers every bit as

inspiring as those ice fields which Americans

have been crossing to Switzerland to see; of

these the great Blaekfeet Glacier has an area

of five miles. There are more than 250 glacier-

fed blue mountain lakes. So well have the

most important sections of the park been

linked by government auto stage roads that it

is now possible to see within a short time what

formerly required weeks to visit.

So much has been written about the wonders

of Mt. Ranier National Park that there is

little need to add detail here. The following

quotation from the Travelers Magazine will

be sufficient: "Read as much about it as you

will, see it pictured a thousand times, and be-

lieve all the tales you hear of it, and on going

there you wiU find that it has been underrated.

It is hard to believe when you see it. Mt.

Ranier is the highest mountain in the United

States and has a glacial system greater than

that of the whole Swiss Alps. The National
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Park has an area of somewhat more than 200,-

000 acres. How bald and uninspiring are sta-

tistics ! Let it be said, rather, that this is the

most beautiful place in the world."

Interesting, illustrated literature may be ob-

tained describing Glacier National Park from

H. A. Noble, general passenger agent. Great

Northern Eailway, St. Paul, Minn., and of Mt.

Eanier National Park from the Chicago, Mil-

waukee & St. Paul Railway, Chicago, 111., and

Seattle, Washington. The following beauti-

fully illustrated publications m.ay be obtained

from the superintendent of documents, Wash-

ington, D. C, for the price noted:

Some Lakes of Glacier National Park, 10

cents.

Glaciers of Glacier National Park, 15 cents.

Origin of the Scenery Features of the Glacier

National Park, 15 cents.

Glacier National Park, with map (Bulletin

600 F. S. Geological Survey), 30 cents.

Mt. Eanier and Its Glaciers, 15 cents.

It is of the utmost importance for the suc-

cess of this trip that the secretary be informed

at the earliest possible moment of the intention

of those intending to be present, the accommo-

dations needed and the number of tickets re-

quired. In this connection it should be noted

that in purchasing tickets free side-trip tick-

ets to the San Diego Exposition from Los

Angeles; to Colorado Springs from Denver;

to Salt Lalte City from Ogden, may be had,

by any member of the party returning through

these cities if the request for this side trip is

made at the time ticket is purchased.

Members of other scientific societies and

friends recommended by members of the soci-

ety will be gladly received on the special train.

Chas. L. Parsons,

Secretary

Washington, D. C,
Box 505

SCIENTIFIC NOTES AND NEWS
A BANQUET in honor of Dr. William T.

Councilman, professor of pathology in the

Harvard Medical School and formerly of the

Johns Hopkins Medical School, was given in

Baltimore, on May 13, by his colleagues and

former students. At the banquet a portrait of

Professor Councilman was presented to him.

Professor E. Newstead, of the Liverpool

School of Tropical Medicine, is in France,

prosecuting entomological investigations from
the point of view of military sanitation.

Professor Vernon L. Kellogg, of Stanford

University, sailed for Liverpool on May 29 to

join the commission for relief in Belgium. He
will spend the summer in volunteer work for

the commission.

Dr. Frank G. Speck, of the department of

anthropology of the University of Pennsyl-

vania, is on a leave of absence for his sum-

mer's work in the field. He will spend a large

part of the summer among the Montagnais

and Mistassini Indians, who are tribes of

southern Labrador, for the purpose of com-

pleting his collection of tests in the native

languages of three tribes.

Dr. John Ulric Nef, professor of chemis-

try and head of the department at the Uni-

versity of Chicago, delivered a lecture on May
21 before the Phi Lambda Upsilon, honorary

chemical society of the university. His sub-

ject was " The Chemistry of Enzyme Action."

Dr. Eichard M. Pearce, professor of re-

search medicine at the University of Pennsyl-

vania, addressed on May 21 the Academy of

Medicine of Cleveland, his subject being " The

Eelation of the Spleen to Blood Destruction

and Eegeneration and to Hemolytic Jaun-

dice." Following the lecture a smoker was

given at the University Club in honor of

Professor Pearce by the heads of the depart-

ments of medicine and of surgery and of the

various laboratories of the school of medicine

of Western Eeserve University.

The Swarthmore lecture of the Society of

Friends, London, was given on May 18, by

Professor Silvanus P. Thompson, who spoke

on " The Quest for Truth."

In memory of Dr. Edith J. Claypole, re-

search associate in the department of pathol-

ogy of the University of California, who died

on March 26, 1915, friends of the university

have offered an annual gift of $1,200 to main-

tain the position of research associate in
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pathology, and have made definite provision

for an endowment sufficient to yield this in-

come. The inunediat'e purpose of the position

is to be a continuance of investigations in

which much valuable work has already been

accomplished by Dr. Claypole, in collaboration

with Dr. F. P. Gay, professor of pathology in

the University of California, in regard to im-

proved methods for immunization against

typhoid and methods for the treatment of that

disease.

The name of Curie, in honor of the discov-

erers of radium, has been given to a small park

formed by the tearing down of the old rue

Dauphine in Paris.

At commencement at the University of

California, honorary degrees were conferred

on Chancellor David Starr Jordan and Presi-

dent John Caspar Branner, of Stanford Uni-

versity, and on the Hon. Alfred Deakin, of

Melbourne, the first prime minister of the

commonwealth of Australia.

At the recent annual meeting of the Asso-

ciation of American Physicians, held in Wash-

ington, Dr. Henry Sewall, Denver, Colo., was

elected president, and Dr. George Dock, St.

Louis, vice-president.

Dr. Llewellys F. Barker, of the Johns

Hopkins Medical School, was elected president

of the American Neurological Association at

the meeting held recently in New York City.

There is exhibited at the Eoyal Academy

this year a portrait of Sir Archibald Geikie,

painted by Mr. E. G. Eves for presentation to

the Eoyal Society.

The Pereira medal of the British Pharma-

ceutical Society has been awarded to Miss

Dora P. White, and its silver and bronze

medals to Mr. A. J. Somer and Mr. E. W.
Bowles, respectively.

Dr. Samuel G. Dixon, Philadelphia, whose

renomination as Pennsylvania state commis-

sioner of health was sent to the senate by the

governor, on May lY, was confirmed on May 18.

This is the third reappointment of Dr. Dixon

to this position which he has now held for

nearly ten years.

Dr. Eoscoe W. Hall has succeeded Dr.

David K. Henderson as resident physician of

the Phipps Clinic of Johns Hopkins Hospital.

Dr. Henderson has been appointed euperia-

tendent of the Eoyal Asylum of Scotland,

Glasgow.

Mr. G. Masses has retired from his position

as head of the cryptogamic department in the

herbarium at the Eoyal Botanic Gardens, Kew.

A DEPUTATION from the Eoyal Society and

the Chemical Society was received by the presi-

dents of the boards of trade and education on

May 6. The deputation was introduced by

Sir William Crookes, president of the Eoyal

Society, and Professor W. H. Perkins, Sir

WUliam Tilden, Professor P. Frankland, Pro-

fessor W. J. Pope and Dr. M. O. Porster spoke

in support of memorials from the two societies,

indicating the steps which might be taken to

improve the status and efficiency of the chem-

ical industries and those engaging in them in

the United Kingdom.

The Irish Naturalist, as quoted in Nature,

states that the following naturalists in Ireland

are among those who have been given commis-

sions in the army: Professor Gregg Wilson,

professor of zoology, and Dr. A. E. Dwerry-

house, lecturer in geology. Queen's University,

BeKast; Professor H. A. Cummins, professor

of botany and agriculture. University College,

Cork; Mr. C. M. Selbie, of the National Mu-
seum, Dublin ; Mr. G. P. Farran and Mr. A. B.

HiUas, of the Fisheries Office; Mr. H. T. Ken-

nedy and Mr. E. L. Valentine, of the Geolog-

ical Survey.

Mr. Charles H. Martin, of Abergavenny,

was killed in the war on May 3 at the age of

thirty-three years. He was known for his re-

searches on the protozoa.

According to the Bevue Anihropologique,

two noted French pre-historians, Joseph

Dechelette and Captain M. Bourlon, have died

at the front. Dechelette will long be remem-

bered for his great work entitled " Manuel

d'archeologie prehistorique, celtique et gallo-

romaine," of which the first volume appeared

in 1908 and the third part of the second and

last volume in 1914, only a short while before
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the outbreak of the war. Captain Bourlon, an

enthusiastic and gifted explorer of the paleo-

lithic French caves, had written a number of

valuable papers based on his field work.

Lady Huggins, who died on March 24, leav-

ing an estate valued at about $60,000, made, as

we learn from Nature, the following bequests,

among others: A sum not exceeding £1,000

to the Bedford College for Women (University

of London) ; £500, and, if her estate is suffi-

cient, a further sum of £500 for the erection of

a memorial in St. Paul's Cathedral to the

memory of her husband; £1,000, and if her

estate is sufficient, a further sum of £1,000 to

the City of London School, Victoria Embank-
ment, for the endowment of a scholarship for

the study of astronomy, tenable at Cambridge,

to be called the " Sir William Huggins

"

Scholarship ; and a sum of not more than £300

for finishing, editing and illustrating the book

on which she was engaged, being the life of

her husband. The residue of the estate, if any,

is left to the City of London School.

The department of physiology of Columbia

University had recently on exhibition in the

students' reading room at the College of Physi-

cians and Surgeons, some of the books belong-

ing to the valuable medical library of the late

Professor John G. Curtis, which has been re-

cently acquired by the department. These

books comprise first editions or early copies of

the leading classical writers on physiology

and medicine, and include Hippocrates, Galen,

Eufus of Ephesus, Aretseus, Soranus, iEtius,

Ehazes, Haly ben Abbas, Avicenna, Mondino,

Vesalius, Cesalpino, Eustaohius, Colombo,

Bonaciolus, Varolius, Vidius, Wharton, Val-

salva, Van Helmont, Mayow, Harvey, Eiolan,

Malpighi, Leeuwenhoeki, Hooke, Swammer-

dam, Sanctorius, Vieussens, Aselli, de Graaf,

Highmore, Brunner, Stensen, Peyer, Huysch,

Lieberkiihn, Hales, Santorini, Morgagni, Gal-

vani, Laneisi, Whytt, John Hunter and others.

The Ohio Academy of Science at its annual

meeting held recently in Columbus voted to

deposit its collection of books, pamphlets,

periodicals and other publications of the soci-

ety in the library of the Ohio State University.

The American Climatologieal and Clinical

Association will hold its thirty-second annual

meeting in San Francisco on June 18 and 19,

under the presidency of Dr. Henry Sewall,

Denver.

On June 26 there will be a New York State

civil service examination for special assistant

in chemistry. Psychiatric Institute, Ward's
Island, New York City, at a salary of $1,200.

Candidates will not be required to appear at

any place for examination, but will be rated

on education, special training, experience and
personal qualifications as shown by their sworn

statements and by answers to inquiries which

the commission may make of their former em-
ployers and others acquainted with their ex-

perience and qualifications. The duties of this

position are that of research assistant in the

chemical department of the Psychiatric Insti-

tute, and candidates should be able to furnish

undisputed evidence of some experience in

work in the chemistry of the brain in connec-

tion with a research laboratory under the di-

rection of a recognized authority among physi-

ological chemists.

The Plant World announces two prizes

which are to be awarded for the best papers

embodying original work in any phase of the

water relations of plants. The amount of the

first prize is $50, and of the second prize $10.

The offering of these purses is made possible

by the generosity of Professor B. E. Living-

ston and by contributions from Dr. D. T. Mac-

Dougal, Professor J. J. Thornber, Dr. J. B.

Overton, Dr. H. C. Cowles and Mrs. Edith B.

Shreve. Competing papers should be written

so as to give no internal evidence of author-

ship, and should be sent to the editor of the

Plant World by December 1. The Plant World

reserves the right to publish any papers sub-

mitted in the contest.

Dr. Stephen Smith recently received the

following resolutions which were passed at

the last meeting of the American Public

Health Association, held at Jacksonville, Ela.,

in December

:

Besolved, That tlie American Public Health As-

sociation desires to extend to Dr. Stephen Smith,
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one of the first organizers of this association in

1872, its congratulations on his continued enjoy-

ment of health and its joy and pleasure in being

able to illustrate the outcome of his eflEorts and

those of his colleagues in the present prosperity

of the association, which has expanded until it rep-

resents the public health interests of four coun-

tries and of one hundred and twenty-five million

people.

Sesolved, That the association wishes Dr.

Stephen Smith all of the happiness which the con-

templation of a life spent in public service for the

amelioration of the sufferings of mankind may
bring.

The St. Lawrence River system is iuterna-

tional, and new questions arise almost every

year with respect to the proper division of au-

thority over and the use of this great source

of water supply. An important report, re-

cently issued by the United States Geological

Survey, entitled " Surface Water Supply of

St. Lawrence Eiver Basin, 1913" ("Water-

Supply Paper 354), by 0. C. Covert and W.

G. Hoyt, contains results of steam-flow meas-

urements made in the St. Lavsrrence River

basin during the year 1913. The report in-

cludes measurements on rivers emptying into

the St. Lawrence by way of Lake Ghamplain

and the Richelieu in New York and Vermont.

The diversion of water for the development

of power at Niagara has recently claimed the

attention of both the countries interested, and

another question quite as important now is

that of the propriety of permitting the city of

Chicago to divert large volumes of water from

Lake Michigan through its drainage canal

into Illinois River. By reason of the prospec-

tive decrease in the depth of navigable water-

ways, especially those between Lakes Michigan

and Huron, and between Lakes Huron and

Erie, protests have been made by the Cana-

dian aiithorities. The two questions men-

tioned illustrate the importance of determining

accurately the amount of water supplied to

the Great Lakes and St. Lawrence system by

the tributaries within the United States, be-

cause international questions may at any time

arise in settling which data of this kind may
be of the utmost importance. Water-Supply

Paper 354 is the latest of a series of similar

annual volumes covering measurements on the

principal streams of the St. Lawrence basin.

The work done in Minnesota, New York and
Vermont was in cooperation with the state

authorities. A copy of the report may be ob-

tained on application to the Director of the

U. S. Geological Survey, Washington, D. C.

Columbia Univeesity has appointed the fol-

lowing non-resident lecturers for the 1915-16

session of the graduate course in highway
engineering: Charles J. Bennett, state high-

way commissioner of Connecticut; John A.

Bensel, consulting engineer; Will P. Blair,

secretary. National Paving Brick Manufac-
turers' Association; Sumner R. Church, man-
ager, research department, Barrett Manufac-

turing Company; Frederick A. Cleveland, di-

rector. Bureau of Mimicipal Research, New
York; William H. Connell, chief, bureau of

highways and street cleaning, Philadelphia;

Morris Llewellyn Cooke, director, department

of public works, Philadelphia; W. W. Crosby,

chief engineer, Maryland Geological and Eco-

nomic Survey; Charles Henry Davis, presi-

dent. National Highways Association; A. W.
Dow, chemical and consulting paving engi-

neer ; Edwin Duffey, commissioner of highways.

New York state ; Lewis R. Ferguson, assistant

secretary, Association of American Portland

Cement Manufacturers; C. N. Forrest, chief

chemist, the Barber Asphalt Paving Company;
Wilson P. Foss, president, the New York Trap

Rock Company; Walter H. Fulweiler, chief

chemist, the United Gas Improvement Com-
pany; E. P. Goodrich, consulting engineer; D.

L. Hough, president, the Cuban Engineering

and Contracting Company; William A.

Howell, engineer of streets and highways,

Newark; Nelson P. Lewis, chief engineer,

board of estimate and apportionment. New
York; Walter R. Marden, vice-president and

chief engineer, the United Construction Com-
pany; H. B. Pullar, general manager, the

Pioneer Asphalt Company; Philip P. Sharpies,

manager. General Tarvia department, Barrett

Manufacturing Company; Francis P. Smith,

chemical and consulting paving engineer; Al-

bert Sommer, consulting chemical engineer;

George W. Tillson, consulting engineer to the

president of the Borough of Brooklyn, New
York; John Cassan Wait, attorney at law;
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George C. Warren, president, Warren Brothers

Company.

VNIVEESITY AND EDUCATIONAL NEWS
Dr. Luthee Dana Wateeman, of Indian-

apolis, professor emeritus in tlie Indiana

University School of Medicine, has made a

gift to Indiana University am.ounting to one

hundred thousand dollars, subject to an

annuity during his life time on the condition

that the university appropriate an amount

equal to the income from this gift, the entire

proceeds to be used for scientific research.

The conditions and gift have been accepted by

the trustees of the university.

Albert Bonnheim, of Sacramento, has given

to the University of California an endowment

of $30,000 with provision for its subsequent

increase to $160,000, the income to be devoted

to the maintenance of scholarships.

Another gift of $85,000 has been made for

the erection of dormitories at Cornell Univer-

sity. This gift comes from the same anony-

mous contributor of $250,000 some time ago.

Two dormitories under construction are ex-

pected to be ready for occupation by Septem-

ber 1.

Dr. Henet Albeet Mattill, who recently

resigned his chair in the University of Utah,

has been appointed assistant professor of nu-

trition in the University of California.

J. Beownlee Davidson, of Iowa Agricul-

tural College, has been called to the Univer-

sity of California to fill a newly established

professorship of agricultural engineering.

His special work is to be to develop at the

University Farm at Davis a testing plant for

investigation of the fundamental reasons for

efiiciency of farm machinery.

Howard Spencee Heed, now professor of

plant pathology and bacteriology in the Vir-

ginia Polytechnic Institute, has been appointed

professor of plant physiology in the Citrus Ex-

periment Station and Graduate School of

Tropical Agriculture, recently established by

the University of California at Riverside,

California.

The following appointments and promotions

in the Stanford University Medical School

have been made for the year 1915-16: Dr.

Charles Harvey Bailey, formerly connected

with the Crocker Research Laboratory, New
York City, has been made assistant professor

of pathology. Dr. Henry Augustus Stephen-

son, formerly assistant in obstetrics and
gynecology in the Johns Hopkins Medical

School, has been made assistant professor of

obstetrics and gynecology. Dr. George De
Forest Barnett (M.D., Stanford, '13) and Dr.

Jean Redman Oliver (M.D., Stanford, '14)

have been made instructor in medicine and

instructor in pathology, respectively.

The following appointments were made at

the last meeting of the executive committee of

the Massachusetts Institute of Technology,

the resignations of E. H. Magoon, assistant in

civil engineering and Thomas Buel, research

assistant in electrical engineering, being ac-

cepted. Dr. Barnum B. Libby and George

Rutledge, instructors in mathematics; Clark

S. Robinson and Clifton 'N. Jacobs, instructors

in inorganic chemistry; Francis C. Atwood

and Roscoe G. Dickinson, assistants in theo-

retical chemistry; John N. Dalton, assistant

in organic chemistry; Charles H. Rosenthal,

Robert V. Townsend and Donald A. White, re-

search assistants in applied chemistry, and R.

J. Wiseman and Albert C. Brown, research

assistants in electrical engineering.

Dr. Cornelius Betten has resigned the pro-

fessorship of biology in Lake Forest College

to become secretary of the College of Agricul-

ture in Cornell University.

Howard B. Lewis, Ph.D., instructor in

physiological chemistry at the University of

Pennsylvania, has been appointed an associate

professor in the University of Illinois.

Messrs. F. T. Brooks, Emmanuel College,

and R. H. Compton, Gonville and Caius Col-

lege, have been appointed demonstrators of

botany at Cambridge.

Dr. J. Sholto C. Douglas, lecturer on

pathology in the University of Manchester,

has been appointed to the Joseph Hunter chair

of pathology in the University of Shefiield in

succession to Professor Dean.



June i, 1915] SCIENCE 823

DISCUSSION AND COBBESPONDENCE

BIRD COLLECTING AND ORNITHOLOGY

The letter from Mr. Joseph Grinnell pub-

lished in Science for February 12 last, in

which he pleads for the conservation of the

old-fashioned bird collector has led the present

writer to suggest a few points on the other side

of the question. The menace to our laws pro-

tecting birds and to our system of government

bird reservations contained in Mr. Grinnell's

attacks on them does not seem serious, nor

does anything in his letter appear likely to

greatly affect the opinion now prevailing not

only among the general public, but among
scientific men, that even a much more com-

plete disappearance of such bird collectors can

be contemplated without anxiety for the fu-

ture of science in general and of ornithology

in particular; that the usefulness of such

collectors except in remote and little explored

regions has largely gone by; that their assist-

ance to real science is rarely more than very

slight and oftener nothing at all; and that

their destructiveness is very great. Too many
of Mr. Grinnell's claims are directly opposed

by the results of practical experience. For in-

stance, who can deny that many holders of

permits for collecting birds for scientific pur-

poses are using them for commercial collecting,

and that many of those who are making bird

collections either with or without such permits

encourage violations of the law by others

through buying specimens from those who
have no right to kill or sell them? Yet Mr.

Grinnell would have us break down all restric-

tions, and have collecting permits " issued by

both state and federal governments freely to

applicants upon avowed sincerity of purpose."

Neither does Mr. Grinnell's claim that

sportsmen are more liberally treated than those

claiming to have scientific purposes in view

require discussion here. The rapid decrease

of our game birds indicates the need of better

control of the sportsmen, but not necessarily

the removal of restrictions from others.

On the other hand, there are many ques-

tions raised in or suggested by this letter that

are timely and deserve serious consideration,

and it is to some of these that the writer in-

tends to confine his communication. Are any

real scientific investigations, even of very

minor importance and doubtful value, being

prevented or hindered by existing restrictions

on collecting? If so, can Mr. Grinnell name
them? Has not systematic ornithology, that

is the distinguishing and describing of new
species, subspecies and races, proceeded to

such a point in nearly all parts of North

America that material is now needed as a

basis for any reliable conclusions in amount

far beyond what even the most capable ama-

teur can accumulate, even if unrestricted in

his collecting? Are not the large collections

of the National Museum and other public and

semi-public institutions made partly for just

that kind of study, and is not the help of such

institutions liberally given to those who
desire it?

The writer will not maintain that there are

not still many restricted and special problems

in systematic ornithology even in the United

States, which independent study can effectively

deal with. Is there any would-be investigator

having a definite problem of that kind to

settle that finds his purpose blocked by the

refusal to permit him to collect the limited

and special material necessary for his needs?

The scientific value of the average bird col-

lection, or even of one made with far more

than average care, is greatly overrated. As a

rule the collector publishes little or nothing

in regard to his studies, if indeed he does

study his specimens at all. If he happens to

be a wealthy man he may acquire large series

of birds and eggs, entailing great destruction

of bird life and disastrous effects on some of

our rare and disappearing species; but when

he tires of his fad, or when his collection

comes into the possession of his heirs, it is

not unlikely to perish from dust, moths and

careless keeping, or, if eventually donated or

sold to some public or educational institution,

to reach the latter in a condition where most

of its scientific value has been lost. Amateur

collectors frequently fail to preserve those

notes and data by which they might fill the

gaps in our scientific knowledge and the defi-

ciencies in the descriptions in our scientific



824 SCIENCE [N. S. Vol. XLI. No. 1066

books, because they do not know enough to do

so, or are too careless or too hurried in their

endeavors to get large series of specimens.

The source, localities and dates of the speci-

mens in such collections are often doubtful,

since the collectors are likely to be careless in

distinguishing between reliable first-hand in-

formation and that which somebody tells them,

and too ready to accept as truth and to record

as facts statements of unscrupulous dealers in

regard to the specimens they sell; and the

esistence of material scattered in small col-

lections is generally unknown to those who
might employ it to advantage in the inves-

tigations they are conducting. The number,

cheapness and general accessibility of reliable

books on birds, many of them with photo-

graphs from life and colored illustrations of

a high degree of accuracy, has greatly de-

tracted from the educational importance of

bird collections, not only for the general pub-

lic, but for those wishing more than a super-

ficial acquaintance with our birds.

If annoying restrictions are in some places

imposed on scientific ornithologists, is it not

largely because they have too often allied them-

selves with those who collect birds and eggs

merely as a hobby, and who might better be

engaged in the less destructive pursuit of col-

lecting postage stamps? No doubt this alli-

ance has been partly for the sake of increased

opportunities for obtaining specimens by pur-

chase or exchange, and partly because of a

belief that some ornithological genius might

develop among the amateurs thus incited to

greater efforts. But has not the actual result

been to lower the character of bird study—to

place ornithology in a position apart from

other branches of zoology and nearer to pur-

suits not truly scientific?

It has resulted in spreading altogether mis-

taken ideas of what science is and of what

ornithology should be, and encouraged such

false and destructive delusions as the common
idea that one of the highest achievements of

the ornithologist is to kill some rare straggler

or accidental visitor and " establish a record "

or " add to the fauna " of his state or county

some species not previously listed, which, from
any common sense point of view does not prop-

erly belong to the fauna at all. If such rare

bird visitors are of species formerly found in

the region but now practically or entirely ex-

terminated, their killing may effectually put

an end to an attempt to reoccupy the aban-

doned territory, and thus prevent the species

being added to the fauna in reality, not merely

in ornithologist's language. The writer thinks

that many ornithologists and other scientific

men who believed in their younger days that

it was a necessary incident, if not the largest

element, in being an ornithologist, to go out

and shoot catbirds, scarlet tanagers and blue-

birds, and rob their nests, have now discovered

that they did so because they did not know

any better, or followed bad advice given by

other collectors or contained in the older

manuals for ornithologists. Most of them

will certainly be inclined to suspect that they

could have learned many times as much about

birds in less destructive ways, and probably

few of them would in that case have found

bird study any less interesting. More is being

discovered about birds to-day with field glasses

and cameras than with gunpowder and shot,

and much of it is trustworthy scientific in-

formation, which to say the least ranks as high

in interest and value to humanity as that

which the average bird collector's cabinet of

bird skins and egg shells can afford.

In closing the writer would like to empha-

size the fact that this is no time for reaction-

ary protests and attacks on the tardy and in-

sufficient efforts that are at last being made

to save our native birds and animals from

extinction. The indifference displayed by

scientific men to the destruction that has been

and is still being carried out in every part of

the world is far from creditable, since in many
cases they are the only ones who realize its

extent and inevitable results, and who can

bring the subject to the attention of the public

and intelligently plan and direct methods to

stop it. The list of North American birds

already destined to extinction within the next

few years is considerable. Only very prompt

action will save a good many others whose

preservation is not yet hopeless.

The large whales and certain other marine

mammals, a considerable proportion of the
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larger land mammals of the world, and the

peculiar and interesting indigenous faunas of

many small islands may still be permanently

preserved by prompt protective measures, and

not merely state and national action, but as

soon as the vs^ar is over, international agree-

ments to bring about cooperation for these

ends are urgently needed. Future generations

Vfill look back on the present time as an age

of shameful vandalism as far as nature is con-

cerned. Our present imperfect and feebly

carried out efforts for the preservation of the

most interesting and wonderful of the birds

and mammals that still survive are insufficient.

They must be on a larger scale and more effec-

tively and intelligently conducted tlian at

present. It should be the effort of every scien-

tific man, and especially of the larger and more
influential scientific associations, to bring the

seriousness of the situation to public notice

and to insist on prompt action. This is vastly

more important for zoology to-day than the

naming of new subspecies or than disputes over

the validity of scientific names, and should put

an end to complaints over small personal

and temporary inconveniences which regula-

tions of the greatest importance may inciden-

tally occasion. Willard G. Van Name
New Yobk State Museum

fundamental equations of mechanics

To THE Editor of Science: We are greatly

interested in the contribution to the teaching

of elementary dsmamics made by Professor

Kent in his letter to Science appearing in

the issue of March 19, in which he presents

as the fundamental equation of mechanics

V= FTg/W, where F, T and W are, respect-

ively, force in pounds, time in seconds and

quantity of matter in pounds, g a numerical

factor of proportionality and V velocity in

feet per second. This equation has the great

advantage of avoiding the extremely awkward
necessity involved in apparently simpler for-

mulations of the experimental laws under con-

sideration, of defining force in terms of mass,

as so many of the more conservative physicists

insist on doing, or of defining mass in terms of

force, a thing which many of these conservative

physicists seem to consider as the only alter-

native and which all engineering writers ap-

pear to disclaim with equal vehemence.

There can be no doubt of the difficulty of

measuring quantity of matter, that is com-

paring the quantities of matter in two bodies,

one of which is taken to be a standard, except

by resorting to forces acting upon them. On
the other hand, there can be no doubt of the

inadvisability of attempting to preserve an

international prototype force instead of a pro-

totjrpe quantity of matter, owing to the proba-

bility that secular changes in the elastic prop-

erties of material bodies would be vastly greater

than changes in their quantity of matter. To
be sure it would be possible to define the inter-

national prototype force in terms of the gravi-

tational relation of a given body to the earth,

but this would be open to the same objection

as the one that was raised in regard to meas-

uring the quantity of matter in a body by

resorting to forces. We therefore think that

Professor Kent has done well to retain force

and quantity of matter as equally fundamental.

What seems to us as unfortunate is the neces-

sity of defining velocity in terms of distance

and time. Why not regard all dynamical

quantities that are sufficiently distinct to be

given different names as equally fundamental ?

Why stop with distance, time, quantity o£

matter and force? We see no reason for im-

posing on ourselves such a limitation.

On this principle the equation F= ma, to

which Professor Kent objects because it is not

true unless we make m an arbitrary symbol

for W/g, is open also to our objection that a

has been defined in terms of other magnitudes,

whereas nature has furnished us with a defi-

nite acceleration, that of a body under the in-

fluence only of its gravitational relation to the

earth at sea-level and latitude 45° as modifled

by its tendency to rise due to the rotational

motion, which may well be taken as unit accel-

eration.

It appears to us that Professor Kent's con-

tention is essentially this : that since the con-

cept of force is independent of quantity of

matter, distance and time, it is irrational to

force people to take their measure of force

from a dynamical equation involving these

three sorts of magnitudes. We should take
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our measure of force from some phenomenon

more closely related to tlie concept. What we

are conscious of when we lift a pound weight is

not the am.ouiit of matter in it, but the force

upon it.

If this sound reasoning is to be applied to all

the concepts of mechanics it wiU be necessary

to modify most of the equations slightly by

introducing a proportionality factor. This

has already been suggested by Professor

Hoskins in a footnote to his review of Maurer's

" Technical Mechanics," ^ but he failed to make

the most of his opportunity. We present here

a tentative scheme only and the calculated

values of a few of the constants. Our choice

of fundamental units of velocity and accelera-

tion are, we freely admit, open to the criticism

of being ill-considered and ofE-hand. Still they

will do perfectly well to illustrate the method,

and certainly they are much better than the

units in common use which only tend to cloud

the physical entity and reality of the magni-

tude in question by reference to others more

or less closely related. WTio that has con-

sidered with any care his sensations of a pass-

ing express train does not realize that his im-

pressions on the subject " how fast " are much

more direct and elemental than any question

of " how far " or " for how long " ?

We begin then with the units of force, dis-

tance, time, quantity of matter and accelera-

tion as defined above and which for our present

purpose may be regarded as sufficiently un-

related to be called independent, fundamental

units. What definite velocity does nature pre-

sent to us that we may take as unity? After

considering the peripheral and the orbital

velocity of the earth and the maximum attain-

able velocity due to terrestrial gravitation

(that of a body falling from the hypothetical

"infinite distance"), it seemed well to aban-

don such gravitational velocities as being dan-

gerously near to our definition of unit force

(a totally unrelated concept) and adopt the

velocity of light, which is one of the most

definite and unalterable things in nature. This

unit we call the " speedal," not from, any wish

to be bizarre, but merely because some name is

1 Science, December 4, 1914.

necessary to show where the idea leads us.

10"'' speedals we will call a micro-speedal. We
see no real objection to calling it pounds,

since we already employ this useful word to

designate unit quantity of matter and unit

force, but perhaps the present name will serve

our purpose better.

Let W= quantity of matter in pounds,

8= distance in feet,

T <= time in seconds,

2''= force in pounds.

(Whether these are the same pounds as men-

tioned above or other pounds seems to be of no

importance.)

y= velocity in micro-speedals,

A= acceleration in " gravitals,"

and a> /?, y, 8, etc., be numerical constants of

proportionality. We may write the following

equations

:

V= aS/T, (1)

A=^V/T:=apS/2P= yS/r-, (2)

where it is understood that V in equation (2)

is a change in velocity and therefore twice the

average velocity defined by (1). (Initial

velocity being zero.)

F= SWA=pSWV/T^ySWS/'P. (3)

From these three fundamental equations we

may derive equations such as

FT— ydWS/T={yS/a)WV^eWr (4)

and
FS= ydWS~-/P= y8WV^= ^WVK (5)

And from these, as soon as we have established

units for momentum M, energy E, impulse I

and work Z, and determined the constants in

equations like I= r]FT and M=.6WV, we
could derive the equations of momentum and

of energy.

The values of the constants may be easily

computed. Since one micro-speedal is 1,182.9

feet per second, a= 1,182.9. The equation

for an acceleration of one foot per second per

second is

32.1740 1182.9?"

which gives us at once

32.1740

1182.9
= .027200.
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Also y =. a/3/2= 16.0870. The coefficient 8 is

unity, which is a little unfortunate since it

might lead, to the erroneous impression that

we were defining unit force as that force which

gives unit acceleration to unit mass. Our
choice of unit acceleration has probably been

injudicious.

Enough has been given to illustrate the prin-

ciple which we feel sure ought to commend
itself to every one who once grasps the funda-

mental independence of all dynamical con-

cepts and the strictly proportional nature of

the dynamical equations, all of which are

merely the algebraic formulation of experi-

mental evidence. In extenuation of our intro-

duction of a new set of numerical constants to

be memorized we can only point out that there

were many " J's " " 4ir's," etc., there already

and that we entirely do away with the trouble-

some and useless subject of dimensions.

The new system is not fully developed as

yet, however, and until it is we have found

ourselves compelled to make the best of the

old one. We dodge the ambiguity in the

" ambiguous words ' weight ' and ' mass ' " by

the artifice of defining them. We adopt and

we teach the convention that " mass " shall be

an exact equivalent for " quantity of matter,"

and that " weight " means the gravitational

force upon a mass. We teach that the measure

of a force (wherever the concept of force may
originate) may conveniently be defined by the

equation F= ma. We teach that it is a re-

markable law of nature, determined only by

experiment, and not to be suspected a "priori,

that the " body factor " in this equation is

strictly proportional to the weight for all

bodies in the same uniform gravitational field.

We point out that pounds-mass and pounds-

weight {i. e., pounds-force) are totally differ-

ent things, and that there are 32.2- of the units

of force defined by the equation F^ma in a

pound-weight and that therefore all forces

deduced in dynamical equations must be

divided by 32.2 if we wish to express them in

terms of pounds-weight, much as one would

reduce centimeters to feet. Conversely, all

forces given in pounds-weight must be multi-

plied by 32.2 before they can be used in

dynamical equations. We teach that the fun-

damental idea of the gravitational con-

stant g is force per unit mass and that it

is also of the nature of an acceleration

in virtue of the relation F/m= a. We
hold that dynamics may be developed without

the introduction of arbitrary constants by the

assumption of three fundamental units and
defining all the others in terms of these three.

We object to Professor Kent's description of

a system with four fundamental units as a
" foot-pound-second " system instead of a
" foot-pound-second-pound " system, and to his

ridicule of the " gee-pound " or " slug " in the

same letter in which he says, " It has been

found convenient to use the letter m instead

of W/g." What is the unit of m if not the

"slug"? We frankly talk about a unit of

force called a poundal as a matter of conven-

ience, and we measure it by a defining equation

much as we measure a unit of velocity or of

work. We consider this term preferable to

the " pound-foot-per-second-square," and ven-

ture to hope that there may some day be intro-

duced shorter names for the " foot-per-second-

per-second" of acceleration and the "pound-
foot-square " of moment of inertia.

T. L. POETEK,

E. C. GOWDY

The Univeesitt of Cincinnati

another state park needed

To THE Editor of Science: Two or three

notes of interest have appeared in Science

regarding the new state reservation at James-
ville, Onondaga County, New York, which in-

cludes the glacial lake, sometimes known as

West Green Lake. This little lake is of espe-

cial interest owing to its history as the site of

the plunge basin of a great glacial waterfall,

and also because in its environs is found the

hart's tongue fern {Phyllitis Scolopendrium,)

which probably ranks as the most interesting

and rarest fern in the United States.

Now it is proposed to acquire another lake

of identical geological history. East Green

Lake (also known as Blue Pond, and Scolo-

pendrium Pond), which lies about a mile east

of the west lake above mentioned. The pro-
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posal was first made in tbe correspondence col-

umns of a Syracuse paper, the Post-Standard,

and has since been taken up by local people

until there is considerable possibility of its

ultimate success. A committee of representa-

tive business men has been appointed to

further the project.

The matter is here brought to the attention

of readers of Science in order to ask that any

who can help may be moved to use their influ-

ence with state officials or any others who

might render help. East Green Lake and the

surrounding region represent a larger and

wilder tract of land. The lake itself is of

equal geological interest and from the stand-

point of the hart's tongue fern, is of greater

interest than the west lake region because the

best specimens in the country grow near the

east lake. The west lake preserve includes

only seventy acres, as this was all that was of

special value as park. In the east lake re-

gion it is proposed to acquire two square miles

to include not only the lake plunge-basin itself

but also a marl-bottomed lake nearby and ad-

ditional acres of beautiful woodland.

The preservation of the best stations for

the hart's tongue fern, probably the rarest and

most interesting fern in North America, is

sufficient reason for urging the acquirement

of this proposed new park. Besides this species

there are other ferns to the number of about

forty, making it probably the best fern pre-

serve in the country. The need of prompt

action is indicated by the fact that a lime

development company now holds an option on

the tract desired.

E. C. Benedict

SCIENTIFIC BOOKS

Theory of Measurements. By James S. Stev-

ens, Professor of Physics in the University

of Maine. New Tork, D. Van Nostrand

Company. 1915. Pp. vii .-f 81. Price $1.25

net.

This little book is intended to fill the gap

between the fragmentary treatment of the

errors and adjustment of measurements, found

in most laboratory manuals, and the detailed

discussions given in formal treatises on the

theory and precision of measurements. In

eight short chapters, the author deals with

the following topics : Measurements and

Errors; Probability, including a discussion of

the probability curve and integral; Adjust-

ment of Observations; Precision of Measure-

ments ; Propagation of Errors, applied to direct

and inverse problems; Plotting; Negligibil-

ity, including rules for the use of significant

figures; Empirical Formulae and Constants.

The methods and notation adopted are sim-

ilar to those employed in Merriman's " Method

of Least Squares " and Holman's " Precision

of Measurements." The treatment is neces-

sarily abridged to comply with the limits set

by the scope of the book but the usual formu-

lae and methods are developed in sufficient

fullness for their practical application by the

intelligent student. Possibly owing to his de-

sire to save space, the author gives very little

discussion or explanation of the fundamental

principles and assumptions underlying his

mathematical derivations. Consequently the

true significance of his results is not always

apparent and the conditions essential for

their correct application are apt to be over-

looked. Eor example, the deductions from

the law of accidental errors do not apply to a

series of observations affected by systematic

errors but the author has nowhere pointed out

the necessity of considering such errors in

connection with the discussion of precision.

Definitions and problems are frequently so

briefiy and inadequately stated that the un-

aided student is apt to misinterpret their

meaning. The following quotation is a fair

example :
" Measurements are usually classi-

fied as follows: 1. Direct—when, for ex-

ample, a distance is measured with a tape line.

2. Indirect—when the density of a cylinder is

determined by measurements of its length,

diameter and mass. 3. Conditioned—when

the third angle of a triangle is restricted by

the values of the other two angles. Measure-

ments not so conditioned are called indepen-

dent."

However, with the aid of a competent

teacher, the student should be able to make

profitable use of the book in connection with
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his work in the physical laboratory and ac-

quire some facility in determining the ac-

curacy and significance of his measurements.

A. DE Forest Palmer

Electric Arcs. By Clement D. Child, Ph.D.,

professor of physics, Colgate Unirersity.

New York, D. Van ISTostrand Company.

1913. Pp. 194.

A text of this kind must interest at least

two classes of readers ; those who wish to know

more of the physics of the electric arc and

those who are intensively engaged in arc lamp

development. The author has digested the

results of those investigations made since the

publication of Mrs. Ayrton's " The Electric

Arc," which contains a similar digest of the

investigations made previous to 1898.

In the first six chapters the author discusses

the relations between terminal voltage, cur-

rent, resistance and E.M.F. of pure carbon,

impregnated carbon, pure metal and metallic

oside arcs operated with direct and alternating

current in air and in various gases at differ-

ent pressures. This discussion also includes

the performance of the mercury arc rectifier

and the mercury arc lamp under various con-

ditions.

The seventh chapter, headed "Photometry

of the Electric Arc," contains information re-

garding the light-producing properties of vari-

ous electric arcs and scarcely touches upon the

measurement of light suggested by the caption.

The following chapter contains a brief review

of the use of the electric arc in wireless tele-

phony. All hypothesis regarding the electric

arc is reserved for the last chapter, where the

author offers an explanation of certain arc

phenomena in the ionic theory.

The book would take on added interest from

the scientific viewpoint if it contained refer-

ences to the action of electric arcs between

metal terminals in liquids such as alcohol,

mineral oil, carbon-tetrachloride, etc., or high

tension arcs in air. Although the book title

suggests a more general discussion the author

pays more attention to the "light-producing

electric arc."

The text includes an extensive bibliography

to which detailed references are made at the

appropriate place. The continuity of the dis-

cussion is increased by the results of the au-

thor's own investigations whenever the reports

of others failed to reveal the required data.

Thoroughness and presentation of many
viewpoints characterize the text throughout.

To the student interested in electric arc phe-

nomena a careful reading of Mrs. Ayrton's

text followed by that of Dr. Child should prove

an invaluable foundation upon which to base

further investigations.

E. G. Hudson
Massachusetts Institute of Technology

SCIENTIFIC JOUBNALS AND ARTICLES

The April number (Vol. 16, No. 2) of the

Transactions of the American Mathematical

Society contains the following papers:

L. E. Dickson :
" Quartic curves modulo 2.''

W. A. Hurwitz: "Mixed linear integral

equations of the first order."

W. B. Eite :
" Prime power groups in which

every commutator of prime order is invari-

ant."

W. A. Manning :
" On the order of primi-

tive groups, II."

J. W. Alexander, II.: "A proof of the in-

varianee of certain constants of analysis

situs."

A. B. Coble: "Point sets and allied Cre-

mona groups (part I.)."

C. T. Sullivan : " Scroll directrix curves."

The April number (Vol. 21, No. 7) of the

Bulletin of the American Mathematical So-

ciety contains :
" The role of the point-set

theory in geometry and dynamics," by E. B.

Van Vleck; "An enumeration of integral

algebraic polynomials," by A. B. Erizell;

" Mr. Paaswell's appeal to producing mathe-

maticians," by 0. N. Haskins; Eeview of

Volterra's Legons sur les Eonctions des

Lignes, by G. A. Bliss ;
" Shorter Notices "

:

Lehmer's List of Prime Numbers from 1 to

10,006,721, by L. E. Dickson; Whitford's The

PeU Equation, by T. M. Putnam; Liebmann

and Engel's Die Beriihrungstransforma-

tionen: Geschiehte und Invariantentheorie,

by T. H. GronwaU; Pasch's Veranderliche
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und Funktion and Voss^'s TJeber das Wesen
der Mathematik, by E. D. Oarmiehael;

M'Lachlan's Practical Mathematics, by T. E.

Mason; Klein's Elementarmatbematik vom
boheren Standpunkte aus, Teil II., ISTetto's

Elementare Algebra, Gans's Einfiihrung in

die Vektoranalysis mit Anwendungen auf die

matbematische Pbysik, and Eotbe's Darstel-

lende Geometrie des Gelandes, by T. H. Gron-

wall; Eorel's Le Hasard, Ingersoll and Zobel's

Introduction to the Mathematical Theory of

Heat Conduction, and Duhem's Le Systeme du

Monde, Tome I., by E. D. Carmichael; Le-

cornu's Cours de Mecanique, Tome I. and

Guiehard's Problemes de Mecanique et Cours

de Cinematique, by W. R. Longley; "Notes,"'

and " New Publications."

The May number of the Bulletin contains

:

Eeport of the February meeting of the so-

ciety, by F. N. Cole ;
" The Legendre condi-

tion for a minimum of a double integral with

an isoperimetric condition," by C. A. Fischer;

" Note on the derivative and the variation of

a function depending on all the values of

another function," by G. C. Evans; Eeview

of Sommerville's Elements of Non-Euclidean

Geometry, by J. L. Coolidge; Eeview of

Minkowski's Collected Works, by E. B. Wil-

son; "Shorter Notices": Bioche's Histoire

des Mathematiques, by D. E. Smith; Eichard-

son's Solid Geometry, by E. B. Bobbins;

HaU's Geometrical Vector Algebra, by F. L.

Hitchcock; Prescott's Mechanics of Particles

and Eigid Bodies, by W. E. Longley; An-

nuaire pour I'An 1915, public par le Bureau

des Longitudes, by E. W. Brown ;
" Notes "

;

and " New Publications."

The June number of the Bulletin contains:

Eeport of the April meeting of the society at

Chicago, by H. E. Slaught; "A geometric

derivation of a general formula for the south-

erly deviation of freely falling bodies," by W.
H. Eoever ;

" Note on solvable quintics," by

F. N. Cole ; Eeview of the Madison CoUoquim
Lectures on Mathematics, Part I., by O. E.

Glenn ;
" Some books on calculus " (Gran-

ville, Snyder and Hutchinson, Davis, Vi-

vanti), by E. B. Wilson; "Notes," and "New
Publications."

SCIENTIFIC BESULTS OF TSE TEEBA
NOVA EXPEDITION

The British Museum has undertaken the

publication of the Natural History results of

the British Antarctic Expedition of 1910,

better knovsm as the Terra Nova Expedition.

These results will be issued in parts as fast

as they are prepared. The first part to be

printed is a description of the fossil plants by
Professor A. C. Seward of Cambridge.^

An especial interest attaches to the small

collection of geological specimens that were

retrieved after the tragic death of Captain

Scott and his heroic associates, and the pres-

ent publication bears ample testimony to the

fact that their efforts have not only furnished

the world with a lasting monument to British

pluck and manhood but have also yielded facts

of the greatest scientific interest.

Although determinable fossil plants are few in

number traces were seen, as well as numerous

carbonaceous laminae and small seams of coal,

at a number of widely separated localities, par-

ticularly in what is called the Beacon sand-

stone, which at latitude 85° S. is 1,500 feet

thick. This comprises an upper 500 feet of

sandstone resting on 300 feet of interbedded

sandstone and shale with several seams of coal,

underlain by TOO feet of similar sandstone

conglomeratic at the base. The character of

the grains in the sandstone suggests wind
action, and sun cracks and ripple marks have

also been observed. This extensive formation

has been traced from Mt. Nansen as far south

as latitude 85°, a distance of over YOO miles.

The most significant plants are those repre-

senting the genus Olossopteris found at Mount
Buckley or Buckley Island which is situated

just west of the Beardmore Glacier in latitude

85°. These are partly referred to the wide-

spread Glossopteris indica Schimper and in

part described as a new variety of that species.

There are also represented objects identified

as those of Vertehraria and representing the

axial organs of Glossopteris, and others doubt-

1 Seward, A. C, "Antarctic Fossil Plants,"

British Museum (Natural History) British Ant-

arctic (Terra Nova) Expedition, 1910. Natural

History Eeport. Geology, Vol. 1, No. 1, pp. 1-49,

tf. 1-6, maps A-C, pis. 1-8, 1914.
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fully correlated with the scale leaves of the

latter genus. From the Priestley Glacier

rather indifferently preserved wood is descrihed

under the name Antarcticoxylon Priestleyi and

considered as a new type probably Araucarian

in its relationship. Winged pollen grains are

described as Piiyosporites antarcticus. These

are suggestive of the Abietinese, but may be

those of the Podocarpinese. The remainder of

the collection has little interest beyond its

indication of the presence of arboreal forms

in high southern latitudes.

The exact age of these plant-containing beds

can not be definitely determined from the

present collections, although there is no rea-

son to doubt the legitimacy of the author's

conclusion that the Beacon sandstone is prob-

ably Permo-Carboniferous in age with the

further possibility that its upper part may
be early Mesozoie.

The demonstration of the former presence of

Glossopteris in Antarctica is of the greatest

importance. It may be recalled that during

the late Devonian or early Carboniferous a

flora that may be called a cosmopolitan flora,

characterized by such genera as Bothrodendron,

Archaeocalamites, Archceopteris, etc., has been

found in Ellesmere Land, Spitzbergen, Green-

land, Europe, North and South America,

South Africa and Australia. Late in the

Upper Carboniferous the floras of the world

may be segregated into a northern province,

of the cosmopolitan type and a southern prov-

ince characterized by the Glossopteris flora as

Neumayr termed it or the Gangamopteris

flora as christened by David White. This

latter flora, associated with glacial climatic

conditions, has now been recognized from
Australia, Tasmania, India, Madagascar,

South Africa and South America. Its pres-

ence in Antarctica supplies an important link

in the chain connecting the now isolated land

masses of the southern hemisphere and also

suggests the possibility of this flora having

originated on the broad bosom of the Antarctic

continent.

An elaboration of this theme would be out

of place in the present notice. It has been

somewhat fully discussed by Professor Seward
in the present connection and it was also fully

discussed by David White^ in 1907 in connec-

tion with his study of the flora of the coal

measures of Brazil. Arber's general account^

of the Glossopteris flora, which was reviewed

by me* in these columns brought the subject

down to about 1904. All of these works con-

tain full bibliographic references to which the

reader who desires to pursue the subject further

is referred.

When the late Professor Hear published his

first account of the Arctic fossil floras the

greatest scientific interest was aroused. We
have now come to see pretty clearly that exist-

ing climates may be regarded as the exception

rather than the rule when geologic time is

considered as a whole. This coupled with the

already described accounts of Jurassic, Cre-

taceous and Tertiary plants from the Antarctic

continent opposite from Victoria Land'^ tends

to make the discoveries announced in Pro-

fessor Seward's paper seem normal and just

what we should have expected. This is, how-

ever, somewhat offset by the tragedy of the

Scott expedition, and it should further be

remembered that demonstration has now re-

placed speculation and we now have a ground-

work of solid facts of great importance that

promise much for the future.

Edward W. Berry
Johns Hopkins UNivERsirY,

Baltimore

SPECIAL ABTICLES

A BOTANICAL INDEX OF CRETACEOUS AND

TERTIARY CLIMATES

In studying the distribution of Dicotyledons

in the principal phytogeographical regions of

the earth the writers have encountered certain

2 White, David, "Permo-Carboniferous Climatic

Clanges in South America," Jour. Geol., Vol. 15,

pp. 615-655, 1907.

sArber, E. A. N., "Catalogue of the Fossil

Plants of the Glossopteris Flora in the Dept. of

Geology, British Museum (Nat. Hist.)," London,
1905.

* Berry, E. W., Science, N. S., Vol. 23, pp.
780-782, 1906.

6 Berry, E. W., "Some Paleontologieal Results

of the Swedish South Polar Expedition under
Nordenskiold, " Science, N". S., Vol. 38, pp. 656-

661, 1913.
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interesting correlations between structural

characters and climate. Particularly signif-

icant in the consideration of certain problems

of geology and climatology is the climatic dis-

tribution of two types of leaves and leaflets.

Those with entire margins predominate in trop-

ical, arctic and alpine regions, moors, steppes,

deserts, saline situations, and other physiolog-

ically dry environments. (In this connection

it should be noted that the leaves of tropical

rainforests and other tropical plant commu-
nities that live in moist environments, although

often of relatively large size, are semi-sero-

philous in structure.) Leaves and leaflets with

non-entire margins, on the other hand, are

comparatively infrequent in such situations,

and are very numerous in moist temperate

regions having cold winters and warm sum-
mers.

In the following table are given for a num-
ber of extensive regions in the frigid, tem-

perate and tropical zones the percentage of

entire-leaved woody plants in the Dicotyledon-

ous flora.

^

Per Cent.
Enlire

EUesmeTeland 100

New Zealand Alps 77

North East Siberia 65

Cold Temperate

North East Germany 24

Central Russia 28

East Central North America 28

North Russia 30

England 32

Kamtsehatka 33

Rocky Mountains 36

South East Siberia 37

West Siberia 44

France 44

Warm Temperature

South Russia 39

East Central China 48

South East United States 49

Italy 50

1 In the computation of the percentages given

in this table woody Dicotyledons alone were used

since herbaceous forms are of very infrequent oc-

currence in the fossil floras of the Cretaceous and
early Tertiary.

Los Angeles Region 54
Spain 56

Sub-tropical and Tropical

Hongkong 71

South West Asia 72

Bombay 72

Upper Nile Region 74
Southern Africa 74

Nicaragua 76

West Indies 76

Egypt 77

South East Central Africa 78

Brazil 79

Ceylon 80

Manila 81

West Central Africa 81

Queensland 82

New iSouth Wales 82

West Australia 83

Florida 83

South West Central Africa 83

MauritiusnSeychelles 85

Malay States 86

In the temperate regions given above there

are more or less extensive areas of physiolog-

ically dry environments which are reflected in

the floras by plants with relatively small en-

tire leaves. In the tropical regions, on the other

hand, there are cool uplands and shady compara-

tively temperate habitats which possess many
plants with non-entire leaves and leaflets. The

effect of these cool uplands upon the character

of the foliage is well illustrated by comparing

the percentage of entire-leaved Dicotyledons

in the mountainous Simla region (58 per

cent.) with that of the adjacent Upper Gan-
getic Plain (71 per cent.), and also by con-

trasting lowland (76 per cent.) and upland (56

per cent.) Hawaii.

In view of these facts it seems desirable to

give an analysis of two floras that are more
nearly homogeneous phytogeographically. The
first flora, cold-temperate mesophytic, was
constructed by eliminating from the flora of

east central North America (east of the 95th

meridian and between the 40th and 50th paral-

lels of latitude) all plants growing on physio-

logically dry environments. The second flora,

tropical, was formed from the woody plants of

the moist lowlands of the Amazon valley.
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Mesophytic-cold-t

Entire,

Per Cent.

Tiees 10

Shrubs 14

Woody 13

Moist-lowland-tropical

Entire,

Per Cent.

Trees 90

Shrubs 87

Woody 88

Nnr-entire,
Par Cent.

Non-entire,

Per Cent.

10

13

12

From this table it is clear that leaves with

non-entire margins are of very infrequent

occurrence in lowland tropical floras, and those

with entire margins in mesophytic cold-tem-

perate ones. In fact the correlation between

leaf structure and climate is so intimate in

widely separated regions of the earth and in

the distribution of many families, genera and

even species that the modifying influences of

environment are clearly demonstrated. For

more detailed evidence, in regard to correla-

tions between foliar structures and climate and

the probable function of the non-entire leaf

margin, the reader is referred to the following

papers.^

It has been stated above that in moist trop-

ical regions the leaves are of comparatively

large size (megaphyllous). Any large hetero-

geneous tropical region will contain in conse-

quence, among its entire-leaved plants, vary-

ing proportions of megaphyllous and micro-

phyllous types. Similarly, in sub-tropical and

warm-temperate zones the entire leaves will

consist of varying proportions of these two

tjrpes, depending upon the distibution of rain-

fall and other factors. In cold-temperate re-

gions, however, the entire-leaves will be com-

posed almost entirely of comparatively small-

leaved types.

The percentages of entire-leaved woody

2 Sinnott, E. W., and Bailey, I. W., "Foliar Evi-

dence as to the Ancestry and Early Climatic En-

vironment of the Angiosperms, " Am. Jour. Bot.,

Vol. II., No. 1, January, 1915; Bailey, I. W., and

Sinnott, E. W., "The Climatic Distribution and

Physiological Significance of Certain Types of

Angiosperm Leaf-margin. " Ined.

Dicotyledonous plants in a few Cretaceous and

Tertiary floras are recorded in the next table.

Tertiary

Entire,
Per Cent.

Eocene-Green Eiver-Lesq 29

Eocene-Arctic-Heer 29

Eoeene-Spitzbergen-Heer 46

Eocene-Bad Lands-Lesq 29

Cretaceous

Entire,
Per Cent.

Montana-Knowlton 62

Patoot-Arctic-Heer 51

Atane-Arctic-Heer 81

Amboy-Newberry 67

Dakota-Lesq 54

Earitan-Berry 71

A comparison of the Tertiary percentages

with those of modern floras indicates very

clearly the general temperate character of the

climates which prevailed in the regions where

these fossil floras existed. Similarly, the per-

centages of non-entire leaves in the Patoot,

Dakota and Amboy Cretaceous formations

denote climatic conditions intermediate be-

tween those of tropical and temperate regions.

The high percentages of entire-leaved forms

(megaphyllous) in the Atane beds points to

the tropical character of the climate which

existed in certain arctic regions during parts

of the Cretaceous.

Of course caution is needed in comparing

any specific percentage in this table with that

of a corresponding one in the table of living

floras. This is due to the fact that one can

not always be certain that any known fossil

flora is a fair sample of the total ancient vege-

tation of which it once formed a part. Fur-

thermore, the percentages of entire leaves in

fossil and living floras must be homologous,

that is, composed of similar portions of mega-

phyllous and microphyllous tj^pes.

