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The Hamilton Association was instituted on 2nd November,

1857, and continued its regular meetings to the close of the year

i860. During the period between 1861 and 1871, the meetings

were held at irregular intervals, the office bearers of i860 holding

office in the meantime. During the years 1871, 2, 3, 4, and 5, the

association was more active in its work, regular meetings being

held. An interregnum of four years ensued from 1875 to 1880,

during which time the Council met at stated intervals. From 1880

to the present time the Association has been in active operation,

the Annual Meeting held in May, 1890, being the one hundred

and sixty-fourth meeting of the Association.

The Association was incorporated in 1883.
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ABSTEACT OF MINUTES
OF PBOCEEDINGS OF THE

HAMILTON ASSOCIATION

FOR SESSION 1889-90.

THUMSJDAT, NOVEMBER 14, 1889.

The opening meeting of the session was held this evening.

The retiring President, Rev. Samuel Lyle, B. D., in the chair.

The Curator and Librarian announced that several important

additions had been made to the Library and Museum during the

recess.

The Secretary reported what the Council had done during the

same period, and Dr. Reynolds told of the work done in the

Biological Section.

Attention was directed to the improved appearance of the room

by the elegant and valuable donation of new stands for the cases

made by Mr. S. Symons.

An offer of two extra rooms, without increase of rental, was

made by Dr. McQuesten of New York, through Mr. Chisholm, his

agent, on condition the Association renewed the lease. It was left

in the hands of the President and Secretary.

Messrs. Harry Lee, manager of the Glass Works, and D. J.

Campbell, inspector of the Canada Life Assurance Co., were pro-

posed for membership.

At the close of the routine business, the retiring President

introduced the new President, B. E. Charlton, Esq., who delivered

his introductory address, at the close of which several members

expressed their high opinion of its excellence. It will be found

among the published papers of this session.
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It was announced that the next meeting would be held on the

2nd Thursday of December, when a paper would be read by Mr.

Moffat, and also one by Colonel Grant.

The meeting then adjourned.

THURSDAY, DECE3IBEB, 12, 1889.

The President, B, E. Charlton, in the chair.

The minutes of the previous meeting were read and approved.

A hearty vote of thanks was passed to Mr. Symons for his

handsome contribution of new stands for the show-cases and other

articles of value.

Messrs. Harry Lee and D. J. Campbell were elected members

of the Association, and Mr. William Kennedy, of the Geological

Survey of the State of Arkansas, U. S. A., was elected a corres-

ponding member of the Association.

Mr. Chas. E. Torrance was proposed for election'.

Mr. John A. Barr presented a series of photographic views of

Stratford-on-Avon and of Shakespearian views, for which he received

the thanks of the Association.

Contributions to the Museum of Indian relics, and some

geological specimens were reported from D. J. Campbell.

J. Alston Moffat then read his paper on " The Question of the

Variation of Species." A strong desire was expressed that the

paper be published.

Colonel Grant also read a paper entitled " Notes Geological

and Antiquarian."

At this meeting Mr. Moffat exhibited his large collection of

insects, which added much to the instruction and pleasure of the

audience.

The meeting then adjourned.

SrECIAL 3IEETING, DECE3IBEB 2S, 1880.

This meeting was called for the purpose of considering the

offer of the Art School Board to give the Association room for its

museum and meetings in the new Public Free Library building.

Mr. Charlton presided, and called on the secretary to read the

letter received from the directors of the Art School. The Board
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offered the Association about 1,200 square feet of floor space for

five years, at a yearly rental of $130, exclusive of caretaker, said

lease to be concurrent with the Art School lease, and to be renewed

for other five years upon the same terms, provided the Art School

obtains a like renewal ; but no right to sublet except to the " Went-

worth Pioneer Association.''

The Council having had this proposition before them, recom-

mended the acceptance of the offer of the Art School Board, and

that the President and Secretary be authorized to execute a lease

upon the terms mentioned, and also that the owner of the premises

now occupied be notified that the Association will vacate the same

on the I St of July next.

On motion, these recommendations of the Council were

adopted and the meeting adjourned.

THURSDAY, JANUARY 9, 1890.

In the absence of the President, Mr. J. Alston Moffat presided.

The minutes of the previous meeting and of the special meeting

were read and confirmed.

Additions to the Museum and Library were reported by the

Curator.

Mr. Charles E. Torrance was elected a member of the Asso-

ciation.

A letter from the President was read, suggesting the handing

over of the library of the Association to the Trustees of the Hamil-

ton Public Free Library. The matter was discussed by several

members, all of whom expressed disapproval of the proposition. It

was eventually left in the hands of the Council to decide.

Mr. H. B. Witton then read an excellent paper on '' Indian

Fable Literature."

After many members expressed their high appreciation of the

paper, the meeting adjourned.

THURSDAY, FEBRUARY 13, 1890.

The President in the chair.

The minutes of previous meeting read and approved.

Mr. S. J. Ireland, Principal of the Art School, read a valuable

paper on " Color, Chromatics and the Permanency of Pigments."
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The subject was very beautifully illustrated by a costly collec-

tion of diagrams, very carefully colored, showing the various tints of

the colors supplied by Messrs. Rowney, of London, England, to

whom a hearty vote of thanks was accorded.

The meeting then adjourned.

THURSDAY, MARCH IS, 1890.

The President in the chair.

The minutes of the February meeting confirmed.

H. B. Small, Esq., of Ottawa, was appointed to represent the

Association at the annual meeting of the Royal Society to be held

there in May,

A volume of the Slavonic Bible was presented, through Mr,

Witton, from Mr. Charles Robinson, who found it in Sebastopol at

the close of the Crimean War.

It was reported that the Council suggested that a portion of the

Library be loaned to the Free Library, and that Messrs. Moffat and

Caviller had been appointed to make a selection of the books to be

so used.

Mrs. J. Rose Holden was elected a member of the Association,

Dr. Burgess then read a paper " Notes on the History of

Botany."

The paper was full of interesting information regarding the

science and indicated a vast amount of research and an intimate

knowledge of the subject.

The meeting then adjourned.

THURSDAY, APRIL 10, 1890.

The President in the chair.

The minutes of the previous meeting confirmed,

A letter was read from Professor Wright, of Los Angelos,

California, a corresponding member of the Association, conveying

to the Association several beautiful specimens of the lower forms

of life on the Pacific coast mounted on cardboard. Those sent

being forms of the Polyzoa,

A paper on " Coinage and Money," by H. B. Small, of Ottawa,

was read by Mr. Witton.
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The paper was peculiarly interesting and brimful of informa-

'

tion. Hearty thanks were voted to Mr. Small for his paper.

The meeting then adjourned.

TIIITMSDAY, 3IAT S, 1S90.

The President in the chair.

Minutes of the last meeting confirmed.

It was announced that the Council had considered the question

of lending the Association books to the Public Free Library and

propose the following :

1. That all the Government Blue Books and Reports—British,

Canadian, and iVmerican—-be handed over to the Public Free

Library Board as their absolute property.

2. That all the books suitable for the Circulating portion of the

Library be handed over for use in that Department, each book to

have the Association label attached and to remain the property of

the Association.

3. That all the valuable Reports and Transactions of Learned

Societies be loaned to the Trustees of the Public Library to be

used in the Reference Department of the same, on condition that

they be bound at the expense of the Board and have the Associ-

ation label attached.

4. In case of the Association having at any time to leave the

Library building it is to be understood that the books be given up.

A paper on the " River Valleys of the Niagara Escarpment,"

by D. F. H. Wilkins, B. A., of Beamsville, was read by A. T. Neil,

Secretary of the Geological Section. The paper was well received,

and a desire expressed that Mr. Wilkins be requested to attend a

meeting of the Association next session, so that the subject of his

paper might be thoroughly discussed.

The meeting then resolved itself into the Annual Meeting.

The President in the chair.

The minutes of the last Annual Meeting were read and con-

firmed.

The Secretary read his Annual Report.

Mr. A. T. Neill read the Report of the Geological Section,

while that of the Biological Section was read by Mr. Hanham.

The Curator, Mr. Caviller, reported the additions made to the
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Museum and Library, and Mr. Bull, Treasurer, gave his Financial

Statement. All these Reports were adopted and will be found in

full at the end of this volume of the Transactions.

The Election of Officers was then proceeded with, resulting as

follows :

B. E. Charlton, . . . . . President.

J. Alston Moffat, - - - First Vice-President.

A. T. Neill, - - - - Second Vice-President.

H. B. Witton, B. A., - - - - Cor. Secretary.

A. Alexander, F. S. Sc, - - - Rec. Secretary.

Richard Bull, . . . - . Treasurer.

Alexander Caviller, - - - Curator and Librarian.

Council—A. W. Hanham, Colonel Grant, W. A. Robinson, A,

E. Walker and Thomas Morris.

The meeting then adjourned to meet in the new premises on

the 2nd Thursday of November.

B. E. CHARLTON, A. ALEXANDER,
President. Secretary.
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THE BENEFITS OF SCIENTIFIC STUDIES,

BEING THE OPENING ADDRESS.

BY B. E. CHARLTON, ESQ. (PRESIDENT.)

14th November, 1889.

Ladies and Gentlemen,

—

I am sensible of your kindness and courtesy in electing me to

the honorable place of first officer of the Hamilton Association, and

sensible also of my own indifferent abihties for efficiently discharging

the duties thereof.

It is pleasant to be selected for preferment and honor by those

with whom one has been long associated in agreeable intercourse,

and I would wish to express my acknowledgements and thanks to

those around me by whose choice I am placed in this position.

At this the opening meeting of another season of activity, it

occurs to me that what I have to say to you to-night might take the

line of invitation and solicitation to membership to many worthy

friends resident in this city, especially those of literary or scientific

tastes, who I am sure would appreciate and enjoy our meetings,

and appropriate the benefits to be derived therefrom ; and also the

line of stimulating and encouraging present members to be active

and industrious in promoting the interest and success of our associ-

ation during the coming winter by preparing, more than usual,

papers and lectures upon various subjects, in order that others may

enjoy the rich stores of information which they possess.

Anticipating therefore that you will grant me a great deal of

latitude and indulgence in this brief address, let me say to the work-
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ers in counting house, office or study, whose exhausted brains need

healthy relaxation and change of mental food ; and to the tired of

muscle from busy workshop and the unceasing noise of wheels, and

you young people of abundant leisure, surfeited maybe with works

of fiction, whose appetites even for the wildest flights of fancy of a

Rider Haggard have become dull,—come to our meetings, and we

will show you delightful lanes and avenues of mental thought down

which you may pleasantly wander and lose all your weariness and

satiety in the pursuit of information upon interesting subjects which

become appetizing, stimulating, elevating and refreshing, as you

proceed.

Let me show you something of the men, and ladies too, who

will be your associates and will gladly welcome you to their pursuits,

hobbies and summer outings.

Come, and I will introduce you first to members of our geologi-

cal section, who know the solid framework of our globe^ and the

history ©f every rock and pebble, and who will be pleased when the

weather is fine, to permit you to go with them to yonder mountain

face, and with small hammers open up the great geologic book, on

the rocky leaves of which they will show you the indellible records

that tell of the earth's days of infancy, and progress from a fiery,

molten mass, when ages upon ages ago, the crust was being deposited

in hardening strata, disrupted by titanic forces, and re-deposited.

Records that tell of the first appearance of life upon the earth, and

of the great ice age when the northern half of this continent was

enveloped in its glacier cap.

And next, to other members, whose deep researches in

ancient literature have made them conversant with the venerable

Sanscrit of India, a language unused and forgotten before Greek

and Latin were invented, and who can translate therefrom, beau-

tiful thoughts, clothed in glowing words, as the following, being a

hymn :

TO THE DAWN. KIG-VEDA, VII, 77.

Bright as a bride, shines fortli the virgin day-brcjak,

Arousing all that lives to daily action.

Only freed by man's toil can Agni shine forth,

The dawn brings light by striking down the darkness.

Upwards she rose, and spread, still nearer coining,

With glistening garments clad, she grew in brightness.
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Of golden splendor, and of face most comely,

Parent of morning clouds, leader of day-light.

Oh ! happy she, blest dawn, the God's eye, bringing

Whitest of steeds, and proudest, sleekest, leading.

In radiance draped, the ruddy morn is coming,

In treasures rich, she tracks the path for mortals.

Or, here are our botanists, old friends and acquaintances of

each fair floweret, who can tell you that all the brilliant glory, far

exceeding that of Solomon, all the delicate perfume and the tiny

pot of honey, were given to each queen of the meadow, not alone

to regale your senses, but to invite and reward yonder bustling bee,

whose woolly, dusty back, performs such a service in enabling it to

perpetuate its posterity. They can tell you of every plant that can

possibly be met with in your rambles, and of all their qualities and

uses, edible, medicinal or destructive ; even of that marvel of con"

struction and destruction, the pitcher plant, whose treacherous lips

entice to death the unwary insect seeking to explore its cool recesses

for treasure, but once within those shining portals he can nevermore

return,—the slippery sides and downward pomting spears leave him

no resource but exhaustion, death, and finally absorption.

Then here are our friends the conchologists, in from wandering

in leisure hours along streamlet, creek and lakeside, with collections

of hundreds of varieties of shells from the tmy foraminifera to the

great yawning clam, all beautiful in finish and wonderful in con-

struction.

Over there is our veteran ornithologist with his ambitious

pupils, who know every feather that cleaves the sky, and can tell you

great things even of the pugnacious sparrow.

And there are the entomologists, chief among them yonder

thoughtful man, serious of demeanor, but delightful to know, who

spends much of his life among butterflies, moths and beetles ; a

perfect arsenal of information in his particular hobby. He can tell

you of the fascinations of the studies of insect life, and has won-

drous things to say of bees and ants ; of the ant lion who makes his

pitfall in the sand and pounces on his stumbling victims, or of a

crawling grub, which, arriving at maturity, feels within itself a great

change coming, and admonished of a long night of helpless sleep to

end in a new life of gaudy splendor. He will tell you that to pre-

pare for this marveUous transformation it ascends a lofty tree^ aware
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that if it made its bed upon the ground its life would end in the wet

and ice of winter ; aware also, by an intuition startling and amazing,

that the green leaflet which it proposes to use as a blanket will be-

come withered by the first blast of frost and quickly fall to the

ground, it spins a silken cord with which it securely fastens the

green leaf to the firm wood of the limb, then wraps itself up for its

long sleep. The frost comes and the wind detaches the leaf with its

precious burden, but the silken cord holds fast, and the erstwhile

crawling grub of astonishing forethought, swings securely in his

leafy cradle all through the bleak winter, and when the warm rays of

approaching summer stir the life currents of his body he comes forth

a glorious butterfly, the beautiful Promethia. Spontaneously there

arises in the thoughtful mind the question : Who taught it that the

leaf would fall and not the branch ?

But here are our historians, who know all about the local history

of our country and neighborhood, written and unwritten ; all about

the discovery of Macassa water, and the battle of Stony Creek.

And astronomers who, in useful telescope, can show you the

face of the moon, and name its mountains, volcanoes and vast

depressions, with the same familiarity as a schoolboy explains the

map of Europe.

Surely in this galaxy of talent you devotees of business or labor

may find something attractive or amusing for your leisure hours.

Your natural bent or inclination may tempt you to follow one or

other of the delightful avenues w^hich I have indicated, or still

others, tor they are numerous. The microscope and the telescope

will lead you beneath and above the limits of vision into the two

infinities, between which lies the world which is revealed to our

senses, far down among the infinitesimals, or above into the far

reaching illimitable fields of splendor, till the brain becomes dizzy

amid the whirling worlds.

The limit of natural vision for small objects is about the one-

hundredth of an inch. With the microscope the limit of resolving

power is somewhere near the one-hundred-thousandth of an inch.

One of the most interesting illustrations of the highest power of the

microscope is by Dr. Dollinger. He has followed the life history of

one of the infusoria down through all its phases, comprised within

ten or twelve hours. A full grown individual divides itself length-

wise into two perfect beings in about five minutes. In another five
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minutes each of these go through the same operation again, and so

on for hours. After from three to seven hours of this kind of multi-

pHcation the older ones die off, while some of the younger and

more vigorous attach themselves to each other in pairs. One

entirely absorbs the body of the other into its own and settles down

into the quiet, cysted state. Then after a certain time there com-

mences to ooze out of this body perfect little clouds ot the minutest

spores, until nothing is left of the parent organism but the shrivelled

skin. These spores, at first too small to be resolved by the highest

powers of the microscope, soon grow to be visible as distinct points,

then to push out their httle threads of locomotion, and at length to

become full-grown monads, ready to commence the other kind of

generation—^that of self-division. It is estimated by Dr. Dollinge -

that fifty millions of these monads could easily disport themselves

in a single drop of water. And there is the easy possibility, and

even probability, of other realms of living kingdoms still far below

the reach of the microscope.

Turning in the opposite direction, the sharpest eyes can see

only about five thousand stars in all the sweep of the heavens.

With the highest powers of the telescope it is estimated that twenty

millions of stars are visible. Yet all these are only the brightest or

the nearest of the suns which compose the great cluster of the

Galaxy, or Milky Way, to which system our sun belongs. And this

immense aggregation of worlds is only one of thousands of star

clusters that are within the range of telescopic observation. Over

three thousand star systems, probably in every way similar to the one

which hghts our night skies, have already been located in the out-

lying regions of space. And what is there beyond ?