In conclusion it should be noted that this

method of studying fossil floras rests upon a

physiological and ecological basis rather than

upon the usual phylogenetic one. It promises

to afford a simple and rapid means of gauging

the general climatic conditions of the Creta-
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ceous and Tertiary, and checking the accuracy

of conclusions derived from other lines of

evidence. I. W. Bailey,

E. W. SiNNOTT
BussET Institution,

BREVARD UNIVEESITT

THE BROWN GRAPE APHID

This aphid is commonly known as Macro-

siphum viticola Thomas. Unable to find any

record of its complete life cycle the writers

have made some observations on the form at

Vienna, Va. These seem worthy of note at

the present time, in view of the economic im-

portance of the species.

The eg'gs are polished black and are laid

during November or late October. They are

placed in the axils of the leaves of Viburnum
prunifolium Linn. In the spring they hatch

before the leaves open and the young feed on

the bursting flower buds. The stem mother

appears unlike a Macrosiphunij having short

cornicles. Late in April, or in early May, the

second generation matures and this nearly all

becomes alate.

Such alate forms are unable to subsist on the

Viiurnum, but migrate to the grape and pro-

duce the third generation on that plant. Here

the species lives throughout the summer, pro-

ducing apterous and alate forms. We have

also some intermediates similar to those re-

cently described by us in Aphis pomi DeGeer.

These intermediates were taken in May and

June.

The fall migrants are unlike the spring mi-

grants in sensory characters, the sensoria on

the antennae averaging about as follows: Seg-

ment IIL, 30; IV., 25; V., 15. These fall

migrants may be found depositing their young

upon the Viburnum leaves during the middle

of October.

The ovipara is apterous and, after being

fertilized by the alate male, deserts the leaves

and migrates to the twigs in order to deposit

her winter eggs.

A. G. Baker,

W. F. Turner
Laboeatoey Deciduous Feuit Insect

Investigations, Bukeau of Entomology,
Vienna, Va.

THE relation of MITOCHONDRLi TO GRANULES OF

THE VITAL AZO DYES^

The more ardent hopes which relate to the

subject of vital staining are perhaps connected

with the successful staining of living, pre-

formed components of the cell. Instances of

such a phenomenon are often enough alleged

without sufficient substantiation. Goldmann,^

whose papers did so much to attract general

interest to this subject, believed that the dyes,

isamine blue and trypan blue, must be looked

upon as combining with some preformed, but

hitherto unidentified, elements of the living

cell, and this is substantially the attitude of

Kiyono,^ who has added the latest considerable

contribution to this subject. Tschaschin* of

Maximow's laboratory has given this hypoth-

esis its most concrete formulation by claiming

that we are dealing with an elective, truly vital

staining of the mitochondria of connective

tissue cells. On the other hand, Evans and

Schulemann^ came to the conclusion that the

process of staining with these dyes is more

intelligible as an ultra-microscopic phago-

cytosis, and interpreted the dye granules as

storage phenomena, in no way related to the

living elements of the cell. In view of this

discrepancy in the points of view of different

workers, a cytological study of some of the cells

which react to azo dyes has been suggested by

Dr. Evans and carried out under his direction.

The study has been limited to cells of sub-

cutaneous tissue in adult mice. As has been

1 From the anatomical laboratory of the Johns

Hopkins Medical School, Baltimore.

2 Goldmann, E. E., '
' Die iiussere und innere

Sekretion des gesnndeu imd kranken Organismus

im Liohte der 'vitalen Farbung, ' " Tubingen,

1909. "Neue Vntersuchungen usw.," Tubingen,

1912.

3 Kiyono, '
' Die vitale Karminspeicherung, '

'

Fischer, 1914.

4 Tschaschin, S., Folia Ewmatologica, Bd. XIV.,

S. 295, 1912; Bd. XVI., S. 247, 1913, Bd. XVIL,

S. 317, 1913.

5 Evans and Sohulemann, Jahresb. d. Sch. Ges.

f. Vat. Kul., 1913 ; Science, Vol. XXXIV., p. 443,

1914; Vewt. med. Wochenschr., No. XIII., 1914.
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described by Tsebascliiii, Evans and Sebule-

mann, and others, the two common types of

connective tissue cells are readily distinguished

by their reaction to the vital stain, the clasma-

tocytes storing large masses, the fibroblasts

much more minute granules of the dye. It can

not be denied that the delicate punctate and

rod-like deposits of isamine blue, as seen in

fibroblasts, often make an astonishingly close

approach to mitochondria in appearance. But

are they mitochondria? This question could

only be answered by applying to the cells in

question the criteria for the recognition of

mitochondria, which are well known to cyto-

logical technique. We have confined ourselves

to three methods, which have been pursued

until they yielded constant and reliable results.

These are the iron hematoxylin method, the

aniline acid-fuchsin methyl-green method

(Bensley), and supra-vital staining with janus

green (Michaelis, Laguesse, Bensley, Cowdry).

On studying in this way the fibroblasts of the

mouse, mitochondria can easily be demon-

strated. They disagree in several respects with

the alleged isamine blue mitochondria. The

true mitochondria are always scantier in num-

ber than the deposits of isamine blue which

occur in fibroblasts of chronicly stained ani-

mals, and they are more definitely threadlike

than the isamine blue structures. Further, it

is quite possible to see the unstained mito-

chondria lying between the isamine blue

granules in living cells, examined immedi-

ately after removal from the body, and finally,

by staining with janus green, one can see these

previously unstained structures now add them-

selves to the number of stained cytoplasmic

elements, where their peculiarities as regards

color, shape, size and arrangement are still

retained. These conclusions obtain even more

emphatically with trypan blue and presumably

with all of the benzidene dyes.

In the vital staining with azo dyes, it is not

true, consequently, as Tschaschin maintains,

that we have a vital staining of the mitochond-

rial apparatus in some cells, in addition to the

gross reception of the dye by the macrophages.

Indeed, Tschaschin believes that in the macro-

phages themselves the mitochondria are stained

vitally, but that here they are exclusively

granular, spherical forms, and suifer all stages

of transformation into the large " secretory "

granules. The methods detailed for the study

of fibroblasts yield essentially similar results

when applied to the macrophages. These, in

contradistinction to the claim of Tschaschin,

have true mitochondria, some of them filiform,

among the azo dye granules.

This discussion has wider implications, for

Tschaschin's ideas have been accepted by

Kiyono even though he recognizes some anom-

alous aspects of such a conclusion. Kiyono

seems willing to believe that the macrophages

may react to these dyes in a phagocytic or phys-

ical way but that this can not be the explana-

tion for all the granules produced by these

dyes, since the reception and storage of foreign

substances by some of the other cells which are

vitally stained is a phenomenon unknown by

other methods. This argument seems beside

the point. We can only state that in no case

known to us have the granules produced by

vital azo dyes been found to be identical with

the mitochondria of the vitally stained cells.

Katherine J. Scott

TSE AMEBICAN PHILOSOPHICAL SOCIETY

The annual general meeting of the American

Philosophical Society was held in the rooms of the

society in Philadelphia on April 22, 23 and 24.

The meeting was opened on Thursday afternoon by

President W. W. Keen, who, with Vice-presidents

A. A. Michelson, W. B. Scott and Professor C. L.

Doolittle, presided over the various sessions.

On Friday evening a reception was held in the

hall of the Historical Society of Philadelphia, at

which William Morris Davis, Se.D., Ph.D., pro-

fessor emeritus of geology. Harvard University,

gave an illustrated lecture '
' On New Evidence for

Darwin's Theory of Coral Eeefs." The lecture

described the chief results of a Shaler Memorial

Voyage across the Pacific in 1914, with studies of

the Fiji group, New Caledonia, the Loyalty Is-

lands, the New Hebrides, the Great Barrier Eeef

of Australia and the Society Islands.

On Saturday afternoon a symposium was held on

the Figure, Dimensions and Constitution of the

Interior of the Earth. The subject was discussed
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from the astronomical standpoint by Frank ScUes-

inger, Ph.D., director of Allegheny Observatory,

Pittsburgh; from the geological standpoint by T.

C. Chamberlin, Ph.D., LL.D., head of department

of geology. University of Chicago; from the seis-

mological standpoint by Harry Fielding Eeid,

Ph.D., professor of dynamical geology and geog-

raphy, Johns Hopkins University, Baltimore; from

the geophysical standpoint by John F. Hayford,

director of college of engineering. Northwestern

University, Evanston, 111.

Fifteen new members were elected, the names of

whom have been given in Science, Vol. XLI., page

640. The usual practise of electing foreign mem-

bers was omitted this year.

The portrait of Dr. Edgar F. Smith, provost of

the university and former president of the society,

was presented by a donor whose name was with-

held. The address of presentation was made by

Vice-provost J. H. Penniman.

The meeting closed with a dinner at the Bellevue-

Stratford, attended by about one hundred members

a-nd guests. The toasts were responded to as fol-

lows:
'

' The Memory of Franklin, '
' by Hon. Simeon E.

Baldwin.

"Our Universities," by Professor Harry Field-

ing Eeid.

"Our Sister Societies," by Professor Ernest W.

Brown.

"The American Philosophical Society," by

Professor Marion D. Learned.

The following papers were presented during the

various sessions of the society:

Devices for Facilitating the Analysis of Observa-

tions—More Particularly those of the Tides:

Ernest W. Brown.

On Linear Integral Equations in General Analysis:

Eliakim H. Moore.

The paper opens with a -brief account of the au-

thor's general theory of linear integral equations,

a theory embracing by specialization the regular

cases of various classical instances, and in closing

it indicates a new general theory intended to em-

brace the most important irregular eases of the

classical instances.

A Direct Solution of Fredholm's Equation with

Analytic Kernel: Peeston A. Lambert.

The Existence of a Sul-electron? Robert A. Milli-

KAN.

The WorTc in Atmospheric Electricity aboard the

"Carnegie" : L. A. Bauer and W. F. G.

SWANN.

Local Disturbances in a Magnetic Field: Francis
E. NiPHEE.

Explorations over the Surface of Telephonic Dia-

phragms Virbrating under Simple Impressed

Sounds: A. E. Kennellt and H. O. Taylor.

The Sail and Corbino Effects: Edwin Plimpton
Adams.

The Hall effect is the production of a trans-

verse difference of potential in a conducting sheet

when an electric current flows through it and it is

placed in a magnetic field perpendicular to its

plane. The Corbino effect is the production of a

circular current in a conducting disk when a radial

current flows through it and it is placed in a mag-

netic field perpendicular to its plane. This paper

describes experiments that have been made to

study the latter effect and to show its essential re-

lation to the Hall effect. The symmetry of the ex-

periment arranged for measuring the Corbino ef-

fect, as well as the fact that the measurement of

the Hall effect requires very thin sheets, gives to

the Corbino effect an important position among

the galvanomagnetic effects.

Spontaneous Generation of Seat in Recently

Hardened Steel: Charles Francis Brush.

The writer shows that the specimens of carbon

tool steel and tungsten "high speed" steel ex-

amined by him spontaneously generated a very

considerable amount of heat at room temperature

after being water-hardened at cherry-red or white

heat; that the development of heat at steadily di-

minishing rate was observable more than a month,

and was accompanied by shrinkage in volume of

the steel. Progress of heat generation and of

shrinking is shown in curves. But that shrinking

is only incident to, and is not the prime cause of

the generation of heat is evidenced by the fact

that the internal work represented by the heat gen-

erated is hundreds of times greater than necessary

to produce the observed change in volume.

The writer further shows that in the process of

hardening, the steels increased at least a half per

cent, in volume, evidenced by specific gravity tests

of half-inch bars and linear measurements of long

thin rods; that when afterward tempered to light-

blue color much shrinkage took place at once, fol-

lowed by more shrinkage when tempered to light-

blue color, and another large shrinkage when an-

nealed.

The writer regards the hardened steel as being

in a condition of very great molecular strain some-

what unstable at first. Spontaneous relief of a

small portion of the strain causes the generation of

heat observed until stability at room temperature
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is reached. Any considerable rise of temperature,

as in tempering, permits further spontaneous re-

lief of strain, or molecular rearrangement, doubtless

accompanied by more generation of heat, and so

on until annealing temperature is reached. It is

obvious that the process of tempering or annealing

steel is an exothermic one, and conversely that

hardening is an endothermic process.

Diagrams of the apparatus employed are shown

and described, and analyses of the steels given.

Buling and Performance of a Ten-inch Diffraction

Grating: A. A. Michelson.

One-Dimensional Gases and the Reflection of Mole-

cules from Solid Walls: Eobeet Williams Wood.

Heredity in Protozoa: M. H. Jacobs.

In the higher animals, characters are not for the

most part directly transmitted from one genera-

tion to the next, but develop anew in each genera-

tion from the germ-plasm. In the protozoa, on the

other hand, there is a mixture of direct transmis-

sion and new development that has interesting

consequences in the case of the inheritance of

newly acquired characters. In this connection a

race of Faramecinm with three contractile vacuoles

instead of the usual number of two is discussed,

and the means described by which the unusual

number is kept from disappearing. The factors

concerned seem to be: (a) direct transmission of

the extra vacuole, (6) a tendency to adhere to an-

cestral racial traits, and (c) a new tendency of

the protoplasm to produce extra vacuoles.

The Constitution of the Hereditary Material: T.

H. Morgan.

The Problem of Adaptation as Illustrated hy the

Fur Seals of the Pribilof Islands: Geoege H.

Parker.

The Alaskan fur-seal is a pelagic animal that

breeds in summer on the Pribilof Islands, Behring

Sea. About equal numbers of males and females

are born. At the breeding age one male, the bull,

becomes associated with a number of females, the

cows, thus constituting a harem. A harem may
contain as many as 120 cows and probably aver-

ages about 30. As a result of this disproportionate

relationship as compared with the proportion of

the sexes at birth, there are to be found at most

breeding-grounds many so-called idle bulls. These

are a measure of the inefficiency of organic adap-

tation. Contrary to the opinion held by many

biologists, adaptation is not always a relation of

great exactitude, but is often, to use the words of

Bateson, a poor fit.

An Interpretation of Sterility in Hybrids: Edward
M. East.

Heterosis and the Effects of Inbreeding : George

H. Shull.

Physiological processes are stimulated and rate

of growth and total amount of growth increased

through the union of gametes having unlike con-

stitution. This physiological effect of the differ-

ences in uniting gametes is heterosis. Inbreeding

lessens heterosis by gradually lessening the difEer-

ences between the uniting gametes. The applica-

tion of this principle to some of the problems of

practical breeding was briefly discussed.

The Significance of Sterility in (Enothera: Bead-

let M. Davis.

Studies on the seed, ovule and pollen sterUity in

(Enothera show that there are species wdth a high

degree of fertility and species in which fertility is

low, also that hybrids may exhibit a wide range in

comparative fertility. These conditions suggest

the possibility that hybrids may at times continue

indefinitely as impure or heterozygous species

through a failure to produce homozygous zygotes

or through the mortality of zygotes having homozy-

gous constitutions. (Enothera Lamarclciana is a

form with low seed fertility and a high degree of

pollen and ovule sterility, and may be representa-

tive of an impure species, hybrid in character,

which for the most part breeds true, but occasion-

ally and repeatedly produces other types, the so-

called mutants. In genetical work with CEnotheras

a method of germinating seeds must be employed

which will give trustworthy proof that a culture

has produced all of the seedlings possible from a

sowing of seed-like structures.

Morphology and Development of Agaricus rod-

mani: George F. Atkinson.

Agaricus rodmani, which is closely related to the

cultivated mushroom, Agaricus campestris, has a

thick, double annulus, which is divided into an

upper and lower limb by a broad, marginal groove

nearly reaching the stem. This peculiar annulus,

especially the lower limb, has suggested a resem-

blance to the volva of the Amanitas. While it

arises from the surface of the pileus margin, and

is composed to some extent of a portion of the

blematogen, it is not strictly comparable to the

volva, since the blematogen in the species of

Amanita thus far studied is clearly separated

from the pileus by a distinct cleavage layer, while

in Agaricus it remains "concrete" with the

pileus.
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The pileus and stem fundaments are differen-

tiated by the appearance of an internal, narrow

zone of young, slender hyphs, rich in protoplasm,

the primordium of the hymenophore and pileua

margin. These hyphse are directed obliquely

downward.

The rapid increase in the elements of this

Ijrimordium produces a tension on the ground

tissue below it, which now lags behind in growth,

so that it is torn apart, forming an annular cavity

in the angle between the stem and pileus.

The pileus margin and the hymenophore pri-

mordium increase in a centrifugal direction. The

palisade stage of the hymenophore begins next the

stem. In certain individuals it also extends partly

down on the stem. The hymenophore primordium

consists of a zone of parallel, slender hyphse, the

ends of which are not crowded, thus presenting a

more or less frazzled appearance on its lower sur-

face. The transition to the palisade stage oeeurs

by the increase in number of these hyphse and the

broadening of their free ends.

The lamellEe originate as radial, downward-grow-

ing salients of the palisade zone, beginning next

the stem, in some individuals also arising on the

upper part of the stem. Since the growth and in-

crease of these parts of the hymenophore, as well

as that of the pileus margin, is centrifugal, all

stages of the young hymenophore are therefore

found in a single individual during an intermedi-

ate stage of its development; the zone of gill sa-

lients next the stem, followed by the palisade zone,

and outside of this the primordial zone.

The Large-fruited American OaTcs: William Tre-

LEASE.

Belationships of the White Oaks of Eastern North

America: M. V. Cobb.

The Present Need in Systematic Botany: L. H.

Bailet.

A Convenient Porm of Beceiver for Fractional Dis-

tillations under Diminished Pressure: Mabston

T. BOGERT.

A simple form of apparatus was exhibited and

described which permits the collecting and measur-

ing of fractions of any size and number.

The Cymene Carboxylio Acids: J. E. Tuttle and

Makston T. Bogert.

The authors have prepared the two isomeric p-

cymene oarboxylic acids, p-cymene 2-carboxylic

acid and p-cymene 3-carboxylic acid, from the cor-

responding bromo compounds, by the well-known

Barbier-Grignard reaction (metallic magnesium
and anhydrous ether, followed by carbon dioxide).

Small amounts of the 2-acid have been obtained

heretofore by other investigators, and a few salts

have been recorded; but we believe that this is the

first time that the acid has been obtained in suffi-

cient amount to be extensively studied. The au-

thors have prepared, in addition to the free acid,

various salts, esters and other derivatives.

The isomeric 3 -acid appears to be entirely new.

Its properties and those of certain of its deriva-

tives are described by the authors.

These acids are members of the benzoic acid

series, and this paper is therefore a contribution to

our knowledge of a very important group of or-

ganic acids.

Syringio Acid and its Derivatives: E. Plaut and

Makston T. Bogeet.

In the bark and leaves of the lUae (Syringa

vulgaris), and in the bark of the privet (Ligus-

trum vulgare), there occurs a substance which has

been called '
' syringin, " " lilacin " or " ligustrin. '

'

When this substance is oxidized with potassium

permanganate, it yields glucosyringio acid, and

this latter is easily saponified to dextrose and

syringio acid.

The authors obtained their syringic acid by the

method of Bogert and Isham (treating trimethyl

gallic acid with fuming sulphuric acid), and have

prepared therefrom and studied a number of new

derivatives; among them beiag bromo, nitro,

amino and hydroxy syringic acids, esters, acetyl

derivatives, and ortho condensation products.

The Relation of Ductless Glands to Dentition and

Ossification: William J. Gies.

Gastro-Intestinal Studies: Philip B. Hawk.

On the Bate of Evaporation of Ether from Oils

and its Application in Oil-ether Colonic An-

esthesia: Charles Baskeeville.

The rate of evaporation of oil-ether mixtures

containing 25, 50 and 75 per cent, of the latter

was determined at body temperature. The oils

used were olive, peanut, corn, cottonseed, soya

bean,- cod liver and lanolin.

The speed at which the ether evaporated from

the 75 per cent, mixture was found clinically to be

the best for introducing and maintaining anesthesia

in the human subject by insertion in the colon.

The technique is indicated for operations about

the head, throat, mouth and the buccal cavity.

Dr. Gwathmey, the senior colaborator has rec-

ords of over a thousand cases with different opera-

tors without a single case of post-anesthesia pneu-

monia and with nausea reduced to the minimum .
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Oral Endamehiosis : Allen J. Smith.

Certain Factors Conditioning Nervous Besponses:

Stewart Paton.

The Bights and Obligations as to Neutralised

Territory: Chaklemagne Towee.

Physiographic Features as a Factor in the Euro-

pean War: Douglas W. Johnson.

The paper describes the salient features of geo-

logical structure west of the Khiae and explains

the influence of this structure upon surface topog-

raphy. Special attention is given to the Ehme
graben and the strong contrast between the steep

eastern and gentle western slope of the Vosges;

the maturely dissected peneplane of western Ger-

many and the Ardennes, trenched by the incised

meandering valleys of the Ehine, Moselle and

Meuse; the concentric cuestas northeast and east

of Pa.ris with their steep escarpments facing toward

the Germans; and the comparatively level plains of

central and northwestern Belgium. In the eastern

field the East Prussian lake district, the plain of

Poland, the Podolian ouesta and the Carpathian

Mountains are briefly described.

It is shown that in both theaters of war land-

forms have exercised an important influence both

upon the general plans of campaign and the de-

tailed movements of armies. Topography limited

the German invasion of France to four principal

routes, which are described and illustrated by lan-

tern views. The violation of Belgian neutrality

had a very distinct topographic basis. Eussia's

plan of campaign has been dictated in part by

topographic considerations, and the principal

battles in the east have been fought with reference

to natural lines of defense which are illustrated

by diagrams. Suggestions are made as to the

efEect of landforms upon probable future move-

ments of the armies.

Tammus and Osiris: Geokge A. Bakton.

The Pronouns and Verbs in Sumerian: J. Dyneley

Peince.

Opium in the Bible: Paul Haupt.

In ten passages of the Old Testament Hebrew

r^sh, head, denotes a bitter and poisonous plant.

It is used also of the poison of serpents. Accord-

ing to Pliny the venom of snakes was nothing but

bile. The ancients used the same word for gall,

bitterness, poison, medicine. We use "to drug"

for "to narcotize," although "drug" originally

means simply a dry (German trocJcen, Dutch

droog) herb. Bosh is mentioned in the Bible in

connection with la'anah, wormwood or absinthe.

It was a plant which grew in the furrows of the

fields (Hosea, x., 4). The Authorized Version

renders '
' hemlock, '

' but rosh, head, denotes poppy-

head, and me-rosh is opium. Also the gaU (t. e.,

bitter fluid) with wine (not vinegar) in the ac-

count of Christ's crucifixion (Matthew, xxvii.,

34) and the myrrh in Mark xv., 23 denote opium.

The Talmud states that a cup of wine with lebondh

was given to criminals before their execution.

Lebonah means "incense," as a rule, but in this

case it is used for opium. In the fifth chapter of

the Alexandrian festal legend for the feast of

Purim, known as the Third Book of the Maccabees,

we read that wine with incense was given to the

elephants before they were let loose upon the Jews.

This "incense" may have been a preparation of

Indian hemp. Assassin means intoxicated with

hashish {Cannabis Indica).

Divisions of the Pleistocene of Europe and the

Periods of the Entrance of Human Baces:

Henby Faiefield Osbobn.

The Occurrence of Algce in Carbonaceous Deposits:

Chaeles a. Davis.

On account of their generally small size and frag-

ile structure. Algae have not usually been recog-

nized as important contributors to caxbonaceous

rocks, and some recent students of the microscopic

structure of coals have denied the probability of

their existence as fossils in carbonaceous rocks.

Under certain conditions of deposition and preser-

vation, as yet unknown, Algae may constitute a

large percentage of the recognizable plant remains

which have accumulated to form beds of carbona-

ceous shales of great extent and thickness. Some
micro -photographs of Algae from the oil-yielding

shales of Green Eiver age was shown.

Additions to the Fauna of the Lower Pliocene

SnaJce Creeh Beds, Nebrasha: W. J. Sinclaie.

The Snake Creek beds explored by the Prince-

ton Expedition of 1914 are found in the north-

west corner of Nebraska in Sioux Co., and consist

of unconsolidated gravels and sands in which

water-worn bones of a large number of fossil ani-

mals of Lower Pliocene age are found. Most of

these remains are fragmentary and there is almost

no association of parts. We were fortunate in

securing rather better material than has hitherto

been collected from this formation, and have a

number of new forms now described for the first

time. Most of the remains are of horses, of which

there were at least a dozen different species on the

Lower Pliocene plains of Nebraska, most of them

three-toed. There were also several different kinds
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of camels, some of them quite large, at least three

rhinoceroses, many carnivorous animals, some of

large size, at least two mastodons, a peccary, the

last of the oreodons or "ruminating hogs" as

Professor Joseph Leidy called them, an antelope of

entirely new type, quite different from anything

hitherto reported from North America, with scimi-

tar-shaped horns sloping backward and curving

inward, circular at the base but flattening out

toward the tips. There is still another antelope,

Dromomeryx, but no trace of the pronghorn. In

collections made by the American Museum from

the Snake Creek beds the first of the bisons ap-

pears, so the Snake Creek fauna gives us some

idea of the kinds of animals on the buffalo range

when the buffalo first came, and shows what great

faunal changes have taken place even during the

lifetime of this genus.

The Bdle of the Glacial Anticyclone in the Air Cir-

culation of the Glohe (illustrated by lantern

slides) : William H. Hobbs.

The paper presents in outline a theory of nour-

ishment of the great continental glaciers of the

polar regions, and shows in what ways this theory,

first promulgated by the author in 1910, has been

confirmed and extended by the work of the nu-

merous exploring expeditions carried out since

that date. It is particularly because the expedi-

tions across Greenland of 1912 (deQuervain) and

of 1913 (Koch and Wegener), and those of Scott

and Amundsen into the heart of the Antarctic con-

tinent, have for the first time penetrated the cen-

tral areas of continental glaciers that the newer

studies are illuminating. The penetration of higher

levels of the atmosphere upon the borders of the

inland ice through the aid of pilot balloons, has

supplied further evidence of great value along a

wholly new direction. Most recent of all, the stud-

ies of Sir Douglas Mawson within a new section of

the Antarctic continental glacier has brought val-

uable confirmatory observations.

Note on the Sun's Temperature: Heney Norris

EUSSELL.

The effective temperature of the sun may be

computed from Abbot's data for the radiation of

each separate wave-length, using Planck's for-

mula. The resulting temperature at the center of

the disk is about 6600° when determined from the

visible radiation, but 600° lower according to the

radiation in the infra-red. The effective tempera-

ture at the edge of the sun is more than 1000°

lower, which accords with the theory that at the

center of the disk we can see down deeper, into

hotter layers.

Some Besults from the Observation of Eclipsing

Variables: Raymond S. Dugan.
Slides showing observed light-curves of three

giant eclipsing variables: BT Persei, Z Draeonis

and EV Ophiuchi; and diagrams of the binary sys-

tems whose revolution is supposed to give rise to

the observed light variations. The importance of

repeatedly observing the entire period shown in the

discovery of shallow secondary minima, the oblate-

ness of the stars, inter-radiation and periastron

effects and darkening toward the limb. Evidence

of the greater brilliance of the advancing side of

the bright star. The variation of the periods of

these three stars. Early Harvard photographs and

recent photometric observations extend the obser-

vations of Z Draconis over nearly 7000 periods and

of RT Persei over nearly 11,000 periods. Com-
parison of the visual and photographic light curves.

The Variable Stars TV, TW and TX Cassiopeia:

R. J. MCDIARMI0.

A brief discussion of the light curves of the

variable stars TV, TW, TX Cassiopeiae and T
Leonis Minoris was given, pointing out interesting

features in connection with each system.

In the system TV Cass, we have two stars of

nearly the same size but of different surface

brightness, the ratio being 5.5 as to 1.0. In this

system other points of interest are brought out,

such as the reflection and ellipticity effects. The

system TW Cass, represents two stars of almost

equal brightness and of nearly the same size, mov-

ing in an eccentric orbit. In the third system TX
Cass, the two stars are very unequal in size, with a

ratio of surface brightness of 1.0 to 1.5. The

stars are ellipsoidal in shape, giving rise to an

ellipticity effect shown by the light curve. The

system is of special interest, as there seems to be

little doubt of its being similar to the sun, bright

at the center, decreasing in brightness toward the

limb. T Leonis Minoris is an eclipsing variable.

The ratio of the surface of the two stars in the

eclipsing system T. Leonis Minoris is 1 as to 25.

Badial Velocities in the Orion Nebula: Edwin B.

Frost.

The investigations of the nebula in Orion by

Messrs. Bourget, Fabry and Buisson, of Marseilles,

published in the Astrophysical Journal for Oc-

tober, 1914, show that the photographic inter-

ferometer method can be successfully applied to

the study of the radial velocities of ths nebula,
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both as a whole and in its separate parts. Their

conclusions that there are very appreciable mo-

tions in closely adjacent portions of the nebula

have been confirmed by observations made in the

last few weeks with the Bruce spectrograph. Dif-

ferences of over 10 km. per second in the velocity

in the line of sight have been found, and the gen-

eral effect of rotation of the nebula inferred by

the French observers is confirmed by the spectro-

graph.

The Euler-Laplace Theorem on the Bounding Up
of the Orbits of the Heavenly Bodies under the

Secular Action of a Resisting Medium: T. J. J.

See.

Horace Clark Eichards

TBB AMEMICAN PSTSICAL SOCIETY

A REGULAR meeting of the American Physical

Society was held at the National Bureau of Stand-

ards, Washington, on Friday and Saturday, April

23 and 24, 1915.

y, 2 P.M.

Hon. "William 0. Eedfield, Secretary of Com-

merce, opened the meeting with a cordial ad-

dress of welcome in which he gave strong expres-

sion to his interest in the progress of science, and

his appreciation of the vital interdependence of

physics and the commercial interests of the coun-

try.

Papers were presented as follows:

"On the Distributed Capacity of Single Layer

Solenoids," by J. C. Hubbard. (By title.)

"The Skin Effect in Bimetallic Wires," by

John M. Miller.

"Magnetization by Rotation," by S. J. Bar-

nett.

"Intercomparisons of the Standard Instru-

ments at Magnetic Observatories 1905-1914," by

L. A. Bauer.

"Simultaneous Eeadings in Electrical Meas-

urements, with Demonstration of a New Type of

Switch for Facilitating Them," by Walter P.

White.

"The General Design of Critically Damped
Galvanometers," by Frank Wenner. (By title.)

"Apparatus for the Simultaneous Measure-

ment of Length, Electrical Eesistanee, and Mag-

netic Permeability as Functions of the Tempera-

ture," by Arthur W. Gray. (By title.)

'
' The Dielectric Constant of a Heterogenous Di-

electric," by H. L. Curtis and M. James.

"The Separately Excited Electrodynamometer

as a Sensitive Galvanometer," by Ernest Weibel.

"The Crushing of a Hollow Conductor by
Lightning," by W. J. Humphreys. (By title.)

"Aneroid Barometers," by M. D. Hersey.

"A Method of Measuring Heat Conductivities,"

by E. W. King.

"Viscosity of Ethyl Ether near the Critical

Temperature," by A. L. Clark.

"An Equation of State for Normal Substances,

Tested in the Vapor Dome," by Harvey N. Davis.

"The Correction of Echoes in the Auditorium

at the University of Illinois," by F. E. Watson.

(By title.)

"The Transpiration of Plants in Eelation to

Temperature and Solar Eadiation," by Lyman J.

Briggs and H. L. Shantz.

"A Mercurial Barometer in which the Well

Setting is Eliminated," by Lyman J. Briggs.

Saturday, 9:30 A.M.

"The Eeflecting Power of Metals for the Ultra-

violet Eegion of the Spectrum," by Edward O.

Hulburt.

"The Visibility of Eadiation in the Eed End of

the Visible Spectrum," by Edward P. Hyde and

W. E. Forsythe.

"The Effective Wave-Length of Transmission

of Eed Pyrometer Glasses and other Notes on

Optical Pyrometry," by Edward P. Hyde, F. E.

Cady and W. E. Forsythe.

"The Use of a Hollow Filament with Perfora-

tions in the Determination of the Black-body-Tem-

perature and True-Temperature Eelation for

Tungsten," by A. G. Worthing.

"A Further Extension of the Spectrum in the

Extreme Ultra-Violet, " by Theodore Lyman.

"The Fluorescence and Absorption Spectra of

Uranyl Nitrate," by E. L. Nichols and Ernest

Merritt.

"A Precision Artificial Eye," by Herbert E.

Ives. (By title.)

"A Flicker Photometer Attachment for a Lum-
nier-Brodhun Photometer Head," by E. F. Kings-

bury.

"Color Grading and Color Specifications by

Means of the Eotary Dispersion of Quartz," by

Iiwin G. Priest and Chauucey G. Peters. (By

title.)

"A Proposed Method for the Photometry of

Lights of Different Colors," by Irwin G. Priest.

"On X-ray Wave-lengths," by William Duane

and F. L. Hunt.

"The X-ray Speetrinn of Tungsten at Constant

Potential," by David L. Webster.
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'
' Factors Governmg the Darkening of a Photo-

graphic Plate by X-rays," by J. S. Shearer.

"The Wave-length Sensibility Curve for leo-

lated Crystals of Selenium between 200 /i^ and

450 iJ^fi, " by L. P. Sieg and F. C. Brown.

"The Variation of Equilibrium Conductivity of

Selenium with the Intensity of Illumination," by

F. C. Brown.
'

' The Effect of Variation of Temperature on

the Coefficient of Recombination of Electrons in

Selenium Crystals," by Kathryn J. Dietreieh.

Saturday, 2 P.M.

"A Null Method with Photo-electric Cells," by

F. K. Richtmyer.

"New Testa of Einstein's Photo-electric Equa-

tion," by R. A. MiUikan.

"Factors Affecting the Relation between Il-

lumination and Photo-electric Current," by Her-

bert E. Ives, Saul Bushman and E. Karrer.

"The Theory of Adsorption," by Irving Lang-

muir.

"The Law of Stokes and the Removal of Par-

ticles from Fluids," by W. W. Strong.

"Ionization Potential of an X-ray Tube," by

E. C. Brew. (Introduced by Horace C. Richards.)

"Parson's Magneton Theory of Atomic Struc-

ture," by Bavid L. Webster.

"A Conducting Paint," by M. James.

"Mechanical Strain and Thermo-electric

Power," by Walter P. White.

"Recent Results and Conclusions Regarding

Specific Heats at Moderate and High Tempera-

tures," by Walter P. White. (By title.)

"Geometrical Tripods and Stands," by Lyman

J. Briggs.

"Changes in Electrical Resistance Accompany-

ing Thermal Expansion," by Arthur W. Gray.

"The Ballistic Use of a Moving Coil Galvan-

ometer in Measuring Discharges Obeying the Ex-

ponential Becay Law, " by A. G. Worthing.
'

' The Mobilities of Ions in Air, " by E. M. Wel-

lisch.

"The Effect of a Magnetic Field on the Initial

Recombination of the Ions Produced by X-rays,"

by J. B. M. Jauncey. (By title.)

"An Accurate Method for the Measurement of

the Conductivity of Electrolytes, " by W. A. Tay-

lor and H. L. Curtis. (By title.)

The thanks of the society were extended to the

Washington members for the lunch generously pro-

vided on Saturday for all visiting physicists and

to the Bureau of Standards for numerous cour-

tesies extended.

On Friday evening a large number of the mem-
bers in attendance dined together at the Cosmos

Club. This pleasant feature was arranged for and

carried out by Dr. L. J. Briggs of the Bureau of

Plant Industry.

The attendance at all sessions was good, and

there was considerable profitable discussion of

papers. On account of the length of the program,

a number of local members courteously yielded

their time to others and presented their papers by
title only.

A. D. Cole,

Secretary

TEE ENTOMOLOGICAL SOCIETY OF
AMERICA

The ninth annual meeting of the Entomological

Society of America was held at the University of

Pennsylvania on December 31, 1914, and January

1, 1915, in affiliation with the American Associa-

tion for the Advancement of Science. The meet-

ings were all well attended, but from the shortness

of the time and the amount of business to be

transacted several papers had to be read by title.

The annual public address was delivered on

Wednesday evening, December 30, at the Academy

of Natural Sciences by Professor Stephen A.

Forbes, of the University of Illinois, on the sub-

ject: "Ecological Foundations of Applied Ento-

mology. '
' At the same meeting Dr. Henry

Skinner, of the Academy of Natural Sciences, gave

"A History of the Entomological Society of

America." The visiting entomologists were en-

tertained by the local entomologists at a smoker

after the addresses.

The following papers were presented:

"Food Habits of Some Colorado Aphids," by

C. P. Gillette.

"The Poison Glands of Automeris io Fabr.,"

by Cornelia F. Kephart.

"Geographical Distribution of Neuropteroid

Insects, together with Analysis of Our Insect

Fauna," by Nathan Banks.
'

' The Biology of Nymphula maculalis Clemens, '

'

by Paul S. Welch. Read by title.

"Modification of Tiger-beetle Colors by Tem-

perature and Moisture," by V. E. Shelford.

"Life-history, Development and Work of Un-

spotted Tentiform Leaf-miner of Apple," by L.

Haseman. Read by title.

"Pupal Characters Used in the Classification

of the Sphingidaj," by Edna Mosher. Presented

by the secretary.
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"Results of Twenty-five Tears' Collecting of

the Tachinidffi, " by J. M. Aldrich.

"Notes on Capsid Life-histories," by Morti-

mer D. Leonard.

"Notes on the Life-histories of Certain Mem-
bracidse, " by W. D. Funkhouser.

"A Photographic Eecord of the Development

of the Female Lepidosaphes ulmi Linn.," by E.

A. Cooley.

"On Proper Generic Concepts," by C. H.

Tyler Townsend.

"The Homology of the Genitalia of Benacus

griseus," by Anna Grace Newell.

"The Nemocera not a Natural Group of Dip-

tera, " by Frederick Elnab.

"Studies on the Morphology of the Head and

Mouth-parts of Diptera, " by Alvah Peterson.

Eead by title.

"Interpretation of the Codling-moth Data

from Colorado," by C. P. Gillette.

"Modification of the Color Patterns of Cicin-

dela by Temperature and Moisture," by V. B.

Shelford. Eead by title.

'
' Suggestions for Discovering Affinity and

Phylogeny, " by Nathan Banks.

"Insect Notes from Colorado," by C. P. Gil-

lette.

"The Modification of the Subcostal Vein in the

Wings of Insects, '
' by Alex. D. MacGillivray.

Eead by title.

"The Olfactory Sense of Coleoptera," by N. E.

Mclndoo.

"The Ecology of Plague," by James Zetek.

Eead by title.

"Importance of Observations Apparently Un-

important," by F. M. Webster. Eead by title.

"Life-history Studies on the Cereopid* and

Jassidse," by Herbert Osborn.

"An Insect Enemy of the Four-lined Leaf-

bug," by C. E. Crosby. Eead by title.

The greater part of the morning of the first was

devoted to the business meeting at which was re-

ported the election of Eev. Charles J. 8. Bethune,

Professor John Henry Comstock, Professor

Charles Henry Fernald and Mr. Eugene Amandus
Schwarz as honorary fellows.

The following members were elected as fellows:

Nathan Banks, J. Chester Bradley, W. E. Brit-

ton, C. T. Brues, H. T. Fernald, Glenn W. Her-

rick, J. S. Hine, O. A. Johannsen, A. L. Melander,

A. P. Morse, P. J. Parrott, Edith M. Patch, A.

L. Quaintanee, J. A. G. Eehn, W. A. Eiley, Annie

Trumbull Slosson, E. M. Walker, H. F. Wickham

and E. B. Williamson.

One of the most important features of the meet-

ing was the establishment of the Thomas Say

Foundation. A serial for the publication of works

dealing with American systematic entomology of

such size as to preclude of their publication in the

ordinary channels. The publication was placed in

the charge of a temporary committee consisting of

J. M. Aldrich, Nathan Banks, Morgan Hebard,

E. P. Van Duzee and Alex. D. MacGillivray.

The following officers were elected for 1915:

President—Professor Lyman V. Kellogg, Leland

Stanford Junior University.

First Vice-president—Professor James S. Hine,

Ohio State University.

Second Vice-president—Mr. J. M. Aldrich, U. S.

Bureau of Entomology.
Secretary-treasurer—Alex. D. MacGillivray, Uni-

versity of Illinois.

Additional Members of the Executive Com-
mittee—Mr. C. T. Brues, Bussey Institution; Pro-

fessor William A. Eiley, Cornell University; Pro-

fessor T. D. A. Cockerell, University of Colorado;

Mr. J. A. G. Eehn, Philadelphia Academy of Nat-

ural Sciences, and Professor A. L. Melander,

Washington Agricultural College.

Member of Committee on Nomenclature—Nathan
Banks, U. S. Bureau of Entomology.

The society decided to hold a summer meeting

in August at San Francisco in affiliation with the

American Association and the annual meeting in

December at Columbus.

Alex. D. MacGillivray,

Secretary

INDIANA ACADEMY OF SCIENCE
The Indiana Academy of Science held its

thirtieth annual meeting in Indianapolis, Decem-

ber 4-5. The attendance was the largest and the

interest the greatest in many years. Over 100 new

members were added to the roll this year. The

following papers were presented:

"Science in Its Eolation to Conservation of

Human Life," address by the retiring president,

Mr. Severance Burrage.
Symposium: Some Scientific and Practical Aspects

of the Problem of Feeble-mindedness.

"The Feeble-minded Family," by Amos W.
Butler.

"The Problem of Feeble-mindedness," by Dr.

G. S. Bliss.
'

' The Feeble-minded and Delinquent Boy, '
' by

Dr. F. E. Paschal.
"The Feeble-minded and Delinquent Girl," by

Dr. E. E. Jones.
"Feeble-mindedness in the Public School," by

Miss Katrina Myers.
'

' The Alcohol Problem in the Light of Coni-

osis, " by Eobert Hessler.
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'
' Cold Storage, Practical Conservation, " by H.

E. Barnard.
'

' Changing Conditions among the Cumberland
Plateau Mountain People" (lantern), by Bernard
H. Schockel.

"The Conservation of Energy," by Arthur L.

Foley.
'

' Agriculture in Southern Indiana, " by C. G.
Phillips.

'
' The Chief Reason for the Migration of Our

Birds, " by D. W. Dennis.
'

' An Aeration Apparatus for Culture Solutions, '

'

with charts, by Paul Weatherwax.
"Antagonism of B. fluorescens and B. typhosus

in Culture, " by P. A. Tetrault.

"Notes on the Distribution of the Forest Trees

of Indiana," by Stanlev Coulter.

"A New Enemy of the Black Locust," by
Glenn Culbertson.

'
' The Parasitic Fungi Attacking Forest Trees in

Indiana," by Geo. N. Hoffer.

"A New Disease of Viola ououUata" (lantern),

by H. W. Anderson.
'

' Oatsmut in Indiana, " bv F. J. Pipal.

"Weed Seeds in Soil," by F. J. Pipal.

"Additions to Indiana Flora," by Clias. C.

Deam.
"Some Peculiarities in Spirogyra dubia," by

Paul Weatherwax.
"Stomata of Trillium nivale,'' by F. M. An-

drews.
'

' Final Report on Cross Pollination of Corn, '

'

by M. L. Fisher.
'

' The Primrose-leaved Violet in White County '

'

(charts and specimens), by Louis F. Heimlich.
'

' Continuous Rust Pronagation without Sexual
Reproduction, " by C. A. Ludwig.

'
' Correlation of Certain Long-cycled and Short-

cycled Rusts, " by H. C. Travelbee.
'

' Some Species of Nummularia Common in

Indiana," by C. E. O'Neal.
"The Genus Bosellinia in Indiana," by Glenn B.

Ramsey.
"Cultivating and Breeding Medicinal Plants"

(lantern), by Fred A. Miller.
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BEFOEE AND AFTER LISTEM^

LECTURE I, "before LISTER

"

On July 1, 1861, I entered the service of

the State of Massachusetts as assistant sur-

geon of the Fifth Massachusetts, and on

July 4 was sworn into the service of the

United States in the shadow of yonder

eapitol. On August 1 I was honorably dis-

charged and resumed my medical studies

at the Jefferson Medical College. Strange

as it now seems, when assistant surgeon I

was not yet a graduate in medicine. As an

evidence of the loose way in which medical

and military matters were then conducted,

I was actually appointed without any exam-

ination whatever.

After graduating in March, 1862, 1 again

entered the service in May, after an exam-

ination, and was ordered to the Eckington

Hospital in the then outskirts of Washing-

ton. Shortly afterwards I was ordered to

fit up two churches as hospitals and to have

them ready in five days. It was 5 p.m. on

a Saturday afternoon.

People sometimes imagine that a practising

physician can be transformed into an army sur-

geon merely by putting a uniform on him. I was

not lacking in ordinary intelligence and was will-

ing to work, but I was utterly without training.

To get those two churches ready as hospitals I had

to have beds, mattresses, sheets, pillow-cases,

chairs, tables, kitchen utensils, knives, forks,

spoons, peppers and salts, all sorts of crockery

and other necessities for a dining-room, all the

drugs, appliances and instruments needed for two

hundred sick and wounded men; I needed orderlies,

cooks and the endless odds and ends of things

which go to make up a well-organized hospital. I

did not know how to get a single one of these

requisites. As to drugs, I did not know whether

1 Two lectures before the U. S. Army Medical

School, Washington, D. C, April 27 and 28, 1915.
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to order six ounces or a gallon of laudanum, an

ounce or two or a pound or two of opium, and I was
in utter darkness as to the mode of getting any of

the other things from a teaspoon to a cook. How-
ever, I inquired and as soon as I learned how, I

set myself to work. For two nights I slept only

about three hours each, and I had the satisfaction

of reporting to Dr. Letterman at the end of three

days, instead of five, that I was ready. On the

fourth day I had one hundred wounded men in

each hospital.2

I congratulate you in this more enlight-

ened age and as students in this fine school

where you are trained and drilled in mat-

ters which we had to cope with in our

stumbling way, by dint of desperately hard

work, without guidance, often learning only

by our bitter mistakes.

"We, the few surgeons still surviving those

momentous four years, may well say to you
Morituri salutamus.

1 have been so very fortunate as to live

during the whole period of the greatest

revolution surgery has ever passed through.

How strange seem these words of Erichsen,

the then foremost London surgeon and
Lister's early chief at University College

Hospital uttered in 1874, just as surgery

was on the eve of its very greatest triumph.
Surgery in its mechanical and manipulative

processes, in its art in fact, is approaching, if it

has not already attained to, something like finality

of perfeetion.3

Anesthesia in 1846 and 1847 had robbed

operations of the terror of agonizing pain.

Quick, "slap-dash surgery"—a necessity

before the days of anesthesia—then gave

way to delicate, painstaking, artistic sur-

gery. Antiseptics thirty years later relieved

the patients from the terrors of death and

gave to the surgeon restful nights and

joyous days.

Hence when I received the kind invita-

tion to address you it seemed to me that I

could possibly render you some service by

2 Keen, "Addresses and Other Papers," 1905,

p. 424.

3 "Wrench, "Lister's Life and Work," p. 2S1.

describing the state of surgery "Before and
After Lister," since my testimony would
be that of an eye witness.

When the Apostle Paul was about to be

bound and scourged you remember that he
claimed immunity as a Roman. "With a

great sum obtained I this freedom," ex-

plained the chief captain. "But I," said

the Apostle, with justifiable pride, "was
free born." "With a great sum" of the

most strenuous labor the men of my genera-

tion acquired the knowledge and the skill

and the immense satisfaction of the anti-

septic and aseptic era—but you, you are

"free born" and have entered into a right-

ful heritage from your fathers. "Before

Lister" and "After Lister" in the surgical

calendar are the equivalents of "b.c. " and

"a.d. " of our common chronology.

Modern military surgery may be said to

begin with Ambroise Pare in the middle of

the sixteenth century. Gunpowder, though

long known, had been used in warfare to

any large extent for only a few decades.

The belief, shared fully by Pare himself,

that such wounds were "poisoned," was

universal. Treatment was directed to the

destruction of the supposed poison by pour-

ing boiling oil and hot pitch into such

wounds. In the heat of his anger at the

inhumanity of the new weapons he says in

his preface to Book XI., "Of wounds made

by gunshot and other fiery Engines and

all sorts of Weapons '

' :*

I think the deviser of this deadly Engin hath this

for his recompence that his name should be hidden

by the darkness of perpetual ignorance as not

meriting for this his most pernitious Invention

Any Mention from Posterity.

Yet with a curious inconsistency he imme-

diately gives the name of a German monk
as the

'

' deviser.
'

'

* '
' The Works of that Famous Chirurgeon Am-

brose Parey, " translated by Th. Johnson, Lon-

don, 1678, p. 270.
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Listen to his quaint story of how he dis-

covered that gunshot wounds were not

poisoned. In 1536

it chanced on a time that by reason of the multi-

tude that were hurt I wanted this Oil ["oyl of

Elders Scalding hot with a little Treacle mixed

therewith"]. Now because there were some few

left to be dressed I was forced . . . that I might

not leave them undrest to apply a digestive made

of the yolk of an egg, Oil of Eoses and Turpen-

tine. I could not sleep all that night for I was

troubled in mind, and the dressing of the preced-

ent day (which I judged unfit), troubled my
thoughts; and I feared that the next day I should

find them dead, or at the point of death by the

poison of the wounds. . . . Therefore I rose early

in the morning. I visited my Patients and be-

yond expectation I found such as I had dressed

with a digestive only, free from vehemency of

pain, to have had a good rest and that their

wounds were not inflamed . . . but . . . the others

that were burnt with the Scalding Oyl were fever-

ish tormented with much pain . . . and swoln.

When I had many times tried this in divers others,

I thought this much, that neither I nor any other

should ever cauterize any wounded with Gun-

shot.5

But he still advocated the actual cautery

for arresting hemorrhage even down to

early in 1552. But later in that same year

he changed his practise and thus describes

his introduction of the ligature—a famous

advance.

I confess here freely and with great regret that

heretofore my practise has been entirely different

from that which I describe at present after ampu-

tations. ... I advise the young surgeon to aban-

don, such cruelty and inhumanity and follow this

better method. . . . Having several times seen the

suture of veins and arteries for recent wounds

which were attended by hemorrhage I have

thought that it might be well to do the same after

the amputation of a limb. Having consulted in

reference to this matter with Etienne de la

Eivifere, Ordinary Surgeon to the King, and other

surgeons sworn of Paris, and having declared my
opinion to them, they advised that we should make

the experiment [espreuve] on the first patient that

we had, but [note his cautious uncertainty] but

we would have the cautery all ready in case of any

5 Johnson's "Pare," p. 272.

failure of the ligature. I have done this on the

person of a postilion named Pirou Garbier, whose

right leg I cut off . . . following a fracture.^

At the Siege of Danvilliers^ also in 1552

he records the amputation of the leg of a

gentleman in the suite of M. de Rohan
"without applying the actual cautery."

In another plaee^ Pare says that he was

taught this new method "by the special

favor of the Sacred Deity.
'

' He also refers

to Galen 's advocacy of the ligature. After

many trials, Pare definitely adopted the

ligature and "bid eternal adieu to all hot

Irons and Cauteries."

He does not seem to have lost sleep over

the ligature as he did sixteen years before

when he abandoned the boiling oil and the

hot pitch. Both were experiments on

human beings. "Human vivisection"

would have been the outcry of a sixteenth-

century antivivisection society. But had

he or some successor not made these experi-

ments we should still be filling gunshot

wounds with boiling oil and hot pitch and

searing amputation fiaps with the actual

cautery. How much greater a boon to

humanity it would have been if years earlier

instead of experimenting in both cases on

human beings first, Pare had experimented

on a few animals to determine whether gun-

shot wounds were poisoned and whether the

ligature or the cautery was the best means

of arresting hemorrhage.

We can also incidentally learn how the

doctrine of euthanasia was applied in

Pare's time in the case of the desperately

wounded by the following incident.

In his first campaign, entering a stable

where he expected to put up his own and

his man's horses, Pare

6 Malgaigne 's "Parg," Chap. XXVI., pp.

227, 230.

7 Malgaigne 's "Par6," III., 698.

8 Johnson 's
'

' Par4, '
' London, 1678, Book XII.,

Chap. XXIV., p. 305.
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found four dead soldiers and three propped against

the wall, their features all changed, and they

neither saw, heard nor spake, and their clothes

were still smouldering where the gun-powder had

burnt them. As I was looking at them with pity

there came an old soldier who asked me if there

was any way to cure them. I said no, and then he

went up to them and cut their throats gently and

without ill will toward them.9

Leaping over three and a lialf centuries

of only moderate progress, let us next con-

sider the state of surgery a hundred years

ago. No better representative perhaps

could be chosen than John Bell, the pro-

fessor of surgery in Edinburgh, whose

"Discourses on the Nature and Cure of

"Wounds" had reached a third edition in

1812, and his "Principles of Surgery" a

new edition in 1826, to which his brother,

Sir Charles Bell, also contributed.

In the former he states that tents or

setons were much in use and the surgeons

"were quite delighted with seeing prodigi-

ous quantities of matter spouting out when

they drew their spigot away" (p. 299).

As to abdominal wounds he says:

Having put it down as a prognostic, which is but

too well confirmed, by much melancholy experi-

ence, that wounds of the belly are mortal, there

is no reason why we should, in recording our

cases, take any note of a man having died after

such a wound. Death from such a wound is a

daily and expected occurrence and, therefore, is

not marked; but if we find that a man has es-

caped, are we not to record every such escape?

(p. 313).

Per contra, to-day recovery has been

achieved after 19 wounds of the abdominal

viscera

!

He considers wounds of the joints also

as mortal, and amputations even in the most

favorable circumstances did not heal under

four, five or six months!

In his "Principles of Surgery"^" he

9 Paget 's "Ambroise Par6," p. 31.

1" John Bell 's
'

' Principles of Surgery, '
' new

edition, with comments by Charles Bell, London,

1826, p. 86.

pictures the wards of a hospital as follows

:

You look

upon limbs variously wounded, but all of them
lying out, swollen, suppurating, fistulous, rotting

in their own filth, having carious bones, bleeding

arteries and a profusion of matter; the patients

exhausted in the meanwhile, with diarrhea, fever

and pain.

Again he refers to a wounded limb as

"soaking in suppuration" and again, of its

"lying in a slush of matter and foul

poultices.
'

'

He relates the case of an officer under

the care of Guerin, a French surgeon.

He was wounded by a ball which had
broken the fifth rib twice and traversed the

entire chest. After dilating the wounds,

Guerin introduced a seton ["a great strap

of coarse linen"],

which, of course, went across the breast as a bow-

string crosses a bow, and this seton he continued

to draw with a perseverance which is truly won-

derful from the first day to the thirty-eighth day

of the wound; during all of which time the pa-

tient's sufferings were dreadful (p. 458).

In fifteen days the patient was bled twenty-

six times. After the removal on the thirty-

third day of a splinter of bone, which had

been imbedded in the lung, the patient,

strange to say, recovered both from the

wound and from the surgeon. It is not to

be wondered at that Bell condemns such

treatment. But it existed in the practise

of reputable surgeons.

Erysipelas, tetanus, pyemia, septicemia

were rife. Hospital gangrene was endemic

in many if not most hospitals, due to inevi-

table infection in practically every wound.

Veritable epidemics were frequent. Is it

any wonder that it had always been present

for nearly two hundred years in the Hotel

Dieu in Paris when there were often from

two to six patients (and such patients!) in

one bed ? Passing along the streets of Paris

even during the Crimean "War^^ "one could

11 Wrench's "Life of Lord Lister," p. 239.



June 11, 1915] SCIENCE 849

recognize at a distance a surgical hospital

owing to the stench of the human putrid-

ity it contained." In the surgical wards,

"no matter how well ventilated, there was a

fetid sickening odor" up to the days of

Lister himself, wrote Sir Hector Cameron,

Lister's house surgeon in Glasgow. Death

always stalked grimly behind the surgeon.

Secondary hemorrhage, tetanus, erysipelas, sep-

ticemia, pyemia and hospital gangrene were never

all absent . . . and at times pyemia and hospital

gangrene 'beeame alarmingly epidemic.^-^

After vividly describing the ravages of

hospital gangrene Bell then vehemently

asks

:

What, then, is the surgeon to do ? Is he to try

experiments with ointments and plasters while the

men are dying around him? Is he to seek for

washes and dressings to cure such a disease as this?

Is he to expend butts of wine contending, as it

were, against the elements? No! Let him bear

this always in mind, that no dressings have ever

been found to stop this ulcer, that no quantities of

wine or bark which a man can bear have ever re-

tarded this gangrene; let him bear in mind that

this is a hospital disease, that without the circle of

the infected walls the men are safe; let him, there-

fore, hurry them out of this house of death; let

him change the wards, let him take possession of

some empty house and so carry his patients into

good air; let him lay them in a schoolroom, a

church, on a dunghill, or in a stable; let him carry

them anywhere but to their graves.is

To-day we do not even know the bacte-

riology of this foul disease. I saw many

cases of it during the Civil War, but since

1865 I have never seen a single case. There

has been no opportunity to discover its

germ if, as is probable, it is a germ disease.

Lister made its return impossible.

But let us come down next to the period

immediately before Lister's work.

You can not do better than read that re-

markable and revolutionary paper entitled

12 Cameron, British Medical Jl., Dee. 13, 1902,

p. 1844.

13 Bell, "Principles of Surgery," 1826, I., p.

149.

"Hospitalism" by Sir James T. Simpson,

of Edinburgh, published in 1867.^* It was a

bombshell whose explosion aroused the pro-

fession as hardly any other paper in my
lifetime. The controversy was bitter and

widespread. Fortunately, antisepsis came

close upon its heels and has forever done

away with such a disgrace.

Simpson collected the statistics of the ob-

stetrical mortality in hospitals and in homes

with the following startling result.

Of 888,302 women delivered in hospitals, 30,394

died or 1 in 29—3.4 per cent.

Of 934,781 delivered at home, 4,045 died, or 1 in

212—0.47 per cent.

The reason for the greatly increased

mortality in maternity hospitals—over seven

times greater than in individual homes

—

was chiefly puerperal fever. After Oliver

Wendell Holmes (1843) and Semmelweiss

(1861) had attacked the evil, Pasteur

finally in 1879 showed its bacteriological

cause and gave it the coup de grace.

The 0.47 per cent, of Simpson's home

cases has been reduced to 0.15 per cent, and

even 0.08 per cent, in the maternity hos-

pitals of to-day.

But his chief assault was upon the sur-

geons. He analyzed the four main amputa-

tions—arm, forearm, thigh and leg—and

excluded amputations at joints and all the

minor amputations (fingers, toes, etc.).

Of 2,089 such amputations in hospitals, 855 died,

or 41 per cent.

Of 2,098 in country practise, 222 died, or 10.8 per

cent.

The latter were collected from 374 country

practitioners, thus eliminating the personal

equation. The difference was clearly due

to the crowding and lack of sanitation in

the hospitals of that day.

He gives two very interesting tables.

The first is most instructive in showing the

1* Simpson's Works, Vol. II., p. 345.
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results in the then unsanitary state of all

hospitals.

Mortality After the Four Selected Amputations in

Proportion to the Number of Beds in

the Sospitals

In the large Parisian hospitals ....62 in 100 die

In British hospitals with 300 to 600

beds 41 in 100 die

In British hospitals with 300 to 201

beds 30 in 100 die

In British hospitals with 200 to 101

beds 23 in 100 die

In British hospitals with 100 to 26

beds 18 in 100 die

In British hospitals with 25 beds or

less 14 in 100 die

In isolated rooms in country practise. 11 in 100 die

In the second he tabulates the mortality ac-

cording to the experience of the operator.

Death Bate After the same Four Amputations in

Accordance with the Experience of the

374 Operators

Those who had done less than 6 ampu-

tations lost 1 in 7

Those who had done from 6 to 12 ampu-

tations lost 1 in 9

Those who had done 12 or more ampu-

tations lost 1 in 12

What an argument for the necessity for

a year in a hospital for the recent graduate

before allowing him full liberty of action!

In France matters were as bad if not even

worse. T. Holmes and Bristowe in 1861

had found that in Paris, of 102 of the four

amputations in question, 67 died, a mortal-

ity of 65.7 per cent., or two out of every

three. Out of 1,656 amputations in the

Paris hospitals collected by Malgaigne and

Trelat 803 died, 48.5 per cent., almost one

in every two (Simpson, p. 291).

To-day, how entirely changed is all this.

Listerism has transformed what Bell well

called "Houses of Death" into "Havens of

Safety." No home, however wealthy its

inmate, can be as sanitary, as surgically

clean or give as good results as a modern

hospital.

The best evidence of the truth of this

statement I can give you is the statistics of

Dr. W. L. Estes," of South Bethlehem,

Pennsylvania. They are of especial value

in that they are the statistics of the same
surgeon in the same hospital and on the

same class of patients. He reports the re-

sult in 724 major amputations. In 616

single amputations there were 28 deaths, a

mortality rate of 4.54 per cent. Of 469 of

the four selected amputations, 25 died, a

mortality of 5.3 per cent. Of synchronous

double, triple and one quadruple amputa-

tion, many of them complicated with other

wounds and operations, there were 108, with

19 deaths, a mortality of only 18 per cent.

It is very noticeable that in an earlier paper

in 1894 in which he had reported the first

46 cases of synchronous double, triple and
quadruple and complicated amputations,

there were 13 deaths, 28.3 per cent., whereas

from 1894 to 1913 in the last 62 such cases

there were only six deaths, a mortality of

9.6 per cent., showing again the value of

still larger experience even to an already

experienced surgeon. In the second series

there was no quadruple amputation.

But as officers of the Medical Corps of

the Army you will be especially interested

in the facts as to military surgery before

and after Lister. Capt. Louis C. Duncan

of our corps published a very interesting

and comprehensive article^" just before the

present European war broke out.

He states that in Motley's "Rise of the

Dutch Republic" in three volumes cover-

ing "30 years of almost constant sangui-

nary warfare" in the sixteenth century he

"never once alludes to an army surgeon or

an army hospital" ! The surgeons were un-

doubtedly not officially attached to the

army, but were in the suites of kings,

15 Annals of Surgery, July, 1913.

16 Journal of the Military Service Institutions of

the United States, March-April, 1914.
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princes or great nobles, as was Pare, in the

same century.

To Sir James McGrigor in the Peninsular

Campaign (1808-11) only fifty years be-

fore our Civil War, is given the credit by
Duncan of first collecting accurate military

medical statistics.

One hundred and fifty years ago 25 per

cent, or more of the wounded died. In the

Civil War and in the Franco-Prussian War
of 1870-1 the rate had fallen to about 15

per cent., while to-day up to the present war
not over 5 or 6 per cent, die of wounds.

The Crimean War will always be an ex-

ample of utter inefficiency in the English

and even worse in the French army. Its

one bright spot is the splendid epoch-

making work of a woman, Florence Night-

ingale, whose labors were unceasing and
effective. Every war since then has seen

less sickness and fewer deaths because of

what she then accomplished.

Chenu, the French medical historian of

that war, has made one curious and inter-

esting calculation, partly official, partly

estimated. The number of projectiles of

all kinds actually fired he gives as 89,595,-

363. The total number of killed and

wounded was 175,057. This would show

that it took 512 projectiles to kill or wound
one man. Such a disproportion would more

than justify a cartoon during our Civil

War. Two soldiers were surprised by a

hundred of the enemy. One proposed to

the other to run for it. "No," was the

cool reply, "There's no danger, for they

say only one ball in 200 ever hits and there

are only one hundred of those fellows."

Duncan's figures give 82,901 British sol-

diers sent to the Crimea, but the average

strength was only 34,559, or only about 40

per cent., of effectives. The killed (2,755)

and the deaths from wounds (2,019) gave a

battle death rate of 69 per 1,000 per annum,

while the disease death rate rose to 230 per

1,000 per annum.

In all, 300 men out of each 1,000 perished each

year!

But the French statistics are still worse.

While 315,000 were sent out, the average

strength was less than 104,000 effectives, or

only 33 per cent. The killed numbered
7,607 and the deaths from wounds 8,813.

The battle death rate was 70, the disease

death rate 341, per 1,000 per annum. Over

6,000 died from typhus alone.

Could there be a nobler example of the

altruism of our profession—an altruism

often tested and never in vain—than that

shown by Drs. Richard P. Strong, Thomas
W. Jackson, and many other doctors and
trained nurses, and now finally by the chief

of our corps—the friend of humanity

—

Major General William C. Gorgas in has-

tening, regardless of danger, to the relief of

Serbia, sorely smitten by the deadly typhus

fever ?

Chenu 's report gives a summary of the

English as well as the French losses.

Comparing it with Simpson's civil statistics

eleven years later the mortality of the four

selected amputations (arm, forearm, thigh

and leg) was as follows: Of 2,089 of these

four amputations in civil hospitals the mor-

tality in Simpson's table was 41 per cent.

In the Crimean War among the British

there were 460 such amputations and 183

deaths, or 40 per cent. In the French army

there were 5,972 such amputations with

4,023 deaths, a mortality of 67.4 per cent.

In both armies disarticulation at the hip-

joint had a mortality of 100 per cent., i. e.,

every case died. It is instructive also to

compare the fate of those who had an

amputation of the thigh (1,666 French

cases) with a mortality of 92 per cent., and

487 cases treated conservatively, i. e., with-

out amputation, with a mortality of only

70 per cent.!

In our Civil War Duncan quotes the fig-

ures of Fox, which are "the latest revised
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statistics and are all larger than those of

the Medical and Surgical History of the

War. '

' The average strength of the Union

Armies was 806,755, and the deaths 359,-

528, of whom 67,058 were killed in battle

and 43,012 died of wounds. This gives a

battle death rate of 33 per 1,000 per an-

num. The disease death rate was 65 per

1,000 per annum. The case death rate

from disease was only 3.4 per cent., a very

low figure.

I can testify to the excellent condition

of the Civil War hospitals, of which I saw

many, but only in the East. When I say

"excellent condition" it must be with the

reserve that we knew nothing as to bac-

teriology, which did not exist, nor of infec-

tion, which was utterly unknown as to its

causes and prevention. The general sani-

tary conditions, and by this I mean shelter,

ventilation, cleanliness, good food, as good

nursing as intelligent orderlies could give,

etc., were all excellent. But the surgical

conditions as we now know were simply

dreadful. Practically every wound sup-

purated, and in summer I have seen many

wounds swarming with squirming maggots

as large as chestnut worms—disgusting,

but, fortunately, not especially dangerous.

In my "Surgical Reminiscences of the

Civil War"^^ I have given many statistics

taken from the official Medical and Surgical

History of the War, a few of which I will

reproduce that you may see what blessed

conditions you "free born" men have in-

herited. Pyemia (blood-poisoning) was

one of our worst scourges. There were

2,818 cases, and of these only 71 recovered,

a death rate of 97.4 per cent. Few of you

probably have seen even one such case. I

have given a matter-of-fact description of

it in my "Surgical Reminiscences," but if

you wish to see it sketched by a master's

17 Keen, "Addresses and Other Papers," 1905,

p. 420.

hand read that most touching and beauti-

ful of all medical stories I know—"Rab
and his Friends," by dear old Dr. John

Brown, of Edinburgh. He vividly paints

the sudden change in the wound, the pulse,

the eye, the mind, on and on, worse and

worse, until "that animula, ilandula, vag-

ula, hospes comesqiie was about to flee."

Tetanus had a mortality of 89.3 per

cent. Of amputations at the hip-joint 83.3

per cent. died. Trephining had a mortal-

ity of 61 per cent. Even of ligations of

the femoral artery, 374 in number, 281

died, or over 75 per cent. Of 2,235 cases

of secondary hemorrhage, 61.7 per cent,

died. Hospital gangrene, of which there

were several hundred cases, had only a

mortality of about 25 per cent, because we

early learned the correct though empirical

treatment, viz., the application of the ac-

tual cautery, pure bromine, strong nitric

acid or similar destructive agents which

killed the germ, whatever it was, and ar-

rested the disease.

The Franco-Prussian War of 1870-71

was marked by notable progress in military

sanitation in the German army, yet in spite

of this there were 74,205 cases of typhoid

fever, almost 10 per cent, of the entire

average strength (788,213) and 8,904

deaths, a mortality of 11.3 per cent.

Surgically the results were nothing to

boast of. Listerism had as yet made but

little progress in the profession. Carbolic

acid was used to some extent, but there

was no thorough antiseptic system, for the

germ theory was as yet neither understood

nor accepted.

Of tetanus there were 294 cases, and 268

died, a mortality of 91.1 per cent.

The total of the four selected amputa-

tions was 2,194 with 1,196 deaths, a mor-

tality of 54.5 per cent.—over one half.

Disarticulation at joints showed an aver-

age mortality of 56 per cent. Fifteen
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amputations at the hip-joint gave a mor-

tality of 100 per cent., and resections

claimed 40.2 per cent, of deaths. Even at

the knee-joint Stromeyer amputated 36

times with 36 deaths and Nussbaum 34

times with 34 deaths.^^

The French results were naturally worse,

for their armies were constantly being de-

feated and retreating, and, especially in the

latter part of the war, they consisted

largely of volunteers, while the Germans

were mostly veterans of the Schleswig-Hol-

stein and Austro-Prussian wars.

Of the Boer War (1899-1901) only two

features need be noticed. First, that ty-

phoid attacked 57,684 men and killed

8,022, while the Boers only killed 7,781.

Bacteria were more deadly than bullets, as

Osier has said.

Secondly, the modem missile was for the

first time in general use, with the result

that instead of about 15 per cent, of the

wounded losing their lives, only about 8.S

per cent. died. The wounds from the new

missile were much less severe and healed

more quickly than ever before. The first

aid packet also had come to the aid of the

soldier.

The Spanish American War, surgically

speaking, was of little moment, as the num-

bers killed and wounded were too small to

make the statistics of any great value, but

it is gratifying to find that only 4.6 per

cent, of the wounded died.

Typhoid, however, held high carnival.

It caused 86.24 per cent, of all the deaths!

Happily we can say that hereafter

—

thanks chiefly to the anti-typhoid inocula-

tions—there will never be another such

holocaust. (Vide Lecture II.)

The statistics of the Russo-Japanese War
also need detain us for only a moment. I

shall only quote the Japanese official sta-

tistics, as given by Major Lynch, of our

isWrencli's "Lister," p. 236.

army." There were 47,387 killed. Of 173,-

425 wounded 11,500 died, a mortality of

6.7 per cent. The killed and those who
died of wounds numbered in all 58,887,

while the deaths from disease numbered
only 27,158, a remarkable showing.

The present war naturally has yielded

so far very few statistics. These can only

be collected and tabulated after some years

of peace. So far as I can judge, I fear that,

while the mortality from disease (except

perhaps from typhus, especially in Serbia)

will be less than in former wars, the mili-

tary conditions are such that the larger

number of artillery wounds, the unavoid-

able delay in gathering the wounded into

hospitals, the apparent absence of any
truce for collecting the wounded and
burying the dead, and the virulent infec-

tion from the soil may result in a large mor-

tality rate and possibly a larger percent-

age than in previous wars in spite of the

benefits of Listerism. But were the first-

aid packet and the Listerian treatment not

available the mortality ratio in this present

horrible war unquestionably would be far

greater than that which will be recorded.

This short resume gives us some idea of

surgical conditions preceding the great

revolution inaugurated by Lister to which

we will next proceed.

W. W. Keen

LADT EUGGINS
Lady Margaret Lindsay Huggins, who

passed into the higher life March 24, was a

personality worthy to be classed with the

group of pioneer women of the last century

who, under difficulties, achieved distinction in

intellectual fields.

Mary Somerville was deprived of her candle

when her mother found that she was secretly

studying Euclid; Anna Swanwiek was denied

19 '

' Eeports of Military Observers attached to

the Armies ia Manchuria during the Eusso-Japan-

ese War, '
' Part IV., p. 399.
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by her father any teaching in Greek as out of

all propriety for girls; Agnes Clarke when a

young girl could get no one to tell her about

the stars, neither could Margaret Lindsay

Murray, but they all struggled against odds

and reached the goal of knowledge. Lady

Huggins in a letter speaking of the death of

Miss Swanwick, the distinguished translator

of the tragedies of iEschylus, remarked:

It ia curious to me to notice what seems an in-

feriority in some very important ways among the

young women coming on, who have had every pos-

sible educational advantage, when I compare them

with such women as Anna Swanwick, who had to

struggle for her education. I think perhaps

everything at present tends to be made too easy.

The present generation have more knowledge, I

know, and they ought to do more; will they?

Lady Huggins said she was born a lover of

the stars. Before she reached her teens she

worked with a little telescope making drawings

of the constellations and sunspots. Later, in-

spired by anonymous articles in the magazine.

Good Words, she became interested in the

spectrum, and made a little spectroscope for

herself by which she detected the Faunhofer

lines. It was the romance of her life that she

afterwards became the wife of the astronomer

who wrote the papers, and with him made
many discoveries with the magic instrument.

The London Times in its notice of Lady Hug-
gins remarks that Eichard Proctor called

Huggins the " Herschel of the Spectroscope "

and that his wife was to him what Caroline

Herschel had been to her brother, an un-

wearied coworker.

She took upon herself to guide the telescope

for the long-exposure photographs of the

spectra of stars, she developed the plates with

great skill, and her husband remarked on the

keenness of her eye and judgment in arranging

the plates in sequences representing stellar

development.

The quest for knowledge of this pair was

unremitting. Their absence from a notable

scientific gathering in London was once noted,

when she remarked:

Astronomy is a heartbreaking science in Eng-

land. We rarely go anywhere in the evening but

wait for breaks in the clouds. We discover some-

thing which seems to be a clue to further knowl-

edge and wish to pursue it; night after night the

clouds disappoint us and sometimes we have to

wait a year to take up that clue again.

Lady Huggins constantly shared the excite-

ment of her husband in the early days of astro-

physics when, as he said, " every observation

revealed a new fact and almost every night's

work was red-lettered by some discovery."

She once remarked to a visitor passing in her

laboratory a tray in which a fresh print was

being washed:

There is a bomb to be thrown into the astron-

omers' camp. It will be harmless, but effective.

Her name appears as joint author of ten of

the scientific papers of the second volume of

Tulse Hill Publications, and as joint editor of

all. Of the epoch-making first volume, " The
Atlas of Representative Stellar Spectra," she

is joint author. These two and a third volume,

entitled " The Eoyal Society," containing the

addresses delivered by Sir William as president,

are superb specimens of book-making, perfect

in type work, illustration and binding, and

this achieved by tlie taste and skill of Lady

Huggins.

The great delight of her vacations was to

unearth strange old astronomical drawings and

reproduce them in India ink for the initial

letters of the chapters of her books, or to make
sketches in water-colors or by etching. An
appreciation in an English paper remarks:

Lady Huggins 's striking and attractive person-

ality expressed itself in her appearance and man-

ner. There was in her not only the conscientiousness,

thoroughness and care which should be the char-

acteristic of the scientist, but also the imagination

and love of beauty which distinguish the artistic

temperament.

She published a paper on an astrolabe of

rare workmanship, which appealed to her not

only for its astronomical association, but for

its " charm," as she expressed it.

Lady Huggins was greatly interested in the

educational and scientific developments in the

New World and especially in the " educational

justice " now given women there. Entirely on

her own initiative she presented to WeUesley
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College Observatory some of her personal

astronomical treasures, including stained glass

panels once in the Tulse Hill home. Fur-

ther bequests to Wellesley College are found

in her will. In a letter written in her extreme

illness, stating her decision to make this gift,

occurs a passage which shows her vision of

what America and the students of the Amer-

ican colleges ought to be and do.

The first sentence refers to the superb carry-

ing out of the fire drill, which saved so many
lives in the great fire of a year ago at Wellesley,

and the energy and devotion of the alumnae

which raised the three million restoration and

endowment fund. She says

:

I rejoice over the splendid spirit shown by the

old Wellesleyans ! I believe in the real great

America! I believe in Wellesley College, one of

its far-seeing creations! It is to such colleges for

the training of young life to create the New
Heaven and New Earth to which we all look for-

ward. Sarah F. Whiting
Whitest Observatory,

Wellesley College

THE UNIVEBSITY OF MINNESOTA AND
THE MAYO FOUNDATION

The executive committee of the board of

regents of the University of Minnesota has

prepared a report in which it recommends that

the tiniversity establish graduate work at

Rochester, Minnesota, that such wofk be di-

rected by the graduate school through its dean

and the medical school graduate committee,

that professors and other teachers be appointed

on the nomination of the same committee, to

carry on graduate teaching and research at

Rochester, and that the offer of clinical and

other facilities and gifts made by the Mayo
Foundation be accepted.

The terms of the agreement are to be as

follows

:

1. The agreement is made between William

J. Mayo and Charles H. Mayo as founders;

the Mayo Foundation ; Burt W. Eaton, George

W. Granger and Harry J. Harwick, trustees of

the $1,500,000; and the university. It sets

forth copies of the articles of the foundation

and of the two trust agreements and asserts or

provides

:

2. That the Mayos and their associates have

entered into an agreement with the foundation

for the period of six years after September 1,

1915, to pay all moneys and provide aU sub-

jects, facilities and material necessary to en-

able the foundation to carry out its agreement

with the university.

3. That the board of regents is by law re-

quired to manage the university and appoint

its professors and employees and fix their

salaries and may accept in trust gifts and be-

quests upon the terms and conditions on which

they are granted.

4. That the university is maintaining a

medical school and is carrying on graduate

medical and surgical instruction and has deter-

mined to increase its faculty, secure additional

facilities, sites and material, appoint addi-

tional professors and assistants and carry on

part of the work of the school of medicine at

Rochester.

5. That the foundation gives and grants to

the university free of charge the right to use

for medical and surgical education and re-

search space and rooms and equipment in a

certain building in Rochester, together with

all clinical and other materials and oppor-

tunities for graduate medical and surgical

work available at the Mayo Clinic, St. Mary's

Hospital, the Kahler Sanatorium and the Co-

lonial Sanatorium in Rochester, for a period of

six years after September 1, 1915.

6. That the foundation also agrees during

that period to pay all salaries fixed by the

board of regents and payable to professors,

assistant professors and instructors appointed

by the board.

1. That until September 1, 1921, the net in-

come of each of the trust funds shall remain in

the hands of the trustees as an added incre-

ment to the principal of the funds.

8. That from and after September 1, 1921,

the principal of the funds and all accumula-

tions to that date shall be turned over to and

become the property of the university.

9. That the funds and the income therefrom

are granted in trust to be used by the univer-

sity as follows : (a) The principal shall always

be kept intact by the board of regents and be
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invested in suitable securities ; (h) The income

from the funds shall be used for the purpose of

graduate medical and surgical instruction and

research carried on under the direction of the

board of regents at Rochester, Minn., with the

understanding that appropriations miay be

made for carrying on medical investigations

anywhere within or outside the state of Minne-

sota.

10. That the agreement may be terminated

at any time on or before September 1, 1921,

upon one year's notice given by either of the

parties to the other, subject to the cooperation

of all parties to discharge to the satisfaction of

the university outstanding obligations to

graduate students.

11. That the university accepts the gifts and

grants, and obligates itself annually to furnish

to the foundation until September 1, 1921, a

budget stating the needs of this branch of the

work at Rochester.

CONDITIONS AT TB.E UNIVEBSIIT OF
UTAH

The committee of inquiry of the American

Association of University Professors, ap-

pointed to report upon conditions at the Uni-

versity of Utah which have led to the resigna-

tion of seventeen members of the university

faculty, has made a preliminary report. Its

findings are concurred in by all the members of

the committee who have been able to examine

the evidence, who are : E. R. A. Seligman,

chairman, Columbia University; John Dewey,

Columbia University; Frank Fetter, Princeton

University; J. P. Lichtenberger, University of

Pennsylvania; A. O. Lovejoy, Johns Hopkins

University; H. C. Warren, Princeton Univer-

sity.

The report is printed in full in The Nation

and in School and Society. Of the eight find-

ings of the committee three are as follows

:

I. With regard to the nature of the grounds

given by the president as his reasons for recom-

mending the dismissal of certain professors on

March 17 last, the committee finds as follows: (1)

Of the iovi charges brought against these pro-

fessors, two specify acts—namely (a) uttering in

a private conversation with a colleague an unfav-

orable opinion of the chairman of the board of

regents, and (6) speaking, in private conversation,

in " a very uncomplimentary way of the university

administration"-—which are not proper grounds

for the dismissal of university teachers. (2) The
president of the university and the chairman of

the board of regents, by sanctioning the recent ac-

tion and publication of the board, virtually gave

notice that the expression by a professor, in private

conversation, of an unfavorable judgment of their

qualifications for of6.ce would be a ground for

dismissal. This attitude, imjustiflable in general,

the committee regards as especially unsuitable in

officials of a state university.

IV. One of the causes of the resignation of

members of the university faculty was the exist-

ence of conditions before March 17, such that the

faculty had no proper means of bringing its views

on university matters—when its views differed

from those of the president—to the notice of the

governing body. It was, in the opinion of the re-

signing professors, partly in consequence of these

conditions that the board, on March 17, took ac-

tion which those professors regarded as unjust to

individuals and injurious to the interests of the

university. Since the resignations, the board has

adopted radical and excellently conceived altera-

tions in the plan of administration of the univer-

sity; these changes should give the University of

Utah an exceptionally advanced position among
American colleges, in respect to provision for con-

sultation between faculty and trustees. The com-

mittee hopes that great good will result from these

modifications of the university's administrative

machinery; it feels constrained, however, to re-

serve final judgment as to the actual effect of the

plans until their working under local conditions

has been tested by experience. The committee

deeply regrets that the board has refused to apply

its new procedure at once to the cases which have

recently come before it. The committee deems

itself bound, in simple justice, to note that the

credit for whatever benefits may accrue to the uni-

versity from the reforms mentioned, must be given

primarily to the professors who by their resigna-

tions made effective protest against the antecedent

conditions certain of which these reforms are de-

signed to correct.

VIII. One of the gravest and most regrettable

features of the crisis at this university, in the

committee's opinion, is the attitude still main-

tained by the board of regents towards numerous

petitions asking for a thorough public investiga-

tion of the recent incidents and of general univer-

sity conditions. These petitions, which have come



June 11, 1915] SCIENCE 857

from the faculty, tlie alumni association, the stu-

dents, and a large number of citizens of the state

of Utah, the board has in all oases rejected, de-

claring that it alone is responsible for the manage-

ment of the university, that it has no doubts as to

the correctness of its past action and the rectitude

of its own motives and those of the president, and

that it therefore can not permit its action to be

influenced by protests coming from others. This

position seems to the committee to show that the

board fails to understand, or at least to act upon,

three fundamental facts: namely, that every insti-

tution of public education, and especially a state

university, requires for its success the confidence

and respect of the public; that there can be no

sure hold upon public confidence without an un-

flinching readiness to face publicity in regard to

all official acts and policies; and that the only ef-

fective way in which any public body can meet

serious charges brought by responsible persons is

by not merely permitting, but demanding a search-

ing and open inquiry into its methods. The com-

mittee gathers that the attitude taken by the board

has aroused on the part of a large section of the

local public, including a majority of the alumni

and of the students, a degree of suspicion, and

even hostility, which must be a continuing detri-

ment to the university's efficiency as an instru-

ment of public education, and must affect disad-

Tantageously the position and the work of teach-

ers in the institution.

IBE PACIFIC DIVISION OF TBE AMEBICAN
ASSOCIATION

At a recent meeting of the Pacific Coast

Committee of the American Association for

the Advancement of Science, the first execu-

tive committee of the Pacific Division was

elected in accordance with the provisions of

the constitution of the division. The officers

of the division have been elected by the execu-

tive committee. The result of these elections

is as follows

:

President: Dr. W. W. Campbell, Lick Observa-

tory, Mt. Hamilton.

Vice-president: Dr. D. T. MacDougal, Carnegie

Desert Laboratory, Tucson.

Secretary-Treasurer: Albert L. Barrows, Uni-

versity of California.

Executive Committee: Theodore 0. Frye, Uni-

versity of Washington; Edward C. Franklin, Stan-

ford University; C. E. Grunsky, San Francisco;

George E. Hale, Mt. Wilson Solar Observatory,

Pasadena; Vernon L. Kellogg, Stanford Univer-

sity; Andrew C. Lawson, University of California;

E. Percival Lewis, University of California.

The Pacific Division is now supported by
about one thousand of the members of the

American Association resident within the re-

gion and by affiliations with twelve local scien-

tific societies. After the San Francisco meet-

ing of the American Association during the

first week of next Aug-ust, the recently elected

officers of the division will carry on the work

of the association on the Pacific coast which

up to this time has been conducted by the

Pacific Coast Committee. The first meeting

of the Pacific Division will be held in the

spring of 1916.

SCIENTIFIC NOTES AND NEWS
Columbia Univeesity has conferred its doc-

torate of science on Robert S. Griffin, rear-

admiral and engineer-in-chief, U. S. Navy,

and Arthur L. Day, director of the geophys-

ical laboratory, Carnegie Institution of Wash-
ington.

The Stevens Institute of Technology has

conferred the degree of doctor of science on

Otto H. Tittmann, for many years superin-

tendent of the United States Coast and Geo-

detic Survey.

Dr. V. G. Heiser has resigned as director

of health in the Philippines, to accept the

position of director for the Orient of the work

of the Rockefeller Foundation.

Dr. Richard H. Creel, of the Federal

Health Bureau, has declined the offer of the

post of health commissioner of Boston.

Dr. Elwood Mead, who has accepted a call

to the newly established professorship of

rural institutions in the University of Cali-

fornia, has been appointed by Secretary Lane

chairman of a central board of review of the

committees on revision of reclamation pro-

ject costs.

A TESTIMONIAL dinner was tendered to Dr.

Leo Loeb at the University Club, St. Louis,

on May 25, by members of the medical pro-

fession of St. Louis, the scientific faculties
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of Washington. University and St. Louis Uni-

versity and members of the Biological Society

of St. Louis.

A TESTIMONIAL dinner to Henry Smith Mun-
roe, professor of mining in Columbia Univer-

sity, 187Y-1915, was given by his old students

in the schools of mines, engineering and

chemistry at the Chemists' Club, New York,

on May 28. The special occasion for this was

the approaching retirement of Professor Mun-

roe at the close of the present collegiate year.

Professor Munroe, who is the senior member

of the faculty, will then have completed

thirty-eight years of service. The speaking

foUovsdng the dinner was begun by E. V.

Norris, president of the Alumni Association,

who introduced Professor J. P. Kemp as toast-

master. The other speakers were President

Nicholas Murray Butler for the university;

Thomas Haight Leggett for the American

Institute of Mining Engineers; Walter Een-

ton Ingalls for the Mining and Metallurgical

Society of America, and John Parke Chan-

ning for the alumni. In concluding his re-

marks, Mr. Channing presented to Professor

Munroe, on behalf of his former students, a

massive bronze—^the Sluice-Miner—by Louis

Potter. To these speeches Professor Munroe

replied.

The Alpha Chapter of the Society of Sigma

Xi has elected the following officers for 1915-

1916: President, J. G. IsTeedham; Vice-presi-

dent, P. K. Eichtmeyer; Recording Secretary,

J. G. Pertsch; Corresponding Secretary,

James McMahon; Treasurer, O. A. Johann-

sen.

At the annual meeting of the Tale Chapter

of Sigma XI, Professor L. L. Woodruff was

elected president and Dr. H. L. Seward vice-

president. Professor E. S. Lull will give the

address at the joint commencement meeting

of Sigma Xi and Phi Beta Kappa at Tale.

Dr. James W. Jobling, of the Vanderbilt

School of Medicine, Nashville, Tenn., was

elected president of the American Associa-

tion of Immunologists at its recent Washing-

ton meeting.

Professor Alfred Dachnowski, in charge

of plant physiology and ecology at Ohio State

University, has accepted a position in the

bureau of plant industry, U. S. Department
of Agriculture. He will continue his investi-

gations upon peat soils and their agricultural

utilization.

Mr. G. L. Pawoett, plant pathologist of

the Porto Eico Experiment Station at Maya-
guez, resigned in February and has gone to

Argentina, where he has accepted a position

as plant pathologist of the Experiment Sta-

tion at Tucuman.

Mr. Louis G. Sghultz, director of the Ar-

gentine Central Magnetic Observatory at

Pilar, since its foundation in 1903, has re-

cently resigned and returned to the United

States.

PouL LiNDHOLM, engineer of highways,

Copenhagen, Denmark, has been awarded the

traveling fellowship of the American Scandi-

navian Foundation for 1915-16. He will de-

vote the year to graduate work in highway

engineering at Columbia University.

Professor Hans Ludendorff has been ap-

pointed head observer in the Astrophysical

Observatory at Potsdam.

Dr. E. Tait McKenzie, director of the de-

partment of physical education at the Uni-

versity of Pennsylvania, sailed on May 29,

for London, where he will take charge of the

new physical department established by the

British government to care for the health of

recruits.

Professor John M. Coulter, of the Uni-

versity of Chicago, will give two courses of

lectures in the University of California dur-

ing their summer session, which begins on

June 21. One of them is an elementary

course in evolution and heredity; the other is

an advanced course in the evolution of sex in

plants.

Professor Graham J. Mitchell, of the de-

partment of geology of the University of

Oregon, will spend the coming summer in

Curry County with Professor B. S. Butler, of

the school of mines of the Oregon Agricul-

tural College. Professor Warren D. Smith,

head of the department of geology of the

University of Oregon, will spend a part of
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the suminer studying the stratigraphy of the

western slope of the Cascades. Both of these

pieces of work will, be carried on for the Ore-

gon Bureau of Mines and Geology. During

three weeks of the summer between July 12

and Aiigust 1, Professor Smith in cooperation

with Professor Sweetser, of the botany de-

partment, University of Oregon, will conduct

a field class to Crater Lake.

Professor John H. Schappner, of the Ohio

State University, will spend two months this

summer in Kansas, Arizona and California,

making a detailed study of the conifers of

North America.

Dr. W. Ealph Jones, scientific assistant in

plant pathology in the office of Fruit Disease

Investigations, of the U. S. Department of

Agriculture, died on May 17, in the thirty-

second year of his age. Dr. Jones was a grad-

uate of Johns Hopkins University and had

been engaged in the study of small-fruit dis-

eases for several years.

Dr. Samuel Baldwin Ward, since 1884

dean of the Albany Medical College and pro-

fessor of the theory and practise of medicine,

died on June 3 at the age of seventy-three

years. He was graduated from Columbia

University in 1861 and from the medical de-

partment of Georgetown University in 1864.

From 1867 to 1869 Dr. Ward was curator of

the medical museum of Columbia University.

He was professor of anatomy at the Woman's

Medical College of the New York Infirmary

from 1867 to 1870, and of surgery from 1870

to 1876. Prom 1876 to 1884 he was professor

of surgical pathology at the Albany Medical

College.

Many American men of science, especially

the geologists Vho participated in the Gaspe

excursion of the Twelfth International Geo-

logical Congress, 1913, will learn with regret

of the recent death at Gaspe, of Commander

William Wakeham, Dominion inspector of

marine fisheries in the Lower River and Gulf

of St. Lawrence. Commander Wakeham was

the courteous and delightful host on this oc-

casion, of the geological party on board his

cruiser Princess in a trip down Gaspe Bay.

Dr. Wakeham's entire professional life was

spent on that coast, first as physician, then as

magistrate and inspector of fisheries for the

Quebec coast, and subsequently as His Maj-
esty's commissioner for the preservation, of

the fisheries in Canadian Atlantic waters. He
attained distinction for his intimate knowl-

edge of fish, fish breeding and fisheries pro-

cedures and was recognized as a leading au-

thority in these fields, while his long life and

intimate concern with all the activities of the

coast made him the most influential and most

widely informed personality of the Gaspe

country.

Among the passengers on the Lusitania was

James Blaine Miller, of the Coast and Geod-

etic Survey. No information in regard to him

has been received and there is practically no

doubt that he went down with the vessel.

James Blaine Miller was born in Erie County,

Pennsylvania, October 30, 1883. He gradu-

ated from Oberlin College, Ohio, in June,

1903, with the degree of bachelor of arts. He
was appointed an aid in the survey June 18,

1903, was promoted to assistant September 1,

1906, and during his twelve years of service

was employed chiefly on hydrographic and

leveling work in various localities. In 1904

he was engaged in surveys in Porto Rico. In

1906 he was in command of the steamer En-

deavor in the survey of Chesapeake Bay; in

1906 he was placed in command of the steamer

Research in the Philippine Islands; in 1909

he was transferred to the command of the

FatTiomer; in 1911 he returned to the United

States and in the fall of that year he was

placed in command of the steamer Patterson

for surveying work in the Hawaiian Islands

and on the coast of Alaska. He was detached

from the command of the Patterson in March

of the present year, and had been granted leave

for several months to take a trip abroad.

Science of June 4 mentions the death in the

European war of Joseph Dechelette and Cap-

tain M. Bourlon, both of whom have made

valuable contributions to French archeology.

The last number of L'Anthropologic adds to

these Captain Rene Avelot, knovm for his

contributions to geography and especially those

dealing with the ancient populations of cen-
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tral and eastern Africa; and Captain Maurice

Cortier, an eminent topographer, active in

archeology in the territory of Sahara.

SiE Arthur Herbert Church, formerly pro-

fessor of chemistry at the Eoyal Academy of

Arts, London, known for his contributions to

chemistry and mineralogy, has died at the age

-of eighty-one years.

Dr. Ernst Meumann, professor of psychol-

ogy at Hamburg, known for his contributions

to experimental and educational psychology,

has died at the age of fifty-three years.

The death is also announced of Dr. Stefan

Witasek, director of the psychological labo-

ratory at Gratz, at the age of forty-five years.

Dr. Oskar Simony, emeritus professor of

mathematics and physics in the Agricultural

School at Vienna, has died at the age of sixty-

three years.

The Brooklyn Botanic Garden was opened

on June 5 for inspection by its members and

invited friends and, on the following day, it

was opened to the general public, and will re-

main open, free to all, daily hereafter.

The third annual meeting of the American

Association of Anesthetists will be held in the

New Auditorium, San Francisco, on June 21,

under the presidency of Dr. Charles K. Teter,

of Cleveland. There will be two scientific ses-

sions, the first item on the program being the

address of the president, who will speak on

the subject " Nitrous Oxide Oxygen Anesthesia

in Obstetrics."

There has been founded by the graduate

and undergradute students of the department

of geology and mining of the University of

Kansas a professional fraternity, Sigma

Gamma Epsilon. It is proposed to establish

chapters of the organization in the leading

educational institutions of the United States

and Canada. At present there does not ap-

pear to be any such fraternity and it is hoped

that its organization wiU promote an increased

interest in geological science.

At the election of members to the Society

of the Sigma Xi held recently by the Omega
Chapter of the Ohio State University the

following candidates were chosen : Professor J.

Warren Smith, professor of meteorology from
the faculty; seventeen young men and two

young women from the graduate school and
fourteen young men from the fourth year or

senior class. This is the largest number ever

elected by the Omega chapter. The greater

increaise is from the graduate school, as candi-

dates from this class are not eligible unless

they have done creditable research work as

well as shown an inclination and ability to

continue such work.

The newly established chapter of Sigma Xi
was installed at the University of Texas on the

evening of May 17. The installation exercises

were conducted by Professor S. W. WiUiston

of the University of Chicago. Professor

"WiUiston gave an interesting public lecture on
" The Contribution of Texas to our Knowledge

of Early Land Life." Following the lecture

the installation proper took place at the uni-

versity club house in the presence of the

charter members, initiates and invited guests.

The chapter consists of twenty-one charter

members and eleven newly elected members.

The following are charter members: 0. L.

Baker, E. C. H. Bantel, S. L. Brown, J. M.

Bryant, H. P. Bybee, D. B. Casteel, E. L.

Dodd, W. S. Hunter, D. J. Jones, T. L. Kelley,

J. M. Kuehne, L M. Lewis, F. McAllister,

J. T. Patterson, M. B. Porter, A. Eichards,

E. P. Sehoch, F. W. Simonds, F. L. Whitney,

C. S. Yoakum and M. S. Young. The newly

elected members are : F. D. Barrow, Mrs. L. T.

Binkley, A. Deussen, W. A. Felsing, 0. G.

Hartman, Miss Goldie Horton, W. T. Bead,

E. W. Schuhmann, B. C. Tharp, T. U. Taylor

and J. A. Udden. The following officers have

been elected for the coming year: :

President: Professor J. T. Patterson.

Vice-president : Professor F. W. Simonds.

Becording Secretary: Professor E. L. Dodd.

Corresponding Secretary: Professor I. M. Lewis.

Treasurer: Professor S. L. Brown.

Mt. Lassen, California, whose violent erup-

tion of May 19 places it in the first rank of

volcanoes now dangerously active, has be-

come the subject of an informal cooperative

study by the geological survey and the forest

service. At the request of the survey, a tele-
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gram has been sent from Washington instruct,

ing the ofScers of the Lassen national forest,

in which the peak stands, to continue observa-

tions of the volcano's activity and keep a

record to be used as a basis for a scientific in-

vestigation by J. S. Diller, the government

geologist, vcho is expected at Lassen early in

July. The observations are being made by

forest rangers at the scene and from a fire

lookout tower on Brokeoff Mountain, a few

miles north of the crater, where the forest serv-

ice last year kept watch on the numerous erup-

tions which occurred from May to September.

It is not known whether a cloudburst started

the last eruption by precipitating rain down
upon the molten lava in the crater, or whether

melting of the snow on the peak, with conse-

quent flowing of water into the crater, caused

the accumulation of steam which blew a river

of mud out of the mountain. Mr. Diller, who
made a study of the volcano last year, said

that he inclined toward the melted snow

theory, adding that the bright glow reported

as appearing on the clouds of smoke and steam

over the crater is a reflection of the red-hot

m.atter uncovered by the eruption, indicating

that the volcano is in a more or less danger-

ous mood. The river of mud which was shot

out of the north side of the crater and down

Hat Creek has damaged government and pri-

vate property, destroying bridges which were

necessary to permit the entrance of livestock

that are grazed on the forest range during the

summer. Some 12,000 cattle and 30,000 sheep

are grazed on the Lassen forest every year.

Special arrangements have been made for

the members of the Geological Society of

America and of the Association of American

Geographers attending their summer meetings

and the sessions of the American Association

for the Advancement of Science at San Fran-

cisco beginning August 2, 1915, for a " spe-

cial " over the Santa Fe Railroad leaving

Chicago on July 23 at 10:30 p.m. and Kansas

City at 11 A.M. on July 24. Numerous stops

and short side-trips are provided for to visit

points of particular geological interest and

especially places best showing the features of

desert erosion, the latter subject being one of

the main themes of discussion at the sessions.

For a limited number of other members of the

American Association for the Advancement of

Science who are intending to be present at the

San Francisco meetings and who wish to join

the special party, ample provision will be made.

Those joining the special party may return

home individually at any time and over any

route. The cheapest way will be for each per-

son to purchase a round-trip railroad ticket at

his home town, via the Santa Fe route from
Chicago and Kansas City to San Francisco,

with returning privileges over any other route

he wishes; this includes stop-overs at Los

Angeles and San Diego without additional

cost. Pullman reservations, Chicago or Kan-
sas City to San Francisco, should be made
early by direct communication with Mr.

Samuel Larimer, general agent, passenger

department, Sante Fe Lines, 315 7th St., Des
Moines, Iowa. The geological direction of the

special party wiU be under the supervision of

Dr. Charles Keyes, Des Moines, Iowa, to

whom communications may be addressed con-

cerning full information and detailed itin-

erary. The cost of the side-trips, etc., for the

five extra days on the way going will be

about $25.00 above regular individual fares, or

about $35.00 if the Painted Desert trip is

taken.

The third annual joint field meet of the

United States Bureau of Mines, the Ameri-

can Mine Safety Association and the Cali-

fornia Metal Producers' Association will be

held at the Panama-Pacific Exposition on

September 23 and 24. It is expected that

there will be a large attendance of mining

men, as the joint meet will either precede or

foUow the annual meetings of a number of

institutions allied to the mining interests,

such as the American Institute of Mining

Engineers, September 17 and 18; the Interna-

tional Engineering Congress, September 20

to 25; the American Mining Congress, Sep-

tember 20 to 22; the California State Mine
Kescue and First Aid Contest, September 22;

and the National Safety Conference, under

the joint auspices of the National Safety

Council and the California Industrial Acci-
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dents Commission, September 27 to 30. On
September 23, on the athletic field of the

Panama-Pacific International Exposition,

there will be a mine-rescue demonstration at

10 o'clock; at 2 o'clock in the afternoon there

will be a first-aid demonstration; and at 4

o'clock a demonstration of the explosibility

of coal dust. On September 24, at 10 o'clock,

will be held a first-aid contest for inter-state

supremacy; at 2 in the afternoon a rescue

contest for inter-state supremacy; at 4 in the

afternoon a rock drilling contest, and at 8

o'clock in the evening, there will be an award

of prizes and souvenirs at the convention

hall.

UNIVEB8ITT AND EDUCATIONAL NEWS

The Illinois legislature has passed a bill ap-

propriating $5,000,000 for the use of the Uni-

versity of Illinois for the biennium beginning

July 1, 1915. This amount lacks but little of

being the whole of the fund that has accumu-

lated in the state treasury from the one-mill

tax voted four years ago for the support of the

state university.

By the will of Miss Helen Collamore, of

Boston, $100,000 is bequeathed to Simmons

College, $20,000 to Eadeliffe College and $10,-

000 primarily to aid women students in post-

graduate courses in the Massachusetts Insti-

tute of Technology.

The General Education Board plans to enter

the field of educational research by assisting

workers of institutions of learning, as well as

supporting experiments and inquiries. Fur-

ther progress is reported in the project for

establishing an institute for training public

health workers. A model county organiza-

tion will be perfected in Mississippi, with the

cooperation of the state superintendent. Sev-

eral appropriations are also announced. Two
hundred thousand dollars are subscribed to the

Vassar College endowment fund, $125,000 to

that of Denison University, Granville, Ohio,

and $100,000 to Pomona College, Claremont,

Cal. The sum of $140,650 is appropriated for

the current year's work in developing second-

ary and rural schools for both white and Negro

races. The board has contributed $21,000 for

continuing the farm demonstration work for

children's clubs in Maine and $10,000 in New
Hampshire, undertaken with the agricultural

colleges of these states.

Professor R. J. Pool has been chosen by

the board of regents of the University of

Nebraska to be acting head of the department

of botany, to fill the place made vacant by the

death of Professor Charles E. Bessey. J. E.

Weaver, for two and one half years connected

with the botanical department of Washington

State College, and for the past year with the

botanical department of the University of

Minnesota, has been appointed assistant pro-

fessor of botany in the department.

Dr. Joseph Peterson, the circumstances of

whose resignation from the chair of psychol-

ogy in the University of Utah have been noted

in this journal, has been appointed professor-

ial lecturer in the University of Minnesota.

Other appointments at Minnesota are: Elmer

J. Lund, assistant professor of zoology; Rob-

ert C. Ashby, assistant professor of animal

husbandry; Jean MacKinnon, assistant pro-

fessor of nutrition; Lucile Wheeler, assistant

professor of foods and cookery; Merritt R.

Grose, instructor in chemistry, and John 0.

West, instructor in physical education.

De. George W. Corner, now on the staif

for gynecology of Johns Hopkins University,

has been appointed assistant professor of

anatomy, and I. 0. Hall, formerly of the

Cutter laboratories, assistant professor of

bacteriology, in the University of California.

At the University of Illinois Robert Stew-

art, professor of chemistry in the Utah Agri-

cultural College has been appointed associate

professor of soil fertility and assistant chief

in soil fertility in the Agricultural Experi-

ment Station. Gilbert Gussler, of the Uni-

versity of Ohio, has been appointed associate

in animal husbandry in the College of Agri-

culture. R. D. Carmichael, of the Univer-

sity of Indiana, has been appointed to be as-

sistant professor of mathematics in the uni-

versity.

Lee R. Dice, Ph.D. (California, '15), has

been appointed instructor in zoology at the

Kansas State Agricultural College.
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Professor Gilbert Gusler, of tlie Ohio

State University, has been appointed to a

position as associate in the department of

animal husbandry of the University of Illi-

DISCVSSION AND COBBESPONDENCE

COMPLEXITY OP THE ALEXANDRIAN SERIES

Under the tacit encouragement of our federal

and state geological bureaus the unfortunate

practise of continually displacing already well-

defined and useful terranal titles by new ones,

often of very doubtful utility, with the idea

in mind that such continual change in nomen-

clature is the only essential element in the

advancement of knowledge, seems to be nota-

bly increasing rather than showing any appre-

ciable signs of wane. Lest the shadow perma-

nently be mistaken for the substance every

contemplated case of renaming demands be-

forehand the closest scrutiny.

It was a similar tendency, a generation ago,

that led the various geological surveys to dis-

pense with the services of the paleontologist

and to adopt the lithologic unit in stratigraphic

classification and in cartographic representa-

tion. In new form the remaining mania still

refuses to be downed.

A recent concrete case is the proposal of the

name Alexandrian for an Early Siluric series

in the Mississippi Valley. This instance is

no worse than a multitude of others. It is

selected at random, chiefly because it illus-

trates in small compass more points than any

other that comes to mind. Moreover, it em-

phasizes three facts of universal application.

There is first the doubtful expedient of

erecting groups so large as that of series by

merely throwing together all strata lying be-

tween two well-known horizons. Second, there

is the pernicious habit of making inconse-

quential additions to or subtractions from al-

ready defined formations and proposing there-

for entirely new names, when the old terms

easily answer without violation of a single

canon of nomenclature. In the third place

there is little or no consideration of paleo-

geographieal conditions. Until the last-named

factor is recognized in something of its true

perspective there can be little real progress in

the solution of the broader problems of local

statigraphy.

Now the Siluric section of northeastern Mis-

souri is quite remarkable because of the fact

that it is so meagerly represented, because it

is divided medially by a marked plane of un-

conformity, and because there is an overlapping

of a southern earlier Siluric deposition by a

northern later one.

In the proposal of the term Edgewood forma-

tion to include the Bowling Green limestone,

the Noix oolite, a local phase of what was later

called the normal Noix limestone as noted by

Ulrich, and the lower normal limestone to

which recently the name Gyrene limestone

was given, the significance of the notable plane

of unconformity at the base of the Bowling

Green member was completely overlooked. It

now transpires that the stratigraphic aflinities

of this formation are with the northern, or

Iowa, section instead of with the southern or

southern Missouri sequence; that its time rela-

tions are with the Mid Siluric rather than with

the Early Siluric sub-period. In consequence

of these facts Edgemont as a terranal designa-

tion becomes at once invalidated.

By slight change in the original significa-

tion of the term ISToix, as applied to a limestone

member, this name assumes a useful and valid

role. The appellation Gyrene for a limestone

becomes wholly unnecessary. If in the north

Missouri region the term Alexandrian series

is to be retained as a permanent stratigraphic

title with a taxonomic rank of series it wiU

have to be restricted in its application to the

Siluric strata below the plane of unconformity

marking the base of the Bowling Green lime-

stone.

According to the rule of nomenclature laid

down by its author the term Alexandrian would

have to be abandoned and a new title proposed.

There is urgent need of a serial term for

the Early Siluric section of the Ozark

region. It appears a happier treatment of

the problem to retain a name already in use,

modifying its delimiting application slightly

to meet the exigencies of newly discovered rela-

tionships. Only in this way can the interests

of stable geologic nomenclature be best sub-
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served and a term like Alexandrian series be

established as a valid stratigrapbic title.

Charles Keyes

alabama aegillacea in minnesota

The cotton-worm motb, Alabama argillacea

Hubn., appeared in Minnesota during the

past season at several different places. The
first recorded appearance was at Garden City,

Blue Earth County, September 21, where it

was proving injurious to a variety of ever-

bearing strawberries. The moths punctured

the fruit and apparently did considerable in-

jury.

Between the tenth and the fifteenth of Oc-

tober, several other inquiries from other places

were received, complaining of this moth injur-

ing strawberries. One complaint came from
Eochester, Minn., one from St. Paul, and one

from Excelsior, which is on Lake Minnetonka,

west of Minneapolis. The moths apparently

stayed but a very short time in each of these

places. Between the fifteenth and nineteenth

of October the nurseryman at Garden City,

Minn., had further trouble from these moths.

He stated in a letter that they were most

abundant about the twentieth of September,

after which they disappeared, becoming rather

scarce, but appearing again in numbers about

the fifteenth of October.

These few notes may be of interest to ento-

mologists, as they show the northern flight of

the moths; also that they will feed on fruit,

if fruit is available at that time.

William Moore
Division op Entomology,

University ov Minnesota

chemihydrometry

The writer has been searching for a name
for the new method of measuring the flow of

rivers, the discharge of turbines and the ca-

pacities of reservoirs by means of chemicals

mixed with liquids. OJiemihydrometry seems

to convey the idea exactly, but it can be criti-

cized in at least two respects. It is a com-

pound whose component parts are derived

from two different languages, which is not

good form, and the second part is almost ex-

clusively used when it refers to the determi-

nation of density or specific gravity.

An appropriate name for this new branch

of engineering will soon be in demand and it

is, therefore, suggested that other names be

submitted by your readers for consideration.

B. F. Groat

EYE shades for microscopical work

To THE Editor of Science: The eye shade

described in Science for May 28 is identical

in plan though not quite as perfect in con-

struction as one sold for many years by deal-

ers in microscopic supplies. It was designed

by Dr. E. H. Ward and is illustrated in ear-

lier editions of Gage, " The Microscope " (e.

g., VI. ed., p. 59), and in various catalogues

of micro accessories as Ward's Eye Shade.

In the later editions of Professor Gage's book

it is replaced by another form which in the

author's judgment probably meets the needs

of the case more satisfactorily.

The discussion which Professor Gage gives

in connection with the figure of the eye shade

regarding the care of the eyes is worthy the

more careful consideration of the laboratory

teacher. Such problems receive little, if any,

attention in the training of graduate stu-

dents, and college classes suffer when every

new generation of teachers comes to practise

on them. X

SCIENTIFIC BOOKS

The Climatic Factor as illustrated in Arid

North America. By Ellsworth Hunting-

ton, with contributions by Charles Schuch-

ert, Andrew E. Douglass and Charles J.

Fullmer. Carnegie Institution of Wash-

ington, Publ. 192, 1914. 4to. Pp. 341, richly

illustrated.

The senior author of " The Climatic Factor "

has for a number of years endeavored to throw

light upon the relations between changes in

climate and human activity, and the wealth of

fact which he personally has hitherto brought

to light and correlated with the investigations

of others, especially archeologists, in that re-

gion called the cradle of western civilization,

together with interpretation in terms of cli-

matic oscillation, have won for him much
recognition both from a wide circle of the
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intellectual laity and within the narrower

circle of more critical students. A more fasci-

nating volume to those who endeavor to

glimpse the ancients as living beings overcom-

ing and being overcoming by their environ-

ments, than "Palestine and Its Transforma-

tion " has rarely been written, and in it

Professor Huntington in a measure has antici-

pated the feature of the present volume which

to the biologist especially will make the most

intimate appeal. As the author remarks in his

preface, his thesis of climatic pulsations within

measurably recent times may till now have

been open to the criticism that the facts may
have been arranged to fit the theory, but grant-

ing this to be so, we have now given us indu-

bitable evidence, mathematically treated, de-

rived from growth rates of the " big trees," so

that in the absence of instrumentation we are

supplied with a rainfall curve dating back over

3,000 years, which, viewed broadly, is little less

dependable for that lack.

The method of attaining this end is credited

to Professor A. E. Douglass, who, while resi-

dent in Flagstaff, conceived the idea of show-

ing association between meteorological varia-

tions and astronomical phenomena during long

periods of time for which records are not avail-

able. This method is presented by him in

Chapter XI. of the volume. The fundamental

data are the measurements of the growth rings

in old trees obtained in numbers sufficient to

allow the determination of the amount of

error dug to various causes and their elimina-

tion. The errors considered by Douglass are

those introduced by the irregularities of growth

due to discontinuity of moisture supply during

the growing season, such errors being of rela-

tively greater importance in comparing growth

and recorded rainfall, during a comparatively

short period of years. The results of the in-

vestigation are correct within a range of 70

to 82 per cent., and certainly sufficiently so to

warrant reliance upon tree growth as an indi-

cator of climatic variations. Growth rates

for a period of 600 years were then studied, a

correction for age being indicated, and from

the result it is clearly to be inferred that cli-

matic pulsations have occurred during the pe-

riod in question. These, it is finally argued.

are expressions of weather changes due to sun-

spot activity, a view supported by data from
German trees.

In the following chapters Huntington ap-

plies the above method, introducing an addi-

tional correction for " longevity," the effect of

which is to still further rectify the curve em-
bodying a correction for age, and to make the

sinuosities of the growth curve comparable at

all points throughout its extent. The evidence

for pulsations of growth is further found in

trees widely scattered from Maine to Cali-

fornia. It is, however, to be noted that in-

verse growth fluctuations occur, as for example

when a change which produces a " drought in

the north may produce an excess of moisture in

the south." This extension of method then

leads the way to a dramatic climax in the fol-

lowing two chapters in which the special diffi-

culties presented by the "big trees" of Cali-

fornia are dealt with and the interpretation of

their growth curves is presented. The original

data are recorded in the statistical portion of

the volume, where 28 pages are found crowded

with tabulated figures at which one must look

in order to form some conception of the

enormous amount of work of a purely induc-

tive kind upon which the author's conclusions

rest. The derived curve of tree growth for

3,000 years and the curve for climatic change

in western Asia based upon historical data, on

page 172, must remain, whatever the minor in-

accuracies may turn out to be, of preponder-

ating interest for students of climate, and wiU
become an item of classical value.

From these curves there emerges the con-

clusion that beyond the cycles of lesser ampli-

tude embraced within shorter time periods

(120, 21 and 11 years) others occur " of the

length of centuries " but without recognizable

periodicity, and that these pulsations, to use

the author's favorite term, have been synchron-

ous in western America and western and cen-

tral Asia. His methods, tested against each

other in this volume, point also to a condition

300 years ago on the whole moister than now
obtains.