Or suppose you try photography and find yourself rambling,

with camera in hand, to paint with pencils of sunbeams, pictures,

with an accuracy almost divine.

Any, or all of these pursuits, tend to make their votaries, obser-

vant, thoughtful, to "see sermons in stones, and good in everything."

Observation, after all, is the great instructor. When a boy, a

worthy teacher once said to me. " Be observant. Learn something

every day of your life. Do not be like the sailor who has sailed

round the world, and when he has returned has no other informa-

tion to impart than the prices of tobacco and rum in the various

ports at which he has touched."
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Again, too close application to one pursuit or study is apt to

lead one into a narrow groove of intelligence and thought. A book-

worm is not a desirable character to imitate.

To you my colleagues, ofificers and members of this venerable

association, who by means of your pursuits, hobbies or fads, have

now concealed about your persons such hoards of wisdom, let me
urge upon you to be zealous in doing, each your part, in making our

meetings interesting during the coming winter, and you will find

that the law of compensation will give you a large share in the

pleasure which your associates will enjoy.

To one and all I would say, let us make the coming season one

of great enjoyment and brilliant achievements in the fields of litera-

ture and science. Let us seek to be worthy imitators of our prede-

cessors, the Craigies, Hamiltons, Ormistons, Hurlburts, Raes, or

others of the long list of useful men who, all along down the years

of the past history of the Hamilton Association have shed lustre on

its records.

What more appropriate than the words of the wise man uttered

nearly three thousand years ago :
" Happy is the man that findeth

wisdom and the man that getteth understanding. She is more

precious than rubies, and all the things thou canst desire are not to

be compared unto her. Length of days are in her right hand, and

in her left hand are riches and honor. Ller ways are ways of pleas-

antness and all her paths are peace. Get wisdom, get understanding.

Wisdom is the principal thing, therefore get wisdom, and with all

thy getting get understanding. Exalt her and she shall promote

thee. She shall give to thine head an ornament of grace, and a

crown of glory shall she deliver to thee."
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ON THE QUESTION OF THE ORIGIN OF VARIATION

IN SPECIES.

Read before the Haiiiiltott Association, December, iSSg.

BY J. ALSTON MOFFAT.

Neither nature nor science has given us any certain information

about the origin of species.

Geologists have found satisfactory evidence that man is one of

the very latest species introduced into this scene of life ; therefore,

he is not in a position to know anything personally about the intro-

duction of the others.

The geological record affords us abundant illustrations of varia-

tion, but its species as made by its authorities are artificial to the

last degree, therefore quite uncertain.

Variation in existing species is even now going on, and by

close observation we may see its progress in nature, whilst man can

take hold of some species and vary them almost at his will. No
doubt man has by his intelligent control produced varieties that

probably never has, and probably never will appear in nature ; but

the possibility must have been there or he could never have brought

them out,

Spontaneous variation is as contrary to the laws of nature as

spontaneous generation. Every effect in nature must have its

originating cause. A variety appearing ever so suddenly is not a

proof of spontaneity, but of a favorable opportunity for it to mani-

fest itself; the possibility had been there, and it may have been

gathering force for a hundred generations, and just then got suf-

ficient power to assert its right to be seen ; or it may have been

lying dormant awaiting a combination of favorable circumstances to

call it into action.

Man originates nothing ; what he does is to seize on a point

when it appears—concentrate, consolidate and exaggerate it. Now
\l we could discover how these possibilities and liabilities to vary
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got into the constitution of the organism, we would be in a position

to answer one of the most urgent questions of the day in biology,

and it might enable us to trace a connection with their remotest

manifestations.

So, as an assistance in my effort " to see clear and think

straight " on this subject, I have put my ideas in the following

order

:

Scientific investigation has extended our knowledge greatly on

the origin of the individual, if not on the species ; the authorities are

now very full and clear on this point in the higher orders, and which

is more or less applicable to all. They inform us that every new

being originates from an egg or cell—animal and vegetable ; egg,

cell and seed, being interchangeable terms.

The order of nature, as a rule, is bisexual. That at the con-

junction of the sexes there are a dozen possibilities or more on each

side ; that by a union of any two of these possibilities the life of an

entirely new individual is originated, and generally the rest perish.

That that individual, in its physical form, and its mental constitu-

tion, is but the latest manifestation of countless preceding genera-

tions. That it is likely to be most influenced by its immediate

parent, but peculiarities of remote ancestors are liable to crop out

in the most unexpected manner ; that a change in the constitution

of the parent produces a change in the egg. The eggs of a pure

bred animal, when examined under a microscope, are found to be

all alike, in type, form and vitality ; in one cross-bred they are not

all alike, and in the egg-mass of such, some can be found corres-

ponding with those of a pure bred. That in-and-in-breeding of a

particular type for generations results in such a fixity of that type

that it becomes difficult to eradicate it ; that by careful selection,

elimination and rejection for generations, a type can be brought to

such a degree of oneness in all its parts, that the character of the

offsprmg can be predicted with absolute certainty. In cross-breeding

this is impossible, and the more violent the cross the greater the un-

certainty, and yet from such crosses some of the very finest types

of their kind have been secured ; by some fortunate combination

they have reached a higher standard of excellence in some particu-

lar point than any of their ancestors ever attained to

These are now well attested facts brought to light by the study
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of animals in domestication, and will act as safe and useful guides

to us in the study of nature as well.

All life does not exist under the same conditions in nature. The

habitable surface of the globe is immensely diversified ; these diversi-

ties affect the life of the locality in some cases to such an extent

that an expert can indicate the locality by its products. How it is

accomplished has not yet been determined, but that it is accom-

plished requires no proof, as no one denies it. Geographical distri-

bution asserts its right to consideration from every student of nature,

but differences of opinion exist as to the amount of importance that

should be attached to it as a cause of variation in nature, some re-

garding it as of little or no consequence, others as of the very highest

importance. Of recent writers on the subject, one says, " no one

can study organic life without being impressed with the great power

of environment." Another speaks of the organic kingdom " lying

plastic and passive in the hands of environment." Others insist on

the influences of physical conditions as the cause of the origin of

species. Some claim the influence of climate and temperature as

the producing cause of specific change, whilst one asserts that " dif-

ferences of specific value can only originate through the direct action

of external conditions ;
" and yet another concludes, " that no power

which acts only as a selective, and not as a transforming influence,

can ever be put forth as an efficient cause of these changes."

Now, whilst accepting to the fullest extent all that can be

claimed for the power of external conditions to produce change in

organic life, I reject utterly this artificial, unscientific, and bewilder-

ing use of the term ' species.' A species is a set of forms that will

commingle and produce fertile progeny, no matter how diverse they

may be in appearance, all such different forms being varieties of

that species. Hybrids, being uniformly infertile, such uniform in-

fertility being proof that the parents were of different species, there-

for these external influences are not making species, they are but

rectifying existing ones. So I shall review the subject from this

position.

All species had their origin in the past, just how far in the past

it may not be possible to determine, further than to say—before man
appeared. All species did not appear at the same time. Geology

has made that plain to us. All naturalists are agreed that organic

life in nature is in complete harmony with its environment, that is,
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that the organism and the conditions in which it exists in nature are

perfectly adapted, the one to the other. Now we are credibly in-

formed that the conditions of the earth's surface were quite different

in some of the periods of the world's history to what they are now
;

so the life of these periods would therefore have been quite un-

suited to the present conditions^ just as the life of the present is

wholly unfit for the past conditions. So then we infer that life ap-

peared on this globe at such times as the conditions were ready to

receive it, and in such forms as were suited to these conditions.

Every form of life in the past being as perfectly adapted to its re-

quirements, and as thoroughly in harmony with its environment as

that of the present. Now the present diverse conditions of the

globe's surface are as nothing compared with what the past condi-

tions were, with what they are at the present ; therefore the disclos-

ures of geology, that the forms of the life of the past were so differ-

ent from those of the present, is the natural and necessary result of

the vastly different conditions in which they lived.

The idea entertained by many, that at every change of the

earth's conditions the previous forms were wholly swept away, and

an entirely new set introduced, is contrary to the evidence and op-

posed to the requirements of the case. That new forms appeared

on the scene long after others had been introduced, is quite evident,

that they appeared conspicuously, and even suddenly, seems to be

indicated, but that they also appeared whilst some at least of the

previously existing forms were still there, seems to be satisfactorily

demonstrated. The geological record clearly indicates that there

has been no break in the stream of life from its first introduction to

the present, but a steady, progressive continuity. Geologists inform

us that they recognize some of the very earliest forms of life to be

found in the rocks, as still living at the present day. Is it at all un-

likely that there may be many more of the descendants of early

forms still living that they do not recognize? We know that some
of the species of the present can change their location /and accom-

modate themselves to altered conditions, and are modified thereby.

May not many of the forms of life of the past periods in the world's

changing conditions have succeeded in accommodating themselves

to these changes, and been themselves so changed by them, bringing

them into harmony with their surroundings, as to make it impossi-

ble now to recognize them ? The probability is, there is not a



24 JOURNAL AND PROCEEDINGS

solitary form on the face of the globe to-day identical in every par-

ticular with that in which it originated—not even man himself—all

having been more or less subjected to the modifying influences of

external conditions. This being the case, we have no means of

knowing with certainty what any species may have been like when

first originated ; nor can we tell what kind of change would take

place in an organism by a given change in its surroundings, that, as

yet, is only known by observation, for we do not know what is the

geologic and climatic chemical compound that constitutes the in-

fluence of any locality of the present, and far less of the past. So

that if we would trace any species from its origin to the present, we

must deal with the principles that are at work, and leave the form

to the imagination. For a time, then, let us go back in thought

to the first appearance of a pair of some species, on a continent with

diverse geographical conditions. That pair would, no doubt, be in

perfect harmony with its environment, in size, form, color and con-

stitution ; they would propagate and multiply, and in due time the

progeny would fill the locality, then overflow into other localities,

there in turn to repeat the process, and pass on until the continent

was completely stocked with that species ; but in their migrations

they have come in contact with geographical conditions quite differ-

ent from those they had left, which would act upon them and change

their appearance more ro less, to bring them into harmony with

their new conditions, so that we would have not only the land filled

with the species, but we would have a number of local varieties of

that species, each adapted to its own locality. Now as it is a mi-

gratory species we are considering, some of those varieties would in

time return and get into localities already occupied by a different

one, then crossbreeding would begin, with such consequences as we

have already seen, when we would be likely to get several forms of

the same species in the one locality, and some of these might be

quite different from any of those that had hitherto appeared. I

would just note here the principle of reversion, and the likelihood

of permanent residence bringing a migrant into conformity with the

native, more or less exact. Now suppose that this species had the

power, or opportunity of getting to another continent, and continue

its progress until it had encircled the globe, it would meet with more

diversity of conditions to be yet more changed thereby. Then sup-

pose some violent commotion took place, separating some portions
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of the land from the rest, forming impassable barriers, and isolating

some portions of the species from the others ; this isolation would

act exactly as in-and-in-breeding does in domestication, giving the

influences of the locality time to work their utmost on the organism,

giving a power and permanence to its peculiarity that would affect it

for all time to come, and make it difficult to obliterate it, and stamp-

ing it with an individuality all its own. Now this isolation could

have the effect of producing quite opposite results in the constitu-

tion of different organisms, for instance, if these barriers were, after

a lengthened period of time removed, this form may have become

so localized that it would be difficult or impossible for it to survive

in greatly altered conditions, so that if it ventured beyond its own

locality it would have a struggle to exist, or might perish altogether
;

or it may have been so enfeebled that it would be easily absorbed

wheh it commingled with the forms of other localities ; or it may be

so strengthened that it would leave its impress on any other form of

the species that it commingled with, or absorb them altogether ; or

its pecularities might have become so consolidated and fixed in its

constitution that it could pass into any other locality and be but

little, if at all, affected thereby. Now this is not merely an imagin-

ary sketch, but a brief outline of processes that are actually going

on, in part at least, at .the present time ; and there is good /eason

for believing that it has been gone through with fully by the ances-

tors of many forms of the present, and it may be even a hundred

times in the life history of some of them. When once a species

was introduced into the world, what seems necessary to make it a

permanent resident for all time after, is a sufficient degree of elasti-

city in its constitution to enable it to accommodate itself to the

altered conditions as they came upon it.

The forms ot the past, as made known to us by the geological

record, seem in great measure, to have perished by catastrophe :

indeed I do not understand how in any other way than by a

sudden removal of their remains from the disintegrating power of

atmospheric influences, their forms could have been preserved to

us at all. No doubt myriads of them perished in the ordinary course

of events, that have not left the shadow of a shade to indicate

to us that they have ever existed. Now, as no one catastrophe

would be world wide then, any mo're than at present, so whilst num-

bers perished suddenly in one locality, numbers would be left alone
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in another to continue the species ; and as it is now held by the more

advanced geologists that strata of the same kind were not formed all at

the same time, but that when they were completed in one portion of

the globe they might be only beginning to be formed in another por-

tion, so that, although the effect produced by an overwhelming catas-

trophe in one portion of the globe might be felt to some extent over

all its surface^ its influence would be slight at first in the remoter

regions, giving plenty of time for the life of these localities to accom-

modate themselves to whatever change in their conditions might result

from it, if it was in them so to do. Take as an illustration of the idea

which I wish to convey, the case of the Saurians. It is generally

accepted that the Saurians of the present are the lineal descendants

of some of those of the far past ; although none of their forms which

have been found are identical with any of those of the present. The
geological record clearly indicates that there was a perioa in

the world's history when the Saurians were the ruling power on

earth. The conditions were no doubt particularly favorable for

them : these are supposed to have been shallow seas of tepid water,

an abundance of food, animal and vegetable, and an atmosphere

surcharged with carbonic acid gas. They seemed to have fairly

revelled in the luxuriance of their surroundings and increased in num-

bers, size and diversity of kinds amazingly. But a catastrophe over-

took some of them, these were hermetically sealed and placed on

the shelves of nature's museum, from whence we take and ex-

amine them at our leisure. Others escaped and went on their way

for a time, but the conditions were beginning to change ; slowly but

steadily they were becoming less and less favorable for them and

they could no longer continue their revelling. A real and genuine
" struggle for existence" had for them set in with all its natural and

necessary accompaniments, and many of the forms finding it too

severe for them, gave up the struggle and disappeared from the scene.

Some continued it for a longer period, but they too had to succumb to

the inevitable and dropped out of view. Others, less particular and
with more llasticity in their constitution, accommodated themselves

to the evils of their lot, held on their course and made the best they

could of it, whilst matters were still going on from bad to worse with

them, until, in the present most unfavorable circumstances, all that

is left of the royal race of Saurians of the past are a few ridiculous

mendicants that existed by a confirmed habit of skulking and a
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perverse tenacity of life, an unquestionable " survival of the most fit

"

for the condition, but a discredit to their ancestors and a disgust to

the present rulers of the earth. They are getting scarcer every day,

and when man has asserted his rightful dominion over every portion

of the globe's surface, they too will have become extinct.*

Now, this I think, is applicable in some measure to the hfe of

the past, in every era of the world's history. Away back in the

primitive condition of the globe primitive forms emerged, suited to

the then existing condition, these being in every way favorable, they

prospered to the utmost. A change takes place that produces con-

ditions less favorable to them. Another set of forms appear : better

adapted for these conditions they succeed for a time, and the first

has to occupy second place. Another change, and another set of

forms comes to the front, whilst the second retires to take its place

with the first ; and yet another, and so on through the whole series,

until man appears on the scene, whose duty and prerogative it is to

change the whole face of nature and thereby assert his dominion

over it. Each set of forms attaining their maximum when the con-

ditions were most favarable and their minimum when they are least

so, giving us an explanation of what appears like an anomaly in the

life of the past : that the great forms should have preceeded the

lesser of their kind and assuring us of the utter impossibility of their

ever attaining like proportions again.

The causes producing these geologic and climatic differences

which have appeared during the progressive history of this globe,

would be a subject of intense interest and open up a field of investi-

gation, limited only by the capacity of the individual investigating,

but one that hardly comes within the scope of my subject, yet, if we

could get a correct clue to it would lead us to a better understanding

of the other.

The original elements composing this globe and all within the

circle of gravitating force may be stated as earth, air, fire and water.

These may be sub-divided indefinitely and their chemical constitu-

ents given in figures and letters. Now whatever changes took place

in these during the protracted periods of time occupied in bringing

this globe to its present condition, we may rest assured were not

* I am aware tliat soma object to such a statement of the case ; but it seems extremely
probable that many creatures living at present may be in very much the same position of some
men we read about who have outlived their usefulness.
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brought about by any arbitrary enactment, but by the natural

process of cause and effect, nor by any change in the laws of

nature, nor by any addition made to the kind of materials through

which these laws operated, but simply by a different combination of

these that would produce quite different results.

I think we get an instructive view of one of the natural methods

employed in making one stage of progress prepare the way for

another in what is called the carboniferous era. This was character

ized by a remarkable profusion of vegetation of a particular kind.

For the production of this certain conditions were necessary, amongst

others heat and an unlimited supply of carbonic acid gas, such as

would be fatal to the animal life of the present. Now, whilst this

vegetation was growing in rank luxuriance, the result of favorable

conditions, it was also engaged in absorbing the carbonic acid gas

from the atmosphere in vast quantities and retaining it. This was by

some put under the surface of the ground, thereby making a perma-

nent change in the condition of the atmosphere. This would de-

prive the descendants of that vegetation of the materials for growth

in sufficient quantity, or in the required combination to produce like

luxuriance, making a change in the character of the vegetation

inevitable, and preparing the way for entirely different forms. This

change in the vegetation of the period would have a powerful effect

on the animal life of the same : some of the forms not being able to

accommodate themselves to the change would perish, giving place

to others that were better suited to the new conditions.