Inquiry into the possible causes of the dis-

coverable fluctuations occupies Chapter XIX.,

in which a variety of evidence, including solar
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constants, sun-spots, the prices of wheat, size

of crops, growth of trees and comparative tem-

perature fluctuations at various points of the

earth's surface, contributes to support the con-

elusion that the " solar hypothesis," meaning

the occurrence of sun-spots and a correspond-

ingly cyclic change in the sun's radiation are

sufficient to and do account for the causation

of measurable meteorological results. The

larger question of climatic change during the

vast extent of geological time is attacked by

Dr. Charles Sehuchert in a paleometeorological

monograph incorporated into the volume as

Part II., in which the crustal deformation of

the earth due to gravitational agencies is seen

as the cause of change and redistribution of

climatic zones. It seems conclusive that pe-

riods of mountain-making have been followed

by cooler times, though, as Huntington and

Sehuchert both admit, there still remains the

difficulty of accounting for the apparent causal

relation between these, for the minor fluctua-

tions of climate which are now in progress, and

for the interglacial climates characterized by

higher temperatures. At this point the solar

hypothesis appears to articulate with that of

crustal deformation. A full and impartial

discussion of all the theories, in itself quite

exemplary, strengthens the authors' positions,

but for these details the original volume must

be examined.

There remains of the reviewer's task a neces-

sarily brief and equally inadequate mention

of the body of evidence from the point of view

chiefly of human activity, but including certain

topographic facts.

The salient condition for the studies lies in

the sensitiveness of the semi-arid desert to

apparently minor deviations from the normal

course of rainfall, and, for the author's pur-

pose, its effect upon human economy. That

these fluctuations of precipitation have oc-

curred, there is abundant evidence in records,

and in the fate of modern enterprises ; and, ac-

cording to Huntington, in the making of ter-

races, new and old, but all embraced within

comparatively recent times, which can be seen

at the present time well illustrated in the Santa

Cruz Eiver at Tucson, in the different levels

of lake beds, in the fixation of older and move-

ment of later sand dunes, as illustrated in the

White Sands of the Otero basin and in the

different ages of ancient aboriginal villages.

Evidences of an earlier large population were

studied in localities found in the whole wide

region from south New Mexico to northern

Sonora. The close examination of these evi-

dences is so masterfully done, and with such

intimacy of touch, that one feels, as it were, a

thread of drama running through it. While

the contemplation of history seems to lengthen

the years agone, that of the earlier culture of

the desert seems, in these studies, to bring us

nearer to the past. In particular, the account

of the condition on the lower Altar may be

cited in illustration of method and treatment.

This valley, beginning at the village of Altar

and ending at Disemboque on the Gulf of Cali-

fornia, contains a string of villages either occu-

pied, as Caborca, with 1,500 inhabitants, and

Buzani with a mere handful, but with the

riiins of a mission, or uninhabited—and recog-

nizable only from the itsual signs—artefacts,

foundations, canals, villages extensive enough

to accommodate 1,500 folk, perhaps more.

Lands now either cultivated opportunistically,

but less and less as the gulf is approached or

not at all, but always extensive enough for the

support of large numbers of the primitive peo-

ple, together with signs of irrigation works,

combine with the ruins, to form a setting for

a numerous people. But the people are not

there. All the facts point to a condition when

agriculture was possible and water was in

quantities sufficient to supply the villages by

means of canals, in the absence of wells (as

at Buzani). A feature of especial interest

described is the curious terraces or trincheras

found at various localities. These merge with

rectangular areas, discernible now only from

an eminence, on the lower gentler slopes.

These trincheras were undoubtedly for agri-

cultural use, and this view taken by Hunting-

ton, receives support from the occurrence of

similar trincheras observed by the reviewer

in the fastnesses of the Sierra Madre of Chi-

huahua, associated with the ruins of ancient

villages. But if for agriculture, whence the

water? A little arithmetic shows pretty con-

clusively that they could not have been irri-
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gated, since the work, whicli would have been

done by the women, would have amounted in

the case of the Great Trinchera to enough to

demand a population of 15,000, "where now
there are scarcely more than 200," in view of

which it seems far more likely that dry farm-

ing was possible, and this in turn supposes a

greater rainfall than occurs at present.

But the main effort is to show that not only

has there been a change in rainfall during the

last few hundred years, but that the whole re-

gion studied presents evidences of successive

stages of culture. The evidence derived from

human agencies is of course the more diificult

to obtain and interpret, but taken together

with that from other sources, it gives more

than suggestive strength to the discussion.

For example, the early Spaniards found no in-

habitants in the Chaco Canyon, while their

artefacts show them to have been different from

the more modern Pajaritans. The extremely dry

character of the region indicates that it would

have become uninhabitable earlier than other

localities which have been occupied at later

dates.

In this connection southern Mexico is

treated as a test ease and similar conclusions

are arrived at, while three other chapters deal

with Yucatan, with Guatemala and the High-

est Native American Civilization, and with

the Relation of Climatic Changes to Mayan
History. The rich indications, buried now in

well-nigh impenetrable jungle, of a highly

able and intelligent people, are found in a

region which forbids at the present any ap-

proach to civilization at all, in view of the

great heat, disease and the consequent debil-

itating effects. But a small decrease in rain-

fall would alter these conditions, so that what

would cause the disappearance of people in

temperate regions would permit their greater

development in the tropics, since a diminu-

tion of rainfall sufficient to allow the develop-

ment of dense forests would cause them to be

replaced by jungle, and the jungle, in turn, by

bush. A healthful atmosphere would thus dis-

place a noxious one, and human progress,

otherwise inhibited, would be stimulated. But

this means that while the deserts of the south-

west are drier now than formerly, the scenes of

former Mayan greatness are now moister, in

apparent contradiction to the major thesis of

the volume. At this point a paper is contrib-

uted by Dr. Charles J. Kellmer on " The
Shift of the Storm Track." It is shown that

during an interval of 21 years the storm track

has shifted a small distance to the west and

south, and it is perhaps more than a mere

coincidence that the magnetic pole has also

shifted (according to Bauer) westward and

(chiefly) southward. This broaches the sub-

ject of the latitudinal change of climate due

to this cause, and if, as Huntington contends,

such changes have occurred in the lands of the

Mayas, the general contention that the pro-

found changes in human culture, indicated by

their reliquise, are due to them. In this

light, the Mayan history is reviewed in Chapter

XVIII., and a parallel is drawn between the

climatic changes as registered by tree growth

and the rise, decline, renascence and ultimate

reduction to a rather low grade of culture, of

the Mayan people, not so low, however, as that

of other tropical peoples. In this study, his-

tory and archeology are brought together, and

if the results are, as Huntington says, not too

much to be depended on, the treatment again

illustrates the method of coordinating evidence

from these and other sources in order to get a

broader view of the possible causes of culture

changes in the past. The surai total of the

work is to strongly indicate a general paral-

lelism between these changes in central Amer-

ica and the desert regions to the north and

those of central and southwestern Asia as cor-

related with the climatic pulsations indicated

in the growth records drawn from a minute's

study of the California trees.

The volume is a big one, and really too big

and too detailed, and with evidence drawn from

too many kinds of sources for competent re-

view by a single reader. If this review fails in

the critical attitude, a good purpose will be

served if, besides indicating the scope of the

studies, the general attention is directed to

large and conscientious effort, supported by

great if restrained enthusiasm, to work out an

intricate problem which has an intimate bear-
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ing on the history of the human race, that of

the relation of culture to climate. Much as

has been done, the author would be the last

to say that more than a breaking of the ground

has been accomplished. He himself is as busily

engaged now as before, deriving evidence

from all sources available to him, as witness

the recent papers on the relation of climate and

civilization, work and weather, in Harper's

Magazine, forecast doubtless of more extensive

study of the same kind.

A single matter of book-making should be

especially mentioned. In a note to the reader,

following the table of contents, a list of segre-

gations of chapters is given for the direction

of those more especially interested in one field

of thought than another. Such schemes are

helpful in these days of much publication.

Francis E. Lloyd
McGiLL University

ISE PSOCEEDINGS OF THE NATIONAL
ACADEMY OF SCIENCES

{NVMBEBS 1-4)

Pour numbers of the Proceedings of the

National Academy of Sciences have now been

issued. These contained in 258 pages a total

of YO articles, including the report of the au-

tumn meeting of the Academy. The average

length of the contributions was therefore 3.Y

pages, which lies well within the limit of 6

pages, or 2,500 words, set by the editors.

The number of articles in the various

branches of science is as follows

:

Mathematics 11 Astronomy 11

Chemistry 33 Gteology 2

Paleontology 1 Botany 4

Zoology 5 Genetics 5

Bacteriology 2 Physiology 8

Amthropology 5 Psychology 2

The inadequate representation of certain

sciences, such as physics, geology and pa-

thology, is largely accidental, as many authors

in these fields have indicated their intention

of contributing to the Proceedings.

The arrangement of the articles according

to geographical distribution into Eastern,

Middle West, and Pacific also shows a reason-

able distribution over the whole United States.

The figures are:

Eastern ...35 Middle west ...21 Pacific ...13

The Pacific figures show the activities of the

great Lick and Mt. Wilson observatories in

astronomy; and the Middle West has an ex-

ceptional representation in mathematics.

A number of the papers which have appeared

in the Proceedings were read before the

Academy at its autumn meeting and have

therefore appeared in abstract in Science.

Without making exceptions in the case of

these papers, the contents of the first four

issues of the Proceedings may be outlined as

follows

:

Astronomy.—An analysis of the radial

velocities of nebulae by W. W. Campbell shows

that the planetary nebulse are on the average

moving much faster than the helium stars,

which are supposed to be nearest to the ne-

bular condition; and this leads to the sugges-

tion that these nebulse may have arisen by the

collision of fast moving stars with resisting

media.

H. D. Curtis, from a study of photographs

of nebulse taken at various times throughout

a period of thirteen years, concludes that

there are upon the plates no evidences of in-

ternal motion and little if any of proper mo-

tion, indicating great distance and enormous

size for these objects.

The announcement of the discovery of the

ninth satellite of Jupiter is made by S. B.

Nicholson.

E. E. Wilson reports abnormally high radial

velocities (some 250 km. per sec.) for nebulse

in the Magellanic Clouds, and calls attention

to the importance of determining the velo-

cities of stars in the clouds to ascertain

whether the clouds as a whole may have such

a velocity.

Kapteyn's theory that the universe is mainly

composed of two great streams of stars is

strongly supported by a statistical study of

stellar radial velocities by J. C. Kapteyn

and W. S. Adams. New observations of faint

stars show that the streams extend to the

greatest distances for which data are available.

A. van Maanen's measures of stellar paral-

laxes with the sixty-inch reflector are appar-

ently of very high precision.
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Solar physics is represented by a number of

contributions. G. E. Hale and H. D. Bab-

cock seek witb tbe aid of the Stark effect to

measure the potential-gradient in the solar at-

mosphere, and find that at the level in question

it does not exceed two hundred times the

average value in the earth's atmosphere. A
study of the flash spectrum of the uneelipsed

sun leads W. S. Adams and E. G. Burwell to

infer that the observations without an eclipse

represented a lower level than those during

eclipse, and that there is a considerable gain

in accuracy (owing to the greater linear scale

of the Mt. Wilson photographs) ; the results

do not support the hypothesis of anomalous

dispersion as explanatory of solar phenomena.

C. E. St. John offers an extensive critique of

this hypothesis, and concludes that the theory

which bases the shifts in the spectral lines on

supposed velocities in the solar atmosphere is

far more satisfactory than that which explains

these shifts by anomalous dispersion.

That spherical aberration may be induced

in a thoroughly corrected objective by rapidly

changing temperatures is noted by F. Schles-

inger, and mechanical devices for removing

the inequalities of temperature are described.

C. E. St. John and H. D. Babcock have ex-

amined the spectral lines in the iron arc and

have discovered that tlie wave-lengths of many
of the lines depend upon the portion of the arc

from which the light is taken, a fact which

must be recognized in fixing precise standards

in spectroscopy.

Chemistry.—Revisions of the atomic weights

of cadmium, lead and praseodymium are re-

ported by G. P. Baxter and various collabo-

rators. The values obtained are: cadmium,

112.417; lead, 207.20; praseodymium, 140.92;

01= 35.457 and Ag= 107.880 being assumed

in the computations. There appeared to be

no difference between specimens of lead from

different geographical sources.

W. A. Jacobs and M. Heidelberger offer a

proof of Dimroth's monomolecular formulas

for p-aminophenylmercuric compounds as

against Pesci's more complicated formulas.

P. A. Levene and E. B. La Forge state that

the 2-aminohesose isolated by them and named

chrondrosamine has the configuration of either

2-altrosamine or of 2-allosamine.

In a series of papers on potassium anunono

argentate, barate, calciate, and sodate, on
metallic salts of ammono acids, and on am-
monobasic iodides of aluminium, E. C. Erank-

lin reports further progress on his extensive

investigation on the analogies between aqueous

and liquid-ammonia solutions.

The use of J. J. Thomson's electron theory

of valence and of various modifications of that

theory is discussed by J. Stieglitz, both des-

criptively and (with collaborators) experiment-

ally. La papers on the molecular rearrangements

of triphenylmethane derivatives with the con-

clusion that the original Thomson theory is

extremely useful, but that its newer modifica-

tions are not necessary so far as the present

investigation is concerned.

An extended investigation of the effects of

lipases in hydrolyzing esters is described by
K. G. Falk. He comes to the conclusion that

the specific character of these effects is due in

some cases to the influence of the ester on the

enzyme in causing its coagulation or precip-

itation, and in other cases to the influence

of the enzyme on the ester arising from the

presence in the former of special groupings

similar to those in amino-acids and peptides,

which also bring about hydrolysis of esters, as

shown by the experiments of the author made
in collaboration with M. L. Hamlin.

E. W. Washburn and J. W. Bead show that

the freezing-points and the eutectic point of

solutions, however concentrated, of two sub-

stances which conform to the laws of ideal so-

lutions can be calculated; and they commu-
nicate experiments which show close concord-

ance of the observed eutectic points with those

calculated. They derive from their considera-

tions the following quantitative principle re-

lating to solubility: When a crystalline sub-

stance A is dissolved in any solvent B with

which it forms an ideal solution, its solubility

is independent of the nature of the solvent B,

and depends merely on the temperature and

on the melting-point and heat of fusion of the

crystals A.

E. W. Washburn and E. B. Millard show

that the electrolysis of a solution of cesium
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chloride containing- raiEnose at low concentra-

tion is attended by a decrease in the anode-

portion, and an increase in the cathode-por-

tion, of the ratio of the quantity of water to

that of raffinose. This result proves that there

is a net transfer of water to the cathode, and

therefore that the cesium ion is hydrated to a

greater extent than the chloride ion. The
cesium ion is shown to be the least hydrated of

the ions of all the alkali elements previously

studied.

Geology.—A voyage through the Pacific to

visit coral reefs for the purpose of discriminat-

ing between various theories proposed to ac-

count for their formation convinced W. M.
Davis that Darwin's original theory of sub-

sidence gives by far the most satisfactory ex-

planation of all the barrier reefs he visited.

G. r. Becker proposes to consider the earth

as a heat engine competent to bring about all

the dynamical effects with which geology has

to deal by the stress and strains which would

arise during cooling, due to local differences

of the tendency of the surface layer to lose

heat.

Paleontology.—The hypothesis advanced by

C. D. Waleott that bacteria probably were an

important factor in the deposition of the

Algonkian limestones has received strong sup-

port by his discovery of bacteria resembling

Micrococci in the fossil alga of the ISTewland

limestone.

Botany.—C. J. Chamberlain presents a

phylogenetic study of Cycads based upon de-

tailed field-work extending over a decade.

Phoradendron is classified by W. Trelease

into two primary groups : Boreales containing

60 and iEquateriales containing 202 difiterenti-

able forms, most of which he regards as species.

From a study of the morphology and rela-

tionships of Podomitrium malaccense D. H.

Campbell decided that PodomUrium is much
more like Blytiia than like Metzgeria and

should be placed in the Blyttiacese rather than

Aneuracese.

That the loss of viability in seeds with stor-

age is a matter of coagulation of cell proteins,

and that there is a possibility of determining

a quantitative statement of the significance of

various storage conditions, is indicated by a

study of the germination of wheat by W.
Crocker and J. F. Groves.

Zoology.—Experiments on the fertilizing

power of sperm dilutions of Arbacia indicate

to F. R. Lillie that the loss of fertilizing power

is due not to loss of motility of the sperma-

tozoa, but to loss of their activating substance,

which he designates as sperm receptors; light

is also thereby thrown on the process of fertili-

zation.

C. Zeleny and E. C. Faust investigate di-

morphism in size of spermatozoa with its rela-

tion to the chromosomes, and come to the con-

clusion that such dimorphism must exist very

generally and is probably the result of chro-

mosomal dimorphism present in the sperm-

atids.

E. Goldschmidt reports experiments which.

point to the probability that the general proc-

esses of spermatogenesis are necessary re-

actions of the cells to a systematic regulation

of the osmotic conditions on the part of the

follicular membrane; the individual specific

processes are caused by the specific properties

of the reacting cells.

Extensive experiments on flounders show

that their remarkable ability to simulate the

color and pattern of the background against

which they rest is controlled by their visual

perception of the background and that the

rapidity of the adaptation to surroundings is

greatly increased by frequent practise, accord-

ing to S. O. Mast.

A quantitative ecological study of the Mad-

reporian corals of the fringing reef of Maer

Island is presented by A. G. Mayer; the

destructive efliects of temperature, silt, etc.,

are discussed.

Genetics.—0. B. Davenport has two articles

upon the feebly inhibited: I. Violent temper

and its inheritance; II. Nomadism or the

wandering impulse with special reference to

heredity. The nomadic instinct is fundamen-

tal in man, but is inhibited in well-regulated

individuals. The tendency to outbursts of

temper is probably a dominant trait.

By studying quantitatively the color pat-

terns of a race of rabbits bred especially for

the purpose W. E. Castle and P. B. Hadley

obtain what they regard as conclusive evidence
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against the idea of unit-cliaracter constancy

or "gametic purity."

Experiments on self-sterility incline E. M.
East away from simple Mendelian formulas

of the type suggested by Correns and toward

Jost's idea of "Individual stoffe" and a near-

Mendelian interpretation.

In an attempt to analyze the normal varia-

tion of an organism from the standpoint of

Entwichlungsmechanih, R. Pearl and E. M.
Surface study growth and variation in maize.

They find that the differences in the manner
of growth of individual plants and of groups

of plants can not be explained as the effect of

environmental factors, but should be regarded

as due to internal factors; they regard the

differences as due to independent Mendelian

factors distributed at random in any population

of open fertilized maize plants.

Bacteriology.—W. A. Jacobs and M. Heidel-

berger report upon a new group of bactericidal

substances obtained from hexamethylene-

tetramine.

In experiments upon B. coli, E. O. Jordan

finds an instance of bacterial mutation which

seems to fulfil the requirements of appearing

suddenly without intermediate stages, of being

irreversible, of comprising change of two char-

acters, and of not involving all of the cells

of the parent strain.

Physiology.—In a series of short notes E.

G. Benedict (with collaborators) sets forth

these results: The gaseous metabolic processes

of vegetarians are qualitatively and quanti-

tatively essentially those of non-vegetarians

of similar height and weight. There is a

distinct tendency for athletes to have a

measurably larger basal resting metabolism

than non-athletes. Men disclose a basal

metabolism some 5 or 6 per cent, greater than

women of similar height and weight. The
general conclusion is that the basal metabolism

of an individual is a function, first, of the total

mass of active protoplasmic tissue, and second,

of the stimulus to cellular activity, existing at

the time the measurements are made. The
416-page monograph containing chemical and

physiological studies of a man fasting thirty-

one days, recently published by the Carnegie

Institution, is represented in the Proceedings

by a chart indicating the trend of the most

important factors measured.

An exposition of a dynamic conception of

the organic individual is given by C. M. Child

in terms of metabolic gradients. The region

of high metabolic rate determining the grad-

ient arises from the differential action of

factors external to the organism and becomes

the chief determinant of the rate in near-by

regions, thus finally dominating the whole

individual and affording a basis for the orderly

development of the whole which is observed

throughout nature.

According to S. Tashiro the nerve impulse

is a propagation of chemical change, a pro-

pagation due to restoration of an equilibrium

disturbed by the increase of metabolism at

the point of stimulus and proceeding toward

the point where there is less chemical activity

as measured by production of carbon dioxide.

J. Loeb and H. Wasteneys find that helio-

tropism in animals and plants is essentially

the same.

Anthropology.—GaxihoVi and related types of

culture among the Indians and the diffusion

of horse culture among them are treated in

two articles by C. Wissler.

A. C. Eletcher reports upon her studies

of Indian music.

An examination of Barbados convinces J.

W. Fewkes that Barbados had in prehistoric

times a large local population whose culture

resembled that on the other West Indies.

A. Hrdlicka gives an account of the an-

thropological expeditions sent out to collect

material for the exposition at San Diego.

Psychology.—An outline of a point scale for

measuring mental ability, a revision of the

Binet scale, is given by R. M. Terkes. The
same author sketches the results of his experi-

ments upon color vision in the ring dove.

Mathematics.—L. E. Dickson offers two

papers upon his new modular geometry. Two
notes on abstract groups are due to G. A.

Miller. Point sets and allied Cremona groups

are treated by A. B. Coble, and H. S. White
gives an account of his investigation of triad

systems. The theory of surface is discussed

by E. J. Wilczynski and L. P. Eisenhart,

and E. L. Hitchcock submits a classification
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of quadratic vector functions. Analysis is

represented by a contribution from G. A.

Bliss on functions of lines and one from A.

Dresden upon tbe calculus of variations.

Edwin Ekwell Wilson

SPECIAL ARTICLES

A MODIFICATION OF THE BELLANI POROUS PLATE

ATMOMETER

A RECENTLY renewed and increased interest

in tbe direct measurement of the evaporating

power of the air'- has brought the atmometer
(incorrectly called evaporimeter, etc.) into

greater prominence than has heretofore been

enjoyed by that instrument. Atmometers are

now being used more than ever before, espe-

cially in plant physiology, plant and animal

ecology, and the agricultural aspect of clima-

tology.- This newer development of atmometry

1 The evaporating power of the air may be

thought of as the reciprocal of the resistance of-

fered by the air to evaporation from exposed liquid

water. The term is a misnomer to a degree, for

evaporation proceeds from a water surface in spite

of the conditions obtaining in the surrounding air.

Ceteris paribus, the greater is the air pressure, the

less rapid is evaporation; the less water is contained

in the air the more rapid is evaporation, etc. The

term has come into rather general use, however, and

may as well stand till a better is suggested; it is

logically no worse than the word suction, and, like

it, is readily understood by everybody. Condensing

power or water supplying power can not here be

used in place of resistance, because air without

water-vapor offers resistance to evaporation but

has no condensing power; it can not deposit water

upon a surface, no matter what its pressure may
be. The resistance offered by such dry air can be

expressed in terms of an equivalent condensing

power, however.

2 Livingston, B. E., '
' The Relation of Desert

Plants to Soil Moisture and to Evaporation," Car-

negie Inst. Wash. Pub. 50, 1906. Shelford, V. E.,

"Animal Communities in Temperate America,"

Geog. Soc. Chicago Bull. 5, 1913, pages 162-65.

Livingston, B. E., and) L. A. Hawkins, "The
"Water Relation between Plant and Soil, '

' Carnegie

Inst. Wash. Pub. 204, 1915 (the first paper of that

publication). Shive, J. W., "An. Improved Non-

absorbing Porous Cup Atmometer," Plant World,

18: 7-10, 1915. Livingston, B. E., "Atmometry

has emphasized the employment of water-

impregnated solids to furnish the evaporating

surface from which the rate of evaporation is

studied, and has discouraged the use, for many
purposes at least, of the open pan or tank of

water so commonly met with in meteoro-

logical and general climatological literature.

It has thus come about that considerable mis-

understanding has arisen as to what atmom-
etry is really aiming at and as to the relative

desirability of studying evaporation from one

or another kind of evaporating surface.

Of all the different forms of water-impreg-

nated surfaces employed in the study of atmos-

pheric evaporating power, the cylindrical por-

ous clay cup of Babinet^ has met with the most
favor among biological and agricultural work-

ers, and the standardized porous cups now in

general use foUow the principle of Babinet's

device. This type of atmometer possesses a

number of pronounced advantages over the

free water surface, when atmospheric evapo-

rating power is to be studied as an environ-

mental condition affecting animals and plants.

Among these advantages may be mentioned

the fact that the evaporating surface of the

cup projects up into the air like most animal

and plant surfaces. Thus it does not so

readily become clogged, as it were, by its own
vapor blanket, as does a horizontal surface.

Furthermore, the porous cup instrument is

much more readily and precisely read than is

the open tank, and very short time intervals

may consequently be employed. I have fre-

quently constructed graphs showing the march
of evaporating power by minute or 5-minnte

rates, a procedure hardly possible with any
form of pan atmometer. More important than

any other of the advantages here in question,

however, is the one depending upon compara-

tive variability of the evaporating surface with

and the Porous Cup Atmometer," Plant World,

18: 21-30, 51-74, 95-111, 143-149, 1915. Living-

ston, B. E., "Atmospheric Influence upon Evapo-

ration and Its Direct Measurement," Mo. Weather

Bev., 1915. McLean, F. T., "Relation of Climate

to Plant Growth in Maryland," Mo. Weatlier Bev.,

1915.

3 Babinet, J., ' ' Note sur un atmi

Compt. Bend. Paris, 27: 529-30, 1848.
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reference to wind action. When ripples or

waves are formed on a free water surface the

surface is very markedly altered, and this kind

of alteration occurs so generally and so un-

controllably with pan or tank atmometers ex-

posed in the open, that it renders futile any

detailed study of evaporating power carried

out with such instruments. Properly cared

for and properly operated, the porous cup sur-

face does not appreciably alter, at any rate it

is never altered by wind action. Other ad-

vantages of the porous cup over the free water

surface are related to errors in reading the

latter type of atmometer arising from splash-

ing and spray, the removal of water by animals

and the capture of animals, wind-blown leaves,

etc., in the tank; none of these errors are en-

countered in the operation of the Babinet

atmometer. Also, the porous cup may be so

mounted as not to absorb rain, which always

plays havoc with readings from open pans.

For certain purposes, however, such as the

study of atmospheric evaporating power at or

near the soil surface or the surfaces of reser-

voirs, etc., the porous cylinder is not well

suited; here a plane evaporating surface is

frequently requisite. The well-known Piche

atmometer, or Cantoni's* or Houdaille's^ modi-

fication of the latter, all three employing

blotting-paper disks, may be used in such cases,

but these instruments are less convenient

in operation than is the porous cup, in vari-

ous ways. It therefore seemed desirable to

bring into use what amounts to a porous clay

cup with a plane evaporating surface. Just

such an instrument was devised and described

*Cantoiii, G., "Sulle condizioni di forma e di

esposizione piu opportune per gli evaporimetri, '

'

Send. S. 1st. Lomb., 11., 12 : 941-46, 1879.

5 Houdaille, F., "Mesure de 1 'Evaporation

diume; description d'un 6vaporini6tre enregis-

treur," Bui. M4t. E4rault, 1890. (TMs is the in-

strximent catalogued by Richard Frgres, Paris. For

further references to Houdaille's work, as well as

that of others, see: Livingston, Grace J., "An An-

notated Bibliography of Evaporation," Mo.
Weather Sev., 36: 181-86, 301-06, 375-81, 1908;

37: 68-72, 103-09, 157-60, 193-99, 248-52, 1909.

Reprinted, repaged, Washington, 1909. This in-

cludes most of the papers appearing before 1908.)

very long ago by BeUani,' who appears to

deserve credit for first employing a water-im-

pregnated solid connected by a simple water

column with a reservoir at a lower level. The
principle here involved forms the basis of the

Piche-Cantoni and Babinet instruments aa

afterwards constructed.

It is hard to understand why Bellani's de-

vice should have remained unmentioned during

nearly a century of climatological and meteor-

ological advance. Especially surprising is this

lack of recognition when it is appreciated that

this horizontal plate of Bellani is exactly the

form of instrument that should have replaced

the open pan in the vain struggles of meteor-

ological students to obtain the long-sought
" evaporation formula " ; thus might have

been avoided, perhaps, some of the wasted

effort expended in attempts to express by a

single term the influence of wind upon evapo-

ration, when the latter was measured from the

variously rippled surface of free water.

In Bellani's atmometer, a horizontal porous

clay disk closed the top of a vessel completely

filled with distilled water, so that the lower

surface of the disk was in contact with the

liquid, while the upper surface was exposed to

the air. A horizontal, graduated glass tube, of

small bore, open at its distal end, projected

laterally from the vessel, and the air-water

meniscus in the tube progressed toward the

vessel as evaporation occurred, the tube thus

becoming more or less rapidly emptied of

water. A suitable reservoir and cock allowed

the meniscus to be pushed back over the

scale, by admitting more water into the vessel.

As water evaporates from the porous surface

of such an instrument more is imbibed from

below, and air pressure drives the meniscus

inward along the scale, keeping the vessel com-

pletely filled and the plate continuously in

contact with the water below. The instrument

may be mounted with a burette reservoir, as is

frequent with the porous cups now in use, in-

stead of the horizontal graduated tube.

After some preliminary discouragement I

have at length been able to obtain circular

6 Bellani, A., "Descrizione di un nuovo atmido-

metro, etc.," Gior. Fis. Chim., 311: 166-77, 1820.

(Eeprinted, Pavia, 1820.)
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porous clay plates (Y7 mm.—3 in.—in diam-

eter) mounted across the large end of a glazed

porcelain funnel. The apparatus is made as

a single piece, the funnel wall and the disk

being continuous, and the lateral surface is

afterwards heavily glazed externally. The
funnel part is nearly hemispherical, with the

cylindrical neck projecting outward from the

spherical surface, opposite the center of the

porous disk which closes the hemisphere at the

top. A vertical section of such a piece is

shown in Fig. 1. In operation, the opening

Fig. 1.

is closed by a rubber stopper bearing a tube

reaching to the water reservoir below, just

as in the case of the ordinary porous cup

atmometer. Of course it is not at all essen-

tial that the plate be horizontal; it may be

exposed in any direction, even downward. All

that is necessary is that the water level in

the reservoir be at a lower level. It maj be

mounted on a bottle or a burette, or any con-

venient form of reservoir, and the non-absorb-

ing mounting may be employed to prevent the

absorption of rain. In general, these Bellani

plates are to be operated just as are the ordi-

nary porous cups. Where a plane evaporating

surface is required, they possess all the advan-

tages of the free water surface and none of its

disadvantages. They also possess all the gen-

eral advantages of the porous cup . instru-

^^'^ Burton E. Livingston

the effect op temperature on the life cycle

of musca domestica and culex pipiens

Owing to a scarcity of data necessary to

illustrate the relation of the temperature to

the rate of breeding of flies and mosquitoes, a

set of experiments was undertaken at the sug-

gestion of Professor C.-E. A. Winslow, to

determine (approximately) this relation.

These experiments were made possible

through the courtesy of the department of

natural history of the College of the City of

New York in loaning us three incubators for

the purpose.

The experiments began late in July, 1914,

and ran through to the middle of September.

An effort was made to eliminate all factors

but that of temperature.

Individual variations among different

batches of eggs were eliminated by dividing

the same batch into three portions to be incu-

bated at the three temperatures.

Larvffl reared from the batches of eggs com-

pared were fed on the same food.

The light, throughout, was either diffused

or absent, and the same condition obtained in

the batches compared with each other.

By exposing several tumblers of water in

each incubator, the atmosphere was kept in a

high state of saturation.

All vials containing the breeding fly larva

were of the same cross section and the height

of manure was about the same in each, i. e.,

from 1^ to 2 inches; the mosquito-larvK vials

and infusions were also uniform.

From the above it will be seen, that although

the results may not indicate a breeding rate

generally true for each temperature, they never-

theless offer a fair comparative study of the

rate at the three temperatures.

Experiments with Flies

Experiments with the life cycle of flies will

be treated first.

Egg batches were obtained in the following

way: Elies were caught by net and females

with gorged abdomens selected. These were

first placed together in large fruit jars con-

taining rotten fruit (plums), and the jar was

TABLE I

Average Duration of Each Stage—Flies

Temp.
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TABLE OF KECORDED EESULTS OF WORK WITH PLIES
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ture was between the two incubator tempera-

tures.

The following table gives the average length

of period of each stage:

TABLE II

Average Duration of Each Stage—Mosquitoes

SNYDER'S RESULTS ON THE RELATION OP TEMPERA-

TURE TO THE RATE OP HEART BEAT

Temp.
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fluenee of Temperature upon Chemical Relation

Velocity," University of California Publications,

Physiology, Vol. 2, 1905, pp. 125-46.

2. Loeb, "Dynamics of Living Matter," 1906,

p. 108.

3. Hertwig, "Archives f. Mikroseop. Anatomie

und Entwieklungsgeschichte, " 1898, Vol. 51, p.

319.

4. Sanderson, E. D. and L. M. Peairs, '
' Relation

of Temperature to Insect Life," New Hampshire

College Agr. Exp. Sta., Bulletin No. 7, December,

1913.

S. D. Kramer
American Museum op Natural History

SOCIETIES AND ACADEMIES
THE BIOLOGICAL SOCIETY DP WASHINGTON

The 540th meeting of the society was held in

the Assembly Hall of the Cosmos Club, Saturday,

April 17, 1915, called to order by Vice-president

Rose at 8 p.m., with 50 persons present.

Under the heading Brief Notes, Dr. L. O. How-

ard called attention to the development of mos-

quito larvEe and adults in pools of water formed by

melting snow in the mountains of New York state,

the eggs having been laid on the ground the previ-

ous summer in places where pools would be

formed.

The first paper of the regular program was by

J. D. Hood, "Some Features in the Morphology

of the Insect Order Thysanoptera. " Mr. Hood

gave a general account of the Thysanoptera,

called attention to the large amount of systematic

work that had been done in it during recent years,

and said that it was estimated that about 25,000

forms would be found to exist in the order. He
called particular attention to the structure and

mechanics of the foot, and to the asymmetrical

mouth parts, illustrating the peculiarities of each

by diagrams. Mr. Hood's paper was discussed by

Dr. Howard.

The second paper of the regular program was

by Mr. E. A. Goldman, "Biological Explorations

in Eastern Panama." Mr. Goldman gave an ac-

count of his work in connection with the Smith-

sonian Biological Survey of the Panama Canal

Zone, in 1912, in extreme eastern Panama, with a

view to determining the faunal relations of that

section to the Canal Zone and to western Panama.

Very little zoological collecting had previously

been done in the region which was scarcely better

known than in the sixteenth century, at the time

of the Conquest.

The region proved to be mainly southern Amer-
ican in faunal characters, with a slight admixture

of north and middle American elements. Many
South American species apparently reach their

northern limits here. The collections of birds and
mammals have been identified, and about forty of

the mammals and thirty of the birds have been

described as new. Among the birds are three new
genera, two of them of humming birds. No new
genera of mammals were taken, but several had

not previously been reported from Panama. A
new species of Capybara was among the more no-

table mammals. Spiny rats of the genus Froechi-

mys were found common. The tail, normally long

in this animal, is lost through some pathological

condition in many individuals, and owing to this

circumstance the natives believe in the existence of

two species.

Mr. Goldman's paper was illustrated by lantern

slide views of the country explored, and of ob-

jects pertaining to its natural history. It was dis-

cussed by Messrs. Wetmore and Lyon.

The third and last paper of the program was by

Vernon Bailey, "Notes on Variation Distribution

and Habits of the Pocket-Gophers of the Genus

Thomomys." Mr. Bailey said these rodents con-

stituting a genus of the peculiar American family

Geomyidae are distributed over the western United

States extending from Alberta and British Co-

lumbia to southern Mexico. They range from the

Arctic Alpine to the Tropical zonal areas and are

generally abundant in the regions they inhabit.

They are burrowers, live almost entirely under-

ground and are probably more restricted in their

individual habitats than any other of our native

mammals. This to some extent accounts for their

great range of variation and the large number of

recognizable forms, nearly ninety. Almost every

change in climate, soil and environment is re-

flected by some change in the color, size, propor-

tions, or cranial characters. There is wonderful

adaptation in their color to that of the soil in-

habited by them, varying from creamy white on

the light sands of the lower Colorado River flats

to dark browns on the volcanic plateaus of Mexico

and Arizona, and almost black along the humid

Pacific coast region of northwestern California.

There is also a pure black form on the coast of

Oregon which may be an extreme case of dichro-

matism, as there are several species with a well-

marked black phase.

Their habit of burrowing enables the gophers to

escape many enemies and to adapt themselves to

rigorous climatic conditions. In the past this
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habit was useful in keeping the soil upturned and

"ploughed," but under artificial cultivation by

man this habit renders the animals a pest.

They are very destructive to root crops, clover,

alfalfa and grain. By cutting roots they often do

much damage to orchards, nurseries and vineyards.

They may be destroyed by trapping or on a large

scale by placing poisoned food in their burrows.

In a revision of the genus just submitted for pub-

lication as a number of the North American

Fauna a general discussion of the habits is given

as well as descriptions of species and subspecies,

and maps showing distribution.

Mr. Bailey's communication was illustrated by

lantern slides from photographs of living animals

and of their work.

Messrs. Cooke, Wilcox, Howard and others took

part in the discussion.

The Sdlst meeting of the society was held in the

Assembly Hall of the Cosmos Club, Saturday, May

1, 1915, called to order by Vice-president Eose at

8 P.M., with twenty-six persons present.

On recommendation of the council. Admiral G-.

W. Baird was elected to active membership.

Under the heading of Brief Notes and Exhibi-

tion of Specimens, Dr. O. P. Hay made remarks

on the extinct ground sloths of America and

called attention to the existence of a specimen of

Nothrotherium from the North American Pleisto-

cene, in Baylor University, Texas. Mr. Wm.
Palmer announced that he had lately seen an ap-

parently wild specimen of the European skylark

in near-by Virginia. He also exhibited the jaws of

a ray, Bhinoptera honasus, collected at Chesapeake

Beach, Maryland. Mr. E. W. Nelson called atten-

tion to the newspaper notoriety attained by the

San Antonio (Texas) bat roost erected under the

misconception that bats were destructive to mos-

quitoes. He said there was no evidence that the

species of bats {Nyctinomus mexicanus) in these

roosts consumed mosquitoes, and that they foraged

so far from these roosts that there would be little

likelihood of their consuming insects in the vicin-

ity of San Antonio.

The first communication of the regular program

was by C. W. GUmore, "Observations on New
Dinosauriaji Eeptiles.

"

The speaker discussed briefly some of the more

important discoveries of dinosaurian fossils made

in North America during the past two or three

years, referring especially to the explorations con-

ducted by the American Museum of Natural His-

tory and Canadian Geological Survey in the Ed-

monton and Belly Eiver formations in the Prov-

ince of Alberta, Canada. He stated that the re-

cent finding of several specimens with which was
preserved impressions of considerable parts of the

epidermal covering, leads us to hope that the time

is not far distant when the external appearance of

these animals will be as well known as is the in-

ternal skeleton.

Lantern slides of many of the more striking

specimens were shown, the speaker confining him-

self to brief explanatory remarks regarding their

systematic position and their more striking char-

acteristics. The following forms were discussed,

Saurolophus and Corthyosaurus of the Trachodont

dinosaurs; An^ylosauribS, an armored reptile;

Monoclonius, Ancliiceratops, Ceratops, Styraco-

saiirus and Braehyceratops, all of the Ceratopsia

or horned dinosaurs. In conclusion, life restora-

tions of Braehyceratops, Tliescelosaurus and Stego-

saurus modeled by the speaker were exhibited for

the first time.

Mr. Gilmore's communication was discussed by

Messrs. O. P. Hay, Nelson and Lyon.

The second eommunioation was by William

Palmer, "The Basic Pacts of Bird Coloration."

The complex and varied coloration of birds was

explained as due to several causes, which were

grouped as pigmental, structural, chemical and a

mixture of two of these. The basic pigmentation

was considered as composed of blackish, reddish

and yellowish cells, the latter being much subdued

and principally diluting the others. This colora-

tion group was classed as physiological, in con-

tradistinction to all other tints, colors and glossi-

ness, which were considered as psychological re-

sults due to semi-consciousness, especially to eye-

'sight, food and certain phases of light.

This arrangement was based on the experience

of the speaker on the forest slopes of Mt. Gede, in

western Java, where it was found that non-glossy,

dark and dingy colored birds were confined al-

most entirely to a habitat of damp, dense ground-

cover vegetation, while those clothed in more or

less brilliant colors were inhabitants of the inter-

mediate areas above the ground cover and below

the dense canopy of the branches of the tall forest

growth.

In the tops of the forest trees a different type

of coloration was evident; glossy blacks, whites

and grays, were exclusively characteristic, or pre-

dominant. These types of coloration were con-

tinued down into the lowlands in the same order,

but with different species or genera, and with the

tree-top type spreading through the more open
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and drier areas of the lowlands to near and on

the ground.

Less definite intermediate areas between the

ground cover and the tree tops, less dense, or with

a different vegetation, were shown to be habitats

of birds largely green or yellow, the result being

that given the general and special coloration of a

bird its habitat could be largely or clearly indi-

cated, apparent exceptions having been greatly in-

fluenced by other factors.

A correlation was made of these distributional

results with the birds of eastern North America,

which were considered as governed by the same

influences, though forest changes have in modern

times greatly complicated the question.

The coloration of other animals is governed by

the same ' laws with similar results, so that where

white, glossy black, bright and highly colored areas

exist on animals, it is due to psychological pro-

gressive adaptations, based on a less complex and

simpler dull coloration to be considered as basic,

primitive, and thus more purely physiological in

contrast.

Mr. Palmer's communication was discussed by

Mr. Nelson and Hon. George Shiras, 3d.

M. W. Lyon, Jk.,

Recording Secretary

THE BOTANICAL SOCIETY OF WASHINGTON

The one hundred and fourth regular meeting

of the Botanical Society of "Washington was held

in the Assembly Hall of the Cosmos Club at 8

P.M., on Tuesday, April 6, 1915. Forty-five mem-

bers and flfty-three guests were present. Mr. W.

E. Chapline, Jr., was elected to membership.

The following scientific program was presented:

Prepaleosoic Algal Deposits: Charles D. Wal-

COTT.

Mr. Walcott described the stratigraphic posi-

tion of the great Prepaleozoie Beltian series of

central Montana, which he considered to be of

fresh or brackish water origin. They were de-

posited in a large inland lake or lakes covering

approximately 6,000 square miles of area, also on

river flood plains as sand and gravel, or as fine

dust carried by the wind. The formations now

consist of sandstone, siliceous shales, calcareous

shales and beds of limestone, the last varying in

thickness from a few inches to several thousand

feet. The same type of deposits also occurs in

the Grand Canyon region of Arizona, and they

extend northward along the main ranges of the

Rocky Mountains far into Alberta and British

Columbia.

At a horizon approximately 9,000 feet below

the base of the Cambrian numerous reefs of algal

deposits occur at several horizons in the Newland

limestone formation of the Beltian in Montana,

and isolated concretionary-like forms occur scat-

tered at various levels in the overlying Spokane

shales of the Belt Mountains. The algal remains

occur in many forms, some of which are surpris-

ingly similar to those of the fresh-water lake and

stream, blue-green algal, deposits of Pennsyl-

vania, New York, Michigan, etc. Others are simi-

lar in appearance to the blue-green and green

algal deposits of the thermal waters of the Yellow-

stone National Park.

Mr. Walcott illustrated by lantern slides the

various forms of algal deposits as they occur in

the Pre-Cambrian rocks and also recent deposits.

Photographs of thin sections of both the fossil and

recent deposits showed similar chains of cells

which are characteristic of the blue-green alga.

Other photographs illustrated recent bacteria and

those associated with the algal remains in the

Prepaleozoie of Montana. These included the

Micrococci, with both round and oval cells. Some

of the sections appear to carry rodlike bacilli.

The Algal Flora of Some Eocene Oil Shales:

Charles A. Davis.

Extensive beds of petroleum-yielding shales of

Eocene age occur in northwestern Colorado and

westward. They are carbonaceous, and when fresh

are dark brown, hard, tough and compact, with a

bituminous odor. So far as observed, they con-

tain no free oil, but yield petroleum on distilla-

tion.

By modifying methods of sectioning employed

by various investigators in studying coals, the au-

thor successfully sectioned these shales by micro-

tome. The sections show an organic detrital

magma containing an extensive microscopic flora,

which includes a large number of perfectly pre-

served miero-algse related to blue-green and higher

types.

Thirty-five lantern slides showed the various

algae found in these shales.

AlgcB in the Upper Paleozoic: David "White.

Perley Spaulding,

Corresponding Secretary

ANTHROPOLOGICAL SOCIETY OP WASHINGTON

At the 484th meeting of the society, held

March 2, Mr. E. T. "Williams, of the Department
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of State, read a paper on '
' Confucianism. '

' It

existed before Confucius was born but was called

by Ms name because its sacred books were in

large part edited by him and he is now one of the

chief objects of worship in the system. Confu-

cianism is not merely a system of ethics, as an

elaborate description of its rites and sacrifices

showed. In 1907 the Empress Dowager raised

Confucius to equal rank with the Supreme Deity

in the pantheon. President Yuan Shih-kai par-

ticipated last September in the worship of Con-

fucius at the temple in Peking and offered sacri-

fice to Shangti in the Temple of Heaven. An-

cestor worship prescribed by Confucianism is kept

up in private life but Buddhism also is popular

in its modified form, which offers immortality in

the '
' Western Heaven. '

' Freedom of worship is

claimed in China. Daniel Folkmar,

Secretary

THE NEW ORLEANS ACADEMY OF SCIENCES

The regular monthly meeting of the academy

was held on Tuesday, April 19, at Tulane Univer-

sity. The president. Dr. Gustav Mann, in the

chair and thirty-two members and fellows present.

The first paper of the evening was read by Pro-

fessor Hugh Mercer Blain, of Louisiana State

University, '
' The Old South in Humorous Sketch

and Story." Following Professor Plain's paper

were two short papers, the first by Dr. J. H. Clo,

"A New Form of Conductivity Bridge." A de-

scription of a direct-reading device for measuring

the electrical conductivity of conductors between

the limits 10"^ and 10"* with a modification by

which the instrument may become an ohmmeter of

wide range. The second was by Dr. F. P. Chil-

lingworth, '
' Some Notes on the Mechanism of the

Heart," illustrated by an original model devised

by the speaker. All three papers were the sub-

ject of discussion. R. S. Cocks,

Secretary

THE AMERICAN PHILOSOPHICAL SOCIETY

At the meeting of the society held on May 7,

the following paper was read:

Oil Concentration of Ores: Howard W. DtrBois.

Oil has recently been found to be very efficient

in the concentration of ores of the base metals,

especially copper and zinc. Many of the largest

mining companies are adopting this process where
water concentration methods have given an unsat-

isfactory recovery due to the metals having a spe-

cific gravity similar to the gaugue.

The exact action of the oil is rather imperfectly

understood, as the exceedingly small quantities

(less than %o of one per cent, in some cases) em-

ployed have a concentrating action quite dispro-

portionate to the quantities of oil used. In brief,

the concentration seems to be due to the selective

action developed by the oil, which coats the me-

tallic particles with a thin film forming an attrac-

tive medium for the attachment of gas bubbles

produced in the process. These bubbles act like

so many life preservers, causing the metallic par-

ticles to float on the surface and are collected con-

tinuously. The gangue is precipitated through

the mass of the oil-water mixture and is drawn off

continuously. Some ores which would only give a

50-per-cent. extraction by the standard water

concentration methods have given a recovery as

high as 93 per cent., by the oil process.

The process is a very cheap one and can be ap-

plied to a great variety of ores. The courts have

declared that the process is open for use without

royalty obligations. The installations already

made indicate that it will revolutionize concen-

trating methods for the base metals and will play

the same part in cheapening the extraction of the

base metals as the cyanide process has in the

case of the precious metals.

THE INDIANA ACADEMY OP SCIENCES

The Indiana Academy of Sciences met at Bloom-

ington, Ind., on Thursday, Friday and Saturday,

May 20, 21 and 22. On Friday evening Professor

Foley, of the physics department of Indiana Uni-

versity, gave a lecture on '
' Electrical Discharges, '

'

which was illustrated by about fifty experiments.

A "smoker" followed the lecture. On Friday

morning fifty members tramped to the reservoir be-

longing to the university, making a study of the

geology and botany of the region en route, and at

noon a picnic luncheon was served by the local

members. On Friday afternoon automobiles were

provided and the party visited a number of the

limestone quarries and stone mills of the district.

Many interesting operations were witnessed,

among them the diamond sawing and the turning

of limestone. On Friday evening the Bloomington

members of the academy gave a banquet to the

visiting members. On Saturday morning a num-

ber of members visited the cave region near

Mitchell, Ind. The fall meeting of the academy is

to take place at Indianapolis early in December.

F. B. Wade,

Press Secretary
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BEFOBE AND AFTEM LISTEB,

LECTURE II., AFTEE LISTER

Yesterday the dominant note was one of

despair and defeat. To-day the dominant

note shall be one of joy and victory.

Instead of hospitals reeking with pus and

emptied by death, of operation after opera-

tion, when the roll was called, reporting a

mortality of 40 per cent., 50, 75, 90, and
even 100 per cent.—we have hospitals of

immaculate whiteness and emptied by quick

recovery, while the roll-call of operations

reveals very few mortalities exceeding 10

per cent. ; most of them having fallen to

5 per cent., 2 per cent., 1 per cent., and

even small fractions of 1 per cent.

The story of Lister's work as recorded

in his successive papers^ is one of the most

fascinating in all surgery. His earliest

studies, from 1853 to 1863, were in physiol-

ogy and pathology. Next he took up his

researches on putrefaction (or as we should

now say infection and suppuration) which

led to his devising the antiseptic system.

He was influenced to make these observa-

tions and experiments, which he applied

with such signal success to surgical prob-

lems, by Pasteur's earlier researches. He
always cheerfully acknowledged his debt

to the eminent Frenchman. When a stu-

dent in Paris in 1865 I knew Pouchet fils

and was an interested spectator in the fight

between Pasteur and Pouchet's father as

to spontaneous generation. Lemaire's book

on "Acide Phenique" (carbolic acid) was

published in that same year.

Bacteriology did not exist as a science,

but Pasteur, Lister and a few of the elect

1 Lister's Collected Papers, 2 vols., Oxford,

1909.
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in the upper realms of imagination saw the

"germs" or "microbes" and firmly be-

lieved them to be the cause of infection.

In 1900, at the age of seventy-three, Lister

restated his earlier work= and illuminated

it by many observations, experiments and
drawings made in these early years, but

first published fifty years after they were
made.

If you wish to know the man, his fertil-

ity in devising new and convincing experi-

ments, and his mental acumen in inter-

preting them "read, mark, learn and in-

wardly digest" that paper and use it as a

model.

Pare in his na'ive way tells us that he

sought various applications which might
"mitigate the pains [of his patients] and
happily"—mark the word "happily"—
'

' bring them to suppuration. '
' That is the

"laudable pus" of the pre-Listerian days.

Lister, on the contrary, believing that in-

fection and suppuration were evils, and
avoidable evils, sought by various means to

prevent them. But he says '

' all my efforts

[during his work in Glasgow, 1860-69]

proved abortive," and then adds signif-

icantly " as I could hardly wonder when I

believed with chemists generally that putre-

faction was caused by the oxygen of the

air.
'

'

They and he were deeply impressed with

the absence of putrefaction in simple frac-

tures when the air and its oxygen had no
access to the fracture. In my own lectures,

as I often used to express it,
'

' The very best

antiseptic dressing is an unbroken skin."

In compound fractures on the other hand
when the air and its oxygen Jiad access to

the lesion, putrefaction always took place

an,d caused a frightful mortality.

To test this supposed noxious influence

of oxygen he devised many experiments, and
among them one which may be well called

2 Brit. 'Med. Jour., 1900, II., 969.

an '

' experimentum crucis.
'

' He filled four

flasks one third full of urine (a quickly

putrescible liquid) and drew out the

necks to tubes one twelfth of an inch in

diameter. All these tubes were left open.

Three of these long necks he bent at vari-

ous angles downwards ; the fourth was left

vertical upwards and also open. He then

boiled all four flasks and awaited the re-

sult. The air and its oxygen had free ac-

cess to the urine, being slowly drawn in

during the colder night hours and driven

out in the warmer daytime. Any supposed
"germs" floating in the air, he reasoned,

being heavier than air, could not climb up
the slanting necks and fall into the liquid.

In a short time the urine in the flask with

the vertical open neck was decomposed, but

the other three flasks, also with open necks

biit bent downward, remained undecom-
posed for four years !^

Could there be a more convincing proof

that the oxygen had no influence whatever

in producing putrefaction, but that it was
due to living matter, "germs," in the air?

It was a fine instance of the "scientific use

of the imagination." "Germs" had been

observed from time to time, but had not

been generally accepted as the vera causa

of putrefaction. The experiment just re-

lated was tried about 1867. The common-
est, all-pervading germs, the staphylococcus

and streptococcus, were not identified and

proved to be the chief pyogenic (pus-

producing) organisms until 1881, fourteen

years after Lister had seen them so clearly

with his mind 's eye ! Even in 1898 when I

published my '

' Surgical Complications and

Sequels of Typhoid Fever" I had to prove

by elaborate citations of experimental and

clinical evidence that the typhoid bacillus

itself could cause suppuration, and that it

3 For a fuller account of this interesting ex-

periment with references see my '
' Animal Ex-

perimentation and Medical Progress, '

' pp. 204-

205.
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had actually been observed in the circu-

lating blood—for the past ten years or more

a work of supererogation.

From Glasgow Lister went to Edinburgh

(1869) as the successor of his father-in-law,

Syme, and continued to experiment, to prac-

tise and to publish, but only a few were

convinced, among them being Syme him-

self.

On the continent in the early 70 's Sax-

torph in Copenhagen, Thiersch in Leipzig,

Volkmann in Halle, Nussbaum in Munich,

and Championniere in Paris were among

Lister's earliest and €nthusiastic disciples;

In America not much attention was paid

to his work until he visited Philadelphia in

September, 1876, to attend the Interna-

tional Medical Congress held in connection

with the Centennial Exhibition. He was

made president of the Section on Surgery

and read a paper on the antiseptic method.

At that time I heard him and became

fully convinced of the truth of the "germ

theory" and of the value of his antiseptic

method. "When I went on duty at St.

Mary's Hospital, October 1, 1876, 1 adopted

the system (and was the first surgeon in

Philadelphia to do so) and have never

abandoned it. For me it changed surgery

from Purgatory to Paradise.

But the reception given to his paper at

our congress was anything but enthusiastic.

The only surgeon who practically accepted

Lister's method was that excellent St.

Louis surgeon, John T. Hodgen. But so

hazy were the general ideas of bacteria that

in his own paper Hodgen speaks only of

"germs" and "germinal matter" and had

no idea of bacteriology as we now know it,

for the science, and even its name, did not

yet exist.

In the discussion of Hodgen 's paper

Hewson advocated his then well-known

views on the value of dry earth as an " anti-

septic." Canniff of Toronto rejected in

toto the germ theory of putrefaction.

Frank Hamilton, of New York, while claim-

ing extraordinarily good results from the

open-air treatment and the warm-water
treatment and other rival methods, '

' damned
with faint praise" the antiseptic method.

Kinloch, of Charleston, took the same atti-

tude ; Carpenter, of Pottsville, a Civil War
surgeon, advocated chlorine in septic cases.

Others sang pteans in praise of "perfect

cleanliness" and said they "used both car-

bolic and salicylic acids, but not for the pur-

pose of excluding germs." In the discus-

sion on Lister's paper. Van Buren, of New
York, doubted the safety of the spray in

hernia and abdominal sections and Satter-

thwaite, of New York, rejected the germ

theory of putrefaction.

In 1877 Girard, of the U. S. Army,*

became the enthusiastic supporter of

Listerism.

In 1880 Markoe, of New York, while ad-

mitting the fine results of Listerism, spoke

of "its somewhat arrogant pretension to

be the true and only gospel of the surgery

of wounds."^

In 1882 Listerism was again discussed in

the American Surgical Association. Briggs,

of Nashville, endorsed Lister's method as

"an epoch in surgery." Yet so limited

was our knowledge of "germs" even then

that warfare was waged only upon those

"in the air." "When these could be ex-

cluded he said "putrefaction . . . fails to

occur." Yet Briggs qualifies his endorse-

ment by saying that the

supremacy [of tlie antiseptic method as contrasted

with other methods of treatment] . . . can not

be demonstrated by statistics . . . and the pres-

ent unsettled opinion concerning the proper status

of his [Lister's] method is due in great measure

to that fact.

* Circular No. 3, Surgeon General's Office, Au-

gust 20, 1877.

5 Amer. Jour. Med. Scl, LXXIX., 1880, p. 305.
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He emphatically dissented from the germ
theory, and added

Carbolic acid is the keystone of the Listerian

wound treatment. . . . The germ theory is at fault

and furnishes a very unstable foundation for a

system of wound treatment.