Now take into consideration the vast periods of time through

which all this has been progressing—ages on ages roll ; no hurry,

but no delay. Change follows change—the destiny and doom of all

matter—and the stream of life running parallel with it standing per-

sistently, progressively, generation after generation come and go,

living forms appear, perpetuate their kind, but to die and be resolved

into their original elements, these to reappear in yet other forms,

and go through the same routine—the true and real transmigration

of nature. Then add to this the fact that during each and every one

of these periods of time the geographical conditions were various,

moulding and modifying the life of each, and that these living forms

were given more or less to migrating, and consequently to a

commingling cif these and thereby multiplying their diversities, and

making it possible for them to be yet greater and more numerous
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and then consider if we have not got in all this a cause abundantly

sufficient to account for all the puzzling and perplexing variations

and modifications that we find in the species of the present day. It

appears to me that the wonder ceases to be that they are so many,

and the surprise comes in rather that their should be any stability

left in any organism whatever, and I quite believe there would

be none, but for the yet more marvellous power of hereditary trans-

mission that holds every living form true to the species from which it

came and from which it has not the power nor possibility of escape,

and which alone makes classification possible.

Man produces his artificial varieties through his intelligent con-

trol of the natural laws of generation and propagation. Nature

originates its varieties through the external influences of diverse

geographical and geological conditions, and multiplies them by a

commingling of these. Natural selection, as distinguished from

artificial, begets promiscuous commingling of a species, and the

power of environment produces the comparative uniformity in nature

that we see. Natural selection, combined with external local

influences, produces the local flora and fauna, which we can arrange,

classify and systematize, and it is to a commingling of these diverse

forms, producing a multitude of transmittable possibilities in the

organization, that we may have to attribute many of those occasional

and oft surprising differences that we find it so difficult to classify.

When contemplating any of the living forms of the present, and

considering as to how it came to be as it is, we have to take into

account not only its present existence and existing conditions, but

also when and where it may have originated, the locality from which

it may have come, and the direction in which it may have travelled.

We have to think of the time that has elapsed since it was first

originated, of the hundreds and thousands of generations which

have come and gone since then, of the thousands of diverse influ-

ences that have encompassed and pressed in on every side in its

onward course, moulding and modifying it in so many imperceptible

and unsuspected ways. How it may have been held for thousands of

years under one set of influences, and thousands of years under

another, and as many more under a third, whilst during all these

thousands of years it was mingling its diverse forms and producing

yet more diversity, and this specimen which we are naming may be

one of the last that has appeared in this seemingly interminable line
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and may bear in its constitution and impress from each and all of

these that may yet distinctly manifest itself in some of its off-

spring.

I regard this as a particularly profitable subject of investigation

in many respects, but chieiiy because it touches man at so many

points. We get from it at a glance the origin of national character"

istics. How differences and peculiarities at first sight were increased

and intensified by environments, seclusion and non-intercourse, and

how these are in the present day being softened and moderated, and

are likely to get more so. It also gives us an insight into the origin

of personal peculiarities—to that pronounced individualism that

characteiizes every free community— and how this is likely to increase

and become yet more marked and observable. In it also we find

an explanation of what appears a puzzle to many, the complete

uncertainty as to what may be the development from any given

union, and the sometimes startling diff'erences seen between the

parents and their children and the oft expressed surprise that these

do not always come up to the standard of the parents.

The question is often asked, " Cannot man be improved as well

as his domestic animals ? " I reply, most assuredly he can, if the

same methods were followed to secure the same result, and these are

all summed up in three words : selection, elimination and rejection.

Wallace has said that " So far natural selection has done

nothing for man." Well, I suspect that is just about as much as it

has done for anything else. Let anyone observe nature and its

methods and they will soon be convinced that this is not the direction

to look for progressive improvement. Its whole tendency is toward

uniformity, and uniformity is not favorable to progress. Human
history is a running commentary on this great truth. Progressive

improvement for man has come so far, principally through the

external influences of education, cultivation and refinement ; but

these seem to ^ork very slowly and with great uncertainty. An
Italian once sarcastically remarked :

" Who knows but one of these

days a powerful microscope may detect globules of nobility in the

blood." We have seen that the microscope has been more scientifi-

cally used, and with what results. Edmond About, when commenting

on that quotation, said :
" I am too French not to enjoy a joke, but

I confess ' globules of nobility ' does not offend my reason." We
know that dogs are slow or fast, keen scented or keen sighted,
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according to their breed, and we buy a two-year colt on the strength

of its pedigree.

Can we consistently admit nobility among horses and dogs and

deny it among men ? I reply, if the same methods are not adopted

to secure it we have no right to look for it. True, individual speci-

mens ot humanity will occasionally appear, with an innate nobility

in mind, mien and form, that compels acknowledgment from all who
come, in contact with them, where no design was used to secure it

;

but it is not permanent in their line, as is the case where selection

has been carefully attended to. This is the kind of occurrence that

is unscientifically called ' accidental,' but would be termed among
breeders of stock, if appearing there, as ' a fortunate hit,' from a

want of a knowledge of the combination of causes that were at work

in producing it.

One irreverent scribe has gone so far as to say, " there is no

other such mongrel breed on the face of the earth as man, and that

a large portion of the present scrub race should never have been

born, and have no right to be allowed to transmit their deficiencies."

This is going to the root of the trouble with a vengeance. Will the

time come when a free people, in their zeal for the improvement of

the race, shall demand the appointment of a governmental inspector

of marriage-matches, upon whom shall devolve the responsibility of

selecting, eliminating and rejecting ? Then we would be warranted

in effecting a steady improvement of the race, in appearance at least

;

but this would in the course of time lead to uniformity. Now there

can be no doubt that a genius is the result of some fortunate com-

bination of diverse elements, and as one genius is of more import-

ance to the world's advancement than a thousand common-place

individuals, can we afford to run the risk of loosing our geniuses for

the sake of a general uniform rise in the standard of the race ? But

more, we know that man can improve his stock out of existence
;

when he has got any one of his organisms up to about the point of

perfection, he finds that its constitution has become so enfeebled

that it is necessary for him to fall back on cross-fertilization to secure

its continuance. So in this, as in many other things, we may find it

better to endure the ills we have than fly to those we know not of.
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ANTIQUARIAN AND GEOLOGICAL NOTES, No. i.

Read before the Hauiillon Association, December isih, i88g,

BY COLONEL GRANT.

In 1862, when quartered with the 2nd battalion of H. M. i6th

Foot, at the Curragh of Kildare, Ireland, I obtained from a gravel

pit in rear of "The Lines'' a fine, well-preserved specimen of a

round flat, rather sharp-edged, stone Disk—deeply grooved on one

face, while a similar groove presented itself on the opposite, running

at right angles. It was taken from apparently undisturbed gravel, a

few feet below the clay overlying the bank ; that it was fashioned by

the hand of man seemed plain enough. How did it come there was

the only difficulty to solve, and I came to the conclusion that a

Pateolithic Warrior had been interred there. Human or other bones

for that matter are invariably ill-preserved in "gravel"' or "sandy

soil," and when the body underwent the process of decomposition,

the water-rounded pebbles and sands above would naturally fall and

fill the vacancy beneath, (perhaps a close search might have revealed

flint arrow points and stone celts also.)

The specimen I obtained could scarcely have been " the Leiagh-

lama-liagh," (champion hand-stone) described by the Irish scholar

and antiquarian, Eugene Curry. Massive, it certainly was not, but

propelled from a sling perhaps it would have been as efficient a wea-

pon as in after time, " When the Slingers of Laney forced the Nor-

man De Bourghos to flee."

Grooved oval disks, it is said, have also been found on this

continent.

The gravel pits at the Curragh contain many fossiliferous peb-

bles of the carboniferous (mountain limestone mixed with granites)

Porphyries, etc., derived probably from " The Wicklow mountains "

adjacent. I have not seen the report on the surface geology of the

district, and therefore may erroneously suppose the gravel beds to

be a glacial or inter-glacial deposit.
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If the alleged discovery of Mr. Skertchley, an officer of the

English Geological Survey, cari be clearly demonstrated, viz : find-

ing flint implements in beds formed before the close of the glacial

period at Brandon, Suffolk, it may be doubted whether my stone

implement may not be of far greater antiquity than was at first sup-

posed.

Referring to Mr. Skertchley's find, a correspondent of the

London Times states, " One implement was picked out of the beds

in a pit at Culford, Suffolk, two others were dug out of like beds at

Botany Bay, on the Norfolk side of Brandon. It was not until Mr.

Skertchley himself found another implement at Culford, and saw the

boulder clay above the beds from which he extracted it, that the

importance of the discovery dawned on him.

Alongside " the Culford implement " he found a deposit of

broken and scraped Mammalion bones and " fresh water " shells
;

these bones were all in a circumscribed area. Underneath the

bones the clay was found to be burned. Mr. Skertchley's explana-

tion is that we have here preserved the solitary instance in the whole

world of a camping ground of Palseolithic men, and the camping

ground occurred below the boulder clay which belonged to the

earliest part of the glacialperiod.

In the coal shale of Wezicon, Switzerland, it is said a series of

pointed fir poles, covered with wicker-work, have been found ; they

are supposed to be the most ancient evidence of the existence of

man, and belonging to the period intervening between the two

glacial epochs.

I am aware that a still greater antiquity is claimed for man on

this continent. Professor Whitney supposes the now famous Cala-

veros Skull (found in auriferous gravels, in the West) to be of the

Pliocene age ; but a recent writer. Professor H. Haynes, well re-

marks, " In the Pliocene age we cannot expect to find traces of man
upon the earth, as the living placental mammals had only then

begun to appear." Has not this still greater force when applied to

the Miocene, a yet older age. The recent origin of man has been

well urgedj says Sir William Dawson, by Le Coute :
" Some Mesa-

zric protozoa still survive, so do many tertrary moUasks, but the

mammals are of much less duration. No living species goes back

further than the ' Pliocene,' few extend further than the ' Glacial
*

age."
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It is asserted that many of the flint implements discovered in

New Jersey and other places in the " States " were obtained from

superficial gravels, (not true glacial drift). I noticed some years

ago, part of the rib of a Mastedon (probably) in a " Slab-town
"

gravel pit ; but as yet I failed to procure any flint or other imple-

ments either there or at Burlington Heights. It was in making the

excavation for the Desjardin's Canal that the bones of a mammoth
jaw of a Beaver, and horns of the "Wapiti " were found. Although

the Canadian Geological Survey, in Sir William Logan's time, noted

that the Erie clays underlie the gravels, Burlington Heights, at the

Desjardin's Canal, I can find no record of their overlying our local

glaciated chert on the Niagara escarpment here. This circum-

stance probably escaped observation. I think it has an important

bearing on the ill-understood superficial geology of this district.

The clay containing rounded transported Laurentian pebbles,

fills up the grooves made by glacial action, and can be easily dis-

tinguished from the mere surface soil above it. I have placed in

one of the side cases of the Museum a specimen for examination.
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NOTES ON THE HISTORY OF BOTANY,

Read before the Hamilton Associalio7t, March ij, iSgo,

BY T. J. W. BURGESS, M. B , F. R. S. C, ETC.

My contribution for your consideration this evening, entitled

"' Notes on the History of Botany," is indeed but a few brief notes

on the subject. To prepare anything hke a complete history of this

charming science, is a task far beyond my ability, and, even were I

able to execute it, so extensive is the subject that the listening to it

would occupy, not an hour or two, but night after night of your

valuable time.

In every age, in every clime, flowers have ever been regarded

as among the most beautiful of the varied works of creation. Scarce

a poet but has sung of their beauties—not an artist but has

attempted to depict their gorgeous colorings. The sculptor and the

architect have sought to render them imperishable in stone, and

novelists have woven some of their tenderest fancies about them.

Who has not read that sweetest of stories, " Picciola ?" How the

leaves of the little flowret, stretching themselves between the harsh

prison stones, carried a message of truth and beauty, spoke of mercy

and grace, to a despairing soul. Flowers are entwined about our

lives, and from the earliest times they have been represented in the

social and religious ceremonies of most countries. Children greet

them with shouts of joy ; to the bride they are a fitting emblem

of a happy future ; and at the tomb kind friends deposit them on

the bodies of departed loved ones. Numberless are the lessons to

be learned from these beautifiers of the earth, which smile alike upon

the peasant and the peer, which bloom equally for the abode of

poverty and the home of unlimited luxury. Every herb, ever shrub,

every tree is full of interest ; not a plant but has some peculiar

beauty or some exquisite adaptation.

" Your voiceless lips, O Flowers! are living preachers,

Each cup a pulpit, every leaf a book,

Supplying to my fancy numerous teachers

From lonliest nook,"
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So sang the poet Horace Smith, and not less sweetly or truth-

fully did the Scotish minstrel, Allan Cunningham, write :

"There is a lesson in each flower,

A story in each stream and bower

;

In every herb on which we tread

Are written words which, rightly read,

Will lead you from earth's fragrant sod

To hope, and holiness, and God."

Viewed even by the critical eye of science, Botany presents

many attractions unknown to the other branches of Natural History,

and well deserves the appellation of our French cousins, " la belle

science." To the history of this most charming of studies I would

now call your attention.

Botany, derived from a Greek word meaning a plant, is the

natural history of the vegetable kingdom. In its widest sense it em-

braces everything respecting plants—their nature, their kind, the laws

which govern them, and the uses to which they may be applied in

medicine, chemistry, or the arts in general. As, however, their

medical virtues fall most properly under the province of the physician,

their chemical properties under that of the chemist, and their vari-

ous other qualities, beneficent or otherwise, under different de-

partments of the scientific world, it is commonly restricted to a

knowledge of the plants themselves^ their mode of growth, their

anatomical and physiological phenomena, and those characteristic

marks by which the various species may be distinguished from one

another. It is only within comparatively recent years that, in this

sense, the science of botany has been developed, its great misfortune

having been that, from its very inception, it was looked upon merely

as an adjunct to medicine. This was the reason why our ancestors

sought only for heahng virtues in plants, whilst a knowledge of the

plants themselves was totally neglected. Botany, as a study, was

nothing, and those among the ancients, who prided themselves most

on their acquaintance with plants, had no idea of their structure or

the relation borne by one class to another. They knew, perhaps,

by sight a few of the plants of their own neighborhood, to which they

gave names at random, and to which they attributed wonderful

virtues from some fancied good resulting from their use in various

ways. These same plants had different names in every state and

country then known, and those who adopted them in their paniceas.
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at most gave them only the name by which they were known

in their own immediate vicinity. A dozen names were often

given to the same plant, and the same name to a dozen plants.

The confusion resulting from this arbitrary bestowal of names can be

imagined. When a recipe travelled into a new locality it was no

longer known what plants composed it. Everybody substituted in

the mixture or ointment, as the case might be, another plant

after his own fancy, but, to keep up the sale of it, gave it the same

name, so that in a short time all trace of the original plant was lost.

A relic ot this barbarism remains even to this day in the numerous

cases we have of the same common name applied to plants the most

diverse, a notable instance of which exists in the term Mayflower,

affixed to at least half a dozen different plants in as many different

orders. For example, the Trailing Arbutus (Epigcea repens), the

Spring-Beauty (Clayiojiia Virginica), and the June-Berry (Amelan-

chier Canadensis), are all known by this title in different localities, a

fact which has led to no little disputation in the effort to establish

what plant was originally so called by the New England Loyalists,

Probably, at this period, some good observations, which deserved not

to have been forgotten, were made, but, amid such a chaos of

nomenclature, those who made them had no possible means of

communicating or recording them in a recognizable style. The
result was that there followed endless disputes upon words and

names, every useful enquiry and description being lost for want of

the disputants being able to decide what plant each observer had

really referred to.

Not content with such a mixing of names and terms, thtse

earliest botanists, or more properly herbalists, drew largely on their

imagination for properties in plants, or greatly exaggerated any

slight virtue they actually possessed. Their object in this was,

most likely, the filling of their pockets at the expense of their dupes,

for quacks existed in those days as well as in our own. However, be

their reason what it might, the fact remains that, through such

deceptions, many marvellous beliefs about plants arose and were

handed down. Most of these, viewed in the light of modern philos-

ophy, are truly laughable. Thus, Xanthius, the historian, tells us

that a man killed by a dragon can be restored to life by a herb,

which he calls balin, and Democritus gravely asserts that there is a

plant, the juice of which applied to a wedge will cause it to
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spring out of the tree into which it has been driven. Again,

Vitruvius, speaking of the virtues of Spleenwort (Ceterach Officm-

arum) as regards its reputed action on the spleen, says that in the

island of Crete, on the side toward Cortyna, the flocks and herds

were found without spleens because they browsed on this herb, while

on the other side, toward Gnosus, they had spleens because it did

not grow there. Such superstitions continued through the days of

the Roman Empire, were very prevalent during the middle ages, and

remnants of them still exist, especially in country districts. How
fixed was the belief in the magical properties of certain plants, may

be judged from the following lines by Virgil, written, not in a strain

of poetic, fervid imagination, but of sober earnest

:

"These poisonous plants, for magic use designed,

(The noblest and the best of all the baneful kind)

Old Mffiris brought me from the Pontic strand,

And culled the mischief of a bounteous land.

Smeared with their powerful juices, on the plain

He howls, a wolf among the hungry train :

And oft the mighty necromancer boasts

With them, to call from tombs the stalking ghosts."

Later, we find Culpeper, in his herbal published in 1653, saying

of Moonwort (Botrychiuvi Lunaria) : " Moonwort is an herb which

will open locks, and unshoe such horses as tread upon it, and country

people that I know call it ' Unshoe the Horse.' Besides I have

heard commanders say, that on White Down in Devonshire, near

Tiverton, there was found thirty horse-shoes pulled off trom the feet

of the Earl of Essex his horses being there drawn up in a body,

many of them being but newly shod, and no reason known."

Numberless further examples of the superstitious belief in the magic

power of plants might be cited, but I must pass on to the history

of botany proper. This, for convenience of description, I shall

divide into four great epochs, calling them the Ancient, the Arabian,

the Artificial, and the Natural Epochs.

The Ancient Epoch embraces the period between the creation

of the world and the destruction of the Western Empire by the Goths

and Vandals, which races, cradled in war and rapine, hated science,

believing it caused effeminacy in its devotees, and would not allow

their children to cultivate it. The earliest known mention of plants

is in the Book of Genesi^, where it is recorded by Moses that, on the
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third day God said : " Let the earth bring forth grass, the herb

yielding seed, and the fruit tree yielding fruit after his kind, whose

seed is in itself, upon the earth ; and it was so." It is also recorded

that Adam gave names to all the beasts of the fields and fowls of the

air, and the " Blind Bard " Milton, in his " Paradise Lost," has

beautifully and poetically ascribed a similar task to Eve regarding

the flowers, making her exclaim, in her lamentation on quitting the

Garden of Eden :

" Oh flowers,** *******
* * * which I bred up with tender hand

From the first opening bud, and gave ye names."

Throughout the Bible we find numerous allusions to trees and'

herbs, and Solomon, it is probable, wrote a treatise upon the subject,

for in the Book of Kings it is said of him :
" He spake proverbs and

songs ; he also spake of trees, from the cedar-tree that is in Lebanon,

even unto the hyssop, that springeth out of the wall." Anything he

may have done in this way, however, is totally lost. Anaxagoras,

Pythagoras, and other ancient Grecian philosophers also wrote upon

plants, but their works have shared the same fate, and the poems

of Homer, in secular literature, afford us the only vestiges of the

botanical knowledge of the earliest ages.

Aristotle included the vegetable kingdom among his numerous

subjects of study, and considered plants as intermediate between

unorganized matter and animals. Although we know that a treatise

on botany was issued among his other writings on Natural History,

about 384 B. C., all trace of it having disappeared, we may say that

the proper historical era of the science begins with his friend and

disciple Theophraslus, who, about 300 B. C, published a History of

Plants in ten books, only one of which, however, is now extant. In

this he treats of the origin, propogation, and anatomy of plants,

describing about five hundred species, which are divided into classes

with respect to their generation ; their place of growth ; their size^

as trees or shrubs ; their use as culinary herbs and esculent grains
;

and their juices.

Nearly three hundred years after the time of Theophrastus, or

about the beginning of the Christian era, another Greek, Dioscorides,

travelled over Asia Minor and Italy, studying plants, of which he

gives the names and properties of about six hundred, arranged in

four classes, according to their uses ; viz .^ aromatic, nutritious.
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vinous, and medicinal plants. Nearly contemporary with Dioscorides

were Cato, Varro, and Virgil, who wrote on agriculture and rural

economy.

Following these worthies came the elder Pliny, who, in his fifty-

sixth year, became the victim of his curiosity for enquiry, while

attempting to witness an eruption of Vesuvius. He devoted sixteen

of the thirty-seven books comprising his " History of the World " to

plants. Besides enumerating the discoveries of Theophrastus and

Dioscorides he described many new species, bringing the number up

to above a thousand. Like the other ancient botanists though, Pliny

admits, with little or no distinction, truth and error, useful knowledge

and absurd fable, which fact, together with the want of a proper

systematic arrangement, renders it impossible to determine which are

the plants he described.

With Pliny closes what I have called the Ancient Epoch of

Botany, for after his time, its study rapidly declined, and ages of

darkness and lethargy succeeded.

The second, or Arabian, Epoch of Botany began during the

eighth century, with the reappearance of the elements of ancient plant

lore among the Saracens. This barbarous but noble race, who had

formerly shown their contempt for science by the wanton destruction

of the magnificent library of Alexandria, at this time became imbued

with a love of it, chiefly by contact with the many enlightened men,

who, banished by the Emperor Theodosius, had found refuge

amongst them. A succession of Caliphs, most notable of whom was

the famous Haroun Alraschid, by their fostering care of learning

and learned men, made Bagdad the most enlightened city in the

world. Serapion, w^ell known in medicine, stands first on the

Arabian catalogue of botanists, and was followed by Rhazis, Avicenna,

Averhoes and Actuarius, while Plato Apuleius, of whose herbarium

very old manuscript copies are still preserved, is supposed to have

lived about this period. These men discovered many plants of

Persia, India and China, which were unknown to their predecessors,

but unluckily they thought less of observing nature and chronicling

their own observations, than of translating and commenting on the

old Grecian writers. In consequence, their descriptions of plants

are impeifect, and, for want of a systematic arrangement and com-

prehensive nomenclature, generally unrecognizable. If, however.
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they did little to advance the science, they at least kept alive the

love of it, and vigilantly watched over the intellectual treasures of

antiquity, translating the works of the ancients and introducing them

into their schools.

Early in the eighth century, the Moors, who had made themselves

masters ot northern Africa, induced by the representations of the

traitorous and apostate Count Julian, crossed the straits under the

command of Taric ben Zeyad, or, as he was known to the Spaniards,

Taric el Tuerto, or Taric, the one-eyed. Seizing the rock of Calpe,

this doughty chieftain fortified it as a stronghold, changing its name
to Gibel TariCj or the Mountain of Tarib, since corrupted into

Gibraltar ; and by his defeat of Don Roderick, last of the Goths, on

the banks of the Guadalete, ended the Gothic power, which had

remained unshaken in Spain for two and a half centuries. The
subjugation of the whole peninsula was speedily completed, and the

elements of botanical science, as known to the Arabs, soon spread to

France, Italy, Germany, and England. Abenguist, a famous Sara-

cenic physician and botanist, flourished about the end- of the twelfth

century, and superiority in the sciences was preserved by the

Arabians until toward the close of the fifteenth. But when, in 1492,

this wonderful people, gradually divested of their European con-

quests, lost their last foothold in Spain by the fall of Granada, they

seemed at once, with the departure to Africa of the the last of the

Moorish kings, Boabdil el Chico, to replunge into that savage

ignorance from which they had so brilliantly emerged.

Arrived now at the beginning of the sixteenth century, we enter

upon the third great botanical epoch, which I have called the Artifi-

cial, being the period during which the artificial arrangement of plants

flourished, a period adorned by such names as Caesalpinus, Morison,

Ray, Tournefort, and, greatest of all, the immortal Linnaeus.

An artificial classification differs from a natural one, in that the

former singles out one or more points of resemblance or difference,

and arranges by them without reference to other considerations, con-

venience and facility being the controlling principles. On the other

hand a natural system aims to arrange all known plants into groups

according to their resemblances and their degrees of resemblance, so

that each species, genus and order shall stand next to that which it

most resembles in all respects^ or rather in the whole plan of structure.
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In Other words, an artificial system arranges plants on a certain part,

or parts, of them, while a natural one takes all the parts into con-

sideration.

The initial point of this epoch was the arising of greater

independence of thought concerning ancient writers. Men began to

say—we have been looking everywhere for the plants of Theo-

phrastus, Dioscorides, and Pliny, whereas they did not know a tithe

of those covering the earth. What foolishness to endeavor to apply

to the plants of one's own country, France, England, etc, as the

case might be, the names under which these men described those of

Greece and Asia, without knowing whether they are the same. We
must explore each country, and collect, examine and compare the

plants of the one with the other, for then only will we be in a

position to distinguish them.

About 1536 the first botanical garden of modern times was

establish in Italy, on the banks of the river Po, by Brasavola, but to

the Germans belongs the honor of being the first.to publish books

founded mainly on actual observation—Otto Brunfels, of Mayence,

having issued such a work in 1530. It also contained the first cuts,

but, as Willdenow remarks :
" The drawings are not very good, and

do not in the least correspond with his own descriptions." To Ger-

many is also due the credit, in the Herbal of Jerome Bock, published

1532, of producing the first botanist, who replaced the old alphebeti-

cal order, in which plants had always been hitherto described, with

an arrangement depending on their natural resemblances, that is

the likeness which may be observed by the most unscientific persons

in their general forms and characters. Crude as was his work it

introduced a new principle which had the greatest influence m
promoting the advancement of systematic botany. Up to this time

botanists had blindly followed the ancient writers in classifying

plants by their roots, herbage, time of flowering, place of growth-

medical or economic uses, and other arbitrary distinctions, and it was

not till about 1560 that Conrad Gesner, of Zurich, in his " Historia

Plantarum," first suggested the existence, in the vegetable kingdom,

of groups, or genera, each composed of many species united by

similar characters of the flower and fruit. Gesner did not, however,

establish any plan founded upon this principle, but, having formu-

lated the idea, left its first application to Dr. Andrew C^esalpinus, a

physician of Pisa, Italy, who, in a work published in Florence, in
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T583, proposed to form species into classes, and thus originated

systematic botany. The characters which he employed f©r this

purpose were the duration and size of plants, the presence of

absence of flowers, the number of cotyledons, the situation of the

seed, the adherence of the pericarp to the seed, the number of cells

in the paricarp with the number of seeds in each of these cells, the

adherence of the calyx to the germ, and the nature of the root,

whether bulbous or filrous. This method was too imperfect to

be adopted, however, and for nearly a century no one appeared to

follow in the path which Caesalpinus had opened. During this

interval though, the science was gradually improved in its details,

Clusius teaching botanists to describe accurately by discarding

superfluous terms without the omission of any important character-

istic, and the brothers, John and Caspar, Bauhin adding to their re-

spective works a synonymy, or exact hst of the different names which

all previous writers had applied to the same plant. In the same

period, too, flourished a number of other and less illustrious authors,

some of them chiefly notable for the useless or laughable systems

they proposed, to wit. : Du Pas, a Frenchman, suggested an

arrangement of plants by their time of flowering, and Porta, an

Itahan, one from their relation to the stars, to men, and to other

animals.

In 1680, Robert Morison, a native of Aberdeen, Scotland, and

Superintendent of the Botanic Gardens at Oxford, revived and

carried into practice the principle Of C^esalpinus, in his great

systematic work, " The Universal History of Plants." Morison sets

out with the division of plants, from their consistence, into ligneous

and herbaceous, and founds his system on their fruit, blossoms, and

habits. Two years later, John Ray, of Trinity College, Cambridge,

proposed another system of classification in his " Methodus Planta-

rum Nova," a work amended and completed in 1703. He divided

plants into thirty-five classes, formed on their habits and external

appearances, their greater, or less degrees of perfection, their place of

growth, the number of seeds, petals or sepals to the flower, and the

kind of fruit or infloresence. The great merit of Ray's system was

his division of herbs into flowerless and flowering, and the latter into

dicotyledenous and monocotyledonous ; its great fault the primary

division of plants into trees and herbs. This division of plants into

trees and herbs, referring the larger shrubs to the former the under-
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shrubs to the latter, had been adopted by every botanical writer since

the days of Aristotle, and by its antiquity had gained an importance

to which it was by no means entitled. The first to note the great

demerit of such a primary division, from its uncertainty and repug-

nance to the spirit of system, was Augustus Rivinus, Professor of

Botany at Leipsic, who, eight years after the first publication of Ray's

system, that is in 1690, discarded it and proposed a classification

based wholly on the corolla.

Knaut, Herman, Boerhave, Ruppius, and Ludwig were also

prominent botanists of this, the seventeenth, century, but the next

after Rivinus to advance a leading system was Joseph Pitton de

Tournefort, a native of Provence, and Curator of the Jardin du Roi.

Tournefort travelled through Spain, Holland and the East, collecting

extensively, and pub.lished his method of classification, " Elements

of Botany,'' in 1694. It was more definite but more artificial than

that of Ray, being based, like Rivinus', almost wholly upon modifi-

cations of the corolla, but unfortunately it revived the old division

of plants into trees and herbs, which the latter had so wisely

discarded. Its great advance over previous systems was, that in it,

genera, as we now understand them, were first established and

defined, all the species then known being referred to them, so that,

in one sense, Linnfeus was right in calling Tournefort the founder of

genera.

Many authors of note followed the lead of Tournefort, includ-

ing Jussieu, Vaillant, Petit, Vallentin, Dillenius, Linden and Sloane,

but it was not until 1735 that Linnaeus, suddenly emerging from

obscurity, offered to the world a system of botany so far superior to

all others as to leave no room for dispute as to its comparative

merit. Karl Linne', or, as he is more commonly styled Linnceus,

was born on the 23rd of May, 1707, at Rashult, in Sweden. His

father, a clergyman, had designed his son for the same sacred call-

ing, but the boy's teachers seeing him pay less attention t© Hebrew

and theology than to the study of natural history, advised him to

apprentice him to shoemaking or some other trade, as being quite

unfit for any of the learned professions. Happily for the progress of

science this advice was not acted upon by the disappointed parent,

who, instead, accepted the offer of one Dr. Rothman, Professor of

Medicine in the College of Wexio, to give him an education pre-

paratory for his entering his own profession. For some time after
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his matriculation at the University of Lund, in 1727, young Lin-

nceus' struggle was a terribly uphill one. His endeavor to pursue

both his botanical and medical studies, while relying for support on

the instruction of private pupils, made his circumstances almost des-

perate. His father was too poor to do anything more for him, and

he was oiten indebted to his fellow-students for an occasional meal

or cast-off garment. In 1729, however, just when his fortunes were

at their lowest ebb, he was engaged by the Rev. Olaus Celsius,

one of the Professors at Upsal, to help in a work he was preparing,

illustrative of Bible plants.

A small work of Vaillant's, on the structure of flowers, now fell

into his hands, and from the ingenious remarks of that writer on the

existence of sex in plants, he conceived the idea of a system of

botany founded on the stamens and pistils, a system on which were

arranged nearly all his subsequent botanical contributions. About

the same time a short treatise which he had composed, attracted

the attention of Rudbeck, Professor of Botany, who, being old, was

desirous of obtaining a competent assistant, and he assigned to him
the office of demonstrating plants in the botanic garden, giving him
also free access to his fine library. The clouds of poverty and ob-

scurity were thenceforth gradually dispelled, and Linnaeus became
known to men of talent as a rising genius. In 1731 he was sent by

the Royal Academy of Sciences at Upsal to investigate the natural

history of Lapland, the results of which expedition he afterwards

published in his "Flora Lapponica." In 1734 we find him acting

as travelling tutor to the sons of Baron Renterholm, and in 1735
setting out to take his degree as doctor of medicine in Holland,

where it could ,be procured at much less expense than in Sweden.

While in Leyden he called upon the celebrated Dr. Gronovius, who,

returning the visit, saw the manuscript of his " Systema Naturae,"

and was so astonished and delighted with it that he requested Lin-

naeus' permission to get it printed at his own expense. The Dutch

botanists received the work with the utmost cordiahty, and immedi-

ately embraced and adopted the system, which was further ampli-

fied by the publication of the " Genera Plantarum." Linnaeus

next, in succession, visited England, where he made the acquaint-

ance and secured the friendship of Sir Hans Sloane and the learned

Dillenius, and France, where the Jussieus, uncle and nephew, showed
him every courtesy. Returning to Sweden he settled in Stockholm
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to begin the practice of his profession, and in 1739 married a Miss

Morseus, to whom he had been long engaged, but whom he had

previously been prevented marrying by his straitened circumstances.

Soon after he was appointed to fill the chair of natural history in

the Upsal University, and his great fame and extensive correspond-

ence enabled him to enrich the academic gardens with an mimense

variety ot plants. Jussieu and Van Royen sent him those of India,

Haller and Ludwig European ones, and Collinson and Catesby

specimens from the New World, while his pupils Thunberg, Hassel-

quest, Kalm, Osbeck and others gave him details and material from

their travels in Europe, Asia, Africa ' and America. Riches' now

flowed rapidly in upon hmi, and in 1757 he was elevated to the

nobility, taking the title of Von Linne'. This speedy rise to wealth

and honors did not, however, in anywise diminish his assiduity in

study, and an extraordinary number of works were completed in

various departments of natural history, all evincing the same clear-

ness of ideas and precision of language which have made his writings

so especially valuable. Toward the close of his life, Linnaeus, who

for many years had enjoyed excellent health, was attacked by apo-

plexy, which, in some degree, impaired his mental powers. The

first attack occurred in 1776. In the succeeding year he had a

second stroke, and, after a lingering illness, died on the loth of Jan-

uary, 1778, in the seventy-first year of his age. A general mourn-

ing of the nation followed, while the king, Gustavus IIL, in a speech

trom the throne, alluded to his death as a public calamity, and

ordered a medal to be struck expressive of the national grief at his

loss. ']"he best idea of the marvellous ability of this great man is

gained from the title by which he has been honored by the scien-

tific world, a far prouder one than any mere hereditary distinction,

that of " Prince of Naturalists."