Moore, of Rochester, N. T., proposed to

exclude the air

by passing carbonic acid gas directly into the

place where the operation is to be performed. In

consequence of its being heavier than the atmos-

phere it preoccupies the space (
!
)

.

Campbell, of Georgia, "did not believe

that bacteria . . . are the cause of that

condition [suppuration]." The various

men named were among our foremost

American surgeons.

Lister's opponents entirely missed the

great fundamental facts xmderlying the

germ theory and Lister's antiseptic method,

viz., that infection in all its various forms

was always of bacterial origin—a wholly

novel and momentous idea. Each form of

infection, e. g., tetanus, tuberculosis, ty-

phoid, 6tc., it was soon proved, arose in-

variably and solely from its own specific

kind of germ. Whether carbolic acid or

any other germicide was the best was a

mere matter of detail and not of principle.

In commenting on this discussion in

which one prominent speaker is said to have

asserted that Listerism "is now dead"

—

a remark I do not find in the Transactions

—The Lancet,^ a belated, but then, and ever

since, a real convert, truly said

Surely it is too late in the day to contest the

truth of the germ theory.

Yet even a year later (1883) at the

American Surgical Association while B. A.

Watson, of Jersey City, fully accepted

Listerism, other prominent surgeons of

Philadelphia, New York, New Orleans,

Mobile, and other cities even declared in

the discussion that no surgeon in their

e July 1, 1882, p. 1088.

cities or states used the method. McGraw,
Of Detroit; Dawson, of Cincinnati; Camp-
bell, of Georgia; Prince, of Illinois, were

"doubting Thomases," while Kinloch, of

Charleston, and Nancrede, then of Phila-

delphia, advocated it.

But if its progress was obstructed in

the United States, its foes in Great Britain

were even more strenuous and for a sea-

son more successful.

In spite of the striking results in Glas-

gow and in Edinburgh Lister was looked at

askance as "unorthodox."

In 1875 The Lancef had said

there is less antiseptic surgery practised in the

metropolitan hospitals than ever there was.

At the Clinical Society* in a debate on

antiseptic surgery in 1875, Mr. Maunder
said with a fine, but, as the event showed, a

too precipitate sarcasm:

Mr. Lister expects to prevent traumatic fever

and . . . suppuration.

Timothy Holmes, while professing to

have used antiseptics "for some years,"

declared his disbelief in Mr. Lister's theory

with regard to "germs." The Lancet's

editorial on the debate said it was '

' evident

that few of the speakers either place faith

in Lister's theory or carry out his practise

in full."

After eight years in Edinburgh Lister

was chosen professor of surgery in King's

College, London, in 1877. This was the

last stand of his opponents. The British

Medical Journal, however, heartily urged

the appointment of "the great surgeon of

Edinburgh."

October 1, Lister gave his first lecture.

He took as his subject "Bacteriology,"

though not using that title for, as Stewart

said,
'

' as yet the science had not a name. '

'*

^ October 16, 1875, p. 565.

s Lancet, October 30, 1875, p. 628.

The earliest instance of the use of the word
'

' bacteriology '
' I have found is a quotation dated

1884 in the Oxford Dictionary.
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Stewart^" gives a vivid account of the

dreary days during which he and the other

assistants whom Lister had brought with

him from Edinburgh wandered in the

wards of other hospitals "heavy with the

odor of suppuration" while Lister's own
small wards were filled with empty beds.

Instead of the Edinburgh crowds of "500

eager listeners" their "hearts were chilled

by the listless air of the 12 or 20 students

who lounged into lecture at King's"—only

12 or 20 students

!

But a month later the tide turned.^^ A
case of fractured patella was admitted and

in violation of all surgical precedent, for

in that septic era to open a knee-joint meant

too often the loss of limb or even of life,

Lister boldly opened the joint, but with

every antiseptic precaution, and wired the

two fragments together. This elicited the

remark from a distinguished London sur-

geon:

Wien this poor fellow dies, some one ought to

proceed against that man for mal-praetise.

But the man got well. Soon after this a

case with an enormous malignant tumor of

the thigh, which had been declined by other

surgeons, came to Lister. He amputated

the limb and,

the members of the stafE and students visiting this

interesting patient were astonished to find him in

a day or two sitting up in bed and reading a

paper, being free from pain and free from fever.

A little later Paget and Hewitt both

refused to operate on a lady of social im-

portance with a large tumor of the shoulder-

blade. Lister operated in the presence of

Paget and Hewitt and she recovered with-

out suppuration, fever or pain.

Yet two years later still (1879) Savory,

Thomas Bryant, Tait and Spence, while

claiming to practise antiseptic surgery so

far as strict cleanliness was concerned, de-

10 Wrench, p. 274 et seq.

11 Wrench, p. 278 et seq.

clined to subscribe to Lister's doctrines or

to practise his method.

But the enthusiastic acclaim of the Inter-

national Medical Congress in Amsterdam
in that same year set the seal of approval of

the profession at large. This may be said

to be the date of the general acceptance of

Lister's theory and Lister's method. Lon-

don then capitulated.

In 1902, twenty-three years later, London

made ample amends for its persistent early

skepticism by a most generous outburst.

The Royal Society, of which Lister had been

president and from which he had received

two medals, gave a banquet in honor of the

jubilee of his doctorate. It was a most dis-.

tinguished occasion and was made preemi-

nent by a happy sentiment by Mr. Bayard

the American Ambassador. Said he, ad^

dressing Lister:

My Lord, it is not a Profession, it is not a Na-

tion, it is Humanity itself which, with uncovered

head, salutes you.

Better, far better, such a eulogium than,

the peerage which had been already be-

stowed upon him.

Having now traced so imperfectly the

fortunes of the germ theory, let us see the

results of Lister's labors. The first results

are his own, especially in Glasgow. There

the horrible conditions he has so startlingly

portrayed^- should have made his wards a

charnal house.

The mortality in the other accident ward

was so excessive that it had to be closed.

But in Lister's ward, separated from the

other only by a corridor twelve feet wide,

for the nine months "in which his anti-

septic system had been fairly in operation

. . . not a single case of pyemia, erysipelas

or hospital gangrene had occurred. '

'

The reason for his first attempt to apply

12 Lancet, 1870, I., pp. 4, 40, and quoted in my
'

' Animal Experimentation and Medical Progress, '

'

pp. 216-18.
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the antiseptic system to man is well stated

in his very first paper on the antiseptic

method in 1867.^^ He wrote

The frequency of disastrous consequences in

compound fracture, contrasted with the complete

immunity from danger to life or limb in simple

fracture, is one of the most striking as well as

melancholy facts in surgical practise.

Well might he say this, for while simple

fractures had practically no mortality, the

mortality of compound fractures was all

the way from 28 to 68 per cent. ! In this,

his first paper, he reported in detail eleven

cases, with one death, an unheard of mor-

tality of only 9 per cent.

!

Thus encouraged, he attacked with an

equally happy outcome abscesses, especially

that bane of surgery in those septic days,

abscesses of the spine. Be it observed too

that fifteen long years were to elapse be-

fore the tubercle bacillus, the cause of such

abscesses, was discovered by Koch (1882).

From accidental wounds it was but a step

to deliberately inflicted wounds, i. e., sur-

gical operations. Here too preventive anti-

sepsis gave equally valuable results.

Lister, however, was much more given to

establishing principles and methods than

to statistics, but some of his early disciples

published striking proofs of the value of

his method by contrasting their former re-

sults with those which folloAved the accept-

ance of the germ theory and the adoption

of Lister's antiseptic treatment.

Thus Dennis^* (1890) says that

The time is within my own recollection when,

in Bellevue Hospital, amputation was immediately

performed as a routine treatment to prevent blood

poisoning, upon the admittance of a compound

fracture; and this operation was considered by

surgeons as offering to the patient the only chance

of recovery.

This but corroborates what Syme had

13 Lancet, 1867, I., p. 326 et seq. and II., p. 95,

and Lister's "Collected Papers," II., p. 1.

" Medical Neios, April 19, 1890, p. 423.

already said in Edinburgh, that on the

whole he was inclined to think

it would be better if in every case of compound
fracture of the leg amputation were done without

any attempt to save the limb.is

Dennis in his paper reported 681 cases

of compound fracture, with only 19 deaths,

a mortality of only 2.8 per cent., and only

one of these 19 deaths was from sepsis, or

1/7 of 1 per cent.

!

In Nussbaum's insanitary hospital in

Munich, which Lister visited in the sum-

mer or autumn of 1875, he states^" that

pyemia had been

very frequent and hospital gangrene which made
its appearance in 1872, had become annually a

more and more frightful scourge until in 1874 it

had reached the astounding proportion of 80 per

cent, of all wounds that occurred in the hospital,

whether accidental or inflicted by the surgeon!

After trying every possible different

method of treatment and still being unable

to combat hospital gangrene and pyemia,

Nussbaum finally adopted Lister's full anti-

septic treatment and from the beginning of

1875 they had "not had one single case of

hospital gangrene . . . and were doubtful

whether they had had one case of pyemia '

'

;

and

the convalescent wards—which previously had

been filled and overflowing constantly—Lister saw

standing one after another empty, because pa-

tients, no longer affected with hospital gangrene,

recovered much more rapidly.

In Halle Volkmann" was operating in

an extremely unhealthy hospital in small,

overcrowded wards, with the toilet rooms

opening directly into them and a large drain

running directly underneath. It was so

15 Cameron, Brit. Med. Jour., December 13, 1902,

pp. 1844-45.

16 Brit. Med. Jour., 1875, II., p. 769, and "Lis-

ter 's "Works, '
' Vol. II., p. 248.

17 "Lister's Works," IL, pp. 249-51, Brit.

Med. Jour., 1875, IL, p. 769, and Lindpainter

(Volkmann's assistant), Beutsch Zeit. f. Chir.,

October, 1876, p. 187.
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bad that it had been condemned to demoli-

tion. In the two years after his introduc-

tion of the antiseptic method in 1872, no

single patient suffering from compound
fracture had died either from the fracture

or from a necessary amputation, nor was
there a single death from secondary hemor-

rhage or gangrene. No case of blood poison-

ing had occurred for a year and a half,

though sixty amputations had been done.

Just before Lister's method had been in-

troduced, of 17 amputations 11 had died

from pyemia alone, a mortality of 65 per

cent. Just after adopting Listerism the

death rate of his amputations fell to 4 or

5 per eent.^^

Hospital gangrene had been as it were

"blown away" by a puff ("weggeblasen")

;

not a single ease occurred. In Lind-

painter's extensive tables of Nussbaum's

cases one is struck, on glancing over them,

to see how before the antiseptic method was

adopted case after case is marked "died,"

"died," "died," and in the later tables,

after its adoption, almost a uniform "re-

covered," "recovered," "recovered."

But the most striking testimony to the

value of Lister's services to suffering hu-

manity is not the statistics of the mortality

in amputations, compound fractures, puer-

peral fever^^ or in any single disease or

operation, but in the enormous and success-

ful enlargement of the beneficent field of

surgery. In my own early days "before

Lister" the common operations were

1. Amputations.

2. Ligation of arteries.

3. Eemoval of external tumors.

4. Lithotomy.

5. Tracheotomy, chiefly for croup and

foreign bodies.

A few resections, colostomies, trephining

IS Lancet, 1881, II., p. 281.

13 See the extraordinarily interesting paper by

J. Whitridge Williams, Jour. Am. Med. Ass., April

22, 1911.

(Avhen unavoidable) and herniotomies (for

strangulation) were done. Ovariotomy was
never done until the tumor had become so

large as to threaten life, and even then op-

eration was denounced by many as wholly

unjustifiable, for it had a mortality as high

as two out of every three cases. The head,

the chest, the abdomen were ticketed "Noli

me tangere" except in the rare cases when
operation was absolutely unavoidable.

I used to wonder why the students in

"Rab and His Friends" rushed to the am-

phitheater to get the best seats to see Syme
amputate a breast—a so very common op-

eration nowadays. But then I recalled the

fact that even in my student days, when
anesthesia was the rule, capital operations

were rare. But in the preanesthetic days

operations were far rarer. In the five years

preceding the introduction of ether at the

Massachusetts General Hospital the entire

staff only performed in all 184 operations

or tJiree operations a month. When opera-

tions had become not only painless, but safe,

then the number performed increased al-

most at a geometrical ratio, so that at pres-

ent the numbers even of single operations

by single surgeons

—

e. g., of ovariotomies,

appendectomies, goiters—mount into the

thousands. What is still more gratifying,

the usual death rates of most capital opera-

tions in the pre-Listerian days of one pa-

tient in four, in three, or in two, or even

two out of three ( !
) have been changed to

one in twenty, thirty, fifty, or to even less

than one life lost in one hundred or even

one in two hundred operations!

It is impressive—most impressive—to

call the list of only the most frequent and

the most important of our present opera-

tions. Were Mott, Bigelow or Pancoast

—

all of whom I remember well—to come to

life again they would wonder whether we

were not stark crazy.
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The following list I have made

—

currente

calamo—on the instant.

Amputations are far less frequent. After

a single battle in the Russian campaign,

Larrey, Napoleon's great surgeon, per-

formed not less than 200 amputations. To-

day of 200 similar eases, sometimes even

with wounds involving joints, the great

majority would recover without amputation.

Formal ligations are far fewer.

External tumors of any size are now re-

moved from all parts of the body without

fear of erysipelas, which so worried Sir

Astley Cooper before he operated on the

king for a simple wen. The mere fact that

any tumor is internal—inside the head, the

chest, the abdomen, or the pelvis—has prac-

tically no influence on the decision whether

it should or should not be removed.

Trephining—even for exploration—is

frequent and per se involves slight danger,

as in decompression.

Martin, of Berlin, has done over 1,000

ovariotomies, with a mortality of less than

2 per cent., and the Mayos from 1905 to

1914, inclusive (the only period for which I

had the annual reports at hand), reported

fi09 cases M'ith 5 deaths, or eight tenths of 1

per cent. Colostomy and enterostomy are

frequent. Many thousands of hernias

have been cured by operation, with practi-

cally no mortality; and if done early in

strangulation, with slight mortality.

The new surgery of the head attacks

tumors even of the hypophysis, punctures

the lateral and the fourth ventricles with

impunity, successfully extracts foreign

bodies and in some cases relieves epilepsy

and mental derangements.

In the neck simple goiters even of large

size are removed, with a mortality of 1 and

2 per cent. ; and laryngectomy is common.

In the chest, that very citadel of life, the

heart itself is sutured for gunshot and stab

wounds, saving one life out of two; the

esophagus is attacked for cancer and the

removal of foreign bodies; large portions

of the chest wall are removed for old

empyemas, and the lungs can now be oper-

ated on at leisure, thanks to insufflation

anesthesia.

In the abdomen, the various operations

on the stomach, even to its total extirpation,

are too many to name in detail; and with

a success that is truly marvellous. We play

with the intestines at will, opening them for

foreign bodies and for drainage of the eon-

tents, removing what we wish, anastomosing

them and short circuiting their contents.

Tumors of the liver unless malignant are

extirpated with a very low mortality and

wounds of its substance are treated with

success; gall stones and gall bladders are

removed every day; the spleen is anchored,

sutured or removed as we find best; the

pancreas is no longer inaccessible; the

kidney and the ureter, like the stomach,

have their own list of operations far too

long to rehearse.

In the pelvis the bladder is opened and

partly or even wholly extirpated; the

prostate removed ; the uterus, the ovary, the

tubes, the parovaria have a long list of

life-saving, comfort-giving operations to

their credit.

We suture and anastomose nerves; we

suture and anastomose blood vessels even

in the new-born, we criss-cross the circu-

lating blood to prevent gangrene, and endo-

aneurismorrhaphy has practically banished

the Hunterian operation for aneurism and

saved many a limb and life. We transplant

skin and bones and joints, and even half

joints, with success. To all these we have

added the X-rays, the serum and vaccine

treatment of many surgical disorders and

are gradually throttling disease, sometimes

at its very birth.

It almost takes one's breath away! Yet
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it is an incomplete and ever-lengthening

list ! As Mumford-" well says

:

Daring has become conservatism; rashness has

become common sense.

Practically our ability to do all these life-

saving operations is the result of the re-

searches, the experiments, and the achieve-

ments of Lister aiid his followers. Had
antisepsis not made all operations, including

the opening of the head, the chest, the abdo-

men, and the pelvis, safe, we should still he

practising the very limited surgery of the

60's. Every year thousands ivhom now we
restore to life and health would still be

dying.

Wliat now are the prospects of Listerism

in the present horrible war ? I have so far

used the term "antisepsis." Asepsis is a

later and a natural development of anti-

sepsis and in civil life is of course prefer-

able. The underlying and enduring prin-

ciple of Listerism

—

the germ theory—is the

same in both. There is no fundamental

antagonism, but really a fundamental

agreement between the two methods.

In the present war the surgeons whose

papers I have so far read are almost a unit

in favor of the antiseptic rather than the

aseptic treatment of the wounded. They

are right in my opinion, and the reason is

plain. Comparatively few of the wounded
reach hospitals with uninfected wounds.

MUd wounds, and even in some eases severe

ones, if they can be dressed soon after being

inflicted, heal readily.

Sir Anthony Bowlby's^^ striking descrip-

tion of the conditions in the trenches shows

the difficulties very clearly

:

In this trench warfare, if a man is hit, he often

falls into filthy mud and water, which may be

three feet deep or more. The trench is only two

and a half feet wide. It is night, you can only

grope about in the dark and can do no dressing of

any kind, for you can't even get any clothes off

in the dark, and in so cramped a space, and you

20 Keen 's
'
' Surgery, '

' I., p. 76.

21 Jour. Am. Med. Ass., April 10, 1915, p. 1257.

must try to get the man away to a " dressing sta-

tion" half a mile distant, and thence to a field

ambulance. If it is daylight, you can't get the

man out of the trench at all, and he may have to

be kept there for many hours, because he would
certainly be killed if he were got out of the trench.

And the water in the trenches is hopelessly pol-

luted and soaks his clothes and his wound. Large
lacerated wounds, and especially bad bone
smashes, are so contaminated that it can never be
possible to render them aseptic.

There is a noteworthy difference between

the results of the wounds in the case of the

trench-inhabiting soldiers and the wounds
of sailors. The latter escape the dangers of

the soil-infected trenches.

Sailors with the most severe type of wound,

ragged, irregular, with uneven surface produced

by herniated muscle and retracted severed fibers,

usually have recovered promptly. Soldiers suffer-

ing from slight wounds have often had them con-

taminated with bacilli from the soil; particularly

the anaerobes.

Hypertonic salt solutions like sea water

are actually remedial by promoting the

flow of lymph and serum in the wounded
tissues.

But in a very large number of wounded
soldiers, possibly the majority, hours and

sometimes even days of delay ensure infec-

tion and then the surgeon is face to face

with the one overwhelming surgical prob-

lem which has so far bafBed all our efforts,

viz., how to transform a septic wound into

an aseptic wound and keep it so, and at the

satne time how to combat the toxins already

diffused throughout the body, but with-

out doing harm to the patient himself.

Cheyne,^^ Ehrlich, Wright and Carrel are

all at work and it may be that the happy
day when this, the most pressing and
urgent problem in surgery, shall be solved,

may come through this devastating war.-^

22Lan-eet, February 27, 1915, p. 419.

23 In the British Medical Journal of April 10,

1915, a most important article by Sir Almoth E.

Wright on "Wound Infections" is begun. This

should be very carefully read. On pp. 735-38 of
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Meantime Souttar^* extols plenty of fresh

air or better still of oxygen (our old sup-

posed enemies in the 60 's) and says

Men with wounds so foul that their presence in

the wards eould not be permitted, were placed,

suitably protected, in the open air, the wounds

being left exposed to the winds of heaven, covered

only with a thin piece of gauze. The results were

almost magical, for in two or three days the

wounds lost their odor and began to look clean,

while the patient lost all signs of the poisoning

which had been so marked before.

Of tetanus in our Civil War there were

in the Union army in all 505 cases and 451

deaths, 89.3 per cent. In the War of 1870-1

in the German army there were 294 cases

and 268 deaths, or 91.1 per cent. In the

present war there have been many cases in

the allied armies in the west, but I have

seen no numbers or percentages. In the

German army, however, Czerny^^ says that

the greatest danger to the wounded had been te-

tanus. Of 60,000 wounded Bavarians, 420 de-

veloped tetanus, which proved fatal in 240 eases

(57.1 per cent.). The prophylactic value of the

tetanus serum had been established, but its exten-

sive employment was not always feasible.

This is a far larger percentage of cases

than in our Civil War, or the Franco-Prus-

sian War, but the mortality is far less

—

probably due to the even partial employ-

ment of the serum.

During the Civil War I never saw a case

of "gas gangrene" which has been so prev-

alent and dangerous in the present war.

The soil of Belgium and France, which has

been cultivated and roamed over by animals

for more than twenty centuries, is highly

infected. Over ten different gas-producing

bacteria have been found.

the same Journal for April 24, 1915, is another

very important paper giving full directions for

treatment. See also an interesting editorial in the

Journal American Medical Association, May 23,

1915, p. 1765.

24 Brit. Med. Jour., March 20, 1915, p. 504.

25 Brit. Med. Jour., March 20, 1915, p. 521.

Sidney Rowland's experiment^" well shows

the virulent infection of the soil. Shaking

up some of the soil from the trenches with

some water, he injected a few drops into a

guinea-pig and it was dead in eighteen

hours with widely diffused gas gangrene.

Soldiers have died from the disease in

thirty-six hours.

Delorme has advised, as the germ is anae-

robic, the injection of peroxide of hydro-

gen. Hartmann believes it needful to open

the wounds freely and employ thorough

irrigation with the peroxide^^—a most im-

portant procedure. Early treatment of in-

fected wounds even in cases of gas gangrene

resulted favorably in the hands of Cazin.

Of 158 cases received even up to forty-eight

hours after battle all recovered in spite of

their serious nature. Among those received

after four or five days' transportation the

mortality reached 10 and even 20 per cent.^'

I have related the terrible mortality from

typhoid in the Boer and the Spanish-Amer-

ican wars. The one bright spot in the pres-

ent war is the conquest of typhoid. In

spite of greatly increased numbers and of

most unfavorable sanitary conditions in the

trenches as I have shown, conditions which

in former wars would have given rise to

dreadful epidemics of typhoid, the follow-

ing statistics in the British army officially

given to Parliament on March 4, 1915,^^

show emphatically how well this scourge of

every past campaign has been conquered.

There had been only 606 eases in all: 247

among the partially (136) and fully (111)

inoculated, with two deaths (0.81 per cent.),

and 359 among the unprotected, with 48

deaths (7.47 per cent.), over nine times as

many deaths proportionately! The one

26 Brit. Med. Jour., November 28, 1914, p. 913.

27 Jour. Am. Med. Ass., January 16, 1915, p.

259. See also Lawson and Whitehouse, Brit. Jour.

Surg., January 9, 1915, p. 444.

28 Jour. Am. Med. Ass., January 16, 1915, p. 259.

29 Brit. Med. Jour., March 13, 1915, p. 485.
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reason for this splendid showing is the use

of the antityphoid inoculation. If instead

of its being only voluntary in the British

army it had been compulsory as in our own
army, the results would have been even

better. And yet a blatant band of men and

women both in England and our own coun-

try are doing all they can to oppose the use

of this life-preserving remedy!

Let us now in conclusion take a general

review of the surgical progress I have so

inadequately sketched.

During the horrible days of Pare, Bell,

Simpson, and our own Civil War there was

still gradual improvement, but no funda-

mental change occurred for three centuries

after Pare introduced the ligature and

banished the boiling oil.

But about the middle of the nineteenth

century, and especially in its last quarter,

experimental research took the field.

Everything that could be put to the test

of accurate experiment in medicine and sur-

gery was thoroughly investigated phys-

ically, physiologically, chemically, micro-

scopically, biologically, bacteriologically.

Laboratories were founded and research

workers vied with each other in countless

investigations. A flood of light was thrown

upon every problem. And see the result in

the long list I have just read to you ! Medi-

cine proper, obstetrics, all the specialties,

sanitation and hygiene, furnish equally im-

pressive calendars of progress—^principally

the result of experimental research.

Chief among these experimental re-

searches were those of Pasteur (of whom I

have said far too little for want of time)

and of Lister. They inaugurated a wholly

new era in surgery.

Then followed the battle for the germ

theory and antiseptic surgery, ending in

final victory. Meantime a new science,

bacteriology, was born.

Next came the wide extension and appli-

cation of the new surgery to almost all the

surgical ills that flesh is heir to. The
wonderful results to both life and limb that

I have recounted have naturally followed.

Even amid the disabilities and obstacles

of war itself Lister's work has been a boon

beyond price.

While the soldier and the scientist have

been busy devising ever more frightful

engines of destruction to maim and to kill,

we surgeons have been equally busy devis-

ing means for saving thousands of lives and
limbs in civil life, and even amid the car-

nage and savagery of war.

Surely our hearts should be lifted in

gratitude to God for giving us such splendid

powers of reasoning, experiment and re-

search—all for the service of our fellow

men.

W. W. Keen

THE TWENTIETH ANNIVEMSABT OF THE
NEW TOBK BOTANICAL GABDEN

The twentieth anniversary of the appro-

priation by the City of New York of 250 acres

of land in Bronx Park for the use of the New
York Botanical Garden will be commemorated
at the garden during the week commencing

September 6, 1915. Botanists from all parts

of North America are invited to attend. The
following program is planned:

Monday, September 6

Assemble at the Garden as convenient in the

morning.

1:30: Lunch at the Garden.

2:30: Addresses of welcome and an account of

the history of the Garden.

3:30-5:30: Inspection of a portion of the

grounds and ibuildings.

5:30-7: Visit to the Zoological Park.

Tuesday, September 7

10:30-1: Session for the reading of papers.

1:30: Lunch at the Garden.

2:30-4: Session for the reading of papers.

4—6: Inspection of portions of the buildings and

grounds.
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Wednesday, Septemher 8

Salt Water Day on Staten Island, for a study of

the coastal flora.

Lunch at 1:30, with subsequent opportunity for

scientific oratory.

Thursday, Septemher 9

10:30-1: Session for the reading of papers.

1:30: Lunch at the Garden.

2:30-4: Session for the reading of papers.

4-&: Inspection of portions of the grounds and

buildings.

Friday, September 10

"Visit to the pine barrens of New Jersey, under

the guidance of the Torrey Botanical Club.

Saturday, September 11

Visit to the Brooklyn Botanic Garden and an

excursion to some Long Island locality.

Other excursions of more special character will

be organized if opportunity offers.

TBE CORNELL MEDICAL SOCIETY OF NEW
TOUK CITY

On February 4, 1915, twenty members of

the teaching stafp of Cornell University Med-

ical College in New York City met at the

college building and organized the Cornell

Medical Society. The objects of this society,

as stated in its constitution, are

to foster a better acquaintanceship among its

members, to create an atmosphere of helpful and

sympathetic criticism of the original work done in

all departments of the Cornell University Medical

College, and to promote the best interests of the

college as an educational and research institution.

Four meetings, consisting of a scientific pro-

gram followed by a smoker, are to be held each

year in the months of October, December,

February and April.

For the purpose of keeping in closer touch

with the alumni of the college an annual day

is to be observed in May, at which time

the regular college duties being suspended by vote

of the faculty, the society shall conduct scientific

demonstrations in the various laboratories of the

college and in the hospital wards.

In the evening of this day the society, alumni

and friends of the college shall give a dinner at

which the graduating class shall be the guests of

the society.

The first regular meeting of the society this

year was held in March and was attended by
fifty members of the teaching staff ; the second,

held in April, was attended by sixty men, most

of whom had become members.

The first annual day was held Friday, May
21. The regular classes, except those for the

fourth year, were held, but a special program

was prepared for the visiting alumni. About
sixty alumni visited the college, some of them
coming from a distance.

The first annual dinner was attended by 126.

The president of the society. Dr. John A. Hart-

well, presided and toasts were responded to by

Drs. W. Gilman Thompson, Graham Lust,

Frank S. Meara, for the faculty; by Dr. ArthuJ

M. Wright, class of 1905, for the alumni, and

Mr. Douglas Palmer, for the graduating class.

The organization of such a society has fully

justified the belief of its originators that it

would serve a useful purpose. The meetings

already held have demonstrated the advantages

of bringing the members of the various de-

partments into closer contact with the work

being done in departments other than their

own and of arousing in the alumni an interest

in the progress which has been made since

their graduation.

HOTEL BESESVATIONS FOB THE SAN
FMANCISCO MEETING OF THE

AMEMICAN ASSOCIATION

The Pacific Coast Committee of the Amer-

ican Association respectfully suggests that

those who plan to attend the San Francisco

meeting of the association during the week

beginning August 2 should consider making

their hotel reservations at once. A deposit

amounting to ten per cent, of the anticipated

total cost of the service should accompany the

request for the reservation. This sum will be

credited upon the hotel account.

The hotels on the appended list are com-

fortable and conveniently located. There are

many other excellent hotels in San Francisco

and vicinity, and printed information concern-

ing them may be secured by addressing Mr.
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Kirk Harris, Manager, Official Exposition

Hotel Bureau, Flannery Bldg., Corner Kearny
and Market Streets, San Francisco.

. In selecting a location, it should be borne in

mind tbat the opening session of the convoca-

tion week, for the presentation of the addresses

of welcome and the response thereto, for an-

nouncements and for the president's address,

will be held in San Francisco at 10 :00 o'clock,

Monday morning, August 2, in the Scottish

Eite Auditorium, corner of Sutter Street and

Van Ness Avenue; and that the social recep-

tion to visiting scientists and their friends on
Monday evening and the general sessions of the

association, including four lectures on Pacific-

region subjects on Tuesday, Thursday, Friday

and Saturday evenings, will be held in San
Francisco. On Wednesday, August 4, the asso-

ciation will hold its sessions at Stanford Uni-

versity, near Palo Alto, thirty miles southeast

of San Francisco. It is expected that a spe-

cial train will leave San Francisco at a con-

venient hour on Wednesday morning for Palo

Alto and return to San Francisco late in the

afternoon. All other sessions of the week for

the sections and participating societies will

be held at the University of California, in

Berkeley, where the main headquarters of the

association for the week will be located. An
information and service bureau will also be

maintained in San Francisco.

Berkeley and Oakland are connected by sev-

eral lines of electric railway (thirty minutes

in transit; fare five cents). These cities are

connected with San Francisco by rapid elec-

tric-car and ferry service operating every

twenty minutes throughout day and evening

(thirty-five to forty minutes in transit; fare

ten cents), and with the exposition grounds by
electric railway and direct ferry service at

frequent intervals (fifty-five minutes in tran-

sit; fare fifteen cents).

SAN PEANCISCO HOTELS

(E, European plan; A, American plan)

Argonaut, 44 Fourth St. (E), 380 rooms, from

$1.

Cadillac, 380 Eddy St. (E-A), 115 rooms from

$1; American plan from $2.50.

Carlton, 545 Turk St. (E-A), 150 rooms, from

$1; American plan from $2.50.

Clift, Geary and Taylor (E-A), 300 rooms, from

$2.50; American plan, from $5.

Dale, 34 Turk St. (E), 180 rooms, from $1.50.

Exposition Inn, 2610 California (E), 110 rooms,

from $1.

Fairmont, California and Mason (E), 500

rooms, from $4.

Golden West, 112 Powell (E), 190 rooms,

from $1.50.

Goodfriend, 245 Powell St. (E), 100 rooms,

from $1.50.

Granada, 1000 Sutter St. (E-A), 300 rooms,

from $2; American plan, from $4.

Inside Inn, Exposition Grounds (E-A), 650

rooms, from $1.50.

Normandie, 1499 Sutter (E-A), 200 rooms, from

$1.50; American plan, from $3.50.

Palace, Market and New Montgomery (E), 500

rooms, from $2.

Plaza, Post and Stockton (E^A), 282 rooms, from

$1.50; American plan, from $3.50.

Stewart, 353 Geary St. (E-A), 250 rooms, from

$2 ; American plan, from $4.

St. Francis, Geary and Powell (E), 1,000 rooms,

from $2.

Sutter, Kearney and Sutter (E-A), from $1.50

American plan, from $3.50.

Terminal, 60 Market St. (E), 165 rooms,

from $1.

Turpin, 17 Powell St. (E), 195 rooms, from

$1.50.

Von Dorn, 242 Turk St. (E), 150 rooms, from

$1.50.

Windemere, 776 Bush St. (E), 100 rooms,

from $1.50.

OAKLAND HOTELS

Key Eoute Inn, 22d and Broadway (E-A), 115

rooms, from $1.50; American plan, from $3.50.

Oakland, 13th and Harrison (E), 250 rooms,

from $2.

BERKELEY HOTELS

Bancroft, 2248 Telegraph (E-A), 56 rooms,

from 50 cents.

Carlton, 2318 Telegraph (E-A), 108 rooms, from

$1; American plan, from $3.

Claremout, Federal Realty Building (E), 175

rooms, from $1.

Shattuck, Shattuek and AUston (A), 211 rooms,

from $1.50.

THE SCBIPPS INSTITUTE FOB BIOLOGICAL
BESEABCR

The Scripps Institution at La Jolla, near

San Diego, California, is to have its facilities
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greatly improved. Miss Ellen B. Scripps has

announced to the regents of the University of

California her intention to give to the univer-

sity during the next two years $100,000 for

further equipment.

A concrete pier a thousand feet in length

vfill be built, at which can lie the Alexander

Agassiz, the sea-going vessel owned by the in-

stitution and used exclusively for its work.

Additional aquarium facilities will be pro-

vided, all planned to be useful for scientific

purposes, but in part to be available for public

educational objects. A salt-water pumping
plant and settling basin are also to be pro-

vided, and living quarters for a group of scien-

tific assistants, graduate students, etc.

The Scripps Institution has a site of 177

acres, with a half mile of ocean frontage, well-

equipped laboratories, residences for the scien-

tific stafF, a good working library, and excel-

lent equipment. The land was given by the

city of San Diego, while for the most part the

other equipment has come by the gift of Miss

Scripps, who has created also an endowment

of $150,000 for its work. The state of Cali-

fornia gives to the University of California

$7,500 per annum as a contribution toward the

work of the institution, and Director William

E. Eitter and his staff give their whole time to

the research work. It is much resorted to also

by visiting investigators and special facilities

are arranged every summer for competent

graduate students.

' SCIENTIFIC NOTES AND NEWS
The Albert medal of the Eoyal Society of

Arts for the current year has been awarded to

Sir J. J. Thomson, for his researches in phys-

ics and chemistry, and their application to the

advancement of arts, manufactures and com-

merce.

The gold medal of the first class of the

Panama-Pacific Exposition has been awarded

to Mr. Thomas A. Edison, for his storage bat-

tery.

Dr. Simon Elexner, director of medical re-

search of the Rockefeller Institute, has been

given the honorary degree of LL.D. by the

University of Maryland.

The University of Maine has conferred its

doctorate of laws on Professor E. F. Ladd,

professor of chemistry in the North Dakota
College and food commissioner of the state.

A COMPLIMENTARY dinner was given at the

Harvard Club of Boston on the evening of

June 2 to Dr. Theobald Smith, who has re-

signed the George Fabyan professorship of

comparative pathology in Harvard University

to take charge of the department of animal

pathology in the Rockefeller Institute. About

200 men, many of whom are prominent in the

scientific world, were present, and President

Lowell, who presided, said he had received a

great number of letters and telegrams from all

parts of the world. The speakers at the din-

ner were: Dr. Frederick C. Shattuck; Dr.

William S. Thayer, of the Johns Hopkins

University; Dr. Simon Flexner, of the Rocke-

feller Institute; President Emeritus Charles

W. Eliot; Dr. William H. Welch, of the Johns

Hopkins University; Dr. E. H. Bradford, dean

of the Harvard Medical School, and Dr.

Smith.

As the coming commencement at Amherst

College marks the fiftieth anniversary of Pro-

fessor B. K. Emerson's graduation from the

college and the forty-fifth year of his work as

a teacher, the forthcoming number of the

Amherst Graduates' Quarterly will contain an

editorial in appreciation of his work in geol-

ogy. The article will be illustrated with a

portrait of Professor Emerson, and with views

of the old and new geological lecture rooms in

which most of his college instruction has been

conducted.

A TESTIMONIAL dinner was given, on June 3,

in honor of Dr. Francis Clifford Phillips and

Mrs. Phillips at the German Club, Pittsburgh,

Pa., by one hundred former students and

friends who desired to show their love and es-

teem upon the occasion of Dr. Phillips's retire-

ment from active service as professor of chem-

istry in the University of Pittsburgh. Dr.

Phillips, who is well known professionally be-

cause of his contribiitions to the chemistry of

gases and his active participation in the in-

terests of the American Chemical Society, has

occupied the chair of chemistry at Pittsburgh



June 18, 1915] SCIENCE 895

since 1875 and is retiring under the terms of

the Carnegie Foundation. Among the speak-

ers at the dinner were Drs. Walther Riddle,

Albert E. Frost, E. B. Carnahan and J. H.

James, and Professor Alexander Silverman.

As an expression of their hig-h regard for his

devotion to the University of Pittsburgh, the

old students of Dr. Phillips presented him
with a check for $1,000.

Dr. a. F. Blakeslee, professor of botany

and genetics at the Connecticut Agricultural

College, Storrs, Conn., has accepted the posi-

tion of plant geneticist on the staii of the Car-

negie Station for Experimental Evolution of

the Carnegie Institution. His address after

October 1 will be Cold Spring Harbor, Long
Island.

Dr. Allan J. McLaughlin, commissioner

of health, has established in Boston a new
department to be known as the division of

hygiene and has appointed Professor Selskar

M. Gunn of the Massachusetts Institute of

Technology and Simmons College as its chief.

Some of the duties of the division will consist

in directing child welfare work, public health

nursing, promoting traveling exhibits, public

lectures and distributing health bulletins and

pamphlets.

Dr. Matthias Nicoll, Jr., has been ap-

pointed assistant director of laboratories of

the Department of Health, New York City.

Dr. Samuel H. Huewitz (M.D., Johns Hop-

kins, '12), formerly of the Harvard Medical

School, has been appointed instructor in re-

search medicine in the George Williams

Hooper Foundation for medical research of

the University of California.

Herbert E. Cox is leaving the U. S. Depart-

ment of Agriculture to become an associate

editor of The Country Oentleman, with head-

quarters in Philadelphia.

The Cancer Eesearch Institute connected

with the Charite Hospital at Berlin has been

placed in charge of Professor F. Blumenthal,

formerly Leyden's assistant, during Professor

Klemperer's absence at the front.

Mr. J. E. CuLLUM has retired from his

position as superintendent of the Valencia

Meteorological Observatory, Cahirciveen, and
the Meteorological Office has appointed Mr.
L. H. G. Dines as his successor.

Herbert M. Wilson, engineer in charge of

the Pittsburgh Experiment Station of the

United States Bureau of Mines, has resigned

from the government service to become the di-

rector of a newly-formed organization to be

known as the Coal Mine Insurance Associa-

tion. Mr. Wilson was closely associated with

Director Joseph A. Holmes in the inception

and development of the Bureau of Mines.

Early in 1907, when Secretary James E. Gar-

field added a technologic branch to the United
States Geological Survey, Director Charles

D. Walcott, of the survey, selected Joseph A.

Holmes as chief of the new division and Mr.

Wilson was appointed as his principal assist-

ant. With the creation of the Bureau of

Mines, Mr. Wilson became engineer in charge

of the Pittsburgh station, a position which he

has held ever since. The Coal Mine Insurance

Association is a combination of ten American
and British insurance companies that have

associated themselves for the joint underwrit-

ing of coal-mine accident insurance.

UNIVESSITT AND EDUCATIONAL NEWS

Two anonymous gifts of $150,000 and $100,-

000 have been made to the Massachusetts Insti-

tute of Technology for dormitories. Funds

with which to construct the mining building,

some $225,000, have been offered to the insti-

tute by Charles Hayden, '90, of Boston, and T.

Coleman du Pont, '83, and S. Pierre du Pont,

'90, of Wilmington, Del., past and present presi-

dents of the du Pont de ISTemours Powder Co.

Coleman du Pont, it will be remembered, with

his gift of $500,000, made the purchase of the

Technology site in Cambridge possible.

Charles A. Stone, '88, and Edwin S. Webster,

'88, of Boston, will provide a residence for

the president.

Mr. John E. Llndgren, of Chicago, has be-

queathed half his estate, valued at $1,050,000

to Northwestern University, subject to certain

life annuities.
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By unanimous vote of the ten members pres-

ent, the board of regents of the University of

Minnesota adopted on June 10, the report of

the sub-committee for the establishment of

courses in graduate medical instruction at

Eoehester, Minn., in connection with the Mayo
^Foundation for Medical Education and Re-

search, as printed in last week's issue of Sci-

ence.

The sum of $30,000 has been given to Dal-

housie University, Halifax, N. S., toward the

endowment of a chair of anatomy, and an-

nouncement is made that in the near future

the sum will be 'doubled.

Messes. G. A. and H. H. Wills have made

an additional gift of £40,000 to the University

of Bristol. Originally they gave £180,000 for

the purpose of erecting additional buildings,

but as the accepted tender exceeds that amount,

they have now added £40,000.

The department of geology of the Univer-

sity of Oregon will next year occupy new
quarters in the large new administration

building just completed. These quarters in-

clude a museum, a small classroom, a large

laboratory in the basement, and an office, with

probably an extra room for grinding apparatus,

etc. The large general classes will be held in

the new theater which is located in the same

building. The geological laboratory is being

equipped with a large new relief map of the

state made by the Oregon Bureau of Mines

and Geology and a set of Shaler-Davis physio-

graphic models, besides other equipment.

Dr. Hermon Carey Bumpus was installed

as president of Tufts College on June 12. The

speakers included President Lawrence A.

Lowell, of Harvard University; Dr. Charles E.

Pay, senior professor of the faculty of arts and

sciences ; Dean Charles F. Painter, of the Med-

ical and Dental Schools, and Dr. Samuel P.

Capen, of the United States Department of

Education, president of the Tufts College

Alumni Association. The inaugural address

of President Bumpus was then given.

Dr. John Casper Beanner, who, when he

assumed the presidency of Stanford Univer-

sity in 1913, announced that he would hold the

office for only two years, and who recently

made this announcement effective by tender-

ing his official resignation, has been persuaded

by the board of trustees to continue in the

office for another year. Dr. Branner reaches

the retiring age of sixty-five this coming July.

Dr. Kenneth L. Maek, associate professor

of chemistry at Simmons College, Boston, has

been placed in charge of the department of

chemistry to fill the vacancy caused by the

resignation of Professor J. F. iN'orris.

Professoe John Phelan, of the University

of Wisconsin, has been elected professor of

rural sociology in the Massachusetts Agricul-

tural College.

Dr. William M. Smith, professor of mathe-

matics in the University of Oregon, has been

elected to succeed the late Professor J. J.

Hardy at Lafayette College.

The following changes have been made in

the department of biology at Vassar College:

Miss Cora Jipson Beekwith, assistant professor

of zoology, promoted to associate professor of

zoology; Miss Virginia Langworthy has been

appointed assistant in botany, and Miss

Alvalyn Woodward assistant in zoology.

At the University of Kansas, the following

promotions have been announced: Assistant

Professor Charles A. Shull to associate pro-

fessor of plant physiology and genetics ; Assist-

ant Professor U. G. Mitchell to associate pro-

fessor of mathematics; Associate Professor

C. H. Ashton to professor of mathematics;

Associate Professor A. J. Boynton to professor

of economics ; Assistant Professor A. H. Sluss

to associate professor of mechanical engi-

neering.

Donald Bruce, formerly supervisor of the

Flathead National Forest at Kalispell, Mon-

tana, has been appointed assistant professor of

forestry in the University of California.

Among new appointments in the University

of California Medical School are those of Dr.

A. W. Johnson as instructor in laryngology,

otology and rhinology; Dr. Olga Louise

Bridgman as instructor in pediatrics and men-

tal abnormalities of childhood, and Drs. Alfred

E. Meyers, Howard E. Euggles and Vivia

Belle Appleton, instructors in pediatrics.
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Dr. a. E. Boycott, F.E.S., has been ap-

pointed director of the Graham Eesearch Labo-

ratory, the University of London, in succession

to Dr. Charles Bolton.

Dr. a. Castellani, distinguished for his re-

searches on pathogenic bacteria, has been

elected to a newly established professorship of

tropical diseases at the University of Naples.

DISCUSSION AND COBBESFONDENCE

THE HALL OF FAME

The most accurate expression of opinion of

the people of the United States regarding

plorers, with missionaries; surgeons, with

physicians; architects, with engineers. Musi-

cians, painters, sculptors, etc., are designated

as artists. The order is that of the number of

members elected and of votes received. Three

elections have been held, in 1900, 1905 and
1910. The number of candidates elected in

each and all of these elections, the number of

candidates who have received votes, and the

percentage of the votes for each class are given

in the later columns. A few scattering votes

are not included. The last column gives the

three highest votes cast in 1910 for candidates

not yet elected.

Sail of Fame

Authors
Statesmen
Soldiers, sailors,

Preachers
Lawyers
Inventors
Scientists

Philanthropists.

Educators
Artists

Missionaries
Physicians
Engineers
Business men....

Others

All

Percentages

45 38 35
44 42 41
33 25 25
20 19 11
28 13 13
28 18 16
39 26 11

45 19 10
30 28 7

42 15 13
36 21 14
16 15 6
6 5 4

16 1 ...

41 134 129 130 166 100 100 100 100

famous Americans is to be found in the

elections of the Hall of Fame. This institu-

tion has been organized with the greatest care,

and, although it is probable that some worthy

names are omitted, no unworthy person is

likely to be elected. It appears, however, from

the following table, that equal prominence is

not given to different departments of human
knowledge. Steps are being taken in the elec-

tion of 1915 to remedy this difficulty. It is

hoped that it will be successful. The urgent

need of the change is the object of this paper.

The class is given in the first column of the

table. Eulers are included with statesmen;

theologians, with preachers; judges, with

lawyers; reformers, with philanthropists; ex-

The disparity in the numbers elected from
the different classes is very marked. It is hard

to believe that there are more famous authors

and statesmen than in all other walks of life,

or that there are twelve authors more famous
than any American missionary, physician,

engineer or business man. Apparently, the

only reason that the number of statesmen

elected was not greater than that of authors,

was owing to the greater number of candi-

dates. Among so many, the votes were

scattered. The low position in the table of

the physicians is noteworthy, and the absence

of votes for the philanthropists after two

were elected. Under the past system few men
could be elected unless they were authors or
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statesmen. Of the eleven writers of fiction,

nine were elected, while, of the ten authors

who wrote on serious subjects, only three were

chosen. As the judges are men of literary

tastes, they were more familiar with the work

of the authors than of men in the other

classes. The uniformity of the percentages in

different years is very marked. This renders

more conspicuous the relatively small vote for

authors in 1900. If forty votes had elected in

1910, three of the six who were chosen would

have been statesmen.

As the total number of votes east was 8,645,

three fourths of them were wasted ; 2,050 votes

would have given the forty-one men elected

fifty votes each.

Edward C. Pickering

May 25, 1915

A METHOD FOR IMBEDDING SMALL OBJECTS

It is quite a task to carry minute objects,

as protozoa or eggs of sea urchins, etc., through

the alcohols and get them safely imbedded in

paraflS.n, without losing most if not all of

them on the way. Lefevre^ described a watch

crystal designed by him for the purpose of im-

bedding small objects. This crystal had a small

rectangular-shaped slit in the bottom about

12 X 2 X 3 mm. This could be given a thin

coat of glycerine and the objects placed in it

by means of a pipette, and then the melted

parafiSn poured over them. When cold the

paraffin can be removed with the objects im-

bedded in the small rectangular block which

is easily trimmed for cutting. Lefevre sug-

gested that the objects might be carried

through the dehydration stages in the crystal,

by drawing off the liquids with a pipette. This

however, as later pointed out by Mayer, would

remove the possibility of coating the crystal

with glycerine and hence make it nearly im-

possible to remove the paraffin block when cold.

Mayer^ suggests an improvement by transfer-

ring the objects from absolute alcohol into

small gelatine capsules. They may be cleared

with xylol in the capsule and then melted

1 The Jour, of Applied Microscopy, Vol. V., pp.

2080-2081.

2 Zeitschr. f. wiss. MiTcrosTc. u. mihr. TechniJc,

Bd. 24.

paraffin added, and the whole thing cooled in

water. The water cools the paraffin and also

dissolves away the gelatine capsule, leaving

the objects imbedded in a neat cylindrical plug.

There are some objections, however, to this

method. (1) The great danger of losing the

objects during the process of transferring them
with a pipette from one reagent to another,

and (2) the end of the paraffin cylinder at

which the eggs lodge is rounded and hence

difficult to cut. This latter obstacle was over-

come by Metcalf's suggestion^ of reimbedding

the objects in a Lefevre watch glass and hence

removing the difficulty of having a round end

to the mold. He found this successful with his

preparations of Opalina. But even still there

is great trouble attending the dehydration of

these small bodies by transferring them from
one watch crystal to another with a pipette or

by drawing off the liquids with the pipette and

leaving the objects in the dish. To make this

task easier I suggest the following method

which I have found successful with the eggs of

sea urchins and Oereiratulus lacteus.

A heavy wooden base is obtained with holes

bored in it of a proper size to permit ordinary

homeopathic phials to stand upright in them.

The size of phial I have found most conveni-

ent is about ten centimeters long and three in

diameter. These phials are fitted with corks

and then filled with the reagents desired in

the process of fixation and dehydration. The

next step in the preparation is to get some

gelatine capsules (5 X H mm.) and give them

a thin coat of shellac (shellac dissolved in 98

per cent, alcohol). This coat is best applied

by immersing the capsules for a minute in

a thin solution of the shellac and then stand-

ing them up on a flat surface to dry. Care

must be taken to see that the capsules are

completely immersed in the shellac solution so

as to insure the coating of the inside surface.

"When dry take a fine needle and heat the point

red hot and with it pierce a hole in the wall

of the capsule about two millimeters from the

top and another about three millimeters from

the bottom. This is to permit a thorough

drainage of the reagents through the capsule.

A fine wire can now be fastened to the rim of

3 Arch. f. FrotistenTiunde, Vol. 13, p. 195.
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the capsule and attached at its other end to

the under surface of a cork fitting the phials

containing the reagents. The wire should be

of such a length as to just permit the flow of

the reagent through the two holes in the

capsule when the cork is tightly fitted into the

phial. To place the objects to be imbedded in

their shellac-gelatine container I take a glass

rod drawn out to a desirably fine point and
dip it into a celloidin solution of gelatinous

consistency (12 per cent, celloidin in 80 per

cent, alcohol). A little of the celloidin will

cling to the point of the rod, which is then

allowed to come in contact with the stock of

material to be dehydrated, in my case sea

urchin eggs. A number of these eggs will

cling to the sticky mass, which can be easily

washed into the bottom of the prepared capsule.

Then it is a simple matter to run the eggs

through the reagents. One only has to trans-

fer them by taking the cork from one phial

and carrying it over to the next. They may
first be washed in water and weak alcohol as

the outside coating of shellac is insoluble in

water and weak alcohol and hence prevents

the dissolving of the gelatine. By the time 95

per cent, alcohol has been reached the shellac

has dissolved away, but in this medium the

gelatine is insoluble and so the objects are

safely retained. They can be cleared in xylol

and left in melted paraJfin to permit thorough

infiltration. When ready for the final im-

bedding one can easily hold the capsule out

of the phial by means of the cork to which it

is attached, and slowly drop melted paraffin

into the mouth of the capsule with a pipette,

all the time blowing on the capsule to hasten

cooling. The paraffin will cool quickly and

plug up the two drain holes and form a solid

cylinder. Then one may detach the capsule

from the wire and place it in water where the

gelatine soon dissolves, leaving a solid form of

paraffin with the eggs imbedded in the end of

it. To assure being able to see the eggs one

may place the capsule during the dehydration

process for a few minutes in borax carmine,

which will stain the objects red and thus en-

able one to see them through the rest of the

process. After being sectioned the carmine

may be decolorized with acid alcohol.

This method removes the danger of losing

the objects when transferring them from the

various solutions with a pipette. The drop of

celloidin assures their being held in a compact
mass and in most cases raises the bodies far

enough from the floor of the capsule so that

the rounded end may be sliced off without

cutting away the objects and thus give a flat

surface to section from. To be absolutely sure

of this one may prepare his capsules with flat

bottoms before imbedding. This is done by
cutting off the round end and attaching a flat

sheet over the bottom with liquefied gelatine

and cementing it with shellac. Or again after

the objects are imbedded in the round end of

the capsule they may be sliced out and reim-

bedded in a Lefevre watch glass as suggested

by Metcalf.*

This method will, I am sure, prove useful

to any one having much imbedding to do, of

minute objects. It has the advantages of being

extremely simple, rapid and reliable.

Paul Ashley West
Baltimore

SOME REASONS FOR SAVING THE GENUS

As there seems to be something of a lull at

present in the vexatious controversies over zo-

ological and botanical nomenclature, I fear

that I run the risk of being branded as a wan-

ton mischiefmaker if I seek to reopen the sub-

ject in these columns. However, no one can

say that the evils complained of are likely to

diminish much in the near future. And
furthermore, it has always seemed to me that

one of the most flagrant of these evils has

scarcely been complained of at all, at least in

the public discussions regarding nomencla-

ture. Complaint has been made, bitterly

enough at times, of the constant changing of

specific names, resulting from a rigid en-

forcement of the law of priority. In reply, it

is contended, and with some plausibility, that

such changes will cease automatically when
the antiquarian has finally accomplished his

task.

But there is another perennial source of

* Loo. cit.
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confusion which has not received adequate at-

tention. Apparently it is regarded as quite

unavoidable, or perhaps it is not commonly

thought of as a diiBeulty of nomenclature

at all. I refer to the continual changing of

names that results from the subdivision of

genera. Who has not experienced the peculiar

feeling of mingled dismay and exasperation

which follows the discovery that some long-

familiar genus, whose species are to most of us

scarcely distinguishable as species, has been

split over night into a half dozen new genera?

In place of the familiar collective group

—

Jonesia, let us say—we now have Neojonesia,

Eujonesia, Pseudojonesia, Megajonesia, Micro-

jonesia and Heterojonesia, or perhaps a set of

names that no longer even suggest the former

i:nit. And if we look for the distinctions

upon which these subdivisions are based, we

commonly find that the differences are very

trifling indeed in comparison with the many

and detailed points of resemblance between

these various groups.

Let me not be misunderstood. Difl^erences,

however slight, ought when constant to be

recognized and in some way incorporated into

the tasonomic structure. " Splitting," so far

as it is based upon the detection of such dif-

ferences, is a legitimate and indeed inevitable

process, if systematic zoology is to progress.

Why, then, should one object to the indefinite

subdividing of genera? And is it not highly

presumptuous for one who is not a taxonomist

at all to be offering his opinions as to what

constitutes a difference of generic value?

Taking up the first of these questions, it

must be borne in mind that in the Linnaean

system of binomial nomenclature the generic

name plays two quite distinct roles. One of

these is to designate a taxonomic group, sup-

posed to be intermediate between the family

and the species. The other is to form the first

half of the " scientific " namte of each species

within that group. It is for this reason that

the changing of a generic name is so much
more disconcerting than is changing that of

a family or order. And this is why, in the

writer's opinion, such splitting as we have just

recognized to be inevitable should be done

within the limits of the genus, either by the

creation of " subgenera," or, if necessary, by

the establishment of wholly new categories be-

tween the genus and the species.

As regards the second point above raised,

I should indeed feel much diffidence in

offering my opinion on this subject were

there even an approach to unanimity in re-

spect to what constitutes a character of generic

value. It is frequently said that the genera

of Linnseus are the families of to-day, while

it is doubtless also true that some LinnEean

species constitute present-day genera. Even
now, the inclusiveness of the concept genus

varies enormously in different groups of or-

ganisms. In general, those groups which

have been studied most intensively by syste-

matists are doubtless on the whole those in

which the concept has acquired the most re-

stricted meaning. This narrowing down of

the inclusiveness of the genus is thus an evil

which may seem to be progressive and incur-

able. Its logical outcome is the erection of a

separate genus for each species, in which event

the two categories will become identical.

When that has come to pass, no further

changes of nomenclature will be possible, and

we shall have attained the much-desired sta-

bility. At the same time, all verbal clues to

the nearer kinships between species will have

been lost, and biology will be to that extent

poorer.

Taxonomists are too prone to regard this

whole question of nomenclature as one which

is exclusively their own. The intrusion of an

outsider into the fray is likely to be hotly re-

sented. I remember venturing, several year?

ago, to express some of the above views in a

letter to a well-known authority on one of the

larger groups of invertebrate animals. No
reply whatever was made to the line of rea-

soning set forth by me. I was merely

" squelched " with the rejoinder that if I had

sufficiently wide experience in describing spe-

cies I would see things in a different light—

a

statement which is possibly true, though pro-

ving nothing as to the point at issue. Our

taxonomic brethren have so long been treated
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as " poor relations " by those wlio compla-

cently believe their own studies to be con-

cerned witli real biology, that this sort of a

" tu quoque " is now and then to be expected.