Linnaeus' greatest work, the " Species Plantarum," which Haller

has emphatically termed " Maximum opus et aeternum," appeared

in 1753. To this all his other botanical productions were in some

measure only preparatory.

The Linnsean or Sexual System is, briefly, as follows. All

known plants are divided into twenty-four classes, the characters of

which are formed on the number, or difference in situation or arrange-

ment, of the stamens. The names assigned to these classes are of

Greek derivation, and express their several distinctions, e. g., Mon-
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andria, Diandria, Triandria, etc Stamens and pistils exist in all

the classes except the twenty-fourth, which embraces the Crypto-

gamia. The orders are founded, as far as possible, on a similar

number, situation or arrangement, of the pistils. The strongest

recommendation and the sole aim of the Linnsean artificial system

was to help anyone to- learn the name and history of an unknown

plant, in the most easy and certain manner, and even after the

recognition of the natural system, it was customary to prefix it to

Floras as a key to the genera. It stands unrivalled as a convenient

artificial classification of plants, and the impetus its introduction

gave to the study of botany throughout the civilized world is with-

out a parallel. Although its classes and orders have passed away,

the Linnasan genera and species have stood the test of time most

wonderfully, a fact owing to the remarkable exactness of the great

author's descriptions, as well as his keen preception of the true rela-

tionships of plants.

Not least among the wonderful works of Linnaeus was his in-

troduction of a binomial nomenclature, or the method of distin-

guishing every plant by only two words. Prior to his time a whole

sentence was often required to express the name of a plant, and to-

such a length had many of the names grown that had it continued

the study of botany must have been abandoned from its mere un-

wieldiness. The terrible labor of handling these long names may
be judged from the following extract from a letter of Dillenius to

Linnseus.

" In your last letter I find a plant gathered in Charles Island,

on the coast of Gothland, which you judge to be Polygonum erec-

tum angustifolium, floribus candidis of Mentzelius, and Caryophyllum

saxatilis, foliis gramineis, umbellatis corymbis of Bauhin ; nor do I

object. But it is by no means Tournefort's Lychnis alpina linifolia,

multiflora, perampla radice, whose flowers are more scattered and

leaves broader in the middle, though narrower at the end."

The poor plant, the object of all these opprobrious epithets,

seems to have been Gypsophila fastigiata, L., a Swiss plant of the

order Caryophyllacese. '

Linnaeus himself did not at first perceive the great value of a

binomial nomenclature, and in his early works he distinguished

species by the long explanatory phrases of the older botanists ; thus,

in his "Flora Lapponica," he names a violet, "Viola foliis subro--
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tundis cordatis pedunculis radicatis," which translated would make

the name of the plant, the violet with long-peduncled, subro-

tund, cordate root-leaves. This unwieldy title for the common
European marsh-violet, he afterwards, in his "Species Plantarum,"

where he first used, as he terms them, trivial names, converted

into Viola palustris, the name it still bears.

With Linnaeus I will close what I have named the Artificial,

and enter on the Natural epoch of botany, for though his system of

classes and orders held sway for nearly a hundred years, and some

of you probably studied it in one or more of the numerous authors

who copied him, yet, even before his death, there had begun to

spring up the natural system which is now in use That Linnasus

himself recognized the importance and superiority of such a system

we know by the following extract from one of his letters on the

subject to the celebrated Professor Haller of Gottingen.

" I have never spoken of my sexual system as a natural method
;

on the contrary, in my Systema I have said, ' No natural botanical

system has yet been constructed, though one or two may be more

so than others; nor do I contend that this system is by any means

natural. I do not deny that a natural method is preferable, not

only to my system, but to all that have been invented. Probably I

may, on a future occasion, propose some fragments of such a one.

Meanwhile, till that is discovered, artificial systems are indispensa-

ble.'
"

This expressed intention to attempt a natural classification was

carried into effect by an effort to group the known genera under

sixty-seven natural orders, Piperitse, Palmge, Amentacese, etc., but

was afterwards abandoned.

The problem was taken up by a contemporary and correspond-

ent of Linnaeus, Bernard de Jussieu, a Frenchman and curator of

the Royal Garden at Trianon, who, however, left nothing in writing

but a bare catalogue of the gardens, and it was left for a pupil of

his, one Michael Adanson, a native of Provence, to first publish, in

his "Familes des Plantes," 1763, a complete system of natural

orders. Under this system one class consisted of all plants with

similar roots, another of all with similar stems, and a third of all with

similar leaves as regarded form and situation, but the most important

distinctions he considered as founded on the organs of fructifica-

tion. The system of this ingenious botanist, whose name is pre-
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served in the Adansonia or Calabash tree of Africa, was so cumberous

and had such a barbarous nomenclature that it never found many
supporters, and the fame of being called the founder of the natural

system of botany has fallen to Antoine Laurent de Jussieu, to whom
more than any other person the honor may be ascribed. This Jus-

sieu, who was born at Lyons, France, in 1748, was the nephew of

the Bernard de Jussieu mentioned before, whose pupil and assistant

he became when still a youth. Like most of the distinguished early,

and indeed later, botanists, this great genius had adopted the profes-

sion of medicine, to which even yet botany was only considered an

accessory science^ and the first few years of his life in Paris were de-

voted to the study of it. Afterwards appointed demonstrator of botany

at the Jardin du Roi, now the Jardin des Plantes, he thenceforth gave

his entire time and energy to his favorite science, and especially to

the conditions necessary to the formation of a natural system.

After nineteen years patient labor he published, in 1789, his

" Genera Plantarum Secundem Ordines Naturales Disposita," in

which one hundred natural orders of plants were first established

and defined by proper characters, nearly all known genera being

arranged under them. His primary division of the vegetable king-

dom was into Acotyledones, Monocotyledones, and Dicotyledones,

which were again subdivided into fifteen classes. The reception

accorded to the system of Jussieu was not nearly as cordial as to

that of Linnaeus, the two systems being regarded as rivals, and

many works were published endeavoring to show that the method

of the former was not more natural than the Linnaean, while inferior

as an artificial one.

The next great systematist was Augustine Pyramme de Can-

dolle, another member of the medical profession, who was born at

Geneva, in 1778, a year made memorable by the death of Linnaeus,

an event which occurred only about three weeks before the birth of

one who stands only second to him in the same department of

science. In his " Principes de Botanique " prefixed to the " Flore

Francaise," published in 1805, he reversed the order of Jussieu,

which proceeded from the lower to the higher forms of vegetable

life, and began with the latter. On account of its convenience this

order has been commonly followed ever since. In the Candollean

system the primary division is into Vascular (more properly Phaen-

ogamous) plants, and Cellular (more properly Cryptogamous) plants.



5Q JOURNAL AND PROCEEDINGS

These in turn are again divided, the former into Dicotyledenous or

Exogenous and Monocotyledenous or Endogenous plants ; the

latter into yEtheogamous plants, those with sexual apparatus and

vascular or cellular tissue, including Equisetacese, Filices, Musci

and Hepaticae, and Amphigamous plants, those destitute of sexual

organs and composed of other than cellular tissue, including Lichens,

Fungi, and Algse. The great fault in this system was the non-

recognition that plants of all orders are bisexual.

John Lindley, Robert Brown, and Stephen Endlicher, between

1827 and 1843, variously modified, and in some respects improved,

the Candollean arrangement, and the " Genera Plantarum " of

George Bentham and Joseph D. Hooker, the third and concluding

volume of which was issued seven years ago, brings our history ot

botany down to the present day. These latter authors adopt in a

general way the Candollean sequence of orders, with various emen-

dations, and theirs is the system now generally followed. Begun in

1862 and finished in 1883, these volumes stand as the second great

botanical work of the present century, the " Prodromus " of De
Candolle being the first.

In the September, 1883, number of the "American Journal of

Science," Dr. Gray compared the various published " Genera Plan-

tarum " in the following way, which may be of interest to you :

" Some idea of the progressive enlargement of the field may be had

by a comparison of the number of genera characterized in these

successive works. The phsenogamous genera of

Linnseus, "Genera Plantarum," published 1737, were 887

Jussieu,
" " "

1789, " 1707

Eudltcher, " " "
1843, " 6400

Bentham & Hooker, " " "
1883, " 7585

An estimate of the known number of species of each genus and

higher group has been made throughout the work. In round num-
bers it may fairly be said that about one hundred thousand species

of phenogamous plants are in the hands of botanists."

It will thus be seen that in a little less than one hundred and
fifty years the number of genera has been increased from 887 to

7585.

I cannot close this brief, though I fear for your patience too

lengthy, account of the history of botany, without caUing to your

attention the names of some of the most distinguished writers on
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American plants, whose efforts have in more ways than one helped

to bring the noble science of botany to its present advanced state.

Among them are Bartram, Michaux, Muhlenberg, Pursh, Eaton,

Nuttall, Torrey, Bigelow, and, last but greatest, the late, lamented

Dr. Asa Gray, at whose death, so recently as January, 1888, our

society expressed by unanimous resolution its deep regret.
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"COINAGE AND MONEY."

BY H. B. SMALL, OTTAWA.

Read before the HamHton Association, loth April, iSgo.

It has been said that if money has made men worse than they

were before it, it has also introduced conveniences which previous

generations did not possess.

When in the days of old there was no such thing as any currency

of money, all transactions were carried on by barter—exchanging

one thing for another, and it was to obviate the inconvenience of

this, and to obtain a uniformity of value that coin was brought into

use ; first, in the unwieldy state of bullion, when payments were

made by weight, and clipping off so much as was necessary, after-

wards by pieces of metal rudely stamped with their weight, and

finally in the medallion form, existing to the present day.

At one period of history cattle seem to have been the sole form

of money in use, and from the Latin word pecus, which means cat-

tle, the word pecunia (money) was derived, and so familiar nowadays

in the expression pecuniary embarrassments, or pecuniary transac-

tions. It is not so very long ago on this continent, that skins were

used to represent a money standard, especially at the old Hudson Bay

posts ; whilst dried fish have stood in lieu of cash amongst the New-

foundlanders, and in the more primitive parts of Nova Scotia, The

word money is derived from the fact of the early Roman coins being

struck in the temple of Juno Moneta, that latter appellation coming

from the word " monere " to warn, because that temple was built on

the spot where Manlius heard the Gauls approaching to attack the

city. Coin is derived from the word cuneo, to force in. All civil-

ized nations have gold as the standard of money, and all other cir-

culating media are but the representatives of that standard.

In Africa where the human race is very low in the scale, a small

shell—a specie of cowrie—^forms the circulating medium ; in Abys-

sinia, salt, bricks and beads are used, whilst the ancient Britons

employed iron and bronze rings for that purpose. The Greeks of
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Phocoea in Ionia, in the 7th century before Christ, were the first to

conceive the idea of stamping a design on coins, using their city

arms, a phoca, or seal, to give the warranty of the state for the right

weight and value of their money. Thence the art of coining spread

rapidly to the other Greek towns of Asia Minor, and was trans-

planted to .-Egina, Athens, and the Greek colonies in Africa and

Italy. The weight of the most ancient gold coin, according to Max
Muller, in all these countries, was originally the same as that of the

old Babylonian gold shekel, or pound, only stamped with the arms

of each country. This shekel, in spite of historical disturbances,

has held its own through centuries. The gold coins of Croesus,

Darius, Philip and Alexander, have all the same weight as the old

Babylonian shekel; 60 of them going to one mina, and what is

stranger still, our own sovereign, or pound, has nearly the same

weight, and whilst 20 silver drachms or half shekels went to a gold

shekel, 20 silver shillings are equal to one sovereign. On this basis

was the ratio fixed between gold and silver.

The origin of the pound sterling is as follows :—In the days of

William the Conqueror, the management of the currency was in the

hands of the Jews, who thoroughly understood the principles of

money. They took a certain quantity ©f silver, or a weight known

as the "Tower" pound, something between a Roman pound and a

pound Troy. This was the standard of measurement, the unit of

value. Out of this pound were cut twenty separate pieces, from

each of which were then cut twelve separate coins or pennies, whose

weight was a pennyweight—the 240th part of a lb. Troy, and this

became the actual coin in circulation, for shillings were not then

coined for use. These silver pennies weighed each one-twentieth

part of an ounce, and in modern money were worth about 2^d.

This system lasted till the reign of Edward I., or about the year

1300, when the Jews were banished, and their places as money mer-

chants were taken by Italians who had been brought in to manage

the coining operations of the mint. They introduced gold for coin-

age, and then the pound sterling ceased to be a pound weight of

sterling silver, for the Tower pound was divided into thirty or forty

parts, still called shillings, of which 20 made up a pound sterling,

and the metal was debased by alloys so as to increase the circulating

medium at the expense of the people. There was no standard for

this new gold coinage, and this value had to be estimated in silver,
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and it was not till 17 17 that this value was fixed by law. Gold, in

time, took its valuation from the quantity of silver it would purchase,

and in due course of time the position was reversed, and gold be-

came the standard by which everything was measured. The pound

sterling of to-day is composed of 22 parts of pure gold to two of

alloy, and the gold constituting it is fixed by law at ;£2^ 17s. io|d.

per oz. of gold bullion. The pound sterling now, although repre-

sented by a gold coin, is a mere figure of speech, representing what

was originally an actual tangible thing. The first record of gold

coin struck in England after the Roman sway, and that of the early

British, occurs in 1257.

Thousands of ancient coins have been tested, and the result has

been to show that a ratio between gold and silver was fixed from

the earliest times with the most exact accuracy^ and Dr. Bruysch

shows that for international trade and tribute, the old Babylonian

standard was maintained for a very long time, and the great politi-

cal and commercial nations of the old world solved thereby the

bi-metallic problem, and maintained for centuries a fixed standard

between gold and silver. This standard, though influenced no

doubt by the relative quantity of the two metals, by the cost of pro-

duction, and by the demand for either gold or silver in the markets

of that day, was kept up as a safeguard for the interests of the traders

of that time. Modern financiers tell us that a change in the ratio

between gold and silver cannot be entirely prevented, but it took

place by very small degrees in early days. From the i6th century

before Christ, or if we take only coined money, from the 7th cen-

tury, B. C, to nearly to-day, the appreciation of gold has been no

more than i^, viz: from 13^ to 15, and any further disturbance,

such as not long ago threatened, or partly took place, may be due

to the resolution of certain governments to boycott for their own

purposes the second most precious metal in the world. The term

appreciation of gold is the purchasing power of money, taking it as

the measure value of commodities, and itself measured by them.

The depreciati'on of prices, and the appreciation of gold as the stand-

ard of value, thus mean the same thing. But I am digressing, and

this point of bi-metallism belongs to the sphere of political economy

more than to our subject.

Gold, however, at last, came in a certain sense to be laid aside

by the introdution of paper money, necessitated by the extension of
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commerce, which required that money should be expressed in a

small portable form. Hence, Bills of Exchange, Promissory Notes,

Drafts, and other commercial paper media. Paper money, however,

did not fill all that was wanted, and the worthy company of gold-

smiths of London, as early as 1600, issued notes to pay for monies

loaned them on security—the first banking institution in England,

on record. In 1604, the Bank of England was projected, and went

into operation, issuing its notes—and then came consols, stocks, and

shares representing the National Debt of England, somewhere now

about ;^8oo,ooo,ooo.

The numismatic researches which have been carried on with

indefatigable industry by some of the most eminent scholars, may

seem simply curious, but like all other historical studies, convey

many useful lessons. Coins and medallions perpetuate the memory

of great nations, and faithful to its change of fame the medal has

transmitted events, the history of which must otherwise have long

since perished. They comprise a compendious chart of history,

chronology, and heathen mythology, a system of classic architecture,

and they constitute an accurate commentary upon the more celebrated

poems of Greece and Rome. It is not the metal, but the erudition

that stamps the value of a coin in a cabinet.

The names of various coins are traceable with a little research,

and show how ordinary adaptations have brought them into common

use, without, very often, a thought being given to their origin. Some

are from their weight, as the word "Pound"—the French "Livre"

—

Italian "Lira,"—others from the metal as "Rupee" from the Sanscrit

word "Rupya"—silver ; others from their design, as the "Angel"—the

"Testoon" from teste, or "tete" a head ; others from the State, as a

"Sovereign," "Crown" ; others from the proper name of the monarch,

as the "Daric" from "Darius"—the "Louis d'or"—the "Napoleon.'*

The Dollar, or Thaler is from the "Joachims Thaler," or money of the

Joachims valley, where these coins were first struck in the i6th century.

Guineas took their name from the country where the gold composing

them was obtained, and the first guineas bore the impression of an

elephant in token of their African origin. The "Franc" is an

abbreviation of Franconum Rex. The "Sou" is from the Latin

"Solidus." "Shilling" is derived from a word signifying "to divide''

and the name is sometimes taken to signify the fraction of a larger

coin, as " half-penny," " farthing," "cent "and "mill." The word
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"Pound," as said before, originally was not a coin, but a pound of

silver, or 240 pennies. The origin of penny is not known, but is

said to be from "pender" to weigh. The word "sterling' as applied

to money, was used in connection with the Easterlings or North

German merchants, whose transactions were mostly of a monetary

nature. In the reign of Henry I. of England, the legal tender

money was frabicated out of wood. This instrument was called an

exchange tally, and, by virtue of it, the holder was entitled to receive

from the crown, the value inscribed thereon. It consisted of one-

half of a four-sided rod on which was carved in tranverse notches,

the sum it purported to represent. These signs were for the un-

learned, whilst for the educated, the sum was written on two opposite

sides of the rod, which being then split, one-half, called the tally or

check, was given to the party for whose use it was intended ; the

other half, called the.counter tally, was laid up in safe keeping till its

corresponding tally should be brought in by the person who had last

given value for it It was a current token of real money, and served

to distribute it from man to man by this exchange. From this was

derived the Exchequer Bill in 1696. The word ''bill'" was derived

from the Norman word bille, a rod or staff. Soldiers are to day

said to be billeted because formerly they tendered wooden billes, or

tallies to those on whom they were quartered. Oflficers of the army,

taken into the King^s own pay, were said to be "put on the staff,''

because they were paid with wooden tallies or billets.

Of gold coinage, that of England and the United States is

probably as graceful and attractive as any that now exists, and the

twenty franc pieces of Italy are also very handsome. Half, and

quarter dollar gold pieces struck in California are the smallest gold

coins known, but they were never in circulation. The most

beautiful silver coinage is that of Russia, each piece being in itself

a work of art, so finely and elaborately is the die cast. The ugliest

silver coinage is that of Hamburg, the metal adulterated and poorly

executed, and from its dirty looking condition it resembles a piece of

refuse tin more than any other metal. The neatest paper money is

that of Greece, and the old bank currency of America in its day was

well executed. The worst is the Austrian 5 kreutzrer note, printed

on a soft thick greyish paper, which has the faculty of rubbing away

like ordinary blotting paper.

To enumerate the coins of antiquity, which grace various cabi-
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nets, is not the object ot this paper. Not unfrequently, when the real

coins of a certain date are unobtainable by the collector, imitations

of them are used, and these go by the name of Paduans and Beckers.

Becker was,an artist of Frankfort, who excelled in imitating coins,

but never used his skill for the purpose of deception, honestly selling

his productions as avowed copies, which are admitted into cabinets

under the name of Beckers. Paduans derive their name from two

brothers at Padua, celebrated for the same work as Becker. The

shilling of Henry VII. is remarkable as being the firsc silver coin of

that value ever struck. A silver groat of Perkin Warbeck, dated

1494, is a great rarity, having been struck by the order of the

Duchess of Burgundy for Perkin Warbeck when he set out to invade

England. The erroneous idea of a Queen Anne's farthing being

scarce and of great value, arose through the advertisement of an old

lady who had lost one, which stated that it was one of the only three

known, and worth at least ;^ioo. There are several types of these

farthings, but the only one intended for currency bears date 1714,

the others being merely struck as patterns, and they are not un

common. The farthing and the sixpence of Oliver Cromwell are

much more scarce, for after he had stamped his head upon them he

was afraid to issue them as currency. The crown piece of Cromwell

is very scarce, and there is a tradition that the die became cracked

across the neck after a tew impressions were struck, which having

been considered ominous, the issue was stopped and the coin recalled.

The large penny pieces of William IV. are scarce, owing to a

rumor current, which caused the Jews to buy them up, that a cru-

cible of gold had accidently been mixed with the copper composing

those pieces during coinage, and that by remelting them this gold

could be extracted. Whether such was the case or not history will

never record, as the mysteries of the mint are kept sacred, and its

records are never made public.

Until the reign of Charles 11. , the coinage had been struck

by a process as old as the 13th century, when Edward I. invited

skilled artists from Florence to improve the rude money then

current, and the methods adopted by them were maintained. By

these artists, or designers, the metal was divided by shears, and then

stamped and shaped by the hammer, everything being left to the eye

and the hand of the workman. Some pieces consequently were

larger or smaller, few were exactly round, and the rims were not
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milled. Clipping coin thus became an easy and profitable fraud.

In Elizabeth's time this was high treason, and subjected clippers t o

the penalties for that offence. In consequence of this mutilation, a

great improvement was suggested in Charles Ilnd's reign, and a mill

which to a great extent superseded handwork, was set up in the

Tower of London, and was worked by horse-power. Pieces turned

out by it were not easily counterfeited. They were perfectly circular,

and their edges were inscribed with a legend. But the hammered

coins were not withdrawn, as the financiers ot that day expected the

new coinage would soon displace the old. But the reverse was the

result, for when it was found out that a clipped coin went as far in

the payment of debts as a milled edged one, the latter found their

way into the crucible, or abroad. The wiseacres of the government

of that day marvelled that people should be so perverse as to use

light money in preference to that of full weight, and as each lot of

new coinage appeared it as quickly disappeared. A writer of that

day mentions the case of a merchant, who in a sum of ;^35 received

only one-half crown in milled or new coinage. In 1695, five millions

in nominal value of the coinages of Elizabeth, James I. and Charles

I., were in circulation, with half a million of the new issue, and

two-thirds ©f the whole was clipped. Coiners multiplied, and the

extreme penalty of the law was continually enforced, the punishment

then being death. At this juncture, when trade was all but

paralyzed, Parliament took up the coinage question, and the debate

lasted for several days. The result was as follows : The money of

the kingdom was to be recoined according to the old standard of

weight and finance ; all new pieces were to be milled ; the lo*g in

the clipped pieces was to be borne by the public; that a time should

be fixed after which no clipped money should pass except in pay-

ments to the government, and a later time was fixed after which no

clipped money was to be passed at all. The loss was to be met by

the imposition of a tax upon windows, which continued to be levied

long after the immediate occasion had passed away. Until milled

silver come into circulation a guinea passed for thirty shillings.

When the former became plentiful, it fell to 21, 6, and finally to

2 1 shillings, which it ever after retained.

Pepys, in his diary in 1664, says :
" The old law of prohibiting

bullion to be exported, was a folly and injury, rather than good,

for if the exportations exceeded the importations, then the value
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must be brought home in money, which, when our merchants know
cannot be carried out again, they will forbear to bring home in

money, but let it lie abroad for trade, or keep in foreign banks ; or if

our importations exceed our exportations, then to keep credit the

merchants will and must find ways of carrying out money by stealth,

which is a most easy thing to do, and is everywhere done, and there-

fore the law against it signifies nothing. Besides it is seen where

money is free there is plenty, where it is restrained, as here (Eng-

land), there is great want."

It is a curious fact that paper should be the only article used to

represent commerce, when leather or cloth would seem to be so

much more durable. Yet bank note paper lasts a long time, and

not unfrequently the Bank of England receives a note of extraordin-

ary age. The Bank of Bengal, in India, was once called upon to

pay several thousand pounds of notes so old that none of the

present generation remembered the pattern. A traveller in France,

not many years ago, found a i,ooo franc note pasted on the inside

wall of peasant's hut as a pretty picture, which the man said he had

picked up years before, and so firmly was it pasted on, that the brick

to which the note adhered had to be taken to the bank

where it was at once cashed, and is still retained as a curiosity.

Leather, according to Socrates, was used in Carthage for coinage at

one period, and in 1360, King John of France, having to pay

Edward III , of England, 300,000 golden crowns for his ransom,

was so impoverished as to be compelled to resort to a coinage of

leather for the discharge of his household expenses. Seneca tells us

that under Numa Pompilius, both wood and leather took the place

of coin, being stamped of a certain value, a fact also put in practice

by Frederick II. at the siege of Milan.

The Bank of England never issues a note a second time.

When once it finds its way back to the bank to be exchanged for

coin, it is immediately cancelled. The average life of a Bank of

England note, or the time in which it is in circulation, is not more

than five or six days. The returned notes average about 50,000 a

day, and represent, one day with another, about one million pounds

in value. Sorted and cancelled, these notes are packed away for

five years, at the end of which they are consumed in a furnace, but

so perfect is the system under which they are registered and stored,

that any particular one, provided the number is asked for, can be
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produced in a very few minutes. The Bank and its offices, includ-

ing the printing rooms, for all its notes are printed on its own

premises, cover nearly three acres, and it employs in town and

country nearly 900 officials.

Over ;^i 1,000 worth of silver is wasted every year in the course

of the circulation of the English silver coinage. Mr. Miller, a well-

known authority on money, weighed, in 1859, one hundred sover-

eigns coined in 1820, and found a loss in weight by circulation of

;^i, 6s. yd. In the numberless handlings a shilling has to submit

to in the course of years, the loss arising therefrom becomes at last

sensible to the ordinary balance. Coins suffer also from abrading

each other when jingling in the pocket, and they are damaged each

time they are rung on a counter. Every minute particle of matter

removed in any way lessens the weight and makes coins look old,

and in the lesser pieces which are much used, this proceeds to a

marked extent. Several processes have been traced in England for

abstracting a certain portion of metal from coins without defacing

them ; one of these, which was attributed to Jews, being known as

'' sweating." This was done by shaking together in a leather bag

for some time a number of sovereigns, and then collecting the par-

ticles which the coins had lost. Another process was placing coin

in contact with sulphur or in its fumes, which covered the pieces

heavily with a coating which was subsequently removed by a chemi-

cal process, or by polishing, and which thus abstracted a certam

value without defacing the coins themselves. Plugging with base

metal and gilding or silvering the plug was another trick, and so

largely was the process of boring a hole in silver pieces carried on

that such bored pieces were finally refused ; and in the United

States no defaced coin will be taken in trade at any value what-

ever.

A paper was read in November last (1889) before the Institute of

Bankers, in London, by Mr. R. H. Inglis-Palgrave, F. R. S., on the

note circulation of England and Wales, urging the re establishment

of paper money of the value of one pound. He alluded to the

new issue of postal orders for small sums, which, supplemented by

stamps when making up odd shillings and pence is required, as

shewing the demand for such currency ; and quite a discussion fol-

lowed on this subject, He said :
" New South Wales, Victoria,

South and West Australia, Queensland, Tasmania, and New Zealand
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are flooded with paper currency from one pound upwards. As a

rule, indeed, the colonists prefer paper to gold; still the notes

of one colony can only be cashed in another by the payment of a

considerable discount ; and if ever the dream of Australasian feder-

ation becomes a reality, the unity of currency will be as vital an

element in the federal constitution as the unity of custom houses,

postoffices and colonial defences." In the United States, again,

gorged as are the national coffers and the bankers' strong rooms with

gold and silver, paper is generally preferred to bullion. The latter

is often contumaciously alluded to as " truck," and apologies are

made when it is tendered in payment. It may be that there is

something akin to vanity, or at all events to pardonable compla-

cency, in this partiality to paper money. The American does not

fail to remember that the old war greenbacks have been triumph-

antly redeemed, and that those securities, together with the almost

innumerable local notes— many of them of a more or less " wild

cat " order— have all been superseded by a national bank note,

locally issued, but fully secured by funds deposited in the National

Treasury at Washington. It is only in the Golderi State of Cali-

fornia that the feeling in favor of solid cash, as against paper

promises to pay, has not entirely disappeared, and San Francisco is

almost the only city in the Union where a lawyer does not object to

receive his fees, or a merchant his account in a rouleau of twenty

dollar gold pieces, splendid to look upon but somewhat cumbrous to

carry. An analogous fondness for the doubloon, or " onza de oro,"

is to be found in Cuba, in Mexico, and in some states of South

America. Returning to Europe, we find that in Italy, although the

" corso forzato " has become a thing of the past and paper money
is redeemable for cash at par, business is almost entirely carried on

by means of large or small notes. Germany has got a new coinage

and is getting rid of small notes ; but Austria is yet subject to the

boon or the bane of illimitable shin-plasters. In Spain it is very

difficult to obtain gold for notes, and the whole Peninsula swarms

with spurious silver " duros " and •' pesetas;" while as regards Russia

there is no exaggeration in saying that many millions of the people

have never seen a nationally coined piece of gold or silver. Bank
notes, generally ragged and horribly dirty, are the popular currency,

and have been so ever since the time of the Crimean war ; and of

how many millions of the rouble and half-rouble notes in circulation
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are forged, probably neither the minister of finance nor the national

bank, nor the police, have the remotest idea.

Our French neighbors, like the Belgians, will tolerate a twenty

franc note, but there in the descendent scale they inflexibly draw the

line. Just after the Franco-German war of 1870-1, there was, for a

short time, a terrible scarcity of hard cash. What ready money there

was had been hidden or buried by the frightened possessors thereof.

The Bank of France, in stress of gold and silver, was fain reluctantly

and tentatively to issue five franc notes. After a very little while the

public would have none of them. They feared a yet further descent

in denomination. They dreaded franc, half-franc, twenty-five cen-

times notes. They shuddered at the gory spectre which seemed to

be hovering over them—the phantom of the assignats ; the awful

" shin-plasters " of the Revolution, which were never redeemed, and

the depreciation of which was aggravated by the cynical policy of

Mr. Pitt, who, in order to hasten the bankruptcy of the Republic,

caused assignats by the hundred weight, forged in England, to be

smuggled into France. The Roman Emperor said that money had

no odour. As a matter of fact, in sadly numerous instances it has

had the smell of blood. The French assignat reeks with sanguinary

memories ; and little less ghastly is the history of the English one

pound note.

There is extant a rare pamphlet, published in 18 19, being a

report of a Committee of the Society ot Arts, relative to the mode of

preventing the forgery of bank notes, and the publication of this

curious document is justified by the remark that since 181 5 the con^

victions before the Criminal Courts for bank note forgery had

increased in an alarming ratio, while juries became more and more

reluctant to visit with the extreme penalty of the law, a crime for the

prevention of which no successful precautions had been taken.

Added to this was the notorious fact that at many recent trials it had

been shown that forged notes had passed, undetected, under the

scrutiny of the Bank inspectors. Appended to the report are several

models of one pound notes proposed to be issued, and so artistically

and elaborately engraved, as, in the opinion of the Committee, to

defy the skill of the most expert forger. Among these perhaps the

most singular is a one pound note produced exclusively by means of

typography and wood engraving, which it was claimed could never

be imitated, inasmuch as to execute it there would be required the

;
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co-operation of punch-cutters, matrix-makers, mould-makers, casters,

breakers, rubbers, set'.ers-up, compositors, readers, press-men, en-

gravers, and engine turners, and it was beyond the reach of

probability that such a confederation of skilled malefactors could be

brought together for the consummation of a single fraud. The framers

of the report, however, little dreamt of what was to be done in the

future by photography and photogravure. The sheet-anchor of every

bank note is now in the paper. Should we be quite sure of our

anchorage in an ocean of new one pound notes ?

It is only of late years that the fact has been ascertained that

banking was carried on in very early ages. Mr. Hilton. F. G. S. of

the Institute of Bankers, says that as far back as 2250 B. C, the

Chinese and Hindoos carried on operations equivalent to it ; and

Mr. George Smith of the British Musuem, the great Assyrian author-

ity, discovered tablets amongst the Assyrian marbles whose

translation showed cheques, receipts and other records of a great

firm of the name of Egibi, which flourished 507 B. C. A remarkable

fact in connection with these was that each bore the day of the

month, date and year of the monarch in whose reign the transactions

were made. Among the tablets was also a bank almanac of the

firm, containing the complete calendar of the Babylonian year. A
form of cheque called the attribute or prescriptum was known
amongst the Romans, but it is not recorded whether it was payable

only to bearer or to anyone else. Recent discoveries in Pompeii

have unearthed tablets used by a Roman banker, showing receipts

for payments, and the registration of payments made to the public

exchequer. No details, however, have been discovered, of any

transactions beyond daily use, and no records have yet come to

light, of promises to pay, or acceptances.

Up to the year 1707, Scotch coins were quite distinct from

English, consisting of pistoles, marks, nobles, besides base money
of Atkinson's or Achison's (8d.) bawbees, placks, and boddles.

The Irish coins have always been made in England and sent thence

to Ireland, there being no mint in that country, but their value was

not as high, the shilling being only worth iid, and their pound 18

shillings and four pence halfpenny. In like manner, in the Channel

islands, the shilling is worth thirteen pence, and the pound 21s.

Many of us remember the Halifax currency here, before the decimal

currency was adopted, when i6s. sterling was called a pound.
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The reason why coins are always struck, and not cast in a

mould is from the fact that gold, silver and copper, sustain a con-

traction in their transition from the liquid to the solid state, and

cannot therefore be cast to the figure of a mould, consequently their

impression must be stamped.

The coinage of a country is ever on the change, a new coin

being produced while another is called in. In England the follow-

ing coins have disappeared—the silver groat and half groat, 4d. and

2d, introduced by Edward III., the testoon by Henry VII ; Eliza-

beth's three half-penny and three farthing pieces; the mark, noble,

royal, spur-royal, angel and angelet, and the tin-half pence and farthing

coined by Charles II. Less than a century ago, five guinea and two

guinea gold pieces, and twopenny pieces in copper, were in general

circulation ;
guineas succumbed to the necessities of political ecomo-

my, whilst crowns and fourpenny " bits " have died out within quite

a recent period. The florin is a comparatively new coin, but is not

often seen in this country, whilst the seven-shilling gold piece is

only found in the collections of the numismatist, or forming an orna-

ment to a watch chain, along with the old spade guinea. Even the

large copper penny of our father's time is supplanted by a smaller

coin of bronze, and to give a more familiar illustration at our own

door, it is quite within the memory of us all when our Banks had to

recall all their paper issue under five dollars, and these notes were

supplanted by a government issue of Dominion Notes of one, two and

four dollars value respectively. The " Sous" of Lower Canada and

the Bank token of Upper Canada are becoming scarce, with the

larger coinage and circulation of the cent, and Canadian silver cur-

rency has now driven from trade the various silver coins which for-

merly were current all through our land.