But such " class consciousness " should be laid

aside, and the question candidly considered

whether the entire biological profession, or in-

deed society at large, does not have a proprie-

tary interest in taxonomic names. A very little

reflection will show that this is true. The case

is not at all dissimilar to that of a coal or

railway strike in which the rights of the pub-

lic—the chief sufferers—are entirely ignored

by the disputants. And we may say with

equal justice that the chief sufferers from an

unstable system of nomenclature are not the

taxonomists—whether " splitters " or " lump-

ers "—but that host of unfortunates who are

under the constant necessity of using these

names, while having no share in their creation

or transmutation.

Eeturning to the subject of generic names,

it must not be supposed that the only evil re-

sulting from this progressive " splitting " is

the mere inconvenience of our having to learn

new names as fast as the old ones are dis-

placed by accredited authorities. This, in-

deed, is bad enough, but there is an even more

harmful result which, I think, deserves further

emphasis. I have spoken above of generic

names as verbal clues to the nearer hinships

hetiveen species. These clues lose their value

in proportion as genera are made less and less

inclusive. Let me illustrate. We have, on

the coast of southern California, three com-

mon species of " ice-plant," which differ from

one another strikingly in structure, appear-

ance and habits of growth. When these three

species of Mesemhryanthemum have been as-

signed (as some day they will!) to the sepa-

rate genera Smithia, Johnsonia and Macarthy-

ana, those of us who are not systematic botan-

ists may no longer think to look for the

fundamental resemblances among these plants

which appear to have so little in common.

Again, I recently learned that a certain little

straggling plant, with a yellow flower, which

abounds along the beaches at La Jolla, is in

reality an CEnothera! Who wiU say that I

added nothing to my knowledge when I affili-

ated this little plant with that well-known

genus ? But how many such clues to relation-

ship will be left when the genus-splitter has

finished his work?

The question raises itseK whether the detec-

tion of resemblances in nature is not as im-

portant as the detection of differences. Is it

not largely this unity in variety—or variety

in unity—which fascinates the true nature-

lover, be he an amateur collector, a beginning

student or a professional biologist? And it

can hardly be denied that the extent of our

recognition of such unity is greatly influenced

by the names which we flnd applied to things.

Fortunately, I am able to cite, in support

of my present contention, the words of a high

authority in the field of systematic zoology.

W. H. Osgood,^ in justifying his extensive

use of subgenera, writes that those who object

to this procedure " must necessarily recognize

more and more groups as genera until the dis-

tinction between the genus and the species

becomes so slight as to be of little taxonomic

value, while at the same time the gap between

the genus and the group of next higher rank

is correspondingly increased." Such a tend-

ency, he says, " actually operates to reduce

the number of categories of classification be-

tween the subfamily and the species, and this

results, not in an improved and more discrimi-

nating system of classification, but one with

fewer groups and fewer possibilities for the

indication of relationships." Again

:

The use of subgenera provides a means of ad-

justing the differences usually existing between

the general zoologist and the specialist. The gen-

eric name answers all the purposes of the general

zoologist while the specialist may use as many sub-

genera as he desires and meet all the requirements

of discriminating elassification. This also operates

to conciliate the amateur, whose outcries against

the continual changing of names by specialists will

thereby be lessened. Although these protests are

1 '
' Eavision of the Mice of the American Genus

Peromyscus," V. S. Department of Agriculture,

North American Fauna, No. 28, 1909 (citations

from page 25).
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often unreasonable, the specialist should remember

that Ms scheme of nomenclature to be truly suc-

cessful must answer the purposes of others as well

as himself. If the specialist conservatively re-

tains well-known and natural generic groups he

may segregate subgenera indefinitely without re-

tarding the progress of exact taxonomy, and, at

the same time, without interfering with the less

exacting needs of the general zoologist and the

amateur. Moreover, further advantage is found

in the fact that the percentage of legitimate

clianges of names that would confront the mneh-

abused amateur would be greatly reduced; for

changes of subgeneric names on account of pre-

occupation and other causes would in most cases

concern only the specialist.

I could name at least one other leading

mammalogist who heartily concurs in the views

quoted. So the issue is not exactly one be-

tween the "general biologist" and the syste-

matist, but is rather one between two differ-

ent types of systematists. In this conflict the

"general biologist" should, I think, lend his

regard for the interests of the scientific public.

F. B. Sumner
ScEipps Institution for Biological Eeseakch,

La JOLLA, Califoenia

THE PROBLEM OF THE PRIBILOF ISLANDS

The U. S. Bureau of Fisheries has issued

an elaborate and handsomely illustrated

report on Alaskan conditions,^ the work of

Mr. E. Lester Jones, its deputy commissioner,

embodying the results of his investigations

during the past summer. The major portion of

this work lies outside of the writer's field, but

that portion which treats of the fur-seal

islands suggests a few words of comment from

one who has given much time and attention to

their problems.

Mr. Jones thus sums up the Pribilof Islands

problem

:

If moral, intellectual and general conditions are

to be improved; if the business of the islands is

to be carried on along business lines (and surely

the proposition of these islands, including the fur-

1 Eeport of Alaska Investigations in 1914; De-

partment of Commerce, Bureau of Fisheries, by E.

Lester Jones, Deputy Commissioner of Fisheries,

December 31, 1914.

seal and the fox herds, is largely commercial),

then the situation must be viewed from an entirely

different standpoint than hitherto; for the re-

turns the government is to receive from its invest-

ment warrant the expenditure of a sum of money
large enough to give the officials of the govern-

ment and the natives civilized surroundings, and

to provide adequate means and necessary facilities

to accomplish a proper administration of the af-

fairs of these islands.

This summary follows the discussion of a

long series of topics such as immorality and

drunkenness among the natives; inadequate

and unsanitary housing facilities; unsatis-

factory schools; inadequate and ill-adjusted

wage schedules; insufficient occupation for the

natives ; need of additional government agents

;

better facilities for unloading vessels; stricter

landing regulations, etc., the conditions re-

specting these matters being found to be " de-

plorable." The keynote of the whole discus-

sion is that the government officials and natives

resident on the fur-seal islands are without

civilized surroundings and that it is the duty

of the government to relieve the situation.

In a residence on these islands for purposes

of investigation of more than twelve months'

duration distributed over five seasons and a

period of seventeen years I failed to discover

this lack of civilized comforts noted by Mr.

Jones. On the contrary, I enjoyed such com-

forts to a marked degree, surpassing that which

I have found possible at times in home com-

munities of a much larger and more accessible

type. I have been quartered in all of the

government and company houses on each of the

two islands, and there never was a time when

I could not get a hot bath for the asking, and

on St. Paul Island is the only place where I

have ever experienced the delicate attention

of having an attendant light a fire in my room

before getting up in the morning. These

things are specifically mentioned because Mr.

Jones specifically notes the absence of bathing

facilities and of janitorial service as among

the deprivations to which the government

ofiicials are subjected.

Speaking of more important matters—moral-

ity, temperance, sanitation and personal clean-

liness among the natives—if the summer of
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1914 found them in the unsatisfactory condi-

tion which Mr. Jones emphasizes, the season

was certainly an exceptional one. For this

there was a very simple reason.

At the close of the season of 1912 the effi-

cient and long-experienced representatives,

four in number, who had had charge of the

affairs of the government and natives for pe-

riods ranging from ten to fifteen years each,

were ruthlessly displaced. They were under

civil service protection but their discharge was
effected by the simple expedient of omitting

their salaries from the appropriation bills. In

their places were substituted two underpaid

caretakers, one for each island. It was osten-

sibly a matter of economy. Congress had just

enacted a law which suspended land sealing for

five years. There was no need to continue the

full force of expensive agents. The sealing

plant and natives could get on by themselves

for a time. Such was the argument. No re-

sult other than demoralization of the service

could have been expected. Mr. Jones himself

admits the cause of the trouble by recommend-

ing the appointment of a superintendent and

assistant superintendent for each island at

salaries commensurate with the need of good

men, these officers to replace the present care-

takers. This is in effect a recommendation to

restore the conditions of 1912 and prior to that

time. It will be well if the government heeds

this suggestion. Even then it will sorely miss

the mature experience and capacity of the

agents it turned off.

Other criticisms made by Mr. Jones, regard-

ing inefficiency of schools, lack of occupation

for the natives, delay in handling cargo, and

the like, are referable to the same cause. The
government weakened its island force and is

suffering the inevitable consequences. Given

an efficient management and the " deplorable "

conditions will quickly disappear. These con-

ditions have not, as Mr. Jones states, " existed

on these islands for years." The men he found

occasion to dismiss had been in charge hut

one season.

Mr. Jones's discussion does not touch the

real problem of the Pribilof Islands at all.

This has to do with the operation of the fur-

seal law of 1912 which suspended land sealing.

As noted, this gave excuse for the dismissal

of the responsible agents. It deprived the

natives of their regular occupation and means
of livelihood, making them the dependent

wards of the government. Mr. Jones in a

speech to the natives on St. Paul Island, which

he includes in his report, calls their attention

to the fact that they were receiving from the

government supplies to the value of three hun-

dred dollars a year for four days' actual labor.

Idleness leads to viciousness and fosters all of

the unsatisfactory conditions enumerated.

Mr. Jones does not discuss the fur-seal situa-

tion, because this matter was in the hands of

a scientific commission. He passes it over in

silence. At least twelve thousand killable fur

seals, with skins worth approximately fifty

dollars each, went to waste on the hauling

grounds of the Pribilof Islands in the season

of 1914 under Mr. Jones's very eyes. It was a

striking thing and deserved notice in his re-

port, especially since the report of the scien-

tific commission has apparently not been pub-

lished. In comparison with this great loss

which the government sustained on the fur

seal islands in the summer of 1914, the matters

of which Mr. Jones does treat pale into insig-

nificance.

The blue foxes, however, are touched upon

by Mr. Jones. These are an important, if

subordinate, element in the government's fur

industry. The outlook for these animals on

St. Paul Island is said to be " bright." On St.

George Island, " owing to some fault in feed-

ing," it was not so good, but new breeders were

to be brought over from St. Paul to take the

place of those which died. The advisability of

selling foxes " on bids " to those wishing to

engage in fox farming is gravely discussed.

This is all very interesting, but very super-

ficial and inadequate. The blue foxes were

left to starve, just the same. The herd has

grown to depend largely upon the carcasses of

the fur-seal killing grounds for its winter food.

Commercial killing had been cut off and the

killing fields were bare. The government had

taken no steps to replace this food. That was

why the foxes on St. George died. They died

also on St. Paul. The foxes are cannibalistic

under shortage of food, the strong eat the weak.
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the old the young. These tragedies occur in

the warrens and are not conspicuous. There

is simply a diminished herd in the spring. It

will be but a fragment, a remnant, of a fox

herd which the government will possess when
the futile law suspending seal killing has run

its course three years hence. The irony of the

situation lies in the fact that the foxes, thus

cruelly and improvidently treated, yield skins

which in 1912 sold as high as one hundred and

fifty-eight dollars each. Had Mr. Jones re-

commended that the government send up beef

from Seattle or San Francisco to feed these

foxes over the winter, his recommendation

would have been one which the government

could well afford to consider favorably.

No; the problem of the Pribilof Islands is

not one of bringing the comforts of civilized

surrounding to the officials and natives. It is

rather one of applying common horse sense to

the administration of the fur-seal industry.

The present ill-advised and wasteful law

should be repealed or amended. The fur-seal

herd stood ready to yield six hundred thousand

dollars worth of sealskins in 1914. Mr. Jones

might have had the satisfaction of seeing them

taken and their value covered into the treasury.

The law prevented it. He has no comment to

make. Incidentally the taking of these skins

would have given useful occupation to the

natives, restored to them and to the foxes their

wonted food, and richly earned for the officials

and natives of the islands any degree of gener-

ous treatment at the hands of the government.

George Archibald Clark
Stanford Univeesitt,

California

a safe method of using mercury bichloride

for the antisepsis of wounds of

large surface

Some years ago the writer developed what

appears to be an entirely safe and very effec-

tive method of making antiseptic extensively

lacerated areas. Briefly (and I am afraid in

very untechnical language) the results of the

experiments were as follows:

1. The reason mercury bichloride is danger-

ous is that it combines with the albumen ( ?)

of the exposed surface of the wound. Tor ex-

ample, if a liter of 1 to 1,000 solution be used

to bathe a wound of extensive surface, all the

bichloride (roughly speaking), amounting to

a gram in weight, is precipitated out of the

solution and remains in the wound in the form

of albuminate of mercury, which is later re-

dissolved and absorbed. Hence the subsequent

poisoning.

2. If, however, the wound be first bathed

with a solution having a stronger affinity for

albumen than mercury (a dilute solution of

chloride of zinc, and other metallic chlorides,

was found to give good results) especially one

which gives a granular but coherent com-

pound, and is then bathed with water and

finally with a 1 to 1,000 solution of mercury

bichloride, not left in too long, the antisepsis

is perfect and there are no bad after-effects.

The albumen having combined with the zinc

to form albuminate of zinc, seems to be no

longer able to quickly combine with the mer-

cury.

3. That mercury bichloride is a much
stronger antiseptic relatively to other anti-

septics than is stated in the text-books.

4. That antiseptics mixed with oils or fats,

vaseline for example, lose their effectiveness

almost entirely.

The importance of the matter at the present

time (there is no known way of effectively

disinfecting wounds received in battle) and the

fact that the results were forwarded to the

Lancet and Nature some years ago but not

printed or acknowledged is my excuse for ask-

ing you to publish this rather crude and in-

complete note.

Eeginald a. Fessenden

Bkookline, Mass.

a solar halo

To THE Editor op Science : On the morning

of May 20 an interesting solar halo was ob-

served in the vicinity of Philadelphia, which

was sufficiently unusual to be worthy of record.

When observed between 11 a.m. and noon the

appearance was as indicated in the accompany-

ing diagram. A and B were two prismatic

circles concentric with the sun, of radii (meas-
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ured with a sextant) 22° 10' and 46° 45',

respectively. C was tbe whitish parhelie circle,

of radius 20° 5' corresponding to the solar

altitude of about 70°. At the intersection of

the circles A and C there were slight increases

of intensity but no conspicuous parhelia. D
and E were much fainter arcs intersecting the

parhelie circle at the point opposite the sun.

If prolonged they would have been approxi-

N

Fig. 1.

mately tangent to the 22° circle. The phe-

nomenon was first noticed at 11 a.m. and faded

soon after noon.

Horace Clark Eichaeds

Bandal Moegan Laboeatoet of Physics,

Univeesitt of Penkstlvania

QUOTATIONS

THE CONDITIONS OF INDUSTRIAL ACCIDENTS

The enactment of laws in various states on

workmen's compensation for injuries has

aroused increased interest in the statistics

and physical and psychic conditions of indus-

trial accidents. The total number of these

accidents is almost appalling. The lowest

estimate places the fatal accidents to adult

workers in the United States at 35,000 a year,

with an additional 1,250,000 non-fatal acci-

dents. The Massachusetts Industrial Acci-

dent Board, on the other hand, placed the num-

ber of workers killed by accident yearly at

75,000, which apparently includes not only

adults, but also workers of all ages, while the

number of injured of the same classes was

placed by this Massachusetts authority at

3,000,000 or over. An earthquake in a for-

eign country that kills half this number of

persons and maims one fiftieth of those in-

jured in our United States industries is

spoken of as catastrophic.

Among the interesting elements of these

accident statistics is the fact that a greater

proportion of accidents occurs on Monday

than on any other day of the week. Accidents

are said to be due often to fatigue. As, after

the day of rest on Sunday, workmen should

be less fatigued than on other days, some

other factor must be sought to explain this

feature of the statistics. It has been sug-

gested that the " blue Monday " accidents are

really due to the fact that workmen take more

spirituous liquor on Sunday, and thus be-

come unnerved and more liable to accidents

during the following twenty-four hours.

There is, perhaps, something in this conten-

tion, though it has been disputed. In the

Massachusetts Industrial Accident Board Ee-

ports, in which the official figures are given,

there is scarcely more than one twentieth more

accidents on Monday than on Tuesday, while

Tuesday is not much above the average in the

number of accidents reported for other days.

Saturday, of course, shows a noteworthy re-

duction, because of the half holiday in some

trades.

By far the larger number of accidents occur

at about 10 a.m and 3 p.m. This fact is con-

firmed by the reports of two state boards,

Washington and Massachusetts, which have

secured rather careful records. As they rep-

resent the extremes of the country, the con-

clusions from their statistics would seem to

be incontrovertible, though the fact is not

what might naturally be expected. The State
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of Washington Industrial Commission'- says,

" These results seem to disprove the theory

that fatigue is the prominent cause of acci-

dents, because accidents are here shown to

happen at the hours when the workmen are

least fatigued." On the fatigue theory it

might naturally be expected that most acci-

dents would happen after 11 a.m. and 5 p.m.

The actual hour of the high point of curve of

accidents shows how important are the facts

and how necessary of proof the theories.

After much discussion, the tendency to

speed up employment has been incriminated,

as the predisposing conditions for the occur-

rence of accidents. This desire comes over

the workman when he is not yet fatigued, but

has been employed for several hours. He
starts the morning's work " cold," and as he

warms to his work, the danger of mischance

because of haste becomes greater. Just when

the speeding up reaches a climax in the morn-

ing hours, most accidents happen. The same

thing is true in the afternoon. Workmen feel

sluggish after their lunch, but after an hour

of work warm up again, and by about 3 o'clock

they are doing their most rapid work, and are

at the same time more subject to accident.

With regard to accidents among children,

however, there is no hour of maximum. Acci-

dents occur at all times, and they are com-

paratively much more frequent among chil-

dren than adults. The United States Bureau

of Labor reported that " there is clear evi-

dence of great liability to accident on the part

of children. Though employed in the less

hazardous work, their rates steadily exceed

those of the older co-workers, even when in

that group are included the occupations of

relatively high liability." This was said with

regard to the southern cotton mills, but the

same thing is true of practically all industries

in which children are employed.

The results of these accidents come to the

physician. We are devoting much time to the

prevention of disease, and we should be ready

to give attention also to the prevention of

injury. Virchow used to say that the ideal

1 Eeport of State of Washington Industrial Com-

mission for 1912, p. 178.

function of the physician, besides that of re-

liever of human ills, is to be the attorney of

the poor for the prevention and relief of so-

cial ailments, and, above all, the prophylaxic

of their physical consequences, whether in

lowered health or in maiming injuries.

—

Journal of the American Medical Associatiom,.

SCIENTIFIC BOOKS

The Ants of the Baltic Amber. By W. M.
Wheeler. Schriften der Physikalisch-

okonomischen Gesellschaft zu Konigsberg.

LV. (1914.) Pp. 142.

Among the very numerous writers who have

discussed the structure and habits of ants, few

have had anything to say about the early his-

tory of the group, as shown by the paleonto-

logical record. Large collections of fossil

ants have remained for many years in mu-

seums, unnoticed by students, who seem never

to have conceived that the record of the past

would throw any light on the present. As

long ago as 1868, Gustav Mayr published a

very important paper on the ants of Baltic

amber; in 1891 Emery gave an account of

fourteen species found in Sicilian amber, and

at different times other writers have described

fossil ants. Thus the total numbers of re-

corded species of fossil ants is well over 200,

but many of these are very imperfectly known,

and probably assigned to the wrong genera.

The materials collected and then neglected

have been very extensive, and in particular

those from Baltic amber and from the Floris-

sant shales in Colorado, numbering thousands

of specimens, have invited a complete revision

of paleomyrmecology. It is very fortunate

that the rich collections from these two locali-

ties have fallen into the hands of Dr. Wheeler,

who has undertaken the great task of setting

them in order. The first section of this work,

on the ants of Baltic amber, has now been

published. Dr. Wheeler had the loan of the

whole collection from the Geological Institute

at Konigsberg, as well as that of Professor E.

Klebs, together with some smaller lots, the

total number of specimens examined being

9,527. Of one species alone, Iridomyrmex

goepperti, he saw 4,539 individuals. Up to the
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time of Wheeler's studies, 24 genera and 52

species were known from Baltic amber ; lie

now adds 21 genera and 40 species, in addition

to revising those already known.

No ants are known from the Mesozoic; one

or two recorded as such prove to belong to

quite a different group of Hymenoptera. The
oldest fossil ants, by far, are those described

by Scudder from the Eocene of Green River

and White River in Wyoming and Colorado.

These, unfortunately, are poorly preserved, and

afford very little information. The beds

along White River near the Colorado-Utah

boundary are certainly Eocene and not Oligo-

cen-e, as has repeatedly been stated, apparently

from confusion with the White River group

of Oligocene beds from which mammals are

obtained. Further collections from the insect-

bearing Eocene rocks of the west are much to

be desired, as well as a more complete exami-

nation of those already obtained, for there is

a chance to discover very important entomo-

logical facts. In Europe, the Lower Oligocene

contains the earliest ants, but includes the

Baltic amber, as well as the beds at Aix in

Erance, and probably the Gurnet Bay deposit

in the Isle of Wight. This last, from which I

have recently described a number of ants

(Doliclioderus, Leptothorax, (Ecophylla and

Ponera) is perhaps later than the amber. The

Middle and Upper Oligocene and all three di-

visions of the Miocene (the latter including

the important localities CEningen in Baden,

Radoboj in Croatia and Sicilian amber) have

afforded fossil ants in Europe, and there is a

single Italian locality assigned to the Lower

Pliocene. Between the last and the Pleisto-

cene is a blank. The supposed Miocene record

from Spitzbergen is to be deleted, the speci-

men being the abdomen of some insect, and

wholly unrecognizable.

Thus it appears that our first real knowl-

edge of fossil ants begins with the amber,

probably at least two million years ago. What
development has the group shown in all this

long time? To what extent are the remark-

able habits and structures of modern ants

products of recent evolution? From Dr.

Wheeler's researches we gather these facts

:

1. Of the amber genera, over 55 per cent,

are still living; that is to say, 24 genera, of

which four are at present cosmopolitan; four

universal in the tropics, but invading semi-

tropical or temperate regions with some of

their species; four essentially paleotropieal;

five belonging to an Indomalayan and Aus-

tralian series; six circumpolar; and one

(Erehomyrma) known to-day by two species,

one in Texas, the other in Peru.

2. The extinct genera are mostly allied to

paleotropieal forms. There is, however, little

afiinity with the African fauna.

3. It is by no means certain that the amber

fauna all belongs strictly to the same time or

general locality; yet ten cases are recorded in

which two species of ants exist in the same

block of amber, proving their strict contem-

poraneity.

4. Since the amber, " the family has not

only failed to exhibit any considerable taxo-

nomic or ethological progress, but has instead

suffered a great decline in the number of spe-

cies and therefore also in the variety of its

instincts, at least in Europe." Already, in

the Lower Oligocene, the subfamilies and mod-

ern genera were established ; even some of the

species were almost identical with those of

to-day. Formica flori of amber is almost ex-

actly the modern F. fusca; other species of

Formica represent different subdivisions of

the genus, quite as we have them to-day,

though' there is no representative of F. san-

gvinea. Other amber ants show similar re-

semblances. Not only was polymorphism fully

established, but the larval and pupal stages

show such peculiarities as we see to-day; thus

the larvffi of Prenolepis had already lost the

cocoon-spinning instinct. The amber Irido-

myrmex pupae were likewise naked, just as

they are now. Specimens of Lasius carry

gamasid mites, showing that these arachnids

had already developed their specialized myr-

mecophilous characters. So also, aphids were

kept by ants in those days.

5. Perhaps it would hardly be going too far

to say that if the ants of to-day were likewise

preserved in amber, and were submitted to a

future entomologist along with those of the
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Oligocene, without any information concern-

ing their relative ages, he would hesitate to

declare which was the older. At the same

time, the amber ants do show some relatively

primitive features, and Prionomyrmex, from

the amber, is absolutely the most primitive of

known ants. The nearest living relative of

Prionomyrmex is the Australian Myrmecia.

It must also be noted that the amber ants have

not so far shovpn any marked soldier types,

like that of Pheidole.

Some years ago I had occasion to study the

bees of Baltic amber and found all the

genera to be extinct, although the fossorial

wasps from the same material, so far as seen,

were strictly of modern genera. It is cer-

tainly true that different genera and families

of insects differ greatly in their antiquity, and

some of those which we might naturally sup-

pose to be relatively recent are in fact very

old. Such studies as this of Dr. Wheeler's

supply a firm foundation of facts to take the

place of guesses, and are of inestimable value

to students of evolution.

t. d. a. cockeeell

Univeesitt op Coloeado,

May 5, 1915

The Examination of Mydrocarhon Oils and of

the Saponifiahle Fats and Waxes. By Dr.

D. HoLDE. Translated by Edward Mueller,

from the fourth German edition. John

Wiley and Son, Inc. 1915. Pp. 483.

To present in the limited space of this book

even a brief description, and standard methods

of examination of the great variety of petro-

leum products and fats, demands a compre-

hensive knowledge and critical judgment. In

the last edition of Dr. Holde's work this object

has been well accomplished.

Petroleum and its products, the most volu-

minous part of the subject, occupy the larger

space, yet the saponifiable fats and their pro-

ducts are quite comprehensively included.

In its general plan the book presents brief

descriptions of properties and composition,

general reactions, behavior towards reagents

and standard quantitative physical and chem-

ical methods of examination. There is a great

condensation of subject-matter by means of the

97 tables that are interspersed throughout the

book, and that summarize much valuable data

in connection with the subject in hand.

Products recently brought into commercial

use are described with methods of control. The
physical examination of the hydrocarbon oils

and their derivatives includes specific heat,

heat of vaporization, viscosity, calorific power,

coefficient of expansion and optical properties.

Eotary power of mineral oils receives atten-

tion, more especially in European oils where it

is apparently more general than in American
crude oils, or their products. The recently

proposed formolit reaction (formic aldehyde

and concentrated sulphuric acid) on mineral

oils is described, and some other recently

proposed methods. Large space is properly de-

voted to lubrication, lubricants and greases, as-

phalts and tars. With the marvelous expan-

sion in the use of motor power, the several re-

cent methods for increased output of gasoline

from inferior oils and the general replacement

of kerosene for lighting, it appears that gaso-

line and lubricants will soon be the principal

products refined from petroleum. Much serv-

iceable information is presented concerning

non-drying oils and solid fats, vegetable semi-

drying oils, and drying oils, animal oils and oils

from marine sources. The chapter devoted to

technical products derived from fats and oils,

blown oils, soaps, soap powder, turpentine wood

oils, boiled oils, resins and allied products both

in description and methods will be found

useful.

Certain looseness in statement appears here

and there. Caustic soda is of equal necessity

with sulphuric acid in refining to remove sul-

phonic acids and particles of sludge that per-

meate the oil after the acid treatment.

Fuller's earth is used only after acid treatment

to remove color. The two general types of

petroleum suggested are not inclusive. The

writer has a barrel of Russian crude oil that

distills to less than one per cent, below 350°

at. pres. California, Wyoming, much Kansas,

and southern crudes do not fall within this

classification. Mercaptans are not contained

in American crudes so far as known. On page

63 it is mentioned that the method of Oarius
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is not suited for the determination of sulphur

in kerosene, since even a poor oil must not

contain more than a few tenths of one per cent,

of sulphur and only a small amount of the

oil can be used. Probably by tenths was in-

tended a few hundredths of one per cent. Of

course the simplest way for sulphur in kero-

sene is the lamp method that has been used by

the Standard Oil Company for many years.

But sulphur to thousandths of one per cent, in

any crude petroleum or in any of its products,

except perhaps the most volatile gasoline, may
be expeditiously determined by combustion in

oxygen and titration. This standard method

in use for years is not mentioned.

Neither Texas, Ohio, nor other American

crudes, except those in California, contain any

large proportion of nitrogen compounds, and

these compounds so far as examined are not

of the pyradine series but, including Baku-

crude, they are derivatives of the hydroehino-

lines.

However, those minor inaccuracies do not

detract from the usefulness that this book of-

fers to all workers in these broad fields.

Charles F. Mabery

THE ADOPTION OF THE MISSOURI SYSTEM
OF GBADING AT GOUCHEB COLLEGE

At Goucher College the faculty has recently

adopted the " Missouri System " of grading.

It may be of interest to some who are contem-

plating the introduction of this system, or to

others interested in the theory and practise of

grading, to learn a few of the details of this

proposed application of the system.

Four passing grades and two grades below

passing are defined. Grade C is to be assigned

to approximately the middle 50 per cent, of

each class. Grades A and B together are as-

signed to those above C, grade A being that of

approximately the uppermost 3 per cent, and

B that of about the other 22 per cent. In the

opposite direction, grade D is to be assigned,

in required courses, to approximately the 15 per

cent., and in other courses to about the 22 per

cent., just below C. Grade E is to indicate

incomplete work or unsatisfactory work that

can easily be made up, such as is customarily

marked "conditioned." Grade F denotes fail-

ure to receive any credit for the course.

Grades E and F together are to be assigned,

according to the discretion of the instructor,

to approximately the lowest 10 per cent, in re-

quired courses, and to the lowest 3 per cent, in

other courses.

These percentages are summarized as follows

:
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the elementary course to the work of the ad-

vanced course. When expectation or require-

ment concerning quality of work advances in

correspondence with the advanced character

of the courses, justice is most nearly assured

by assigning approximately the same percent-

ages of grades A, B, C in all courses.

The system as adopted emphasizes also the

idea that the proposed percentages may not be
precisely observed in any single class in a

single year, especially among the smaller

classes. But it is expected that the deficiencies

in the assignments of particular grades of one
year, will be balanced by the excesses of an-

other year, so that there will be no constant

tendency on the part of any instructor's grades

to deviate widely from the percentages agreed

upon. In very small classes the grades of a
single year may deviate more widely from the

ideal than those of the larger classes, but the

combined reports of several years are expected

to show essential approximation to the defini-

tions.

Wm. E. Kellicott
GoucHER College

SPECIAL ARTICLES

A SAFE PORTABLE LAMP BATTERY

The use for class work in physiological

laboratories of zinc and ammonium chloride,

or other forms of cells, is inconvenient and
involves constant renewal. To supply large

classes with dry batteries becomes an item of

considerable expense. When the 110-volt di-

rect current is available " lamp batteries " (or,

properly speaking, lamp resistances) are more
convenient, and cheapen to use; and if they
are permanently installed under the work
bench where the student can not alter the con-

nections nor easily short circuit them, they are

safe enough.

For many purposes, however, it is more
convenient to have the lamps mounted on a

piece of board six or eight inches square, so

that the battery can be carried anywhere about

the laboratory and connected with any socket

by means of a cord and plug. The great dis-

advantage of such a portable battery is that

with inexperienced students it may easily re-

sult in a serious blow-out. Thus with the
ordinary arrangement of the lamps, as shown
in Fig. 1, if B is the live wire and A is the

grounded wire of the city lines (and one is

usually grounded), no harm results if B hap-
pens to come in contact with a gas or water
pipe. But if A is the live wire, and one hap-

pens (as there is an even chance of doing) to

have pushed the plug into the socket so that

the lamp is nearest to the grounded line,

then the whole pressure of the city system bears

upon any chance contact of F with any metal

object leading to ground.

To avoid this danger the form of battery

shown in Fig. 2 has proved convenient. To
give the same current the lamps G and C in

Fig. 2 must be twice the size (twice the cur-

rent consumption and illuminating power, or

in other words half the resistance) of C in

Fig. 1. As both sides of the battery are then

the same, it does not matter whether 4 or 5 is

the live wire, nor which way the plug is put

into the socket, li E ot P happens to touch

a grounded object, the lamp on that side merely
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brightens (they are usually barely luminous),

while that on the other side becomes entirely

dark. For most physiological purposes a suffi-

W^,g4'H'^

eient current is obtained if and C are 80-

watt carbon filament lamps and -D is a 50-watt

or the signal magnet disconnected. With this

arrangement it is not easy for one careless stu-

dent to upset the entire system, and he is

easily located if he does. One lamp battery

operates effectively a large number of signal

magnets in series.

When, as in work with the graphic method,

it is desired to have an automatic record on

the smoked paper of the instant at which some
nerve was stimulated, the arrangement shown
at the right in Fig. 4 is convenient. It con-

sists merely of another lamp battery, induction

coil and a double knife-edge switch. One blade

of the switch is connected as a making and
breaking key in the coil circuit, and the other

as a short-circuiting key in the time circuit.

Thus the interval of stimulation when the key

is closed is indicated on the graphic record by
the cessation of the movements of the signal

magnet, and the time record recommences the

^^^^
lamp. For some physiological induction coils

(e. g., the Harvard coil) it is necessary, how-

ever, to use larger lamps (120 watts) in and

G'. If still more current is wanted two or

more sockets can be screwed to the board on

each side, connected in parallel and filled with

lamps until the needed current is obtained.

Fig. 3 shows the arrangement of the sockets

on the board.

In Fig. 4 is shown a convenient method of

wiring the entire student laboratory for record-

ing time. The figure shows at the left the

lamp battery and the clock. The latter may
be placed either in series with the signal

magnets or so as to short-circuit the current, as

it is in the diagram. The signal magnets must
all be arranged on the line in series, each with

a short-circuiting key to be closed when the

time record at that place is to be discontinued

instant the stimulation is ended by the re-

opening of the key. Tandell Henderson

Yale Medical School

a simple device for demonstrating the
tempered scale

The diatonic scale, consisting of a succes-

sion of eight tones and containing three inter-

vals known as " major second intervals," two
known as " minor second intervals " and two
" half-tones," is not adapted to musical instru-

ments of " fixed pitch " (e. g., the piano, harp,

etc.) for the reason that it does not without a

multiplicity of keys (strings) allow of trans-

position or change of keys.

For fixed-pitch instruments, therefore, the

scale is modified in the following manner.

First, an additional tone is inserted in each of

the larger intervals (major and minor seconds)
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of the scale—thus breaking the octave into

twelve instead of seven intervals, and second,

the pitches of the various tones are so altered

as to make the interval between any two suc-

cessive tones the same. This scale is known as

the scale of " equal temperament " or briefly,

the tempered scale.

The " interval " between two tones, as the

term is here used, is the ratio of the pitch of

the higher tone to that of the lower. It follows

that on the tempered scale this ratio is the

same for any two adjacent tones. The numer-

ical value of this interval is 1.05946, since the

sum of twelve such intervals is 2, the numer-

ical value of the octave interval.

These considerations coupled with the fun-

damental law of string vibrations, to the effect

which 0c/00=0C/0d=0d/0D= etc., the

value of this ratio being 1.05946 by construc-

tion.

If this diagram is drawn on the top of a

sonometer, or a table-top across which a string

is stretched, and bridges are placed under the

string opposite and c, it forms a complete

finger board for running the major, minor and
chromatic scales.

The device lends itself to the demonstration

of the following relations

:

(1) Comparison of the major and minor

scales. (2) Comparison of the major and

minor chords. (3) To show that on the tem-

pered scale any note may be taken as key note,

and all scales are equally good. For this pur-

pose choose any point as starting point, call-

that, for a string of given weight and tension,

the frequency of a vibrating segment is in-

versely proportional to its length, suggest a

simple method of finding those string lengths

which will give the successive tones of the

tempered scale.

Draw two intersecting straight lines includ-

ing any convenient angle (see accompanying

diagram). From the point of intersection lay

ofi on one line any convenient length Oc= L,

on the other a length 00=L^ 1.05946. Join

the points Cc by a straight line.

Locate the corresponding points B and d
and join by a dotted straight line. Now draw

the series Cd, dD, Be, etc., and the dotted

series, parallel to Bet and cG. By this means

the points c#, d, d$, e, etc., are determined at

which a string of length L (==0c) must be

stopped to give the successive tones of the

tempered (chromatic) scale. This will be evi-

dent from the construction of the figure in

ing it point 1. Number the points from point

1 upward. Sound in succession the tones

given by the string when stopped at points 1,

3, 5, 6, 8, 10, 12 and 13. (4) Comparison of

just and tempered scales. Lay off from on

Oc lengths equal to 8/9, 4/5, 3/4, 2/3,

3/5 and 8/15 of L. The points so determined

are those at which the string should be stopped

to give the tones of the just scale. A glance

at the board will now show to what extent

each interval of the tempered scale is falsified.

L. B. Spinney

Iowa State College

three strawberry fungi which cause fruit

ROTS

In my investigation of strawberry troubles

in Louisiana last year,^ and later in a study of

market berries in this state, I frequently found

upon spotted berries the fungi described be-

1 Science, N. S., 39: 949, 1914.
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low. The diseases were present in so large a

percentage of the market berries as to make
it apparent that they are real economic factors.

In a recent trip to the Louisiana strawberry

fields (April, 1915), I found the same fungi

present upon berries still in the fields. The

fungi have been isolated in pure culture and

inoculations made. It seems desirable there-

fore to call attention to them at this time. A
complete presentation of their study will be

made later.

Strawberry Fruit Rot Due to Patellina 8p.

This rot begins either on green or ripe

berries as a microscopic spot which enlarges

slowly in green berries and more rapidly in

ripe ones. In ripe berries the spot becomes

sunken, the area tan colored. The margin is

quite definite. The surface is soon studded

thickly with sporodochia which vary from

globular to patelliform to saucer-shaped,

usually with a distinct, often wrinkled sterile

margin. In color they vary from hyaline to

tan, or when resting on the ripe berry they may
take on completely the color of the berry.

The core of the diseased spot is completely

occupied by the mycelium, rendering it of

spongy tenacious texture. The host cells

along a narrow line separating the diseased

from the normal area are softened and separ-

ated from each other, evidently by enzyme

action. It is therefore possible to lift out in

its entirety the diseased tissue. The spot in a

ripe berry increases in size sufficiently fast to

involve the whole of a large berry in about

four days. The fungus has been isolated and

positive inoculations have been made. It

clearly belongs to the genus Patellina and ap-

pears to be as yet undescribed.

Strawherry Fruit Rot Due to SpJueronemella

Sp.

This rot occurs with or separate from the

one above described. It differs distinctly in

character of spot and is much less rapid in its

effects. The spot is not definitely bounded nor

is there such evidence of enzyme action as de-

scribed above. The affected berry soon becomes

completely covered with the pycnidia, which

are tan-colored to black, distinctly rostrate and
are of such peculiar gelatinous texture that

berries affected with this disease can be dis-

tingTiished by feeling of them.

The causal fungus has been isolated and
positive inoculations have been made. It is a

SpluBronemella apparently quite distinct from
Zythia fragariae Laib. and seems to be un-
described.

Each of the above fungi has been found re-

peatedly on market berries and they are clearly

present in suificient frequency to render them
of considerable economic significance.

Strawberry Black Rot Due to Sphceropsis

Last year both in Louisiana and in the

market here, I frequently found berries which
showed a very peculiar blackening or a bronzed

appearance. Such berries rotted down dry and
eventually shrivelled. Examination showed the

presence of abundant dark coarse mycelium
similar to that of Sphceropsis malorum and of

pycnidia and spores also, as yet indistinguish-

able from that fungus. This disease was not

nearly so abundant as the two above described

and is not of much economic significance.

F. L. Stevens
Urbana, III.,

May 3, 1915

SOCIETIES AND ACADEMIES
THE BOTANICAL SOCIETY OF WASHINGTON

The 105th regular meeting of the Botanical So-

ciety of Washington was held in the Assembly

Hall of the Cosmos Club, at 8 p.m., Tuesday, May
4, 1915. Thirty-three members and four guests

were present. Dr. George E. Lyman was elected

to membership. Dr. Camillo Schneider, general

secretary of the Dendrologisehen Gesellsohaft of

Austria-Hungary, was present as a guest of the

society. The scientific program was as follows:

The Botany of Western, Tunna (China) : De.

Camillo Schneider.

Dr. Schneider has just returned from a year's

journey in the high mountains of western Yunna.

He has carried on in the region of the upper

Yangtze investigations in botany, zoology and

ethnology. He obtained a great number of colored

photographs taken from nature (Lumiere, auto-

chromes) of which he exhibited 25 with the Ian-
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tern. These showed most interesting plant types

of the high mountains near Li Chiang at an ele-

vation of 10,000 to 17,000 feet. Especially strik-

ing was a new Primula, first discovered a few

years ago, with a spiked inflorescence which more

resembles an orchid than a Primula. It has been

named P. Littoniana. The buds are of a dark

purple, while the open flowers are colored. A very

peculiar plant of biological interest is a new

Saussurea, which inhabits limestone boulders at

about 17,000 feet and has the flowers hidden

among the leaves, which are densely hairy and

protect them from snow and frost. The virgin

forest of the Li Chiang zone consists of Pinus

Massoniana, various Piceas, Abies Velavaya,

Tsiiga Yminanensis, evergreen oaks, many Rhodo-

dendrons and numerous other shrubs and herbs.

The cryptogamic flora is also very rich. Dr.

Schneider has collected over 3,000 different species

of phanerogams and ferns.

The Genus Endothia: Dr. N. E. Stevens.

To be published in full elsewhere.

Endothia Pigments: De. Lon A. Hawkins.

To be published in full elsewhere.

Identification of the Teonanacatl, or "Sacred

Mushroom" of the Aztecs, with the Narcotic

Cactus, Lophophora WilUamsii, and an Account

of its Ceremonial Use in Ancient and Modern

Times: Mk. W. E. Safford.

The early Spanish writers describe certain feasts

of the Aztecs in which a narcotic called by them

teonanacatl, or "sacred mushrom" was used as

an intoxicant. Bernardino Sahagun, writing be-

fore 1569, states that it was the Chiehimeca In-

dians of the north who first discovered the proper-

ties and made use of these "evil mushrooms

which intoxicate like wine." Hernandez distin-

guishes them from other mushrooms {nanaoame,

plural of nanacatl) which are used as food, by

the distinguishing adjective teyhuinti, inebriating,

" quoniam inehrare solent.'' The belief survives

that the drug thus used was a mushroom; accord-

ing to Eemi Simgon, the teonanacatl is "une

esp6ce de petit champignon qui a mauvais gout,

enivre et cause des halluciations. '
'
i Investi-

gations of the author have proved that the drug in

question is not a fungus but a small fleshy spine-

less cactus endemic on both sides of the Eio Grande

in the vicinity of Laredo, Texas, and in the state

of Coahuila, ranging southward to the states of

Zaeatecas, San Luis Potosi, and QuerStaro, a re-

gion inhabited in ancient times by the tribes

i"Diet. de la laugue Nahuatl," p. 436, 1885.

called Chichimecas. The drug is prepared in two

principal forms: (1) discoid, in which the head of

the plant is cut off transversely, and when dried

bears a close resemblance to a mushroom; (2) in

longitudinal pieces or irregular fragments, in

which the entire plant, including the tap root, is

sliced longitudinally into strips, like a radish or

parsnip, bearing no resemblance whatever to a

mushroom, and designated by early writers as

peyotl, and also as raie diabolica, or "devil's

root. '

'

The first to call attention to the ceremonial or

religious use of this drug by the Indians of to-

day was Mr. James Mooney, of the Bureau of

American Ethnology, in a paper read before the

Anthropological Society of Washington, November

3, 1891. Since the time of Mr. Mooney 's observa-

tions the use of the drug has spread widely

among the Indians of the United States, by whom
it is commonly called "mescal button" or

"peyote.

"

Efforts have been made to prevent the Indians

from using it, chiefly because it is believed by

some of those interested in the Christianizing of

the Indians that it has a tendency to make them

revert to their primitive condition and to their

heathen beliefs. Action was taken in the courts to

prosecute a certain Indian for furnishing this drug

to the Indians of the Menominee Reservation of

Wisconsin on March 15, 1914. It developed that

the drug was received by parcel post from the

vicinity of Laredo, Texas. In a paper before the

Lake Mohonk Conference in October, 1914, affi-

davits of certain Indians of the Omaha and

Winnebago tribes of the Nebraska reservation

were read. The evidence showed that there is a

religious organization among the Indians called

the '
' Sacred Peyote Society, '

' the ceremonial

meetings of which are remarkably like those of

the ancient Mexicans in which the "sacred mush-

room" was eaten; and the physiological effects, as

described by those partaking of the drug, were

identical with those attributed by the early

writers to the teonanacatl. The chemical proper-

ties of the drug have been studied in Germany

and the United States, especially by Lewin, of

Berlin, Heffter, of Leipsic, and the late Erviu E.

Ewell, of the Bureau of Chemistry, U. S. De-

partment of Agriculture; and the physiological ef-

fects by Drs. D. W. Prentiss and Francis P. Mor-

gan, of Washington, D. C; but it is not possible

to give the detailed results of these investigations

in the scope of the present paper.

As far as the author knows, this is the first
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time the identity of the "sacred mushroom" or

'
' flesh of the gods '

' with the narcotic cactus

known botanically as Lopliopliora Williamsii has

been pointed out. That the drug was mistaken

for a mushroom by the Aztecs and early Spaniards

is not surprising when one bears in mind that the

potato (Solanum tuberosum) on its introduction

into Europe was popularly regarded as a kind of

truffle, a fact which is recorded by its German

name Kartoffel, or Tartuffel.

Peklet Spaulding,

Corresponding Secretary

THE BIOLOGICAL SOCIETY OF WASHINGTON

The 542d meeting of the society was held in the

Assembly Hall of the Cosmos Club, Saturday, May
15, 1915, called to order at S p.m. by President

Bartseh, with 43 persons present.

On recommendation of the Council, Francis N.

Balch, Boston, Mass., and Ernest P. Walker,

"Wrangell, Alaska, were elected to active member-

ship.

Under heading exhibition of specimens. Dr. L.

O. Howard showed lantern slides from photographs

of the moth, Ceratomia amyntor, bringing out its

protective coloration while at rest on bark.

The first paper of the regular program was by

C. H. T. Townsend, "Two Tears' Investigation in

Peru of Verruga and its Insect Transmission."

Dr. Townsend said:

The four stages of verruga are defined as incu-

bative, fever, quiescent and eruptive. The most

important symptom of the fever stage is the pres-

ence of baeilliform bodies (Bartonia 'bacilttformis

Strong et al.) in the erythrocytes. The histology

of the eruptive papules is not yet sufficiently de-

fined for positive diagnosis in the absence of the

clinical history, but its chief feature is a marked

proliferation of angioblasts.

Verrugas Canyon is the best known and prob-

ably one of the strongest endemic foci of the dis-

ease. Extended investigations were carried on

there both day and night at all seasons of the

year. The result was an ecological demonstration

of Plilehotomus verrucarum Townsend as the vec-

tor of the disease. This demonstration is built on

the unique etiological conditions already known.

Verruga can be acquired only by direct inocula-

tion into the blood, is only contracted at night, is

confined to very restricted areas within which it is

almost universally contracted at any time of year

by nonimmunes who remain from seven to ten

consecutive nights. These conditions necessitate a

bloodsucking vector which is abundant, active only

at night but throughout the year, and whose dis-

tribution is coterminous with the infected areas.

The above Phleiotomus is the only bloodsucker

which meets these requirements.

Clinical verification of the vector was obtained

from the history of numerous eases of verruga ob-

served by Dr. Townsend. Transmissional demon-

stration in laboratory animals lacked completeness

only by reason of the impossibility of positively

diagnosing verruga eruptive tissue, papules having

been produced in the animals by injections of the

crushed Phleiotomus.

A biting experiment in man was carried through,

resulting in what appeared to be a light infection.

This was the case of McGuire, who exhibited all

the symptoms but with a paucity of the baeilliform

bodies in the erythrocytes. Papules appeared

sparingly after the subject had been discharged.

Dr. Townsend 's assistant, Mr. Nicholson, acci-

dentally received many Fklehotomus bites, thereby

furnishing a clean experiment with two checks.

The checks were Dr. Townsend and his assistant,

Mr. Eust, both of whom were subjected to ex-

actly the same conditions as Mr. Nicholson except

that they did not receive the bites. They did not

contract the disease, while Mr. Nicholson' showed

a well-marked ease with both the baeilliform bod-

ies in the erythrocytes and the characteristic

eruption.

Lizards were suggested as a possible reservoir

of verruga, from the fact that they were the only

vertebrates aside from man, domestic or wild, at

Verrugas Canyon, whose blood showed baeilliform

bodies. The lizards inhabit the numerous loose

rock walls which everywhere in the Andean region

take the place of fences, and these are the favorite

diurnal hiding places of the Phlebotomus swarms.

Injection of the lizard blood into guinea-pigs re-

sulted in similar bodies in the erythrocytes of the

injected animal.

The unity of verruga was insisted on, in opposi-

tion to the thesis of Dr. E. P. Strong and his as-

sociates. The entire Peruvian medical fraternity

concur in this view. The facts given in support

of it appear to be irreconcilable with the opposite

view.

Prophylactic measures were outlined; and the

remarkably perfect climatic conditions of the ver-

ruga zoues, unequaled for sanatoria, were

dwelt on.

The paper will be published in full in the Amer-

ican Journal of Tropical Diseases and Preventive

Medicine.

Dr. Townsend 's paper was illustrated by lantern
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slides made from photographs of Bartonia iacilli-

formis, of clinical eases, of the micro-pathology, of

the Phleiotomiis, and of Verrugas Canyon, etc. It

was discussed by Admiral G-. W. Baird and medical

inspector H. E. Ames.

The second paper of the regular program was

by W. Dwight Pierce, "The Uses of Weevils and

Weevil Products in Food and Medicine. '
' Mr.

Pierce described in particular the trehala manna
of Syria which is the cocoon of the large weevil

known as Larinus nidiflcans. These cocoons are

used by the natives as a food similar to tapioca

and are also commonly sold in drug stores for use

in making a decoction said to be efficacious against

bronchial catarrh. The cocoons are made by an

abdominal excretion of the laiva and contain a

large percentage of sugar known as trehalose as

well as a carbohydrate, a little gum, and a small

amount of inorganic mineral m'atter.

Specimens of the trehala manna and of the

weevil were exhibited.

The third communication was by L. 0. Howard,

"Some Observations on Mosquitoes and House

Flieg. " Dr. Howard spoke of the work which is

being done in New Jersey against mosquitoes, de-

scribing the organization of county inspectors

which was effected at Atlantic City in February at

an '
' antimosquito convention. '

' He showed a

series of lantern slides illustrating the very effec-

tive work done by the Essex County Commission

in the vicinity of Newark, N. J. He then spoke

of work done by Mr. Hutchinson of the Bureau of

Entomology in regard to trapping the maggots of

the house fly, illustrating his remarks vrith lantern

slides showing a large out-door maggot trap in use

during the summer of 1914 under Mr. Hutchin-

son's direction at College Park, Md. The illus-

trations in question appear in U. S. Department of

Agriculture Bulletin No. 200.

The last communication was by A. Ii. Quaint-

ance, '
' Remarks on Some Little-known Insect

Depredators. '

'

Mr. Quaintance called attention to certain spe-

cies of insects which have but recently come into

prominence as of economic importance and to

other species wliich, although long known to ento-

mologists as occasional pests, have recently at-

tracted attention in view of local outbreaks. A
species of Jassidaj, Typhlocyba oiliqua, is at the

present time seriously destructive to apples in por-

tions of the Ozark mountain region and in Kan-

sas. These insects occurred in countless numbers

in some orchards, infesting the lower surface of

ths leaves, causing the foliage to drop with subse-

c.uent injury to the fruit crop and the trees. A
Tineid insect of the genus Marmara was reported

to have caused a good deal of injury to certain

apple orchards in Albemarle County, Virginia.

The caterpillar makes long, serpentine mines under

the skin of the apple, resulting in blemishes. The
J;eeping quality of the fruit is also lessened. The
common walking stick, Diapheromera femorata,

while often the cause of more or less local defolia-

tion in forests, occasionally becomes a serious pest

in orchards, especially in orchards adjacent to

woodlands. These walking sticks have recently

been complained of on account of important in-

juries to apple and peach orchards in Virginia and

West Virginia. Khalidopterus picipes, a Chrysome-

lid beetle, has recently been discovered as damag-

ing cranberries. The insect is a near relative of

the grape root worm, Fidia viticida, and the larvae

work on the roots of cranberry, feeding principally

on the fibrous roots, but also stripping the bark

from the older roots. Investigations of the insect

by Mr. H. B. Seammell indicate that it is re-

stricted in cranberry bogs to the higher and sandier

soils. Nezara hilaris, one of the stink bugs, and

long known to feed on vegetation of various sorts,

has recently become very abundant and destructive

to peaches in the Marblehead district in northern

Ohio. These plant bugs in feeding insert their

beaks in the developing fruit, causing the peaches

to become knotty and misshapen as they grow, and

many of which fall from the trees. Farandra

brunnea, better known as the chestnut telephone

borer, following investigations by Mr. Snyder, has

been determined by Mr. Fred. E. Brooks to be

very generally present in the heartwood of old

apple trees and as a result of its work the trees

are often so weakened that they are easily broken

or blown over by winds. Various species of

Cecidomyidse are known to be serious crop pests,

as the sorghum midge, the pear midge, etc. A new
midge pest, Contarina jolinsoni, has during recent

years come into prominence on account of its in-

juries to grapes in the Chautauqua and Erie grape

belts. The adults oviposit in the blossom buds

which may contain from 10-70 maggots, though

the average number is much less. Many blossoms

are thus destroyed, resulting in very ragged and

imperfect bunches of grapes.

This paper was illustrated by lantern slides

showing the insects and their work from photo-

graphs prepared mostly by Mr. J. H. Paine.

At 10.15 the society adjourned until October.

M. W. Lyon, Jr.,

Recording Secretary
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AUGUST WEISMANm
August Weismann, a foreign member of

this society, was born at Frankfort on the

Main, January 17, 1834, and died at Frei-

burg in Breisgau, November 6, 1914. He
early showed the traits of a naturalist and

in one of his books speaks of the excitement

he felt as a boy in catching butterflies. He
attended the University of Gottingen, where

he studied chemistry and medicine, coming

especially under the instruction of the dis-

tinguished anatomist Henle, and receiving

the degree of M.D. in 1856. After spend-

ing three years at Rostock as an assistant

he began the practise of medicine at Frank-

fort and during this time he visited Vienna

in 1858, Italy in 1859 and Paris in 1860.

From 1861 to 1862 he was private physician

to Archduke Stephan of Austria at Scham-

burg Palace. He then studied zoology at

Giessen under the renowned zoologist

Leuekart and became privat-doeent in zool-

ogy at the University of Freiburg in 1863,

where he spent the remainder of his life.

In 1866 he was appointed professor ex-

traordinarius and a few years later became

professor ordinarius, which position he con-

tinued to hold until a few years before

his death, when he was made professor

emeritus.

In person he was a man of striking ap-

pearance, being about six feet tall and well

proportioned and having a fine head and

face and an earnest but kind expression of

the eyes. From 1864 to 1874 and again

from 1884 on he suffered from an eye

trouble which interfered greatly with his

1 Eead before the American Philosophical So-

ciety, January 1, 1915.
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microscopical work and ttirned his atten-

tion to theoretical questions. One of his

former students and assistants. Professor

Alexander Petrunkewitch,- to whom I am
indebted for much valuable information

concerning his personality, says that al-

though he was usually quiet in manner, he

invariably became nervous and unhappy in

the presence of moving objects, which pain-

fully affected his eyes.

A short autobiography published in Lamp
in 1903 gives a glimpse of his family life:

During the ten years (1864—74) of enforced in-

activity and rest occurred my marriage to Friiulein

Marie Gruber, who became the mother of my chil-

dren and was my true companion for twenty years

until her death. Of her now I think only with love

and gratitude. She was the one who more than

any one else helped me through the gloom of this

period. She read much to me at this time, for she

read aloud excellently, and she not only took an

interest in my theoretical and experimental work,

but she also gave practical assistance in it.3

His great work on the "Natural History

of the Daphnoidea" (1876-79) is dedicated

to "My father-in-law, Adolph Gruber, in

thankful memory of the beautiful hours of

leisure spent on the shores of Bodensee."

His colleague, the anatomist Wiedersheim,

married another daughter of Gruber who

was a Genoese banker. After the death of

his first wife Weismann married again when

abouty sixty years old, but not happily.

One of his daughters married the zoologist

W. N. Parker, who translated into English

his best-known work "The Germ Plasm."

A son was trained as a professional violinist.

Weismann, like so many other natural-

ists, was of an artistic disposition. He
loved nature, art and music and he was an

- 1 am also indebted to Professor H. H. Wilder,

of Sniith College, and to Professor J. S. Kingsley,

of the University of Illinois, for information re-

garding the family life and personality of Weis-

mann.

3 Quoted from Locy 's
'

' Biology and its Mak-

ers, " p. 401.

accomplished pianist. During the periods

when he suffered much from his eye trouble

he says that he "found solace in playing a

good deal of music." He was an enthu-

siastic admirer of Beethoven, but could not

appreciate Wagner. His artistic tempera-

ment is further shown in many of his

essays, which for beauty of expression are

rarely surpassed in scientific literature.

He was an excellent speaker, being simple

and earnest in manner and never indulging

in jokes. His lectures on evolution, which

were delivered regularly for almost forty

years, were famous and always attracted

great audiences. As a teacher of advanced

students he was stimulating and helpful, a

kind critic and an attentive listener.

He took no active part in polities, but, like

many German professors, was a member of

the "National Liberal" party. In philos-

ophy he held tenaciously to a mechanistic

conception of nature, but he believed that

extreme mechanism was consistent with

extreme teleology; indeed, he held that

The most complete mechanism conceivable is

likewise the most complete teleology conceivable.