The earliest coinage that can be called American was ordered

by the Virginia Company, and was minted in the Bermudas in 161 2,

when, and for many years after, the standard currency of Virginia

was tobacco. In 1645 the Virginia Assembly provided for the issue

of copper coins of the denominations of 2d,, 3d., 6d. and gd. Seven

years later, in 1652, the general court of Massachusetts passed an

order creating a '• Mint-House " at Boston, and which directed "the

"coinage of lad., 6d. and 3d. pieces, which shall be for form flat,

" and stamped on one side with N. E., and on the other side with

" 12, 6, 3, according to the value of each piece, in Roman numerals."
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This mint also produced the oak-tree and pine-tree shilHngs. Du-

ring the reign of William and Mary, copper coins were struck in

England for Carolina and New England ; and for Maryland Lord

Baltimore caused silver shillings, sixpences and fourpences, to be

coined in London. In 1785, Connecticut and Vermont established

their own mints for copper coinage, and New Jersey followed in

1786. The Act which established the United States Mint was

passed in 1791, and the building was commenced in Philadelphia

the following year. The first purchase of metal for coinage there

consisted of 6 lbs. of old copper, and the first cents struck for circu-

lation bear date 1793. The original mint was moved in 1831 to.

its present quarters on Chestnut street, and till 1835 was the only

mint in the United States. In that year branches) were established

at New Orleans, at Charlotte in North Carolina, at Dahlonega,

Georgia, and in 1854 another branch was opened in San Francisco,

the coinage of each oi which is denoted by an initial letter upon the

face of the coin. Philadelphia, as the parent mint, uses no initial.

In 1794 the regular coinage of dollars began, and the coins of that

year sell now for $100 each. It was an adaptation of the Spanish

milled dollar or "piastre," a coin very popular wherever the Span-

iards went The Spaniards took the German name " thaler," which

was acknowledged under Charles V. as the coin of the world, and

pronounced by the North Germans as " dahler." It was corrupted

eventually into dollar, Charles V. being entitled " Emperor of Ger-

many. King of Spain, and Lord of Spanish America."

The Numismatic Society of Montreal has done much to shed

light on the history of Canadian coins, and a catalogue published

under their auspices by Mr. Sandham, is a standard authority on

the subject. Dr. Leroux has also contributed to this research by

means of an illustrated work, and Mr. R. W. McLachlan has brought

out the most complete compilation in his recent volume. I must

here quote from it a passage of interest in connection with the early

French settlements. Speaking of the French American, and especi-

ally of that of 1755, which bore an impression of the golden fleece,

he says :
" Many were the Jasons in those adventurous days who

set out for New France, expecting to return with the much coveted

auriferous prize. But ik^o. fleecing of the poor habitants indulged in

by some of the governors and intendants were the nearest approach

to the Golden Fleece which they ever obtained. To this cause more
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than to all others may we attribute the failure of French anticipa-

tions in the building up of a glorious empire in Ameri^ca."

It is perfectly astonishing to others than coin collectors, what

enormous prices are sometimes paid for a rare coin, and the

value is occasionally run up at sales when two or three wealthy col-

lectors are vieing with each other for some unique specimen or

piece which they eagerly desire to possess. The greatest sale on

record, by public auction, was the collection of Lord Northwick in

1859 and i860. The former consisted of Greek coins only, and

reaUzed ;^8,568 ; the latter, of Roman and later pieces, realized

_;^3,32o. A Greek coin of Camarina was bought there by the

British Museum for ^52, and a coin of Agrigentum brought ^159.

One Syrian coin, viz :
" Cleopatra," Queen of Syria, was bought by'

the British Museum for ^240. Lord Northwick, who lived to a

great age, had spent his life collecting, and from 1790 to 1800 he

spent these ten years in Italy collecting antiquities, with the assist-

ance of Sir Wm. Hamilton, then ambassador at Naples. Since his

sale there has been nothing to approach it.

Were it not for continually new discoveries in Europe of hidden

treasure, the resources for collecting would soon pass into the hands

of the few. But excavations and building operations frequently

bring to light new finds, and very often in the most unexpected

places. From the beds of rivers, around old foundations, on the

site of Roman camps, and in the East Indies especially, where

hoarding is to this day largely the practice, coins are constantly pro-

cured, and, as in olden times treasure was hidden at the approach

ot an enemy, or when its owner was anxious for its safety, pestilence,

sudden death, or the carrying off into bondage of the owner without

his return, caused the hiding place to remain unknown for centuries,

and a vast amount of ancient wealth doubtless lies buried away for

discovery in future ages.

And now I want to say something about the wealth of the an-

cients, those who lived in what was really the " golden age." We
use the term to-day, " money king," but the wealth of our million-

aires fairly pales before some of the recorded amounts of the old

Greeks and Romans. History tells us that Ptolemy Philadelphus of

Egypt, 283 B. C., amassed a sum equal to $1,000,000,000 of our

money. Cicero, like all literary men, was impecunious, yet he gave

$150,000 for a villa ; Clodius, his bitter enemy, paid $550,000 for
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his town residence on the Palatine, and Massala, who also wished to

live in the same quarter, that being the fashionable part of Rome,

bought Marc Anthony's old residence for $2,000,000. Seneca, the

philosopher, lived on the income of $20,000,000, which SuUius

charged him to have amassed by usury. Tiberius left $1,300,000 to

be divided amongst his heirs. Caesar^ before going into politics,

owned some $14,000^000, and we can understand why the objec-

tion was raised when he was appointed Governor of Spain. Marc

Anthony, we are told, when quite young owned $2,000,000, through

the extravagant life he led with Curio, and later in life, he at one

time settled a debt of $1,500,000, by paying cash in fifteen days.

Subsequently he managed to spend $800,000,000 of the public

money in an incredibly short space of time, as recorded by Plutarch.

A supper of Caligulus cost $400,000 ; his favorite horse was kept in

an ivory stall, and fed from a golden manger, with gilded corn,

Esopus, an actor of note, (not the fabulist), paid $100,000 for one

dish. Heliogabalus used bedsteads of solid silver, his plates were

of pure gold—his mattrasses covered with carpet or cloth of gold,

and were stuffed with down from the under wings of the partridge.

One Roman Emperor had a dish compounded of nightingales'

tongues, and another of peacocks' brains, and the extravagance and

lavishness that resulted in the ultimate downfall of the nation was

satirized by Juvenal equally as well as by any critic of to-day. Varro

speaks of one Ptolemy, a private gentleman, who kept Soco horses,

had generally 500 guests at his table with a gold cup set before

each, and which was changed with each course. Pythius, of Bithy-

nia, feasted the whole army of Xerxes in one day at his own cost

—

1,700,000 strong. The public buildings of Rome, moreover, shewed

the wealth of that day. Scarus built a theatre to hold 30,000 spec-

tators, and adorned with 3,000 brazen statues. In the Circus Maxi-

nus, built by Tarquinius Priscus, 395,000 persons could be accom-

modated, and it was always full when sports were going on. Nine

thousand public balhs were maintained in Rome at one time. The
Temples—the churches of that day—were treasuries of wealth. The
Palace of Nero was overlaid with gold and embellished with gems

and mother-of-pearl. Its ceilings were fretted with ivory coffers

made to turn, that flowers might be showered down on the guests,

and furnished with pipes for sprays of perfume. Time fails to add

to this list, but Thebes, Alexandria, Athens, Ephesus and Carthage,
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possessed buildings far surpassing any of modern times. In those

days extremes met, the poor were poor, and the rich very rich.

How their wealth was accumulated history is silent, but corruption

was rampant amongst the upper classes of that day.

Mr. Griffen, the famous statistician, recently stated, when

speaking of the accumulated wealth ot Great Britain, that if the

several countries were to be separated, England would be entitled

to ^308 a head, Scotland ;^243, Ireland ^93. Making a compari-

son of the three richest nations of the world he said that the wealth

per head of the population is as follows; Great Britain ^270, or

$1,276 ; France ^190, or $912 ; United States ^160, or $768.

Earl Russell, in an address made by him before the University

of Aberdeen, alluding to the corruption which prefaced the fall of

Rome, said such a state of things was not confined to Rome. We,

he said, have not yet got quite so low, but we have arrived at a point

where intellectual greatness ceases to be appreciated, and a low sen-

sualism characterizes our habits. It is for this that money is needed,

and the more that is acquired and spent the more is needed. It is

through the eager desire for the acquisition of riches in the briefest

space of time that our stupendous failures occur, our defalcations,

and our records of destitution and paupeiism so discreditable to

national honor follow in their wake. In the pursuit of wealth com-

mercial morality disappears, and he cited the anecdote of a Quaker

whose ship was so long at sea that he went to effect an insurance

upon it. The Company was equally wary. Pending the negotia-

tion the merchant heard that his ship was lost. He wrote to the

Secretary to this effect : 'If thee hast not made out the policy, thee

needest not, for I have heard from the ship." The Secretary filled

up the policy at once, and handed it to the messenger, thinking

what a stroke of business he had effected. The messeng&r returned

with the reply— " Since thee hast made out the policy, it is all right,

I have heard from the ship as I told thee—but— she is lost."

The late Henry Ward Beecher, in a lecture he delivered in Ot-

tawa some years ago on the ministry of wealth, pointed out the dif-

ferent ideas of wealth as entertained by people in different stations

of life, and delineated the pain of the avaricious millionaire, whose

only thought was how to make his interest increase. A wealthy

man, he said, should encourage and patronize Art and Beauty. The

power to concentrate wealth had an influence on the suffrages of
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electors, on the legislature, the courts of justice. The gigantic rail-

way companies, he prophesied would eventually rule the destinies of

this continent. The monarchy of wealth is an oppressive monarchy,

and is becoming more so. Properly applied it would be the salva-

tion of the nation, if not, it must be its downfall.
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HAMILTON ASSOCIATION,

EEPOET OF THE COUNCIL
Read at the Annual Meeting, held Slh May, iSgo,

for Session iSSg-go.

The session now closed has been on the whole a successful one.

The attendance has been satisfactory, and the papers read have been

of a very superior character, while the interest manifested has been

at least equal to that of former years.

Seven general meetings, and one special meeting have been

held during the session, at which the following papers have been

read, viz. :

1. The opening address of the President, Mr. B. E. Charlton,

who set forth therein, in a very popular and practical manner, the

pleasure and profit of scientific study to the business man and others.

As the marvels revealed by science far exceeded the wildest flights

of fancy portrayed by the novelist, its use as a means of recreation

to all was urged.

2. " The Question of the Variation of Species " was treated by

Mr. J. Alston Moffat, member of the Council of the Ontario

Entomological Society.

3. " Indian Fable Literature," by Mr. H. B. Witton, Sr.

4. " Colors, Kromatics, and the Permanency of Pigments," by

Mr. S. J. Ireland, Principal of the Hamilton Art School.

5. " Historical Botany," by T. J.
VV. Burgess, M. B., F. R. S. C.

6. " Coinage and Money," by Mr. H. B. Small, of Ottawa, an

Honorary member of the Association.

7. *"The River Valleys of the Niagara Escarpment," by Mr. D.

F. H. Wilkins, B. A., of Beamsville.
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The lease of our present premises having expired last May, the

Council of the Association sought to obtain accomodation for the

Natural History specimens, and room for holding our meetings in

the new Public Free Library Building. For that purpose a deputa-

tion appointed by the Association had an interview with the Trustees

of the Library, but failed to come to any arrangement. Since then

the Hamilton Art School having secured the upper story of the

Library building, the Directors of that institution have made us the

offer of a five year's lease of 1200 feet of floor space for the annual

rental of $130.00. This offer has been accepted, and it is hoped

that the first meeting of our next session, commencing in November,

will be held in our new premises.

During the year many contributions have been made to the

Museum and Library. To all the friends who have added to the

value of these branches of the Association work we tender our best

thanks.

The Council having been asked to consider the question of

giving or lending the books of ihe Association to the Free Library,

has concluded to give and lend them, under conditions which are

set forth, and may be found in the abstract of the Minutes of the

Association meetings. This proposition having been confirmed by

the Association, and accepted by the Trustees of the Library, the

books have been handed over for the use of the public, though still

the property of the Association.

The Sections, especially the Biological and Geological Sections,

have been in active operation during the year, and the reports of

these will be presented and published in the Transactions of the

Session.

We cannot close this report without expressing our great esteem

for Drs. Burgess and Reynolds, and also our regret for the loss of

their valuable services to the Association by removal from the

neighborhood. Dr. Burgess, during his connection with us, has

done much to awaken fiesh interest in scientific study, especially in

Botany. The Association is indebted to him for the commencement
that has been made to form a complete collection of the Flora of

Hamilton. Dr. Reynolds was for long the valued Secretary of the

Biological Section, and his services in that capacity will be much
missed. We desire to express our best wishes for their success and

happiness in their new sphere of labor.
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Your Council hope that the entering upon the possession of our

new and better premises will be the means of increasing our mem-

bership, and infusing new life into all the departments of our work.

All of which is respectfully submitted.

B E. CHARLTON, A. ALEXANDER,
President. Secretary.
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ANNUAL REPORT
OF THE

BIOLOGICAL SECTION
SESSION 1889-90.

During the past season some fifteen meetings have been held in

this Museum, and two—in June and July—by the kindness of Mr,

Alexander, at his residence, where his beautiful garden proved an

attractive resort on a warm summer evening, and some time was

agreeably occupied in inspecting the results of his experiment in

botany.

Few regular papers have been read, the meetings generally being

of an informal but none the less enjoyable character, and many in-

teresting subjects were brought up, leading to general discussions,

whereby a good deal of valuable information regarding natural

history items was elucidated. Some of the earlier meetings were

given up to the exhibition of specimens.

At the meeting on Nov. i, Mr. J. Alston Moffat reported for

the Entomological division, having added twelve new species of

moths to his collection, by no means a poor showing considering the

poverty of insect life during the summer, owing no doubt to the

peculiar weather experienced, an early spring followed by continued

rains and killing frosts as late as the beginning of June.

At the meeting on March 7th, in the absence of Dr. Burgess, Mr.

Alexander presented the report of the Botanical division, showing

an addition of two hundred and nineteen species to the Herbarium,

donated by Dr. Burgess and Messrs. Alexander, Walker and Morris,

of this number two hundred and four were species new to the

collection, and no less than thirty-three new to the Hamilton Flora

as recorded by Logie and Buchan. A number of interesting plants



74 JOURNAL AND PROCEEDINGS

collected on an island in the Georgian Bay were shown by Mr.

Alexander at one of the meetings.

The Conch ological report presented on April i8, by Mr.

Hanham, showed a total of ninety species of land and fresh water

shells taken in this district up to the close of 1889, an increase of

fifty per cent, on the list presented for 1888. There still remains

much to be done in this line, not so much in the addition of many

new species, but in the thorough working of the district—much of

which is yet untouched—to learn the distribution, habits, and locality

of the different species A careful exploration of Hamilton Bay and

Dundas Marsh would without doubt double the number of the

Unionidse observed here, at present numbering only thirteen named

species.

The following are some of the papers read :

Oct. 19. "Notes on Bumble Bees," J. Alston Moffat.

Nov. I. " Botanical Notes, ( Man's agency in plant distribution)"

Mr. Alexander.

Dec. 20. "Arctic forms of life," J. Alston Moffat.

Jan. 17. " Notes on formation of Coral Islands," B. E. Charlton.

March 17. "Notes on birds wintering in district," Thos.

Mcllwraith. (Illustrated by many beautiful specimens from his

collection.)

April 18. "The elasticity of the constitution of plants," Mr.

Alexander.

Besides these the section stands deeply indebted to Mr. Wm.
Yates, of Hatchly, Ont., for many interesting notes on botany,

ornithology, entomology, etc., contributed from time to time, and es-

pecially for, his valuable " Notes on Snakes " being the papers read

on February 7 th and 21st.

Special mention must be made of a visit to this city of Mr. Wm.
Mcllwraith, of Rockhampton, Queensland, Australia. On Oct. 19th

he favored this section with an address on the Flora and Fauna of

Australia, dealing in a most eloquent and instructive manner with

the differences in the aspect of Australia as compared with this

country.

No organized field days were held this summer, an intended

trip to Lake Medad on 24th of May falling through owing to the in-

ability to secure suitable conveyances on that day. A week later

however, Dr. Burgess and Mr. Hanham tramped it, and were well
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repaid for their long walk, not only by the beautiful scenery on route

and at the lake side, but by the number of rare plants and other

objects of natural history secured. The Albion Mills, Ancaster,

Dundas Marsh, Waterdown Ravine and other points were visited at

intervals during the season.

In conclusion reference must be made to the great loss sustained

not only by this section but by the Hamilton Association, by the

departure of Drs. Reynolds and Burgess from this city. Dr.

Reynolds was for the greater part of the session the secretary of this

section, and well and ably did he fulfill all the duties pertaining

thereto. Dr. Burgess as a botanist has few equals in this Dominion

of Canada, and during his stay here was instrumental in infusing new

life into all the branches ot natural history. By these removals from

the ranks of bur > by no means numerous workers, this section

especially suffers, and the members of the Hamilton Association and

all lovers of nature and nature's wonder-land are earnestly invited to

come forward and assist in carrying on the good work that is being

done by this section.

A. E. WALKER, A. W. HANHAM,
Chaifinan. Secretary.
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ORNITHOLOGICAL DEPARTMENT

OF THE

BIOLOGICAL SECTION
BIRDS WINTERING NEAR HAMILTON.

BY MR. THOMAS m'iLWRAITH.