With this conception vanish all apprehensions that

the new views of evolution would cause man to

lose the best that he possesses—morality and purely

human culture.

In his philosophy as in his scientific con-

troversies he was extremely tolerant. He
was interested in the promotion of knowl-

edge, but was not aggressive nor offensive

in manner.

Inasmuch as his life was so largely given

to the extension and support of the Dar-

winian theory, it is interesting to hear from

himself how that theory first came to his

attention. After remarking, "I never

heard evolution referred to in my student

days,
'

' he describes the influence on himself

of Darwin's book in these words

:

I myself was at the time in the stage of meta-

morphosis from a physician to a zoologist, and as
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far as philosophical views of nature were concerned

I was a blank sheet of paper, a tabula rasa. I

read the book ["Origin of Species"] first in 1861

at a single sitting {sic) and with ever-growing en-

thusiasm. When I had finished I stood firm on the

basis of the evolution theory, and I have never seen

reason to forsake it.

With just pride he mentions the fact that

he was one of the first scientific men in Ger-

many to defend publicly Darwin's theory;

Fritz Miiller was the first to publish a work

in favor of that theory ("Fiir Darwin,"

1864), Haeekel was the second ("Generelle

Morphologic," 1866) and Weismann was

the third, his inaugural address at Freiburg

on the "Justification of the Darwinian

Theory" ("Ueber die Bereehtigung der

Darwin 'schen Theorie") being published

in 1868.

Thereafter his contributions to the Dar-

winian theory were numerous and impor-

tant. They appeared from 1872 to 1902 as

a series of books and contributions. Five of

these earlier contributions were translated

into English by K. Meldola and were pub-

lished as two large volumes in 1882, with an

introduction by Charles Darwin. Subse-

quent studies on evolution were so inti-

mately associated with his theories of hered-

ity that they can best be considered under

that topic.

Weismann 's contributions to biological

theory were so extensive and important that

they overshadow to a great extent his ob-

servational and experimental work, and yet

the latter was by no means small or unim-

portant. Among these observational and

experimental studies must be mentioned

especially his extensive works on "The
Development of Diptera" (1865), "Nat-

ural History of the Daphnoidea" (1876-

79), "Origin of the Sex Cells of the

Hydromedusffi" (1883), "Seasonal Di-

morphism of Butterflies" (1875), "Origin

of Markings of Caterpillars" (1876) and

"Transformation of the Mexican Axolotl

into Aniblystoma.^'

Some of his earlier work was done with-

out assistance, but in all of his later obser-

vational and experimental studies he had

the assistance of his wife or other helpers.

Much of his work was doue in collaboration

with some of his students or assistants. His

method of work was to a large extent forced

upon him by his eye affliction. After 1864

all reading had to be done for him, at first

by his wife and after her death by a secre-

tary. Experimental work was done under

his supervision by his assistant and janitor.

All microscopic work was done by his

pupils, to whom he suggested topics and

whose work he supervised daily. These

theses were always in direct relation to his

theories and to that phase of them which

interested him most at the moment.

But valuable as much of his observational

and experimental work was, there is no

doubt that he will be remembered chiefly

for his theories of heredity. His earliest

writings on this subject date from the year

1883 and his latest were published but a

few years before his death. His "Essays

upon Heredity and Kindred Biological

Topics" were translated into English and

published in two volumes in 1889 and 1892.

Probably his most important work on this

subject is his book entitled "The Germ-
Plasm, A Theory of Heredity" which was
published in English in 1893. Subsequent

worlcs on heredity are
'

' On Germinal Selec-

tion" (1896) and "Vortrage iiber Descen-

denztheorie" (1902). This last-named

work, which was published in English

under the title "The Evolution Theory"

(1904), consists of a summary and an ex-

pansion of many of his previous writings

on the subjects of evolution and heredity;

indeed, as he says in the preface of this

book, it is "a mirror of the course of my
own intellectvial evolution."
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Without attempting to analyze these dif-

ferent books, which would require more

time and space than is here available, we
may proceed at once to a summary of his

more important contributions to the theories

of evolution and heredity.

All his theories, of both heredity and

evolution, center in what he called the

"germ-plasm," that particular part of the

germ-cells which serves to carry over from

generation to generation the inheritance

factors. This germ-plasm was held by
"Weismann to be absolutely continuous from

the present generation back to the earliest

generations of living things; it was abso-

lutely distinct from the somatoplasm of the

body and the latter could never become

germ-plasm ; it was almost perfectly stable,

undergoing practically no changes except

such as came from the mixing of different

kinds of germ-plasm (amphimixis) in sex-

ual reproduction.

These views as to the nature of the germ-

plasm underwent some modification as the

result of criticism. Weismann was forced

to admit that the distinctness and stability

of the germ plasm were not absolute, but

in spite of all criticism he was able to main-

tain that the germ-plasm was relatively very

distinct from other plasms and very stable

in organization, and this is now admitted by
aU persons acquainted with the subject.

His views as to the separateness of soma-

toplasm and germ-plasm, of body cells and

germ cells, and the mortality of the former

and potential immortality of the latter, led

him to regard organisms in which this dis-

tinction does not exist (many protozoa and

protophyta) as potentially immortal. With
a keenness of insight which was not appre-

ciated at the time, but which has been eon-

firmed by recent work, he reasoned that

"conjugation like food and oxygen may be

conditions of life, but immortality does not

rest on the magic of conjugation any more

than on food or ox;ygen.
'

' Again he antici-

pated the most recent opinions when he
held that death is not a necessary correla-

tive of life, but rather the result of higher-

differentiation. In short, as Minot said,

"Death is the price we pay for our differ-

entiation.
'

' On the other hand, his attempt

to explain the origin of death as a direct

adaptation due to selection was probably

a mistaken one.

As to the location of the germ-plasm in

the sex cells Weismann maintained that it

was to be found in the chromatic substance

of the nucleus. He held that the chromo-

somes ("idants") were composed of^

smaller units, the chromomeres ("ids"),

and that the latter were composed of

"determinants" or inheritance units, while

the most elementary units of life he called

"biophores." Both chromosomes and
chromomeres are visible structures of the

ceU. Determinants and biophores are ultra-

microscopic in size, but recent work on

heredity and development has shown that

there is good evidence of the existence of

such units. All recent work in genetics is

based upon the hypothesis that there are

units or factors or determiners in germ
cells which condition the development of

adult characters, and though there may be-

minor differences between these determiners

of modern genetics and the determinants of

Weismann, no one can fail to note the

genetic connection and the family resem-

blance between the two.

His prediction on purely a priori grounds

that one of the maturation divisions in the

formation of the egg and sperm should be a

"reduction division" whereby the chromo-

somes of the sex cells should be reduced to

half the number present in the somatic

cells, whereas all other cell divisions should

be "equation divisions" in which the

chromosomes should divide equally, was al-

most as brilliant an example of scientific-
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prophecy as was the prediction of the exist-

ence of the planet Neptune.

Similarly Weismann's assumption that

the determinants are arranged in a linear

series in the chromosomes finds strong sup-

port in the newest and most striking dis-

coveries in this field, in which Morgan is

able to locate at different points along the

length of a chromosome the determiners of

many developed characters.

Finally there is at present universal

agreement to the declaration of Weismann
that no purely epigenetic theory of heredity

is possible, though for many years even

this was hotly contested. When one recalls

the storm of opposition which was called

forth by his book on "The Germ-Plasm"

the present acceptance, at least in principle,

of his major propositions can not be viewed

in any other light than as a triumph for

his theory and a tribute to the insight, fore-

sight and constructive ability of "Weismann.

As a result of his theory of heredity

Weismann was led to investigate the gen-

erally accepted doctrine of the inheritance

of acquired characters. He carried on ex-

tensive experiments in order to learn

whether mutilations of parents through

many generations were ever inherited by
offspring; he investigated many supposed

cases of the inheritance of such characters,

and as a result of this work he was led to

deny altogether the possibility of the inher-

itance of acquired characters, and he chal-

lenged the world to furnish any satisfactory-

proof of such inheritance. This work of

Weismann's called forth a tremendous

amount of discussion and a relatively small

amount of direct observation and experi-

ment, and for several years it appeared as

if no progress whatever was being made
toward the solution of this great question,

so full of importance, not merely for the

biologist, but also for the practical breeder

and indeed for the human race. But grad-

ually there has grown up a clearer under-

standing of the problem and of what is

meant by "inherited" and "acquired"

characters, and gradually this dead-lock of

opinions is breaking up. Now we recog-

nize that inherited characters are those

whose distinctive or differential causes are

in the germ cells, while acquired characters

are those whose differential causes are en-

vironmental. No one to-day believes that

the developed or somatic characters of an

organism are transmitted to the next gen-

eration. To-day the problem of the inher-

itance of acquired characters is merely this

:

Can changes in the environment change the

constitution of the germ-plasm so as to pro-,

duce changes in subsequent generations?

No one now asks whether changes in devel-

oped characters may be transmitted to.

descendants, as was generally done before

Weismann's work, for it is generally recog-.

nized that somatic characters, whether in-.

herited or acquired, are not transmitted

from generation to generation, the only

thing which is transmitted being the germ-

plasm. Weismann admitted in his later

writings that the germ-plasm might be

modified to a limited extent by certain en-

vironmental conditions, but he held that

such changes of the germ-plasm led to gen-

eral and unpredictable changes in future

generations which might be wholly different

from those somatic changes in the parents

which were directly produced by such en-

vironment. This view is now widely ac-

cepted.

Thus while Weismann's views on this

subject underwent certain changes in the

course of his long life, the opinions of his

opponents have undergone so much greater

and more important changes that it may be

truly said that in the matter of the inher-

itance or non-inheritance of acquired char-

acters the greater portion of the scientifio

world has come to Weismann's position.
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Finally, mention must be made of Weis-

mann's theory of evolution which was a

direct outgrowth of his theory of heredity.

He maintained that evolution must depend

upon an evolution of the germ plasm and
that this was brought about chiefly, if not

entirely, by the mixture of different kinds

of germ-plasms (amphimixis) in the union

of the sex cells. There is no doubt that

many variations are produced by amphi-

mixis, but in general these combinations of

germ-plasms are not actual fusions; new
combinations of inheritance units are pro-

duced, but not new units, and usually these

new combinations split up in subsequent

generations according to Mendelian rules,

so that such temporary combinations of

different germ-plasms do not usually lead

to permanent modification, or to evolution,

of the germ-plasm. On the other hand, it

is probable that Weismann underestimated

the possible influence of environment in

producing changes in the germ-plasm and

hence its influence on evolution ; at least it

does not seem possible at present to explain

the origin of many inherited mutations

except by the influence of changed environ-

ment upon the developing germ cells.

In his belief in natural selection Weis-

mann out-Darwined Darwin or any of the

Darwinians. Darwin dealt only with the

survival of individuals or races in the strug-

gle for existence and was always inclined

to assign a good deal of weight to the influ-

ence of environment in producing new

races. Weismann would not admit the

existence of any other factor of evolution

than selection and he extended this prin-

ciple from individuals or persons ("per-

sonal selection") to organs and tissues

("histonal selection") and even to germ-

inal units such as determinants and bio-

phores ("germinal selection"). By means

of an assumed struggle for nutriment be-

tween different determinants he believed

that the weaker ones would tend to grow
still weaker and to disappear, while the

stronger ones would increase in strength

until they reached such importance that

they were checked, or increased, by per-

sonal selection. And by a similar struggle

between different biophores he showed that

the quality of a determinant would be

changed. By means of this highly ingeni-

ous but purely formal and hypothetical

system he was able to explain the degenera-

tion and disappearance of useless parts of

an organism and the concordant modifica-

tion of many different parts in the course

of evolution.

Of all his theories those which grew out

of his belief in the "Omnipotence of Selec-

tion
'

' have found least confirmation in sub-

sequent work. The mutation theory of

de Vries has come in to modify in certain

important respects the theory of Darwin,

and the work of Jphannsen, Jennings. Pearl

and others has shown that even "personal

selection" has little or no influence in

creating new types. And yet we have not

seen the end of the selection doctrine. The
elimination of the unfit is still the only

natural means of accounting for fitness in

organisms, and we may well ponder these

words of Weismann in the preface of his

last book:

Although I may have erred in many single ques-

tions which the future will have to determine, in

the foundation of my ideas I have certainly not

erred. The selection principle controls in fact all

categories of life units. It does not create the

primary variations, but it does determine the paths

of development which these follow from beginning

to end, and therewith all differentiations, all ad-

vances of organization, and finally the general

course of development of organisms on our earth,

for everything in the living world rests on adapta-

tion.

Clear thinking is necessary in the ad-

vance of science as well as fine technique,

and Weismann has demonstrated to a more

or less scornful world the importance of
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brains as well as of hands and eyes in the

discovery of truth. It does not fall to the

lot of any man to make no mistakes, and in

this respect Weismann was only human.

But it has fallen to the lot of few men to do

so much work of lasting- value and to have

so profound an influence on his day and

generation as was true of August Weis-

mann. The spirit of his life and work may
be summed up in the beautiful words with

which he closes his essay on "Life and

Death":

After all it is the quest after perfect truth, not

its possession, that falls to our lot, that gladdens

us, fills up the measure of our life, nay! hallows it.

Edwin G. Conklin
Princeton Univeesity,

January, 1915

TBE PLACE OF WISDOM IN TME STATE
AND IN EDUCATIOm

So soon as men get to discuss the importance of

a thing, they do infallibly set about arranging it,

facilitating it, forwarding it, and rest not till in

some approximate degree they have accomplished

it.

—

Cablyle.

This, doubtless, is a true statement; the

difficulty is, however, to persuade men of

the importance of a thing. We come to

persuade you. As an association we are

now eighty-four years old: our main pur-

pose has been to obtain a more general at-

tention to the objects of science and a re-

moval of any disadvantages of a public

kind which impede its progress—^let me also

add, its application to culture and to the

public service.

By holding meetings, year after year, in

the principal towns of the British Isles, the

association has at least brought under notice

the fact that science is a reality, in so far

as this can be testified to by several hun-

dreds of its votaries meeting together each

1 From an address to the Educational Science

Section of the British Association at Melbourne,

by Professor Henry E. Armstrong, F.E.S., The

Central Technical College, London.

year to consider seriously and discuss the

progress of the various departments. On
the whole, dilettanti have had little share

in our debates. The association has already

carried the flag of knowledge outside our

islands, thrice to Canada and once to South

Africa; now, at last, we make this great

pilgrimage to your Australian shores; still

we are at home. What message do we bring

with us?

In 1847, when this city was but an insig-

nificant town, it was visited by an English-

man who afterwards became eminent not

only in science, but also as a literary man—
Thomas Henrj^ Huxley; he was then sur-

geon on board the surveying-ship Battle-

snake. In 1848 Huxley visited Sydney,

and there met the gracious lady, only re-

cently deceased, who became his wife. In

after years he achieved a great reputation

on account of his services to education.

Lecturing in London in 1854, he defined

science as "trained and organized common

sense"—a definition often quoted since;

none could be more apposite, though it must

be remembered that
'

' common sense,
'

' after

all, is but an uncommon sense.

A few years later, in a public lecture at

South Kensington, Huxley spoke to the

following effect:

The whole of modern thought is steeped in sci-

ence; it has made its way into the works of oui

best poets and even the mere man of letters, who

affects to ignore and despise science, is uncon-

sciously impregnated with her spirit and indebted

for his best products to her methods. I believe

that the greatest intellectual revolution mankind

has yet seen is now slowly taking place by her

agency. She is teaching the world that the ulti-

mate court of appeal is observation and experi-

ment and not authority; she is teaching it the

value of evidence; she is creating a firm and liv-

ing faith in the existence of immutable moral and

physical laws, perfect obedience to which is the

highest possible aim of an intelligent being.

But of all this your old stereotyped system of

education takes no note. Physical science, its

methods, its problems and its difficulties, will meet
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the poorest boy at every turn, and yet we edu-

cate him in such a manner that he shall enter the

world as ignorant of the existence of the methods

and facts of science as the day he was born. The

modern world is full of artillery: and we turn our

children out to do battle in it equipped with the

shield and sword of an ancient gladiator.

Posterity will cry shame cm us if we do not rem-

edy this deplorable state of things. Nay, if we
live twenty years longer, our own consciences will

cry shame on us.

These words were uttered in 1861. Now,

after more than fifty years, not twenty,

merely, we still go naked and unashamed

of our ignorance : seemingly, there is no

conscience within us to cry shame on us.

I have no hesitation in saying that, at home,

at all events, whatever your state here may
be, we have done but little through edu-

cation to remedy the condition of public

ignorance which Huxley deplored. In

point of fact, he altogether underrated the

power of the forces of ignorance and in-

difference; he failed to foresee that these

were likely to grow rather than to fall into

abeyance. In England, what I will venture

to term the Oxford spirit still reigns

supreme—the spirit of the literary class

—

the medieval spirit of obscurantism, which

favors a backward rather than a forward

outlook.

"Wherein was Huxley out in his forecast ?

In 1861 the claim of science was already

strong, but think what has been done since

that time—what we can now assert of its

conquests ! In the interval, even within my
recollection, the whole of our ironclad fleet

has been created, rifled cannon, smokeless

powder and dynamite have been introduced,

and this last, in combination with the dis-

covery of the causes of yellow fever and

malaria, has made the Panama Canal pos-

sible, an entirely revolutionary work of

man's interfering hands. The Great

Eastern, which could not be launched at

first on account of her size—as a lad, I saw
her sticking in the stocks—was always a

failure, because she was outside the fashion

of her time, yet has given rise to a host of

ocean leviathans of far larger size; the

steam-turbine has entered into rivalry with

the reciprocating steam-engine; cold stor-

age has revolutionized ocean transport, so

that fresh food can be carried from this

continent to remote England and Europe.

Electricity, then a puling infant, is grown
to giant size; not only have we deep-sea

telegraphy and mechanical speech in the

form of the phonograph and telephone, but

wireless communication, the electric light,

electric transmission of power, electric trac-

tion—even the waterfalls of the world are

tamed through the turbine and made sub-

servient to our will for motive purposes or

in the production of temperatures border-

ing on those of solar heat, by means of

which, too, we can draw food for plants, at

will, from our atmosphere, by combining its

constituents into the form of a fertilizer.

The use of oil-fuel in the internal-combus-

tion engine has been made possible and, in

a few short years, our streets have been

cleared of horse conveyances and crowded

with motor-vehicles ; such engines are com-

ing into use everywhere and have enabled

us successfully to perform the feat which

Daedalus vainly attempted—we even talk of

flying from New York to London, across the

vast Atlantic, to spend the week-end. The

cyanide process has been introduced into

gold-mining and is enabling us to unearth

a fabulous wealth ; a vast array of gorgeous

colors has been produced, and Dame Nature

so outwitted that we make indigo and mad-

der out of the tar which in old days was put

only upon fences; Pasteur's work has made

Listerism possible, so that nothing is now
beyond the surgeon's art and bacteriology

is become the handmaid of preventive medi-

cine and sanitary science; not only paper,

but a silk is made artificially from wood-

pulp and the finest of scents are conjured
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out from all but waste materials. A multi-

tude of other discoveries of practical value

might be referred to.

Not so long ago, when scientific research

was spoken of, the cry was always, Cui bono?

What's the good of it all? Now, no one

has the patience to listen to a recital of the

benefits accruing to mankind from its

operation; for all the achievements I have

referred to are not the work of mere in-

ventors, but primarily the outcome of scien-

tific discovery: thus our modern command
of electricity is very largely traceable to

the labors of the great philosopher Faraday,

who worked in an ill-lighted and cramped

laboratory in the Eoyal Institution in

Albemarle Street, London, with no other

object than that of contributing to the ad-

vancement of knowledge.

Perhaps the greatest of all the scientific

achievements of our time remains to be

mentioned—the promulgation of the doe-

trine of evolution by Charles Darwin. Few,

perhaps, can realize what this means for

mankind, the intellectual advance it con-

stitutes—that through it we have at last

acquired full intellectual freedom and the

belief that it rests with ourselves alone

rightly to order our lives; that by it all

dogmas have been undermined.

Science is come into being and has pros-

pered only since freedom of thought was

secured : on no other terms can it be. It is

well that we should bear this in mind. The

growth of numbers and of democracy may
well involve a restriction of freedom in

all directions—none are so intolerant as

the ignorant.

If in science, to-day, we have something

unknown to former civilizations, what is its

influence to be on the future of the world,

in particular on the future of the white

people? If we are not to suffer the rise

and fall which all previous civilizations

have passed through—rather let me say, if

the period of our fall is to be retarded

beyond the period our forerunners enjoyed,

it will be solely because we wield and use

the powers science has put into our hands

:

not so much those of abstract science, but

the broad wisdom which the proper culti-

vation of science should confer ; hence it is

that I desire to urge the absolute impor-

tance of giving, through science, a place to

the cultivation of wisdom in the state and
therefore in education.

Clearly, two new forces are at work in

the world: not science alone, but also a

broad and altruistic socialism, both the

outcome of the intellectual freedom man
has acquired since the deposition of the

churches. The one is gradually leading us

to base our actions upon knowledge and to

be practical through the use of theory; the

other is leading us gradually, though slowly,

to have consideration for one another, to

recognize how helpless are the majority,

how greatly they stand in need of the

guidance of the few who are capable of

leading. But we shall need to order our

socialism by science to make it a wise

socialism. The signs are only too numer-

ous that a wave of political despotism may
come over us. Either, as time goes on, sci-

ence will be more and more of service in

guiding the social machine—or that ma-

chine will perish, from the very complexity

of its organization and the inability of the

units to understand their place, to under-

stand the need of subordinating their indi-

vidual inclinations to communal interests;

most important of all, to understand their

inability to recognize and require compe-

tent leadership—for science is aristocratic

in its tendencies : indeed, I shall claim that

real science—wisdom—is for the very few.

"With all the marvelous growth of

achievement to which I have referred, there

has been no proportionate growth of public

intelligence. Our admiralty, and to a far
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less extent our war office, have called sci-

ence into their service, but our public de-

partments generally will have none of it.

Even the elements of an understanding of
the methods of science are not thought to be
essential to the education of a civil servant

;

such knowledge is not required even in the
highest branches of the Indian service—no
politician is for one moment supposed to
need it

:
we are governed almost entirely by

the literary spirit.

The spirit of the age, in fact, is in no
way scientific, though ease and comfort are
now provided on an unprecedented scale
through the agency of science, the engineer
acting as chief interpreter. Why do we
still go naked and unashamed of our igno-

rance of "science"'? One main reason is

that the party in power is unscientific ; but
at bottom, I believe, the difficulty is a far
greater one and probably innate in our dis-

position. It can not well be supposed that
man is by nature disposed to be scientific.

The scientific fraternity, at any time, are,

and probably always will be, but a small
party—a set of freaks, sports from the
multitude. They think and talk in a lan-

guage of their own, as musicians do. The
multitude may listen to them at times, with
more or less of pleasure, as they do to music

;

but it is impossible, and probably always
will be impossible, for the many to appre-
ciate the methods and results of the scien-

tific worker. Science, in reality, is a form
of art, and true artists are never numer-
ous

;
moreover, it is admitted that they are

born—like Topsy, they must grow, for they
are not to be made in numbers. Our schools

are for the most part in literary hands : and
it would almost appear that literary and
scientific interests are antagonistic, so un-
sympathetic has been the reception ac-

corded to science by the schools.

Parenthetically, let me here deny the
accusation not infrequently made by liter-

ary writers that the scientific fraternity are

trying to oust literary studies from the
schools. Nothing could be further from
the truth. We are always craving for
better literary training; our complaint is

that the methods and subject-matter of
literary training are far from being prop-
erly developed and, especially, that English
is neglected in the schools. Huxley stated
the real situation in saying.

Science and literature are not two things, but
two sides of the same thing.

The rise of science is due to the intro-
duction of the experimental method. Mr.
Balfour, in arguing, as he has done recently,
that science rests upon many unprovable
postulates and therefore does not differ in
method from metaphysics, has made asser-
tions which can not be allowed to pass as
correct. True science rests wholly upon
fact and upon logic : all else is mere provi-
sional hypothesis—a garment we are pre-
pared to put aside at any moment if cause
be shown. We are well aware that human
nature is aways intervening to spoil our
work

;
it is human to err and false doctrine

may easily occupy the attention for a time,
but we are fully conscious of our limita-
tions and prepared to admit them, whilst
we feel that we are ever advancing towards
security of knowledge.

The method of science, indeed, is the
method of the Chancery Court—it involves
the collection of all available evidence and
the subjection of all such evidence to the
most searching examination and cross-
examination. False evidence may be ten-
dered and for the time being accepted ; but
sooner or later the perjury is discovered.
Our method, in fact, goes beyond that of
the courts: we are not only always pre-
pared to reconsider our judgments, but
always searching for fresh evidence; we
dare to be positive only when, time after

time, the facts appear to warrant a definite

conclusion. But there are few instances in
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which we have traveled so far. The New-
tonian theory of gravitation, the Daltonian

theory of atoms, are two striking examples

of generalizations which fit all the facts, to

which there are not known exceptions;

should any exception be met with we should

at once doubt the sufQciency of such

theories. In cases such as Mr. Balfour has

discussed—the problems of metaphysics

and of belief—experiment and observation

are impossible : we can only resort to specu-

lative reasoning; our belief, if we have one,

is necessarily founded upon intangibilities

and desires.

There was a door to which I found no key:

There was a veil past which I could not see;

Some little talk awhile of Me and Thee

There seemed—and then no more of Thee and Me.

The awful problem before us at the pres-

ent time is to decide which direction we
will take, to what extent and in what way
we have the right to teach things which

transcend our knowledge ; the way in which

truth lies may be clear to some of us, but

can never be to the majority. Those who
wrap up such matters in a tangle of words

are not helpful, to say the least. However
mellifluous the terms of Bergsonian philos-

ophy may be, they do not bear analysis

when the attempt is made to interpret

them; their effect is merely sensuous, like

that of cathedral music.

But in order that she may lead, science

must herself set an unimpeachable example

—far too much that is now taught under

the guise of science is pure dogma ; in fact,

the philosophy of the schools is mostly

dogma. The true legal habit of mind is

insufficiently cultivated and but rarely

developed even among scientific workers

—

our logic is too often imperfect. In sci-

ence, as in ordinary life, party polities run

high and scientific workers are usually, for

the time being, party politicians. We are

too often crass specialists, always very

human : indeed, whatever the lines along

which evolution has taken place, they can

not well have been such as to favor in any

considerable degree the development of the

proclivities which distinguish the scientific

inquirer: time after time, doiibtless, he has

been knocked on the head.

The difficulties under which science

labors in our schools are partly internal,

partly external. Tradition and the type

of mind of the average teacher favor set

lessons and literary study by blocks of

learners ; the extra cost of the work is con-

siderable, when the expense of the special

requirements is taken into account; more
time and more individual effort are de-

manded both from teacher and from
taught; freedom is hampered by the need

of considering the requirements of external

examinations ; finally, the universities have

done but little to help, and though the

schools have more or less unwillingly recog-

nized that there is some value in scientific

studies, in consequence of the persistent

demands men such as Huxley have made,

more especially because it is seen that there

is money in them, none the less there is still

no real demand for them on the part of the

public. Of this and, in fact, of nearly all

the real problems of education, the public

are too ignorant to be judges.

Having been more than forty years not

only a teacher, but also a student of stu-

dents and of teachers, of educational meth-

ods, and of the conditions under which

teaching is carried on, I have been led to

form very definite opinions, the more so as

I have been able to regard the problems not

only from the pedagogic side, but also from

that of the chemist and biologist—with

some knowledge of the mechanism.

My view—and it is one that I desire to

press to a logical conclusion-—is that we
must recognize that human ability is not

merely a limited quantity, but that it varies
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enormously not only in quantity, but also

in quality : the human orchestra contains a

great variety of instruments differing in

tone and range, but nature, like man,

makes few instruments of superlative excel-

lence, a vast number of very poor quality

and only a moderate proportion of service-

able type. If science can tell us anything,

it is that the democratic and republican

ideal of equality is the veriest moonshine

—

a thing that never has been and never will

be. And education can do very little to

alter the state of affairs : it can not change

the instrument, at most it can develop its

potentialities, and it may easily, by careless

handling, do damage to the working parts.

To take a special case, of interest at the

moment, no contention is less to be justified,

I believe, than that which has been put

forward frequently, of late years, on behalf

of women—^that their disabilities are in no

small measure due to the fact that we have

neglected their education: give them time

to educate themselves and they will be as

men in all things. Years ago, at our Stock-

port meeting, I ventured to express the

difference by saying that woman is not

merely female man, but in many respects

a different animal : the two sexes have neces-

sarily been evolved to fulfil different pur-

poses. Nothing is more instructive in the

history of modem educational progress than

the fact that women have asked merely

for what men have : at the universities they

have attended the men's courses; not one

single course have they demanded on their

own account. Higher teaching in relation

to domestic science so-called has only been

thought of very recently and mainly be-

cause men have urged its importance. Most

serious and, I believe, irreparable injury

is being done to women, in London espe-

cially, by forcing them to undertake the

same studies and to pass the same univer-

sity examinations as the men: and the

damage is done to the race, not merely to

individuals, as the effect of education,

whether direct or indirect, is clearly to

diminish the fertility of the intellectual.

Some day, perhaps, when the present wave
of selfishness has passed over us, a rational

section of women will found a woman's
university where women can be taught in

ways suitable to themselves without injury

to themselves. In saying these things, of

course, I am laying myself open to the

charge of narrowness—in deprecation I

can only say, that what we are pleased to

call education is, for the most part, so futile

in substance and in its results that I shall

not mind in the least if I am accused of

decrying it : in my opinion, we shall all be

better without most of it, men and women
alike. So far as so-called intellectual edu-

cation is concerned, learning to read seems

to me to be the one thing worth doing: at

present it is the thing most neglected in

schools.

To develop a rational system, we need

to take into account man 's past history and

to apply evolutionary and biological con-

ceptions. Education, as we know it and

practise it, after all is a modern supersti-

tion—something altogether foreign to the

nature of the majority of mankind; it is

based on the false assumption that we can

all be intellectual; whereas most of us can

only use our hands. But the schools neglect

hands and attempt the impossible by trying

to cultivate non-existent wits. Man is

doubtless pretty much what he was, and it

is useless trying to make of him what he

has never been.

We are seeking to educate all. What
does this mean? Practically that we are

seeking to teach all to read. But when they

have learned, what are the majority to read

—what will they care to read? At the

schools for young gentlemen, the reading

taught hitherto has been mostly the reading
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of Latin and Greek. "We know the result

—

the number of persons above school age

who can and do read either language is

negligible. Some of us learn French,

scarcely any learn German, Spanish is all

but neglected : when, therefore, we visit the

Continent of Europe or South America we
can only mumble a few words of the lan-

guage of the country, and usually allow the

foreigner we visit to speak broken English

for us : few of us read his literature.

The vain attempt is made to put us in

touch with the past, but no real effort is

exerted to bring us into contact with the

present. We have not yet taught English

in our higher schools, but are beginning to

think of doing so—to this end, we are

urging that attention be paid to so-called

classical literature, forgetting, of course,

that for the most part this was written for

grown-ups and not as food for babes of

school age.

The difficulty is still greater in the case

of those who have only passed through the

elementary schools—the literature that will

appeal to most of these will be very limited

in scope. Our newspapers show pretty

clearly what will go down : not much—but

it represents what is going on in life. In

London, when the theaters are under dis-

cussion, it is often said that people want to

be amused, not instructed; to cudgel our

dull brains is a dull business to most of

us. It seems to me that this doctrine should

be applied more than it is in the schools.

At all events, we shall do well to remember

the words of the wise pundit in Eudyard
Kipling's "Kim": "Education—greatest

blessing when of best sorts—otherwise no

earthly use."

To discover the best sort for each sort of

student is our difficulty—who will do it?

Here comes my point. Not the present race

of schoolmaster or of educational authority.

By placing classical scholars in charge, we

seem unconsciously to have selected men
of one particular type of mind for school

service—men of the literary type ; and this

type has been preferred for nearly all

school posts, mainly because no other type

has been available, this being the chief

product of our universities. Such men, for

the most part, have been indifferent to sub-

jects and methods other than literary—

I

verily believe not because they have been

positively antagonistic or lacking in sym-

pathy, but rather because of their negative

antagonism : of an innate inability to appre-

ciate the aims and methods of. any other

school of thought than their own, especially

on account of their entire ignorance of the

experimental method. I believe, moreover,

that the difference is fundamental and tem-

peramental, not to be overcome by training.

Oxford, owing to the bait of its classical

scholarships, seems to have attracted an

entirely peculiar type of ability and to

stand alone in consequence; at Cambridge,

owing to the hold obtained by mathematics,

the field has been divided, but the mathe-

matician, in his way, is often as unprac-

tical by nature as the classic; fortunately,

of late years, owing to the rise of the medi-

cal school and that of natural science, other

elements have been introduced and the uni-

versity has a future of infinite promise in

consequence, if it will but realize that its

primary function is to inculcate wisdom
rather than to give purely professional

training.

Sympathy is only begotten of under-

standing; the literary type of mind appar-

ently does not and can not sympathize with

the practical side of modern scientific in-

quiry, because it has neither knowledge of

the methods of experimental science nor the

faintest desire for such knowledge.

We need a more practical type of mind

for our schools. Pessimist though I may
appear to be, having watched with close
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attention, all my life, tiie great struggle

that has been going on in and between

schools—having had the great good fortune

also myself to be one of the early workers

in the province of technical education, and

having been associated with the develop-

ment of one of the greatest of our board-

ing schools (Christ's Hospital)—I am. of

course, aware that very great progress has

been made, and am, in every way, hopeful

of the future in store for those who are un-

affected by present prejudices. In my
experience, the men to whom the progress

has been due have, in all cases, been trained

in a broader school than that of Oxford;

the few escapes from Oxford who have been

successful reformers have been the excep-

tions which prove the rule, as they have

shown themselves to be gifted with prac-

tical instincts: to such men the Oxford

literary training has been of extreme value.

Oxford will not gain its full value until all

types of ability are represented in fair pro-

portion by its students, not one almost ex-

clusively. "When this step is taken, the in-

cubus of the Oxford spirit will no longer be

upon us : it will then be possible for us to

regard education as "a preparation for

life"—a formula often used but usually

honored, hitherto, in the breach, rarely if

ever in the observance, in our schools.

There must be no misunderstanding.

The representatives of literary training rely

chiefly on a past into which it is well not to

look too closely and must always work with

borrowed capital in the days to come: our

side has no distant past worth speaking of,

but is hopeful of a glorious future, in that

it will always be adding to its knowledge;

we desire to do their party all possible jus-

tice, and shall ever be in need of their

assistance and more than grateful for the

service they render us; but it must be war

to the knife if they will not recognize that,

in a progressive age, they can not lead any

longer, that we shall decline to put up in

future with the conceit and narrowness of

outlook of the classical scholar.

The argument I have applied to the

teacher is equally applicable to the taught

—

boys and girls, indeed students generally,

are of different types; they have different

orders of ability and can not be treated as

if all were alike. In the beginning, we may
tempt them with all sorts of scholastic diet,

but only, in the main, in order to discover

their aptitudes ; when these are found, they

should be the main line of attack. In say-

ing this, I am not arguing in favor of

extreme specialization, but against time

being wasted in attempting the imposssible.

Some of us can learn one thing, others an-

other : the schools try to force too many into

one mould. It is essential that we should

try to lay certain foundations, but useless to

proceed when we find that some of them
can not be laid.

This doctrine is applicable especially to

the selection of scholars and to the train-

ing of teachers and of evening-class stu-

dents. We select our scholars almost en-

tirely by literary tests—the result is that

we select persons of literary aptitude rather

than those gifted with practical ability for

every kind of service: like necessarily

breeds like. By insisting on "grouped
courses" we too often oblige students to

take up subjects to which they are incapa-

ble of paying attention with profit: most

of us, probably, have found out that there

are many subjects which we simply can not

learn, try as we may.

My own experience with students has

satisfied me that they not only vary in abil-

ity, but that the different classes are of very

different types of mind : the engineer tends

to be constructive, but not analytical; the

analytical introspective habit of mind is

more highly developed in the chemist; the

biologist rarely has mathematical procliv-
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ities. It is useless to attempt to teach all in

the same way, and many can learn only

very little.

The explanation of Huxley's failure to

forecast the future of science lies, appar-

ently, in the fact that men generally are not

attuned to her ways. I am inclined to

think that the "mere man of letters" will

continue to ignore and despise science—he

will lack the peculiar mental capacity to

assimilate scientific teaching. Only the

few will rise to a proper understanding of

the mysteries and be masters of their sub-

jects, though many may be trained to be

skilful mechanics.

The extent to which the multitude can

receive instruction is a matter of primary

importance. If, as Huxley has said, the

greatest intellectual revolution mankind
has yet seen is now slowly taking place by
the agency of science—if she be teaching

the world that the ultimate course of appeal

is observation and experiment, not author-

ity ;
teaching it the value of evidence : then

must we strive to teach all, in some meas-

ure, what constitutes evidence, what ob-

servation and experiment are.

I believe much can be done in this direc-

tion, having made the attempt with hun-

dreds of unwilling students in my time,

students of engineering who had not only

made up their minds that they were not

going to learn chemistry as it was not their

subject, but were incapable of ever entering

into the spirit of the work—one of my sons

was amongst them. At an early period,

having realized that it was useless to waste

my time and theirs in the struggle, and

that it would not help them in the long run,

to give them chemical tips which they lacked

the sense to appreciate and to apply, I

made up my mind, therefore, that it was

desirable instead to develop any detective

or inventive spirit that might be in them,

so advised them to read detective stories

instead of a text-book and ask themselves

what the stories taught them : how the detec-

tives set to work. Their attention was

secured by urging them also to think what

would be their position, later in life, when
they were called upon to act for themselves

and to get new knowledge for themselves,

if they had not learned to think for them-

selves. We have then set them to work to

solve a series of problems in the laboratory.

The course, in fact, was a combined labo-

ratory-lecture course, the lectures being on

and always subsequent to the laboratory

work. In not a few cases, in after years,

when I have met old students, they have
told me spontaneously that, much as they

had objected to the pressure put upon them,,

our insistence on their learning to do some-

thing themselves had proved to be of ex-

treme value. Long experience has con-

vinced me that any one who has once

learned to make simple measurements and
observations and to ask and answer a defi-

nite question experimentally is on a differ-

ent mental and moral plane from that occu-

pied by those who have had no such

training.

Such teaching is possible even in ele-

mentary schools—given competent teach-

ers; but a new race of teachers will be re-

f|uired to carry the work into effect, should

it be decided to make the attempt at all

generally.

The great mistake that has been made
hitherto is that of attempting to teach the

elements of this or that special branch of

science : what we should seek to do is to im-

part the elements of scientific method and
inculcate wisdom, so choosing the material

studied as to develop an intelligent appre-

ciation of what is going on in the world.

It must be made clear in every possible

way, that science is not a mere body of doc-

trine, but a method : that its one aim is the

pursuit of truth.
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If we are to progress in these matters, a

system must soon be developed which, is

broader and better than that under which

we now muddle along—at present the real

problems of education are all but neglected

;

even if the official mind were capable and

desirous of promoting progress, the work of

administering rules and regulations—of

keeping the machine going—is so great that

no time is left for thought.

We have seen the error of our ways suffi-

ciently to give up payment by results, and

are all but ashamed that we were ever mis-

led by Robert Lowe to adopt such a soul-

killing policy. But none the less our entire

'educational system is still in the grips of

'commercialism, and, in this respect, as a

?nation, we stand alone, I believe. Scholar-

Ships, prizes of one kind or another, exami-

nations are the perpetual feast of British

education. Examinations, in fact, are a

regularized and very lucrative branch of

industry—mostly in the hands of certain

firms who diplomatically shelter themselves

under the Eegis of this or that educational

body; but the universities are the greatest

sinners. Valuable as examinations may be

within certain narrow limits and for cer-

tain definite purposes, there is little doubt

that our general ignorance is in no small

degree determined by our worship of

the examination fetish. So long as

the system prevails, the education of our

youth will not be in accordance with either

their capacity or their requirements, but on

lines corresponding to those by which prize

cattle are raised for show—they will be

trained to develop some specially catching

point.

The examinations are an inheritance from

the literary rule. It is possible to test on

paper whether a man be "well read," but

faculty as distinct from capacity can not be

so determined. What is worse, by forcing

students to commit a large body of doctrine

to memory, the attention becomes fixed

merely upon what others have done and
little time or inclination is left them to ac-

quire a knowledge of method—the faculty

of thinking for themselves and applying

their knowledge. No class suffers more
seriously than medical students under the

system—their preliminary training is all

but entirely didactic, and the time spent

upon it all but wasted ; we need not wonder
that medicine has made so little advance,

the practitioners being in no way trained

in the use of scientific method.

To improve our system we need to get

rid of our blind British belief in "men of

affairs," especially in the "man of busi-

ness," so-called, really the man of com-

merce, as persons capable of ordering every-

body's affairs and everybody's business.

The commercial man, the financier or the

lawyer, would never think of calling us in

to manage his proper business—why should

he be thought competent to manage ours?

Results show that he is not, as my argument

in this address would lead us to expect

would be the case.

No one will seek, for one moment, to

minimize the progress made or fail to recog-

nize that infinite credit is due to those who
have controlled the work of education thus

far; hitherto, however, progress has been

made in providing accommodation and get-

ting scholars to school and college: the art

of teaching has made no corresponding

advance—nor will it, I believe, until the

onus is cast more directly upon the teachers

and they are forced to exercise greater fore-

thought in the direction of collective action

—until they are placed in a position to be

sole managers of their own affairs and

called upon to row together as entirely

self-chosen crews. At home, excepting at

our ancient universities, "governing

bodies" are paramount everywhere—not

the teachers; and too often the sense of
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responsibility and power of initiative of the

teacher are further diminished by the inter-

position of a principal, who may be a man
of all affairs except that in hand—^the work
of teaching.

If the conclusion at which I have arrived

be correct—that science is not for the multi-

tude and can never be generally appre-

ciated or even fashionable—in view of the

part which it is clearly destined to play in

education and in daily life, on account of

its infinite and far-reaching influence upon
our well-being—the responsibility cast upon
the few representatives of science is very

great ; in support of our civilization and in

order that wisdom may prevail more gen-

erally, they must organize its forces effec-

tively.

Whilst individuality is the mainspring

of scientific progress, collective action is

required to provide full and proper oppor-

tunity for the workers and to promote the

success of their inquiries. At present, scien-

tific workers are organized merely for the

purpose of providing means of publishing

the results of their studies, in no way either

for defence or offence ; our societies are not

effective even for the purposes of debate

and criticism. Thus, our chief English

scientific society, consisting of some 500

members representative of all the various

branches of physical and biological sci-

ence, is little more than a rabble—^its fel-

lows are such individualists that scarce half

a dozen of us can ever agree to work seri-

ously together for a common purpose, and

the irresistible influence we might exercise

if we could be unanimous as to our objec-

tive is lost to the community. Most unfor-

tunately, the society has no influence what-

ever either on political or on public opin-

ion ; it makes no attempt either to guide the

public or to give dignity and importance

to the cause of science in the eyes of the

commiinity. Its meetings are dull, and its

belated publications by no means represent

the scientific activity of its fellows. The

presidents of the society have too often been

appointed at an age when the propagandist

spirit is no longer paramount, when they

have no particular scientific message left

in them to deliver. And they occupy the

chair too long; this arises chiefly from the

fact that however clear each one of us may
be that individually he is fully competent

to hold the office, we all agree in finding

some objection to every name that is sug-

gested; to overcome this difficulty a short

tenure is desirable, so that the compliment

can be paid and encouragement given to

the various sciences in turn ; no one should

be appointed to such an office who is more

than sixty to sixty-five years old, as most of

us have used up our ideas and have lost our

virility by that age. The other officers also

hold their positions too long, but members

of the council have far too short a life

—

consequently aU the power is centered in

the official body; attempts that have been

made to organize the whole society in sec-

tions representative of the various sciences

have always 'been defeated by the official

party.

Unless our scientific societies can be made

more generally effective, if scientific work-

ers are incapable of learning lessons from

administrative life, it stands to reason that

the collective interests of science and of

the body scientific must remain unrepre-

sented and unvoiced—to the great detri-

ment of progress and of the public.

Science must be organized, in fact, as

other professions are organized, if it is to

be an effective agent in our civilization;

the problems pressing upon us are of such

magnitude and of such infinite importance

that we can no longer afford to be without

wisdom.

Henry E. Armstrong
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THE SAN FRANCISCO MEETING OF TEE
AMERICAN PHYSICAL SOCIETY

The American Physical Society will unite

with Section B of the American Association

for the Advancement of Science in a joint

meeting to be held at San Francisco Au^st
2 to 7, 1915.

The program of the meeting is in special

charge of the Pacific Coast Committee of the

American Association for the Advancement

of Science and will differ somewhat from that

of ordinary meetings. The presentation of

the results of individual research in short

papers volunteered by their authors will be a

minor feature of this meeting, but several

sessions will be devoted to a somewhat broader

consideration of the larger questions of phys-

ics, particularly those which have engaged the

attention of Pacific coast workers. At these

sessions only papers given on invitation will

be presented. One session will probably be

devoted to spectroscopy and another to at-

mospheric physics, the latter in charge of Pro-

fessor W. J. Humphreys.

On Wednesday, August 4, the society will

visit Stanford University and Professor

Harris J. Eyan will give demonstrations with

high-potential electric currents in the new

laboratory especially equipped for such work.

The meetings on other days will be held at the

University of California at Berkeley. On
Friday the ofiicers of the Physical Society will

have charge of a session—or two if necessary

—at which ordinary research papers will be

presented. It is hoped that the western work-

ers who do not often have an opportunity to

attend our meetings may be conspicuous on

this program and their contributions are espe-

cially requested. Visiting members from the

east are not urged to present many papers, as

time will be somewhat limited.

Physicists are invited to attend the joint

sessions of the American Mathematical So-

ciety and the American Astronomical Society

at Berkeley, Tuesday forenoon, August 3.

An address will be given by Professor C. J.

Keyser, of Columbia University, New York,

on " The Human Significance of Mathe-

matics," and by Dr. George E. Plale, of Mt.

Wilson Solar Observatory, on "'' Recent Prog-

ress in the Development of Astronomical Sci-

ence."

An excursion to Lick Observatory has been

arranged for Friday, Aug-ust 6, by the Ameri-

can Astronomical Society. The observatory

may also be visited on any day of the year

from 8 A.M. to sunset, and on Saturday even-

ings by those arriving before 9 o'clock. Satur-

day evening visitors have the privilege of ob-

serving the stars with the 36-inch and 12-inch

telescopes. The railway station for the Lick

Observatory is San Jose. An auto-stage

leaves San Jose on six days of the week at

8 :30 A.M., stops at Smith Creek Hotel for

luncheon and reaches the summit of Mount
Hamilton before noon. The stage departs at

1 :30 P.M. and reaches San Jose before 4 p.m.

The round trip fare for the individual trip by

auto-stage is $5.

The director of the Mount Wilson Solar Ob-

servatory extends a cordial invitation to men
of science interested in astronomical and

physical research to visit the observatory

either before or after the San Francisco meet-

ing of the association. The shops and labora-

tories in Pasadena and the observatory build-

ings on Mount Wilson will be open, and all

phases of the work in progress can be seen.

The Mount Wilson Hotel Company maintains

a daily auto-stage service between Pasadena

and the summit, where comfortable accommo-

dations for the night may be found at the

hotel. H time is limited, the round trip from

Pasadena can be made in a day. The auto-

stage leaves the office of the company (173 E.

Colorado Street) at 9:30 A.M., reaching the

summit at 11 :45 a.m. On the return trip the

stage leaves at 3 p.m., and arrives in Pasa-

dena at 4:45 p.m. The round trip fare is $3.

The director of Congresses of the Panama-

Pacific Exposition has organized a special

convention news bureau to give due publicity

to papers and proceedings of organizations

meeting in San Francisco and vicinity. This

will include the preparation, in advance of

the meeting of articles for the daily press

and for magazines, reporting each session for

daily press and news agencies and in some
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cases preparing full reports of meetings for

magazines.

RAILROAD ROUTES AND RATES

From Denver to San Francisco and return.. .$45.00

From Omaha or Kansas City and return . . . 30.00

From St. Louis or New Orleans and return. . 57.50

From Chicago to San Francisco and return. . 62.50

From Detroit to San Francisco and return . . 73.50

From Cincinnati to San Francisco and return. 71.10

From Cleveland to San Francisco and return. 76.20

From Pittsburgh to San Francisco and re-

turn 81.20

From Buffalo to San Francisco and return . . 83.50

From Washington to San Francisco and re-

turn 92.30

From Philadelphia to San Francisco and re-

turn 92.95

From New York to San Francisco and re-

turn 94.30

From Boston to San Francisco and return. .100.70

Tickets from Chicago, St. Louis and similar

territory are good via New Orleans, returning

by the same or any other direct route. All

rates apply via Los Angeles. Round trip tick-

ets going or returning via Canadian or north-

ern lines through Prince Rupert, Victoria,

Vancouver, Seattle or Portland, Shasta Route

(rail) or steamship between these points and

San Francisco are $17.50 higher (berth and

meals included on steamer from Prince Rupert

to Seattle). The usual stop-over privileges

will be allowed on both going and returning

trip. Journey out may be taken via one route

and return by another, and the above rates are

good for 90 days from date of sale. Railroads

participating in this arrangement include the

Grand Trunk, Canadian Pacific, Great North-

ern, Chicago, Milwaukee and St. Paul ; North-

ern Pacific, Southern Pacific, Union Pacific,

Denver and Rio Grande, San Pedro, Los

Angeles and Salt Lake, Santa Fe and Mexican

Central. The Panama-California Exposition

at San Diego is reached by rail from Los

Angeles by the Santa Fe Railway and trans-

continental excursion tickets by way of Los

Angeles will include a trip to San Diego and

return without extra charge, but only if ar-

rangement for it is made at the time the trans-

continental tichet is purclvased.

Special lines of steamers advertise passage

between Atlantic and Pacific Coast by way of

the Panama Canal at rates varying between

$135 and $198 (one way).

Stop-overs for side trips can be arranged

either going or returning. Round trip rate

from San Francisco to Hawaiian Islands and
return by either of several lines of steamers

from $110 up. Yellowstone National Park is

reached from Livingston on the Northern

Pacific (to Gardner and return $3.20). A
six-day trip in the park from Gardner costs

$40 and another of 5|- days $53.50. Yellow-

stone Park may also be reached from Ogden
on the Union Pacific by a branch to Yellow-

stone (round trip $9.25). From here a five-day

trip in the park costs $35 and a six-day trip

$40.

The Yosemite National Park is reached by
Southern Pacific or Santa Fe lines, stopping

at Merced, Cal. Round trip from Merced to

Valley $18.50.

Both hotels and comfortable camps may be

found at the camp. Several groves of Big
Trees may be visited from the Valley. One
grove very much visited is only six miles from
Santa Cruz (on the Southern Pacific).

Alaska may be visited by steamer trip from
Seattle or Vancouver. Round trip from
Seattle $66 and up. From Prince Rupert (on

Grand Trunk) a trip to Alaska may be made
at an additional expense of about $30.

The Official Hotel Bureau of the Panama-
Pacific International Exposition, with which

are affiliated about 85 per cent, of the hotels

of San Francisco and vicinity, guarantees that

the rates of hotels associated with the bureau

will not be advanced during 1915. Schedules

of rates of the hotels may be secured from this

bureau (address. Exposition Building, San
Francisco).

Further information in regard to programs,

travel connections, etc., may be secured by

addressing Albert L. Barrows, associate secre-

tary, American Association for the Advance-

ment of Science, University of California

Library, Berkeley, California.

The columns of Science will contain further

announcements. ^_ j)_ Cole

Secretary
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SCIENTIFIC NOTES AND NEWS
The seventieth birthday of Professor Elie

Metehnikof, was celebrated in Paris recently,

though the international Festschrift planned

in his honor has been abandoned. At the

exercises Professor Darboux spoke on be-

half of the Paris Academy of Sciences and

Dr. Eoux on behalf of the Pasteur Institute.

Mr. Thomas A. Edison was given the degree

of doctor of science by Princeton University,

at its recent commencement.

Honorary degrees were conferred at the

recent commencement of George Washington

University upon men of science as follows

:

doctor of laws, William H. Dall, of the U. S.

Geological Survey and the Smithsonian In-

stitution, and Otto H. Tittmann, lately

superintendent of the U. S. Coast and Geo-

detic Survey; doctor of medicine, Shep-

herd I. Franz, of the Government Hospital for

the Insane.

The University of Pittsburgh has conferred

the degree of doctor of science on Eeid Thomas
Stewart, professor of mechanical engineering

and for thirty years a teacher in the Unirersity

of Pittsburgh.

The Howard N. Potts gold medal of the

Franklin Institute has been awarded to Dr.

W. J. Humphreys for his paper " The Thunder-

storm and Its Phenomena."

Professor Bashford Dean, of Columbia

University, has been elected an honorary mem-
ber of the Societe Zoologique de France in

recognition of his contributions to the embryol-

ogy of vertebrates.

The medical faculty of the University of

Heidelberg has awarded the Kussmaul medal

and the prize from the Kussmaul endowment

to the surgeon, Professor Braum of Zwickau.

Professor Henrik Mohn, the distinguished

ISTorwegian meteorologist, has celebrated his

eightieth birthday.

Admiral Sir Henry Jackson, K.C.B., who

has been appointed first sea Lord of the Brit-

ish Admiralty, is a fellow of the Eoyal So-

ciety and is known for his researches on elec-

trical physics.

Dr. John E. Murlin, assistant professor of

physiology in Cornell University Medical Col-

lege, New York City, has declined the perma-
nent position of biochemist at the pellagra

hospital of the U. S. Public Health Service at

Spartanburg, S. C. He has also declined the

professorship of physiology and physiological

chemistry at Fordham University Medical

School.

With the aid of the fund given to the uni-

versity by Mrs. Amey Richmond Sheldon, the

Harvard division of geology has sent W. G.

Foye, assistant in the division, to Fiji. In
that archipelago he will study the coral reefs,

the uplifted limestones and the volcanic rocks.

He will soon be joined by W. M. Mann, of

the Bussey Institution at Harvard. Also as a

Sheldon fellow, Mr. Mann will specially con-

sider the distribution of organic species in its

relation to the origin of the islands and reefs.

Their joint investigation is planned to last

nine to twelve months. Another Sheldon fel-

low, Sidney Powers, is spending six months

on an investigation of the volcanoes and ig-

neous rocks of the Hawaiian Islands.

Dr. Joseph E. Pogue, associate professor of

geology, Northwestern University, sailed on

June 15 from New Orleans for a three months'

visit to Colombia, where he will carry on geo-

logical studies in the Andes near Bogota.

Maurice Parmelee, who took the degree of

doctor of philosophy at Columbia University

in 1909, has been voted the Squires prize

by that university. This prize is awarded

quinquennially " to such graduate conducting

an original investigation of a sociological

character as shall be adjudged most worthy by

a committee of award, consisting of the presi-

dent, the professor of sociology and one of the

professors of political economy. Such award

shall be deemed to be a recognition of scien-

tific ability and achievement, as well as an

encouragement of research."' Mr. Parmelee

is now engaged in literary work of a sociolog-

ical nature in New York City.

Another surgical unit, made up almost ex-

clusively of Harvard surgeons, will sail from

New York on June 22 for service in one of

the field hospitals of the English army.

The location of the hospital has not been
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divulged, but it is probably in England.

Most of tie thirty-four members of the

unit have been taken from the staffs of the

Boston City Hospital and the Massachusetts

General Hospital, but a few have come from

suburban hospitals. Dr. E. H. Nichols, asso-

ciate professor of surgery and visiting surgeon

to the City Hospital, will be in charge of the

unit. Other senior surgeons are : Dr. William

E. Faulkner and Dr. John I. Thomas, both of

the City Hospital, and tlie following from the

Massachusetts General Hospital: Dr. Charles

A. Porter, Dr. Franklin G. Balch, Dr. Alex-

ander Quackenboss, Dr. Harris P. Mosher, Dr.

Walter J. Dodd and Dr. Roger I. Lee, who is

professor of hygiene at Harvard.

Frederick G. Clapp, of Pittsburgh, has re-

cently returned from a year and a half spent

in geological explorations in China.

The University of Pennsylvania Museum
has heard from its expedition to Siberia, under

the leadership of H. U. Hall. A letter has

been received from him at Monastir, on the

Yenisei Eiver, the first civilized place reached

after a long winter within the Arctic Circle,

between the Yenisei and the Lena Rivers.

The letter was dated April 1, and announced

that the river would be open in two months,

after which time he would start for the

United States.

Professor Robert F. Griggs, of the depart-

ment of botany of the Ohio State University,

has left for Kadiak, Alaska, to make investi-

gations for the National Geographic Society

on the vegetation of volcanic ash deposited by

eruptions of Mount Katmai. His study will

be a continuation of similar observations

which he made during a trip to Alaska two

years ago.

The commencement address at Case School

of Applied Science was delivered by Mr. Wil-

liam C. Redfield, secretary of commerce. The

address before the Case Chapter of the Sigma

Xi during commencement week was delivered

by Mr. Charles F. Brush, on " Early Recollec-

tions of the Electric Light Industry."

At the April meeting of the Virginia Chem-

ists Club a telegram was read from Secretary

Chas. L. Parsons, of the American Chemical

Society, announcing that the club had been

made a section of the American Chemical So-

ciety, to be known as the " Virginia Section."

Dr. Alexander Smith, of Columbia Univer-

sity, wa,s the guest of honor at this meeting

and addressed the club on " The Teaching of

Live Chemistry." Dr. Smith was elected an

honorary member of the new section.

Dr. Victor C. Vaughan, dean of the med-

ical faculty of the University of Michigan,

and president of the American Medical As-

sociation, delivered the address at the annual

commencement of JefEerson Medical College,

Philadelphia, on June 15, his subject being

" A Doctor's Ideals."

On the evening of June 12 Professor

Cassius J. Keyser, of Columbia University,

made the annual address before the local chap-

ter of the Society of Sigma Xi at the Univer-

sity of Washington. The subject of the ad-

dress was " Science and Religion, or the Ra-

tional and the Superrational." On June 16,

he delivered the commencement address at the

University of Oregon, speaking on university

ideals as the light of life.

It was stated in a recent issue of Science

in accordance with information sent us that

Professor A. G. Webster had given a lecture

at Oberlin College on " Business and Kultur."

We are now informed that the title was " Phys-

ics and Kultur."

Dr. John H. McCollom, seventy-two years

old, professor emeritus of contagious diseases

at the Harvard Medical School, died on June 14.

LiEUT.-CoL. Charles E. Woodruff, U. S. A.,

retired, died on June 13, aged sixty-five years,

at his home at New Rochelle, N. Y. In 1886

he entered the United States navy as a sur-

geon. A year later he resigned and entered

the army with the same grade. He was chief

surgeon of brigade on General Merritt's stafE

in the Philippines. He went round the world

inspecting the sanitation of foreign army posts

and later the sanitary conditions of Germany

and several other European countries for the

United States government. He was tjie
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author of " The Effect of Tropical Light on

White Men " and " Expansion of the Races."

Dk. Hugo Muller, E.RS., past-president of

the British Chemical Society, died on May 23,

aged eighty-one years.

Sir a. H. Church, F.E.S., formerly pro-

fessor of chemistry in the Royal Academy of

Arts, London, died on May 31, at the age of

eighty years.

The death is announced of M. Pierre Martin,

known for his work on the metallurgy of steel.

Dr. Oswald Lohse, head astronomer in the

Potsdam Astrophysical Observatory, has died

at the age of seventy-one years.

Grand Duke Constantine Constantinovitch,

who died on June 15 at the age of fifty-seven

years, was actively interested in science and

letters. He was at the time of his death presi-

dent of the Imperial Academy of Sciences.

Dr. Johannes Schlunck and Dr. Erich

Meyer, geologists, of the German survey, have

been killed in the war.

Lead is one of the first metals that would
naturally be associated with an increased con-

sumption in time of war, and yet the exports

of lead from the United States to Europe since

the war began have not increased in propor-

tion to the increase in exports of zinc and

some other metals, and the price of lead in-

stead of being enhanced by the war actually

slumped in October to the lowest point

reached in the last fifteen years. These and

other facts are graphically presented in the

advance statement of the production of lead

in the United States in 1914, just issued by

the United States Geological Survey. The
total production of refined lead from both do-

mestic and foreign ores was 542,122 short

tons, compared with 462,460 tons in 1913.

The production of refined lead from domestic

ores was 512,794 tons, an increase of 100,916

tons over the record figures reached in 1913.

This increase was due chiefly to gains in

Missouri, about 42,000 tons; in Idaho, 40,000

tons, and in Utah, 18,000 tons. The exports of

lead smelted from foreign ores were 30,944

tons and from domestic lead ores 58,722 tons,

a total of 89,666 tons, larger than in any other

year since 1911, when the exports of lead ag-

gregated 113,307 tons. No domestic pig lead

had ever been exported from the United States

prior to 1914. Generally the price of lead in

this country, owing to the tariff, exceeds the

price abroad. Lead smelted in bond from for-

eign ores is therefore exported instead of do-

mestic lead. Owing to the civil war in Mex-
ico the imports of Mexican ore for the last

few years have been much smaller than hereto-

fore, and there was not enough foreign lead

in the United States to supply the demand-

Lead was consistently higher in London in

1914 than in New York, and this, together

with the scarcity of Mexican lead, caused the

large exports of domestic lead.

UNIFEESITY AND EDUCATIONAL NEWS
Dr. Arthur A. Noyes, of the Massachusetts

Institute of Technology, is to become a mem-
ber of the faculty of the Throop College of

Technology, Pasadena, Cal., for a portion of

the coming academic year, and for one half of

the time in succeeding years, beginning with

1916-17, this arrangement having been made
possible by a gift of $10,000 for the equipment

of a physical chemistry laboratory, and the en-

dowment of this laboratory in a sum yielding^

$10,000 annually for its support. This labo-

ratory is to be located in a new chemistry

building, which is expected to be built during

the coming academic year.

Professor Robert L. Sackett, formerly of

the civil engineering school of Purdue Uni-

versity, Lafayette, Ind., has been appointed

dean of the engineering school of Pennsyl-

vania State College. Professor Sackettt suc-

ceeds Professor John Price Jackson, who is

now commissioner of labor for the state of

Pennsylvania.

At the laboratories of the New York Post-

graduate Medical School and Hospital, Dr.

Ward J. MacNeal has been appointed director

to succeed Dr. Jonathan Wright, resigned.

The following promotions have been mader

Dr. Morris S. Fine to be adjunct professor of

pathological chemistry; Dr. Richard M.

Taylor to be adjunct professor of pathology;



.June 25, 1915] SCIENCE 939

Dr. Paul A. Schule to be lecturer in bac-

teriology.

Dr. Florence Peebles, of Bryn Mawr, has

been appointed professor of biology in ISTew-

eomb College, Tulane University, New Orleans.

Assistant Professor Harold A. Everett, of

the department of naval architecture and ma-

rine engineering of the Massachusetts Insti-

tute of Technology, has been appointed to the

position of professor of marine engineering in

the post-graduate department of the United

States Naval Academy at Annapolis.

PIenry Josef Quayle has been promoted to

a full professorship of entomology in the citrus

experiment station and graduate school of trop-

ical agriculture of the University of California.

Mr. pi. Scott, of Trinity College, Cam-
bridge, has been appointed curator in entomol-

ogy in the university.

' M'A'

DISCUSSION AND COBBESPONDENCE

THE FUNDAMENTAL EQUATION OF MECHANICS AGAIN

To THE Editor of Science : I have followed

with the utmost interest the correspondence in

Science on the proper method of teaching the

relation between force, mass and acceleration,

and have heretofore refrained from adding to

the discussion. I am mindful that there must

be many readers of Science who have not had

any advanced courses in mechanics, but who
are trying to present to their students this

equation, adaptable to any system of units, in

a way that does not seem artificial. The diffi-

culty of teaching this properly to students

who have had little practical experience, and

no occasion to do any amount of computing',

and who will probably not go beyond their first

course in physics, must be apparent to all. At
the risk of being hissed out, I beg your leave

to state a method often used, and which I

have always found very successful with my
classes at Wells College.

I follow a program very much like that out-

lined by Gordon S. Fulcher in your issue of

April 30. I teach the dependence of accelera-

tion on force, using the same mass, etc. ; and

set up equations in the form of proportions.

The combined equation would then be

Then following a method similar to that used

in books on geometry in the treatment of the

area of a rectangle, I say that we may take as

our unit of force that force which gives to

unit mass a unit acceleration. Then numer-

ically F=.MA; if the unit of mass be the

gram, and of acceleration, the cm. per sec. per

sec, then the unit of force is called the dyne.

All equations in which a force is computed by

multiplying a mass by its acceleration, would

give the answer in dynes. But the dyne is

inconveniently small. A more natural unit is

the weight of a kilo. To obtain the force ex-

pressed in the larger unit, " we divide the an-

swer expressed in the smaller units by the

number of the smaller units contained in the

larger unit." Then I go on to explain that this

procedure of taking natural units is very com-

mon: one person is head and shoulders above

another, a certain type of tree is about twice

the height of a man, etc. If you multiply the

number of square yards in a floor by the price

(in cents) of one square yard of carpet, and

you want the answer in dollars, divide by the

number of cents in a dollar.

It is easy, then, to go over to the British

system, in which we have but an artificial

analogue of the dyne. Let us fetch that back-

ward baby, the poundal, into the room for an

inspection, at least long enough to learn that

the weight of a pound is 32 poundals. Then

remembering that, for instance, centripetal

force, ^mv-/r, is in absolute units, we get

that force in pounds' weight by dividing by 32.

I have little sympathy for those who " in-

flict " on their students such absurd ideas as

that we measure sugar, stones or anything

else in one kind of pounds, but use a different

poixnd when we find the force necessary to

accelerate that mass. And the idea of a grav-

ital is equally bizarre.

As for the metric system, I am almost dis-

couraged at the conservatism of this progres-

sive ( ?) nation. It is perfectly true that it

would involve a large expense to change our

manufacturing machinery to conform to the



940 SCIENCE [N. S. Vol. XLI. No. 1069

metric standards, but this could happen slowly.

Now that so much is said of scientific man-
agement, have the owners of large plants ever

taken the trouble to estimate the time spent

by their computers on account of our adher-

ence to an archaic system? While abroad, I

bought me a carpenter's rule in the metric

system, and use this in my shop except when I

have to use machinery built on the British

system. I make fewer mistakes, and have far

less difficulty in reading a metric rule than

one graduated to sixteenths of an inch.

The metric system has the advantage in

classes in physics that we can spend most of

our time on physics, and comparatively little

on arithmetic, and perhaps our pupils may help

to demand the metric system as the universal

standard. Paul F. Gaehr

PSYLLID.E WINTERING ON CONIFERS ABOUT

WASHINGTON, D. C.

The fact that certain PsyUidse spend the

winter upon conifers is well known,^ but little

has been put on record concerning this habit

in the United States. In the vicinity of

Washington five species of Psyllids abundantly

winter on Pinus virginiana. I have more than

once taken all five on the same day. On a

bright day they are very active, hopping quite

as vigorously as in summer. The list includes

Livia maculipennis Fitch, L. vernalis Fitch,

Aphalara calthce Linn., Trioza salicis Mally,

and T. tripunciata Fitch. The true food plant

or host on which these species breed in no

case is pine, the conifer being used only as an

alternate food plant and winter shelter. The
habit of resorting to conifers is not restricted

to the cold season, however, as the records

show. Livia vernalis has been taken on pine

in June, July and September, also, Aphalara

calthce in April, and Trioza iripunctata in

April, May and June.

These Psyllids occur on Pinus tceda also,

and to some extent on Juniperus virginiana.

Another species of PsyUid

—

Pachypsylla c-

mamma Eiley—occurs from October to Feb-

ruary at least upon juniper and hemlock.

Wintering specimens of two of these species

1 See especially Eeuter, O. M., '
' Hemipteren-

Pauna der Palaearktischen coniferen, " 1908.

of Psyllidse differ in appearance from the

summer forms. In Aphalara calthce the colors

are more pronounced in winter specimens,

and in Trioza salicis many individuals taken
at this season are notably more pruinose than
the summer form.

Besides psyllids, a variety of other insects

resort to pines in winter. They include leaf-

hoppers of the genera Empoasca, Erythroneura,

Balclutha, and Idiocerus, the cercopid, Clas-

toptera, and the Heteroptera, Lygus pratensis

Linn., and Piesma cinerea Say. Aradus cin-

namomeus Panz. occurs on these trees through-

out the year. The assemblage of winter guesta

on pine includes also small sawflies, and other

hymenoptera, numerous diptera, especially

Chironomidse, and a few beetles and spiders.

By beating conifers, scaling off bark, search-

ing through fallen leaves, and sifting, I have
made as numerous and varied a catch on many
a winter's day, as I have on some days during

the more favored season. I may mention that

I sought in vain for Psyllids on pines in Main©
in early March, getting only diptera and
spiders.

W. L. MoAtee

SCIENTIFIC BOOKS

Medicine in China. By the China Medical

Commission of the Eockefeller Foundation.

New York, 1914.

This volume, containing 113 pages including

the appendices, is a summary of the investiga-

tions of Chinese medicine by a commission

appointed by the Rockefeller Foundation early

in 1914. The commission consisted of Presi-

dent Judson, of the University of Chicago;

Roger S. Greene, consul-general of the United

States at Hankow; Dr. F. W. Peabody, of the

Harvard Medical School, and George Baldwin

McKibbin. The purpose of the commission

was to study the medical schools, hospitals and

dispensaries of China with reference to the

needs of the country and the desirability of aid-

ing these institutions financially or otherwise.

The commission has produced a report which

is not only informing, but is full of interest

and written in non-technical language.

The statement of the committee that China
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probably has tbe largest death rate of any

country in the world is probably correct. The

responsibility for this lies fundamentally in

the lack of knowledge of both personal and

public hygiene on the part of the Chinese

people, and in the lack of properly trained

physicians, nurses and sanitarians to dissemi-

nate such knowledge. The tremendous mor-

tality from which the Chinese suiler is, in the

main, due to diseases of parasitic origin.

Tuberculosis is widespread, and hookworm and

syphilis compete with it as the important

causes of death. In addition to these persist-

ent causes, recurrent waves of epidemic disease

carry death and destruction to various parts

of the great Chinese Empire. Cholera, typhus

fever and the plague may be mentioned in

this connection. An attack of smallpox is taken

for granted by the natives, just as it was in

the western world before the introduction of

vaccination. The report contains no informa-

tion as to the prevalence of the degenerative

diseases which are increasing so ominously in

the United States, but it is safe to assume that

they also are present and doing their share

of destruction. The most hopeful feature of

the health conditions in China lies in the fact

that the prevalent causes of death are dis-

eases of infectious origin, many of whose

causes are already known and many of which

have been almost stamped out, or at any rate

considerably restricted, by modern methods of

sanitation. The fact also that there are signs

that the more intelligent among the Chinese

themselves show evidences of an awakening

interest in public health matters is of great

significance.

The present condition of native Chinese

medicine and surgery produces effects more

serious and more widespread than the report

of the commission would indicate. Doubtless

this aspect of the subject has been purposely

somewhat lightly touched upon; for the report,

to produce its best results in China, must of

necessity avoid engendering antagonism. The

conditions of knowledge and practise in China

to-day are not unlike those which obtained in

ancient Greece and Eome. No regulation of

practise, in our sense of the word, exists. Any

ignorant fakir can practise, and practise is

purely empirical. The Chinese prejudices

against the dissection of the human body have

prevented the development of medicine upon a

sound basis of anatomy and pathology, and

have resulted in an ignorance concerning these

subjects that would be laughable were its re-

mote effects on the public not so terrible. It

would be difficult to estimate, according to

those who have lived in China, the amount of

suffering which results from the lack of knowl-

edge of the Chinese practitioner; and this is

not confined to remote country districts, many
large cities containing not a single medical

practitioner trained in western methods. The

few Chinese who have been so trained are

mainly connected with the missionary hos-

pitals and are, most of them, graduates of

second-grade Japanese schools with low en-

trance requirements.

The medical schools of China have in the

main developed in connection with the hos-

pitals as the result of the urgent need for as-

sistants in hospital work. In a sense, there-

fore, the development of the Chinese medical

school has followed along the developmental

lines of the British medical school, rather than

the German or the American one. The schools

which exist at the present time are, most of

them, conducted in association with mission-

ary hospitals and each is usually supported by

the cooperation of several missionary societies.

In addition to these schools, there are a few

government schools, mostly under Japanese

influence, and a few independent schools affili-

ated with American universities such as those

associated with Harvard, the University of

Pennsylvania and Tale. It is clear from the

report of the commission that, as in this coun-

try, the medical schools have grown up hap-

hazard at various points, doubtless as the re-

sult of very real needs, but, nevertheless, with-

out careful study of the country as a whole in

its geographical and educational relation to

medical training. Practically none of the exist-

ing medical schools is adequately equipped ac-

cording to western standards. Most of the

schools lack the financial resources so neces-

sary to maintain a high-grade medical school.
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Practically none of them possess an adequate

corps of properly trained instructors able to

devote their entire time to the work. The in-

fluence of political, sectarian and in some in-

stances personal domination, have been detri-

mental to the best development of some of the

schools. The availability of properly qualified

students has not always been considered in the

development of Chinese medical schools, nor

has cooperation with the Chinese themselves

always been developed as it might. ~There are

too many weak schools, and in certain places

duplication of effort is to be observed.

The hospitals in China are administered for

the most part by the missionary societies.

There are a few Chinese Red Cross and gov-

ernment hospitals maintained by foreign

organizations other than the religious ones.

Many of the hospitals are well constructed

along modern lines, but a large number are

housed in remodelled dwellings which are more
or less unsatisfactory for hospital purposes.

The possibility of constructing satisfactory

hospitals is not lacking, for building material

is available and cheap almost everywhere in

China, and labor is likewise cheap. From the

standpoint of the construction of modern
plants there are, however, some serious draw-

backs which scarcely come into account with

us. The lack of public sewage systems, the

absence of public water supplies even in the

large cities, and the lack of gas and electricity

in most parts of China make difficult, but by
no means impossible, satisfactory hospital con-

ditions. The main difficulties at present have

to do with the human rather than the mechan-

ical factors. Practically no Chinese hospital in

existence is sufficiently supplied with properly

trained physicians. Even more important is

the lack of properly trained nurses. The prej-

udices of the Chinese themselves interfere

with smooth and satisfactory administration.

The dislike of bathing (a peculiarity not con-

fined to the Chinese), the filthy habits, the

vermin-infested clothing of the patients, and
the fact that in many hospitals a patient is

allowed to bring members of his family per-

manently into the hospital with him, do not

add to the ease of administration. In the dis-

pensaries too, most of which act as feeders to

the hospital, the same lack of physicians and
nurses is apparent. It is, I think, a fair criti-

cism that in many instances the western

physicians in charge of Chinese hospitals have

deferred too much to the customs of the

Chinese people under the mistaken assump-

tion that this was necessary in order to gain

their patronage. There is ample evidence in

the report that the opposite point of view,

namely, that admission to the hospital is a

privilege which the Chinese must pay for by a

compliance with the western rules of hygiene,

works out well in the end. Indeed, it is obvi-

ous that the function of a hospital, not only in

China, but anywhere in the world, is not only

to administer to the individual patients, but

also to spread through them a knowledge of

the methods of personal and public hygiene.

This certainly can not be done by catering to

their unhygienic habits.

The cause underlying the lack of sufiieient

medical and nursing help in Chinese hospitals

is worthy of consideration. It is, apparently,

not entirely a financial question, though the

salaries paid are, we think, too low. It is poor

policy to pay a professional man so low a

salary that he spends important energy in ma-
king both ends meet which he should be spend-

ing on his professional work. It is probable,

however, that other reasons than mere salary

play an important part in the difficulties

attendant upon obtaining physicians and
nurses for medical work in the Chinese Em-
pire. So far as the physicians are concerned it

must be pointed out that the changes in med-

ical education of the past twenty years, with

the natural growth of hospitals and public

health work, have resulted in a diminution of

the physicians graduating, with a great in-

crease in the opportunities. It is likely, there-

fore, that the supply of missionary physicians

for China will he limited to the comparatively

small proportion of medical graduates whose

religious fervor or adventurous spirit is ap-

pealed to by the great opportunities which un-

doubtedly exist in the east. The same will

doubtless be true of the nursing profession.

The question of the standards of medical
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education which are to he upheld in China can

surely be settled if the experiences of this

country are taken into account. It is clear

from American experience with low-grade

medical schools catering to students with in-

adequate preliminary training that inestimable

damage may be done, both to the medical pro-

fession and to the public, by a policy which

permits of such a condition, even though it is

proposed with the best of motives. The only

rational view, looking ahead into the future, is

that those responsible for medical education in

China must demand an adequate medical

training based upon a suiEcient preliminary

education, including the fundamental sciences.

There is little question that education in China

is changing with great rapidity. It seems clear

that the social status of the physician is grow-

ing in popular respect. It is probable that the

number of well-trained young men who are

anxious to study medicine is constantly on the

increase. Further than this, some of the

great obstacles to satisfactory education in

medicine, notably the Chinese objection to dis-

section, are gradi^ally being overcome, and

there is evidence that the attitude of the Chi-

nese authorities towards western medicine is

rapidly becoming more and more favorable.

The question of the language to be used as

a medium for the instruction of the Chinese

in medicine is also a matter of dispute even

among those who have spent years in China.

The most potent argument in favor of a for-

eign language, such as English, seems to be the

lack of literature in the Chinese language.

The day has gone by when medicine can be

studied by means of text-books alone. Further

than this, the medical man must be a student

all his life and a student of current litera-

ture. There are doubtless many weighty rea-

sons against the use of the English language

in Chinese medical education. Few of them,

we believe, can have the importance of this one

in favor of it.

The recommendations of the commission

seem to be founded on a fair estimate of the

needs of the situation based on an impartial

review of the facts obtained. They suggest the

financial support of certain medical schools

wliich are well situated and are capable of re-

quiring and enforcing high standards of med-

ical education. They provide for the establish-

ment of model tuberculosis hospitals and aid in

developing the general hospitals which serve

the medical schools. They suggest the crea-

tion of scholarships for Chinese medical stu-

dents and nurses, and fellowships for Chinese

graduates and western medical workers in

China who may wish to refresh their knowl-

edge. They encourage the development of one

or two well-equipped medical libraries and the

advancement of laboratory and research work.

All of the activities are to be carried on under

the general supervision of a resident commis-

sioner and an advisory committee.

It would be unfair to conclude this review

without mentioning one fact that the report

clearly indicates, viz., that an enormous

amount of unselfish work has been performed

under the most adverse and discouraging con-

ditions by the western medical men and nurses

now in the Chinese Empire. It is clear that

there are practically no medical institutions in

China where ideal conditions are to be met

with. The lack of funds, the lack of physicians

and nurses, the lack of proper buildings and

equipment, the traditions of the people; all of

them combine to make medical life in China

anything but a bed of roses. But after all,

these very deficiencies can not fail to appeal

to the imagination of medical men and of

nurses who are imbued with the desire for

service coupled with the spirit of the pioneer.

For to the pioneer, more than to all others,

comes the joy of the struggle with the crude

and the unfinished, and the satisfaction of

leaving in its place a finished product stamped

with the individuality of the worker.

George Blumer
Yale XJniveesitt

Die Lichtelehtrizitdt. Von Wilhelm Hall-

WACHS. Akademische Verlagsgesellshaft

Leipzig, Germany. Mit 19 Figuren in Text.

Pp. xi-f 1-343.

This is, in all respects, the most compendious

and complete treatise on photo-electricity which

has yet appeared. Being written by one who is

credited by Hertz himself with the discovery
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of the real nature of tlie effect of ultra-violet

light in facilitating discharge, and in honor

of whom the phenomena of photo-electricity

are not infrequently called " The HaUwachs
Effect," one too whose laboratory has been

perhaps the most continuous and prolific con-

tributor to the literature on the subject, this

book gains an authoritativeness which none

of its predecessors can claim.

In addition, the book has been written with

an admirable objectiveness and freedom from

bias of either a national or personal kind. All

experimental work is reported fairly and fully,

and all theories are presented from the points

of view of their authors. Professor HaUwachs
does not hesitate to state his own convictions,

but he never seeks to impose them. If only

the scholars and statesmen had carried over

into political affairs the method and spirit

which HaUwachs here exemplifies, there would

have been no great war.

Professor HaUwachs divides his historical

survey of photo-electricity into two periods:

the first period extends from the discovery of

the photo-electric effect in 188Y to the year

1900 ; the second period covers the period from

1900 up to the present. This division is prob-

ably due to the fact that the interpretation of

all electrical phenomena from the standpoint

of the electron theory began about 1900.

The first two hundred pages constitute an

exceedingly valuable digest of all the experi-

mental work done up to August, 1913. In the

11th Chapter, too, this summary is extended so

as to include all articles which appeared up to

the end of the year 1913. Some of the most in-

teresting photo-electric developments which

have appeared since 1913, especially those hav-

ing to do with the relations of Planck's 7;. to

the initial energy of emission and the relation

of gases to photo-electric discharge, could not

be included at the date at which the book

went to press.

The portions of the book thus far considered

make it an invaluable reference book to every

student of photo-electricity. But it is in the

thirty-five pages included in Chapter 9 that

the greatest interest in the book will center,

for it is in this chapter, which is entitled

" Ueber den lichtelektrischen Grundproceas

;

Versuche einer speziellen Deutung der Licht-

elektrischen Vorgange," that the author reviews

and weighs all attempts which have been made
thus far at an interpretation of photo-electric

results. He does not commit himself to a

belief in any theory thus far formulated.

He gives, however, a very clear exposition of

the strength and weaknesses of the theories

which are at present before the scientific world.

R. A. MiLLIKAN
Univebsity op Chicago

Sewage Purification and Disposal. By G.

Bertram Kershaw. London, Cambridge

University Press, 1915. Pp. x + 340, 56

figures.

Although books on sewage purification and

disposal are becoming increasingly numerous

this new work of Mr. Kershaw's is a welcome

addition to the list. The author was engineer

to the Eoyal Commission on Sewage Disposal

for many years and has a well-deserved repu-

tation not only in England, but in this coun-

try. No one has had a better opportunity than

he has had to study the various methods of

sewage treatment under English conditions.

The present volume is a recapitulation of

some of the previous works of the author and

is published as one of the Cambridge Public

Health series. It deals chiefly with the meth-

ods which have shown their value by experi-

ence and does not pretend to cover some of the

newer processes which are now in the experi-

mental state. Eor this reason it is a more

satisfactory book to place in the hands of stu-

dents than are those which do not take pains

to discriminate between the old and the new,

the tried and the untried. Throughout the

book there is frequent reference to the cost of

processes. The data are valuable, but Amer-

ican readers must remember that the condi-

tions in England are different from those in

the United States, and in general it will be

necessary to nearly double the English prices

in order to make them applicable to conditions

in America.

The author omits entirely the subject of

disposal of sewage by dilution as that subject
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is to be dealt with in a forthcoming volume in

the Cambridge Public Health Series by Dr.

W. E. Adeney. This also will be welcomed by

American readers. Another omission is that

of the process so largely and successfully used

in New England, the process of intermittent

sand-filtration.

The author's treatment of septic tanks and

their limitations is extremely interesting. He
describes not only the hydrolytic tank by Dr.

Travis and the Imhoff tank, but also the

Kremer and Eieldhouse tanks, which are not

:as well known in this country. Greater at-

tention is given to the disposal of sludge than

in many books and the subject of trade wastes

and their disposal is also treated at consider-

.able length.

G. C. Whipple
Haevaed University

PBOCEEDINGS OF TBE NATIONAL ACAD-
EMY OF SCIENCES

(number 5)

The fifth number of volume 1 of the Pro-

ceedings of the National Academy of Sciences

contains the following articles:

1. Some ProMems in Stellar Photometry : Joel

Stebbins, Astronomical Observatory, Uni-

versity of Illinois.

This was a part of the address of Mr. Steb-

Tsins as Draper Medallist before the Academy

-on April 20, 1915. It contains a number of

suggestions as to probably fruitful methods

and problems of stellar research with the aid

of the photometer.

2. The Composition of Brachiopod Shells: F.

W. Claeke and W. C. Wheeler, United

States Geological Survey, Washington.

The authors present an investigation to

determine, more definitely than hitherto, just

what substances are contributed by each group

•of marine invertebrates to the marine sedi-

ments, with a special reference to the forma-

tion of magnesian and phosphatic limestone.

S. On the Occurrence of the Line i,686A and

the Related Series of Lines in the Spectra

of the Planetary Nehulcs: W. H. Wright,

Lick Observatory, University of California.

The line 4,686A and related series of lines as

observed in the spectra of heavenly bodies, and
more recently obtained from laboratory sources,

have played an important role in some theories

of the constitution of atoms; and Mr. Wright
here presents a number of observations con-

cerning the different forms in which line 4,686

occurs in nebute. In particular, he observes

that it appears either as a narrow line in the

nebulosity or as a broad band in the nucleus;

rarely in both forms.

4. The Nature of Nerve Conduction in Cas-

siopea: A. G. Mayer, Department of Marine

Biology, Carnegie Institution of Washing-

ton.

The nature of nerve conduction appears to

be some chemical reaction involving the ad-

sorbed sodium, calcium and potassium cations,

and its rate is proportional to the concentra-

tion of these absorbed ions, and is thus a sur-

face effect. The work, therefore, supports

other recent work by Tashiro and Lillie.

5. A New Canonical Form of the Elliptic

Integral : B. I. Miller, Department of Math-

ematics, Johns Hopkins University.

A new canonical form of the elliptic integral

is suggested which has the advantages over the

Klein-Bianchi form that it is simpler in form,

unique and invariant under certain trans-

formations.

6. The Structure of Complex Atoms and the

Changes of Mass and Weight involved in

their Formation: W. D. Harkins and E. D.

Wilson, Kent Chemical Laboratory, Uni-

versity of Chicago.

This is a contribution to a subject at present

very widely discussed as to the nature of the

atom. The authors find that it is possible to

construct the various atoms of low atomic

weight out of the helium and hydrogen atoms.

The departure of the atomic weights from

integral values on the hydrogen basis is attrib-

uted to the fact that the interference of the

electric charges in the nucleus of the helium

atom produces a diminution of the electro-

magnetic mass sufficient to lower the atomic

weight; and close coincidence of the atomic

weights with integral values on the oxygen

basis is taken to indicate that the diminution
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of mass occurs mostly in the formation of

the heliiim atom and scarcely at all in the

combination of helium and hydrogen atoms

into the atoms of higher atomic weight.

7. Huntington's Chorea in Relation to Hered-

ity and Eugenics: C. B. Davenport, Station

for Experimental Evolution, Carnegie In-

stitution of Washington.

Nearly 1,000 cases of Huntington's chorea

are traced back to some half dozen individuals.

The choreic movements never skip a genera-

tion and in other respects show themselves

clearly to be a dominant trait; nevertheless,

there is no clear evidence that persons belong-

ing to the choreic lines voluntarily abstain

from marriage, or are selected against in

marriage.

8. The Alcyonaria as a Factor in Reef Lime-

stone Formation: L. R. Cary, Department

of Biology, Princeton University.

To determine the amount of material con-

tributed to reef formation by the gorgonians

three factors are taken into consideration:

first, the amount of lime held as spicules in the

tissues of these colonies; second, the bulli of

the gorgonians present on any reef area ; and

third, the number of colonies which will set

free their spicules through the death and sub-

sequent disintegration of their coenenchyma.

9. Transformations of Conjugate Systems with

Equal Invariants: L. P. Eisenhaet, De-

partment of Mathematics, Princeton Uni-

versity.

The author has previously described what he

has called "transformation E" and "trans-

formations n " ; and in this note he shows that

there is a fundamental relation connecting

those transformations.

10. On the Pole Effect in the Iron Arc: C. E.

St. John and H. D. Babcock, Mount Wilson

Solar Observatory, Carnegie Institution of

Washington.

In a continuation of their communication

in the March number of the Proceedings, the

authors find that it is necessary to consider the

pole effect in the determination of wave-

lengths in international units. The wave-

lengths are not afl^ected by wide variations of

density of the radiating vapor and appear to

be independent of changes in temperature.

The pole effect does not occur in vacuo and
appears independent of electrical conditions.

11. Inheritance in the Asexual Reproduction

of Hydra Viridis : K. S. Lashley, Zoological

Laboratory, Johns Hopkins University.

This investigation aims to contribute to the^

answer of the questions : Do heritable varia-

tions commonly occur among the offspring of

a single individual multiplying asexually? and

may selection among such offspring produce

strains differing in hereditary characters ? He
finds that the only effect of selection is a

temporary change in the vigor of the selected

polyps and that there is no cumulative inher-

itance of variations in the number of tentacles

within the clone. There is some evidence that

the same conclusions apply to the inheritance

of size.

12. On the Monticellite-lihe Mineral in Meteor-

ites and on Oldhamite as a Meteoric Consti-

tuent: G. P. Merrill, Department of Geol-

ogy, United States National Museum, Wash-

ington.

The author has subjected to microchemieal

analysis and to optical study the colorless

mineral whose presence in chondritic meteor-

ites has been observed by several previous in-

vestigators. He presents sectional drawings

showing the appearance and optical properties

of the mineral, which appears to be a form of

calcium phosphate. He also calls attention to

the presence of oldhamite (calcium sulphide)

in meteorites from various sources.

13. Absolute Scales of Photographic and

Photovisual Magnitude: F. H. Seares,,

Mount Wilson Solar Observatory, Carnegie'

Institution of Washington.

Mr. Seares describes the arrangement at the

Mount Wilson Observatory for determinating

absolute scales of photographic and photo-

visual magnitudes extending over about 17J

magnitudes for the photographic scale and

about 15J for the photovisual scale. The vari-

ous difiiculties which are met in comparing

stars so different in brightness as is implied

in these ranges of magnitudes are discussed,
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and the details of the method employed are

indicated.

14. Mitosis in, Trichomonas: C. A. KoFom
and O. SwEZY, Zoological Laboratory, Uni-

versity of California.

The authors conclude that cell-division in

trichomonad flagellates is a true mitosis with

differentiated chromosomes, which split longi-

tudinally prior to their location in the equa-

torial plate; that the nuclear membrane per-

sists throughout mitosis ; that the paradesmose

between the migrating blepharoplasts is extra-

nuclear at all times, disappears after nuclear

division, and does not give rise to the axo-

style; and that the axostyle splits longitudi-

nally and thus forms two daughter axostyles.

The number concludes with the report of the

annual meeting (which has already appeared

in Science) by the home secretary, and with

announcements of the research grants made

from the trust funds of the academy during

the preceding year.

SPECIAL ARTICLES

THE CONTINUOUS SPECTRA OF GASES

In spectroscopic literature there are many
casual references to a continuous background

in the vacuum-tube spectra of various gases,

such as oxygen, chlorine, etc. Usually these

observations appear to have been confined to

the visible region, and I can recall no com-

ments on continuous spectra in the ultra-violet

except in the case of hydrogen. Schniederjost'^

and Friederichs- observed such a spectrum at

low pressures, which extended to a wave-length

of about 2,100. The latter attempted to use

the uncondensed discharge through a small

capillary tube at about 2 mm. pressure as a

source for the photography of absorption

spectra, but found that the results were un-

satisfactory, even with exposures varying from

twelve to twenty-four hours.

In photographs of the hydrogen spectrum

obtained with a large two-prism quartz spectro-

graph I have frequently observed this continu-

ous spectrum. Although the resolving power

of this spectrograph in the extreme ultra-

1 Seliniederjost, Zt. f. Wiss. Phot., p. 265, 1904.

2 Friederichs, Bonn Diss., 1905.

violet is greater than that of a five-inch grating

in the first order, there is no evidence of reso-

lution into lines or bands. The spectrum ap-

pears to be uniformly continuous, and it

seems likely that its gradual fading out in ap-

proaching the wave-length 2,100 is due rather

to the absorption of the thick quartz system

than to the lack of these wave-lengths in the

emitted light. It appears to be due to pure

hydrogen, for successive improvements in

purity due to the removal of oxygen, water

vapor, and nitrogen cause no noticeable

change; nor does the addition of a trace of

oxygen to hydrogen previously freed from that

gas as far as possible cause any appreciable

difference.

It seems very unlikely that a continuous

spectrum can arise from free vibrations within

the atom or molecule, hence it has been usually

ascribed to molecular collisions. In comparing

different gases at the same pressure, the num-

ber of collisions would depend mostly on the

mean velocity of the molecules, so that the

number of collisions would rapidly diminish

as the molecular weight increases; hence we

might expect that the continuous spectrum of

a light gas would be stronger than that of a

heavier gas. This was found to hold good for

hydrogen, helium and neon. Photographs were

obtained of the spectra of these three gases in

vacuum tubes prepared by Hilger. The pres-

sure was about the same in all. With a two-

minute exposure, the continuous spectrum of

hydrogen was very intense; that of helium

about half as strong, and that of neon about

one third as strong. They all extended to

about the same limit—that set by the trans-

parency of the quartz. In all these cases the

uncondensed discharge of a medium-sized in-

duction coil was used. The introduction of a

condenser almost completely obliterated the

continuous spectrum. When a condenser is

used the radiation probably comes from disso-

ciated ions, with free periods little disturbed

by molecular collisions.

Nitrogen, krypton and xenon did not show

any continuous spectrum.

Some tests showed that hydrogen tubes may
render excellent service as sources for the
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study of absorption spectra in the ultra-violet.

It was not found advisable to use capillary

tubes, nor to work at such low pressures as

Friederichs did. The best results were ob-

tained with end-on tubes, from 5 to 10 mm. in

diameter and about 30 cm. long, with quartz

windows, and at pressures in the neighborhood

of 5 mm. The necessary exposure varies from

5 minutes to an hour, according to the width

of the slit, the absorptive power of the medium,

etc. I have obtained a beautiful photograph of

the absorption spectrum of benzol vapor with

fifteen minutes' exposure.

E. P. Lewis
ITniveesity of California,

May 18, 1915

THE IOWA ACADEMY OF SCIENCE

The twenty-nintli annual session of the Iowa

Academy of Science was held in the Hall of Phys-

ics, State University of Iowa, Iowa City, on April

30 and May 1, 1915. Over one hundred members

were registered. At the opening session on Fri-

day afternoon, after the transaction of preliminary

business, the president, Professor H. S. Conard,

called for the presentation of papers of general

interest. At 4 p.m. the academy separated into

sections for the further reading of papers as fol-

lows: section one, botany; section two, physics,

chemistry and mathematics; section three, zoology,

geology, psychology, medicine.

Professor EUery W. Davis, of the department of

mathematics in the University of Nebraska, gave

the annual address on the subject "Uncertainties,"

a discussion of the foundations of exact knowl-

edge.

On Saturday morning the sections resumed their

meetings, except that the Iowa section of the

American Chemical Society met independently.

At the business meeting the following officers were

elected for the coming year.

President: Harry M. Kelly, Mount Vernon.

First Vice-president : G. W. Stewart, Iowa City.

Second Vice-president: Charles K. Keyes, Des

Moines.

Secretary: James H. Lees, Des Moines.

Treasurer: A. O. Thomas, Iowa City.

The sectional meetings were so successful that a

continuation of the plan was decided upon for the

next annual meeting.

Luncheons were enjoyed on Friday evening by

the geologists and geographers as guests of Dr.

and Mrs. Kay, by the mathematicians and by the

physicists. A general luncheon was participated

in by the members of the academy on Saturday

noon, following the business session.

Program

(Abstracts are by the authors.)

Preliminary Notes on Nectar Production: L. A.
Kenoyeb.

An Anomalous Sichory-nut ; An Exoiasidium on

Armillairia; The Mole of Soil Fungi: Gut West
Wilson.

The Forest and ShriCb Flora of Western Iowa: L.

H. Pammel, G. B. MacDonald and H. B. Clakk.

This paper discussed the distribution of trees

and shrubs of the drainage basin of the Missouri

River and some of its tributaries. A numher of

southern species like Cerois canadensis and Asi-

mina triloia, Quercu-s acwninata and Vitis cinerea

reach their northern distribution in Fremont

County.

The Weed Flora of ih^ LaTce Superior Begion
Compared with the Weed Flora of Iowa: L. H.
Pammel.
A brief comparative study of the distribution

of weeds of the northern lake region and the

prairie region of Iowa.

Some Comparative Germination Tests of Sweet
Clover: H. S. Doty.

A test of the germination of sweet clover treated

with sulphuric acid, scratching, freezing and the

Hughes method. It was found that scarification,

freezing and the acid hastened the germination of

seeds.

Th-e Flora of the Ledges, Boone County, lowat
Wm. DiEHL, presented by L. H. Pammel.
A systematic catalogue of the spermatophytes

and ferns of the ledges comprising a small area of
Carboniferous sandstone along Pease Creek, a
small stream which empties into the Des Moines.

In this region occur a number of species of local

range like Querent acuminata, Birca palustris,

Juniperus virginiana, Physooarpus opulifolius,

Lathyru-s ochroleucus, Trillium nivale, etc.

Flora of the East Slope of the Cascade Mountains

in CrooTc County, Oregon: Morton E. Peck.

The paper discusses briefly the general distribu-

tion of the flora on a line drawn across the Cascade

Mountains in central Oregon, then takes up more

in detail the plants occurring on the lower portion

of the eastern slope, namely, at the town of Sisters.

A study of these indicates that the locality is
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typically arid transition. There follows an an-

notated list of plants recorded by the writer on a

trip across the arid transition in this section of the

state in July, 1914.

Flora of the Bacing Biver Begion: Hakriette S.

Kellogg.

In August, 1914, the writer collected plants

along the south bank of the Rainy River near the

"Old Dock'' in the city of International Falls,

Minnesota.

The territory explored consisted of a timber

belt lying back from the river and cleared ground

still back of this.

The timbered belt consisted largely of birches,

poplars, maples and other deciduous trees inter-

spersed with cedars and spruces and species of an

arborescent nature. Underneath was the charac-

teristic forest herb flora; the cleared ground was

covered with introduced plants of a weedy char-

acter; there was an almost entire absence of

strand flora. East of the dock was a luxuriant

growth of tame grasses and clovers, the seed of

which had been scattered when grain was carried

to the dock for transportation by boat.

A few species are listed that were collected from

the Canadian bank of the river, several from the

Rainy Lake region and a few from the west bank

of the Winnipeg River.

Economic Seaweeds of Alaska (illustrated) : Rob-

ert B. Wylee.

A brief statement of the findings of the U. S.

Kelp Expedition which made a survey of the pot-

ash-yielding seaweeds of southeastern Alaska dur-

ing the summer of 1913.

A Hyirid Bagweed (illustrated) : Robert B.

Wylie.

The description of a hybrid, probably a cross

between Ambrosia artemisiifolia and A. trifida,

found near Iowa City during the summer of 1914.

The Distribution of Forest and Prairie in the

Lake Begion of Iowa (with lantern slides) : B.

Shimek.

The Okoboji region is discussed. The groves

appear uniformly on, or in the shelter of abrupt

slopes or in rough areas consisting of a group of

ridges or knobs. They are found on the leeward

side of abrupt slopes anywhere about the lakes;

but they occur on the vrindward side only on the

east and north sides of the larger lakes. In the

latter case the establishment of a forest seems to

be made possible by the piling up of vapors under

the banks on the windward side.

The Lichen Flora of the Prairies of Northwestern

Iowa: B. Shimek.

This consists largely of xerophytie species at-

tached to boulders. Few earth forms occur. The
rock forms are most abundant on dry knolls and

in exposed places. A comparison of this flora is

made with that of the xerophytie borders of

prairie burr oak groves. An annotated list of the

species is included.

The Ecological Histology of Certain Prairie

Plants: Ella Shimek.

The paper discusses the xerophytie adaptation

of certain species of prairie plants in detail.

Pioneer Plants on a New Levee: Frank E. A.

Thone.

A description of the plants appearing on a

newly exposed surface in Des Moines, Iowa, dur-

ing the first season after exposure, with remarks

concerning their possible origin.

The Index of Foliar Transforming Power as an
Indicator of Permanent Wilting of Plants: A. L.

Bakke.

Some Well-known Building Stones: Nicholas
Knight.

An analysis was made of the Anston Stone,

from Kiveton Park, England, the material of

which the Houses of Parliament are built, to learn,

if possible, the cause of the crumbling of the

rock. It proved to be a dolomite, of a light bufE

color, with a specific gravity of 2.6.

The red sandstone from the Vosges Mountains,

of which many public and private buildings in

Alsace-Lorraine, including the Strassburg Cathe-

dral, are constructed, was studied. The rock is a

hard, durable building material and lends itself to

delicate carvings, as shown, by the fine Gothic of

the tower and facade of the cathedral.

The "Hard Jewish," a compact rock from Sol-

omon's quarries, Jerusalem, with a specific gravity

of 2.7, also was analyzed.

A New Apparatus for Begulating Temperatures

for Work in Polarimetry and Befractivity; Elec-

trical Conductivity of Solutions of Silver Nitrate

in Water and Pyridine and in their Binary Mix-

tures (preliminary paper) : J. N. Peabce.

A Convenient Standard Cell—(Cu—Hg)—CuSOi—Hg.SOi—Hg: Dieti Ung Huong and J. N.

Pearce.

Some Derivatives of i-nitro-5-methyl-2-sulphoben-

zoic Acid: "Wm. J. Karslake and P. A. Bond.

Comparison of Some Standards in Aoidimetry and
Alkalimetry : W. S. Hendrixson.
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Studies on Barium Sulfate: P. L. Bluementhal
AND S. C. GURNSEY.

A Comparison of Some KjeldaM Methods for Ni-

trogen Determination.- P. L. Bluementhal
AND G. P. PLAISANCE.

The Ste. Genevieve Formation and Its Strati-

graphic Relations in Southeastern Iowa: Stuakt

Wellee and Francis M. Van Tuyl.

Eeeent field studies have shown that the Pella

limestone, which was formerly regarded as the

uppermost subdivision of the St. Louis, is forma-

tionally distinct, being separated from the true St.

Louis beneath by an unconformity and a remark-

able basal sandstone. The previous reference of

this member to the Ste. Genevieve upon the basis

of its fauna is, therefore, borne out by the field

evidence.

The Occurrence and Origin of the Iron Ores of

Iron HiU, Near Waulcon, Iowa: Jesse V.

Howell. Introduced by G. P. Kay.

The Extension of the Wisconsin Drift Southwest

from Des Moines : John L. Tilton.

This newly recognized area of Wisconsin drift

extends from Valley Junction just west of Des

Moines for five miles to the south. In all direc-

tions, east, south and west, from this strip, now

only about a mile wide, the topography is that of

a typical area of Kansan drift.

The Age of the Terrace South of Des Moines,

Iowa: John L. Tilton.

A low terrace is very noticeable near Des Moines

and along streams flowing into the Des Moines from

Warren County. The topographic maps give evi-

dence of a similarly related terrace further south-

east and then north along the Mississippi River to

within the area of Wisconsin drift in that part of

the state. The terrace is composed of sand and

gravel forming a continuous deposit to a depth of

thirty feet, post-Wisconsin in relation, and with

Wisconsin or post-Wisconsin fossils: Bison, Eangi-

fer, Symbos.

The First Coal-washing Plant in Iowa; The Min-

eral Industry in Iowa During the Past Decade:

George F. Kay.

The Occurrence of Barite in the Lead and Zinc

Districts of Iowa, Illinois and Wisconsin: W. D.

Shipton.

Precise Criteria of Terranal Correlation : Charles

Keybs.

The signal failure of our state and federal geo-

logical surveys to give us working classifications

of local geologic formations that are readily ad-

justable to the general continental scheme has re-

cently led to the adoption by the various bureaus of

somewhat arbitrary methods in order to make pub-

lished records immediately available. In casting

about for a suitable area for which to construct a

generalized section of local rocks the quadrangle,

as ordinarily selected, appears to be much too small

to be of any real service. The county is likewise

too limited in extent. In size the state seems to be

most satisfactory for trial tests in continental

problems of exact correlation. A number of these

generalized state sections reduced to identical taxo-

nomic schemes are compared.

Mountain Structures in Plains: Charles Keyes.

The larger tectonic features of the substruc-

ture of the prairie region of the continental in-

terior are of unusual interest because of the fact

that well-defined mountain structures are now dis-

covered here for the first time. A carefully con-

structed geologic cross-section extending from the

northwest corner of Iowa to the southeast corner

of Missouri presents one of the most perfect syn-

elinoria known. Within this remarkable basin are

preserved our great coal deposits.

At the north end of this synelinorium is the

structural remnant of old Triassic mountains, a

range which in its prime was comparable to the

Appalachians of to-day. At the south end is the

Ozark dome of Tertiary date. Associated with

the great trough is a noteworthy system of pro-

found dislocations.

Exhumed Sea-coasts: Charles KIeyes.

A curious geologic coincidence occurs on the

shores of Puget Sound. There has been in this

region during late geological times more or less

oscillation of the land. In a previous cycle the

hard igneous rocks were carved out by the waves

into low, irregular sea-cliffs. On the sinking of

the islands sands and gravels covered this belt to

considerable depths. To-day, with a marked up-

rising, the new shore-line is contraposed on the

ancient one. In a quite remarkable way the latter

is being now exhumed by the action of the waves.

Progress Meport of Physiographic Work in the

Driftless Area: A. C. Trow^bridge.

The Paleontology and Stratigraphy of the Upper

Carboniferous of Iowa: George L. Smith.

The Loess of Peceel, Bungary (with lantern

slides) : B. Shimek.

A discussion of true loess and an underlying

water deposit which has been classed as loess. The

true loess contains a strictly terrestrial molluscan
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fauna, and in some places is divisible into a lower

gray, and an upper yellow division, not unlike

those which are coniinon in this country.

The fauna of the lower, horizontally stratified

deposit is mixed, consisting of both laud and

fresh water mollusks. This part is not loess, and

is clearly aqueous.

Leaching of the Fleistocene Drifts of Eastern

lotva: MoERis M. Leighton.

This paper is a discussion of the process of

leaching of the calcareous constituents of the drift

in the area above stated. Attention is called to

the fact of a narrow transition from the leached

zone into the calcareous where limestone pebbles

reach their normal abundance, and the contention

is set forth that this may be a factor of slow per-

colation and rapid saturation. The contention ia

also set forth that the bottom of the zone of

leaching in the young drifts may not mark the so-

called permanent ground-water surface, as is com-

monly assumed, but that it may well be above the

latter.

Some Unique Niagaran Cephalopods; A New
Crinoid Fauna from Monticello, Iowa; High
Level Gravels in Floyd County, Iowa: A. O.

Thomas.

The Inheritance of Syndactylism: Heney Albert.

An instance 'bt thirteen eases of syndactylism (or

fused or webbe* fingers or toes), traced through

four generations was reported. The element of

heredity is obviously apparent. In view of the

recent report of a family with cases of syndactyl-

ism in which the inheritance of the abnormal

union of the digits apparently conformed to Men-

del 's law, as a dominant character, an effort was

made to determine if the Mendelian law also ap-

plied to the cases in question. It was determined

that although the disease was due to a factor

which was apparently dominant rather than reces-

sive, it did not conform entirely to Mendel 's law.

That it is not due to a Mendelian recessive char-

acter is shown by the fact that in three instances

the disease appeared in children, neither of whose

parents were affected by it, and in each instance

the family history of at least one of the parents

was negative for the disease in question. To have

a disease due to a recessive character appear in

an individual, neither of whose parents are af-

fected by it, we must assume that both parents

are hybrids as regards the condition in question.

Nor does it entirely conform to a Mendelian

dominant character, since if it did we would ex-

pect that if the disease appeared in the offspring it

should be present in at least one of the parents.

It is probable that the explanation for the lacl^

of conformity of our eases to Mendel's law is due

to an inhibition of the activity of the determiner

for the disease in question by some other factor,

causing the disease in such cases to be latent. The

absence or non-operation of such inhibiting factor

may again cause the disease to appear.

The Fffect of Alcohol on the Liver as Shown Ex-

perimentally : A. L. Gkover. Introduced by

Henry Albert.

The Effect of Change of Lamp Voltage on Vision:

Wm. Kunerth.
This paper is an experimental determination of

the change of lamp voltage permissible before it is

noticed, as also of the change permissible before

it really becomes objectionable to the patron. The

permissible change of voltage for the different

sizes of carbon lamps is determined, as also the

permissible change for vacuum tungstens and ni-

trogen-filled tungstens.

A Simple Device for Demonstrating the Tempered

Scale: L. B. Spinney.

An Attempt to Detect a Change in the Seat Con-

ductivity of Selenium Crystals Under the Influ-

ence of Light: L. P. Sieg.

Notes on Certain Elastic Peculiarities of Phosphor

Bronze Wires: L. P. Sieg and A. J. Oehleb.

On the Wave-length-sensiiility Curves of Isolated

Crystals of Selenium Between Wave Lengths

2000 A. U. and 4500 A. U.: F. C. Brown and
L. P. Sieg.

A Design for Electrical Regulation of High-tem-

perature Ovens; Notes on Production, and Some

Electrical Properties of Tellurium Crystals: W.
E. TiSDALE.

A Besonance Method for Measuring the Phase Dif-

ference of Condensers: H. L. Dodge.

The Theory of Binaural Beats.—An Experimental

Contribution: G. W. Stewart and Harold

Stiles.

The experiments here reported were performed

in order to secure evidence concerning the cause of

the additional maxima which occur in binaural

beats.i These additional maxima occur at certain

phase differences, and the change in these phase

differences should depend upon the frequency of

the tones, but not upon the frequency of the beats.

If the additional maxima are caused by interaural

conduction then, as it can be shown, the phase dif-

ferences should vary as the frequencies. If the

data are plotted, instead of the straight line- which

1 See G. "W. Stewart, Physical Beview, Series 2,

3, p. 146, 1914, for a description of the phenomena.
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should obtain in the case of interaural conduction,

we have a curve which is far from a straight line.

After much consideration of theories involving

interaural conduction, none seems to be in agree-

ment with the evidence here shown.

The Absence of Liberation or Absorption of Elec-

trons During a Change from the Conducting to

the Non-conducting State: L. E. Dodd.

Crystals of metallic selenium were melted in a

metallic cup attached to a sensitive electroscope.

The heating agent was a focus of sun's rays sup-

plied by a convex lens; this method of applying

heat was used in preference to flames, which pos-

sess high ionizing powers. Previous to the change

of state of the selenium the electroscope was given

a negative charge. During the time required for

the change of state a certain deflection of the

electroscope leaf was observed. With the crystals

removed from the cup, and the sun's rays focused

at the same point as before, two comparison read-

ings were made over time intervals equal to that

required for the change of state. Changes of de-

flection resulted of similar magnitude to that first

observed.

The experimental conclusion is that in metallic

selenium, when it changes by melting from the

crystalline and conducting form to the amorphous

and insulating form, electrons axe neither absorbed

from, nor liberated to, the surrounding medium,

in any very appreciable amount.

The Crystal Optiphone in its Adaptation to En-

able the Blind to Bead the Printed Page

through Ear Impressions: F. C. Brown.

Tlie Variation, with Temperature, of the Light-

sensitiveness of Selenium Crystals: Kathkyn J.

DiETEEICH.

The Wave-length Sensibility Curves of Selenium

BlocTcs: E. O. Dieterioh.

Psychology Applied to the Improvement of Control

of the Fitch of the Voice in Singing: Carl J.

Knock. Introduced by C. E. Seashore.

Psychology Applied to Measurement of Merit in

Advertisements: Harry H. Gould. Introduced

by C. E. Seashore.

The Psychogram in Vocational Guidance: C. E.

A Bacteriological Study of the Wells of Toledo,

Iowa: W. H. Lauderdale and L. A. Kenoyer.

Preliminary Notes on the Animal Ecology of John-

son County: D. M. Brumpiel. Introduced by

Gilbert L. Houser.

This paper is based on an early spring survey

of the forms of animal life found in a small

stream. The rapids and pools are discussed with a

division of the species into particular animal as-

sociations. The species have been catalogued with

brief notes as to habits and a table has been pre-

pared giving in concrete form the distribution,

food habits and relative abundance of each spe-

cies.

On the Lymphatic System of the Common Bat
(Epimyus norvegicus) : Thesle T. Job.

From fifty injected specimens, the gross anat-

omy of the common rat has been studied and out-

lined. The results of the work have further proven

the studies of McClure and Silvester on the lym-

phatico-venous communications in the jugulo-sub-

clavian district, and of Silvester on the renal vein

communications, and have established two addi-

tional communications, the portal vein connection

and the ilio-lumbar vein connection. The main

circulation and disposition of the lymphatic sys-

tem has been determined and the need of further

knowledge concerning the histology of the lymph

nodes, of which there appear to be two types, is

pointed out.

Notes on the Development of the Lymphatic Sys-

tem of Turtles: Frank A. Stromsten.

The Present Status of the Hessian Fly in Iowa:

E. L. Webster.

Tracheal Capillaries of the Grasshopper: L. S.

Ross.

The Inheritance of Eertility in Swine: Edward
N. Wentworth.

Is the Appetite of Swine a Beliable Indication of

Physiological Needs? John M. Eward.
Notes on Iowa Pentatomoidea: Dayton Stoneb.

The Crow: Fred Bebninghausen.

On Snalces "Swallowing" Their Young: E. D.

Ball.

A common garter snake was frequently seen to
'

' swallow '
' her young. The little snakes would

often push their heads out of the mother's mouth

and thrust out their little tongues.

The Building and Function, of the College Museum:
B. H. Bailey.

Notes on the Distribution of the Prairie Spotted

ShunTs in Iowa: B. H. Bailey.

Ictinia Mississippiensis in NebrasTca: B. H.

Bailey.

Published in full in the Wilson Bulletin of Ober-

lin College.

James H. Lees,

Secretary
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