The migratory habits of birds is a subject which at all times

presents many attractions to those who are fond of out door studies,

and in our northern latitude it is especially interesting. In tropical

countries the birds do not often change their habitat and are said to

attract less notice on account of their perpetual presence. With us

the extremes of temperature are so great that with few exceptions all

our birds are migratory. Those which are with us during the

summer and raise their young in this locality are known as summer

residents, but a great number of species spend the season of repro-

duction still further north, paying us only a passing visit in spring

and fall^ We are accustomed to hear all these called American birds,

but it would be more strictly correct to style them Canadian, for

Canada is the land of their birth, and they visit the United States

only to avoid the severity of winter. Having no particular tie to any

locality at that season, many go as far south as the West India

Islands, and to a few, South America forms the turning point.

There is still another class more boreal in their habits, which spend

most of their lives to the north of us, and only occasionally, in

winter, come as far south as the latitude of Hamilton, and it is to this

class I should hke to direct your attention on the present occasion.

These are termed winter visitors ; they are not here every winter,

and are sometimes seen only for a few days in a season, but the very

uncertainty of their appearance and disappearance makes them

objects of greater interest.
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In October, when the sharp frosts have cut off the supply of

insect food, and the swallows and other insect feeders have gone

south, among the first arrivals from the north is the great Northern

Shrike, Lanius execubitor, who, as his name implies, is a veritable

butcher among the birds. Not satisfied with killing enough to

supply present wants, he tears his victim to pieces and impales the

parts, usually on the spikes of a thorn bush, but here we have

an instance of the way in which birds will avail themselves of any

accidental convenience which may come in their way, for in the

prairies, where game is abundant, and thorn bushes absent, the

victims are found ranged in rows on the barbs of the iron wire

fences.

These Shrikes were common in October and November,

but were not observed during December, January, nor February,

having apparently gone further south, to return again in March

and April.

Shore Larks, of the variety praticola, were seen in small

flocks during the winter, but the numbers were greatly increased by

arrivals from the south early in February ; these latter may be

regarded as the first spring migrants.

Cotv Birds are considered migratory, though occasionally a

few males are observed to winter about some of our farm houses,

roosting in the sheds above the cattle. During the present season

large flocks have been seen at different places in December,

January and February. Of Meadow Larks the same may be said,

for it is only now and then that we find an individual here in winter.

During the present mild season I have noticed groups of four or five

at several different points, in the months already named.

'Song Sparrows were frequently seen among the rushes along

the bay shore, which is not their usual habitat.

S^^ow Birds were seen at the beach in October, but this species

seems to be always associated with snow, and that being scarce

during the winter the birds were the same.

Lied Foils put in an appearance quite early, and were com-
mon in weedy places during the season. There are five varieties

described in this group, all of which no doubt visit us, though they

receive so little attention that they may pass unnoticed. Last winter

I was fortunate in securing a pair of a variety I had not before en-

countered. They were the " acanthis linaria rostrata," or Greater
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Red Poll, stout hardy looking birds,, measuring six inches in length,

the common kind being only four and a half inches. They were

observed feeding in company with the common species.

Early in October the first Snotvy Owls were seen, and by the

end of November their migration was over. I heard of seven having

been obtained here, but at Toronto about forty were killed. These

birds like to be near water, and large numbers come down the Ottawa

valley, and thence westward along the north shore of Lake Ontario.

The island at Toronto is a place just to their liking, dead fish and

"cowheens" being abundant, but at that season of the year the

marsh there is bristling with fowling pieces in the hands of those

who are well practised in their use, and the owl skins being always

in demand, scarcely an individnal is allowed to escape. Therefore,

it is only those which have run the gauntlet at Toronto which we see

here at all. It was remarked this season that a large number of

those obtained were females.

At Toronto a Razor-bill, several Great Grey Owls, and one or

two Hawk Owls were obtained. Near Hamilton, in the woods, the

-usual groups of Downy and Hairy Woodpeckers, Chicadees, Brown
Creepers, Kinglets and Nuthatches have been observed, and Blue Jays

have been often seen. Crows have been more numerous and active

than usual, and flocks of Goldfiinches in winter dress have been seen

in their usual haunts, but the most interesting visitors we have had

for many years have been the Evening Grossbeaks. These birds are

natives of British Columbia, and so little has been known of their

history that it was not till 1887 that any account of their nest and

eggs was published. In June of that year Mr. Walter E. Bryant

read before the California Academy ©f Sciences an account of a

nest of this species, which was found in Yolo county, California.

The nest was placed in a small oak about ten feet from the ground,

and was built of twigs rather loosely put together and lined with

fibrous bark and horse hair. It contained four eggs of a clear green-

ish color, blotched with pale brown. The name. Grosbeak, is a

corruption of the French gros-bec, meaning thick bill. There are

several members of the same family peculiar to the United States,

and to distinguish this from the others it was named the Evening

Grosbeak, from a belief formerly entertained that it sung most fre-

quently at that time of the day. The migratory course of the birds

has heretofore been down the Pacific coast as far south as Arizona,
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but within the past year or two they have come east to the Missis-

sippi, many having spent last winter near Minneapohs, and St. Paul

in Minnesota. During December, 1889, about the time the birds

would be moving southward, we were visited by severe gales from

the west and northwest. Either the birds were caught in these and

carried eastward against their wishes, or finding a warm moist belt

extending far east into a new country where food was plenty, they

came on, led by some daring leader ambitious of exploring new ter-

ritory, and visited us in numbers far in excess of anything previously

known in the history of the species.

My first knowledge of their presence among us was from a

friend who, on the 19th of December, brought me a pair which he

had shot on the north shore of the bay near the powder house. I

took an early opportunity to visit the locality, and found a flock

of 20 or 30, males and females here being in about equal unmbers,

feeding on the berries of the red cedar. They were by no means shy,

but when disturbed went off east with a peculiar rattling call note.

A few days afterwards I found a flock again at the same place, and was

at a loss to know whether the same birds had returned, but this lot

also went off east, and subsequently I learned that they had reached

Toronto. It was now evident that those we daily noticed here were

flocks passing from west to east, and this movement was kept up
steadily till the ist of February, when the eastern migration ceased.

I learned from newspaper notices and correspondents that they had
been seen at every town and village along the north shore of the

lake, and a few got as far as Quebec. The bulk of the migration

passed over into New York State, and were very generally distri-

buted, delighting the eyes of many a lover of birds by their sprightly

presence during the dull days of winter, when bird life is' at its low-

est ebb. Finding things to their liking in the east they were in no
hurry to return, though small flocks were observed moving west-

ward durmg March and April. As late as the beginning of May some
were seen among the evergreens near this city, which led to the hope
that they might remain and make their home with us permanently.

We should be greatly pleased if such were the case, because, besides

being pleasing objects to look upon they are fine songsters, and being

very powerful birds, they might serve to keep in check the increase

of the English sparrow, which seems at present determined to drive

every other bird of similar size from the country.
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There is another member of this family named the Pine Gros-

beak, which has long been known as an occasional winter visitant.

The young males and females of this species resemble each other

in their plain attire of smokey grey, but the adult male, blushed all

over with purplish crimson, is a most pleasing object when seen

against a background of the sombre Norway spruce which they fre-

quent. They were very common along the north shore of the lake

from Kingston to Toronto. At Hamilton very few were seen, and

those few did not remain. The reason of this was the absence of

the mountain ash berries, which is their favorite fare. The moun-

tain ash trees are numerous around Hamilton, and last fall the crop

of berries was large ; but near the city there is now a great deal of

shrubbery, among which the robins nestle and raise their young.

As soon as the berries are ripe the robins use them daily. If the

frost sets in early these birds retire to the south, leaving many berries

on the bushes, but if the fall is open they remain till the last berry

is used up ; therefore, when the Pine Grosbeaks 2ixnwtd, there was

nothing for them to eat, and they went elsewhere in search of food.

The last of this species was seen on the 21st of February, which

is about their usual time for returning to the north.

Another northern visitor which seldom comes our way is the

Bohemian Waxivitig. I found three of this species in company with

the Grosbeaks^ and secured two, the third going quickly out of sight.

I rested my gun against a small dead tree and went about picking

off some twigs of the red cedar with their beautiful glaucous colored

berries for parlor decoration, when, on turning round, there was the

missing waxwing perched on top of the bush against which I Ifad

rested my gun, and there he sat and preened his plumage in perfect

security. Twice I tried to reach my gun, but he raised his crest and

turned his full dark eye on me so reproachfully that I had to satisfy

myself with admiring his many graceful attitudes till it pleased him

to go off, which he shortly did in safety, and was seen no more.

During February there was quite a gathering of Eagles around

the shores of the bay, which at that time was only partly frozen over.

They were the bald-headed species, one or two having the white

head and tail shewing maturity. As many as twelve were said to

have been in view at one time, and I knew of four having been shot

and obtained. They used to frequent the dead trees along the

banks of the Niagara River, and were a marked feature in the wild
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scenery of the place, but their skins being in demand and the birds

being readily picked off by the rifle, they are now but seldom seen

in their former haunt. Gulls have also been numerous on the bay,

so long as it was open, their favorite resting place being the edge

of the ice where it meets the water. They are mostly Herring Gulls

with a few Kittywakes, but the great Black-backed and Ivory Gulls

are also there occasionally. Towards the evening, of a quiet dull day,

about the middle of March, the residents on the Beach were aroused

by the loud trumpeting of a flock of twenty swans, which came

up the lake and found rest in the sheltered waters of the bay.

That night the condition of every available gun was examined, and

a lively attack was expected in the morning, but the swans would not

admit of a near approach, and all got off in safety save one, which

fell before the rifle of Mr. Fillman. Nearly every season one or two

are seen about the same period of the year, but so large a number

as twenty had not before been observed.

The past winter has been unlike any other on record for the

number and variety of northern birds which have been with us, and

also for the number of our summer residents which have remained

with us over the winter instead of going south as usual. This

can only be accounted for by the fact that in the far north the

weather was unusually severe, and the snow of more than average

depth, whereas in southern Ontario the season has been the mildest

on record.

The feregoing is by no means a full list of the birds which

have spent the winter with us, but it may serve to show to what

extent the movements of the feathered tribes are affected by the

weather, and also how much there is even during the miserable

weather of a sloppy winter to interest those whose eyes are open to

observe the provision made for these wandering children of nature.
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NOTES ON NATURAL HISTORY.

BY MR. WILLIAM YATES.

[These notes were furnished by Mr. Yates, of Hatchley, County

of Oxford, Ont., and were read before the meetings of the Biological

Section during the winters of 1888, 18-89 and 1890. They only

partly represent his many contributions, for many brief notes, par-

ticularly with reference to the various birds he had seen at different

dates, have been omitted. The requirements of the transactions as

regards space have also necessitated many omissions, and also a

certain amount of condensation, while, in order to maintain the

original line of thought, the original manuscript has. been also

rearranged. However, as far as possible, the original language has

been preserved, thus giving an idea of the notes as preseiited from

time to time. It will be seen that they comprehend nearly every

branch of the work properly belonging to the Biological Section,

while there are also some notes bearing more on Geology or Physical

Geography. Attention must also be drawn to what can hardly

escape notice, viz., Mr. Yates' great powers of observation, which,

assisted by a splendid memory, and united to a wonderful apprecia-

tion of the beauties of nature and the lessons to be learnt from the

study of its laws, make his contributions most entertaining and

instructive.]

After the first autumnal frosts, patches of the Maiden-hair Fern

turn white, and remain so for some days, and occasionally longer, it

the season prove fine and dry, but soon after assuming this appear-

ance wither away. At this time they present a most beautiful aspect

in the dim shades where they are usually found. The Monotropa

or Indian Pipe lives and grows in this normal condition of paleness,

and at first sight might readily be mistaken for one of the Fungi.

Not far from Hatchley we find many specimens of the Northern

Calla, with their noticeable white spathes just above the surface of

the shallow water in the boggy neighborhoods where this and
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similar aquatic plants delight to grow. Two or three summers ago,

many specimens ot this Calla growing hereabout produced three

perfect spathes and spadices on the top of each scape or stem, and

numbers also had two spathes, a state not mentioned in any botani-

cal work that I have met with, and I have never known it to occur

except in that one season. I think it was in June, 1885.

Another curious instance of instability in the color of blossom

IS found in the variations of tint in the Phlox divaricata, which in

some of our woods may occasionally be met, with bearing flowers of

different shades, from deep bluish purple to a nearly pure white.

The occurrence of variegated foliage may also be referred to in

the Rattlesnake Plantain, as the Goodyeara pubescens is sometimes

called. Few can help admiring the pretty white reticulations that

adorn the foliage of this common orchid of our beechen groves.

We have sometimes fancied that, in the case of the Canadian

wild garlic, the partial bleaching of the leaves was caused by a sud-

den fall of atmospheric temperature just short of freezing. But in

the cases of semi-albinism in some leaves—for instance, those of the

turnip—the white portions are too artistically mixed and blended to

permit that assumption to be a tenable one. There, at least, there

is palpable evidence of design ; nevertheless, utility seems to have

been sacrificed on the altar of adornment, as, generally, plant speci-

mens so particularized are infertile, and our attempts to propagate

from the seed found in the white blossoms of the Trifolium pratense,

and also from the corn with mottled white and green leaves, invari-

ably proved abortive.

At this season, the berries of the Ilex verticillatus have nearly

assumed their brilliant scarlet hue, and they add to the attractive-

ness of a walk on the now dry, peaty surface of the swamps on a fine

autumnal day. These holly berries have but a very ephemeral ex-

istence, as the hard frosts of early winter cause them to fall from the

sprays, and when the December snows have arrived, the branches of

this interesting shrub have become bare and desolate. ,But the haws

of the swamp Rose (R. Carolina), which is quite abundant in many
localities of Burford, are far more persistent, and furnish nourishing

food to many of the birds that stay here all the winter season. The
Blue Jays may be seen feasting on these berries frequently in the

severe weather of February, and the Cedar Birds, and more rarely

the Pine Grosbeaks, may be seen eating them with evident relish.
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Another pretty shrub that, at blossoming time, reminded one

very much of the European Hawthorn, was once quite abundant in

spots not far from here. I allude to the plum-leaved Spiraea, which

is now becoming scarce, and seems likely soon to become extinct in

these parts.

Also, as the forests are cleared, that interesting shrub, the

American Euonyraus (var. obovatus), with its brilliant red berries, is

much less frequently met with than was the case in former years.

We remember, on our first making enquiries as to the name and

nature of this noticeable shrub, being assured by some of our pioneer

neighbors that it was a connection of the Nightshade order of vege-

tables, and that its berries were a virulent poison. But this infor-

mation proved somewhat inaccurate, as many times the Ruffled

Grouse and also the Red Squirrel have been seen by our acquaint-

ances carrying off or regaling themselves in the late autumn on the

fruit of the Wahoo.

It is a well known tradition among keepers of singing canaries

that, to preserve the purity of their color, they need to be furnished

with food material of their own tint ; accordingly a supply of saffron

is placed at the bird's disposal. A trait or habit that we once

noticed in a scarlet Tanager would seem to prove the correctness

and propriety of this ruse of the bird fanciers. An elder bush whose

fruit ripens frequently in the month of June, and is of a fiery red

color, was frequented by a Tanager many times in a day as long as

the supply of elderberries lasted, although the bird had to traverse

the distance of nearly a quarter of a mile to come to its chosen food

from its usual habitat in the tall maple woods.

When these parts were first settled (perhaps forty years ago)

grassy intervals, styled beaver meadows, were of frequent occurrence

and although the herbage was rank, coarse and sedgelike, these areas

were valuable, and were mown and the crop taken care of, and used

as winter fodder for the cattle of the pioneer settlers, but the

experience was general that as soon as the surrounding forest was

cleared away, a sturdy growth of willows and cornel shrubs, and es-

pecially the red osier and white berried cornel invaded these

morassy levels, and nothing short of the axe, and the grubbing hoe,

supplemented by the labour of the ditcher, and ultimately by that of
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the ploughman^ made the conquest over these inveterate natural

forces complete.

While walking along the highway through the Township of

North Nor,vich, one day during the past autumn, some peculiarities

in the growth of the Solidagos that bordered the roadway, set me
thinking about the influence of soil, situation, and drainage on

vegetable development. Those specimens of, I think, S. Canadensis

that grew in the strong and fertile clay-loam of the district just

referred to, had a burly robust appearance, much less tall and devoid

of the gaunt scrawny air that seems to characterize their congeners

in the more sandy soil and less windy situations, such as when in the

shelter of the high rail fences of Burford Townsnip. The floral

racemesj one fancied, gave indications of the circumstances or stimuli

to which they had been subjected. The denseness and compactness

of the flowers on the gracefully moving peduncles had a clotted and

congested appearance; and although none of the specimens that grew

near the beaten track of vehicles, had an altitude ofmore than three

feet, their stems were clothed with about the same number of leaves

that their taller, five to six feet high, nook situated congeners were

equipped with.

Then also, it is an allowable surmise^ that the influence of

surroundings accounts for the fact that the much and slenderly

branched form, known as Solidago ulmifolia (Wood) is the pre-

ponderant species in the wet and weedy peat boggy soils that occur

so frequently along newly made roads in this part of our Province.

This species has also fewer root fibres, and is marked by longer and

slenderer branches, which probe their way to a share of sunlight,

through the interstices of the leaves and branches of the swamp
plants and bushes, with which this farm has to sustain fierce

competition.

The present autumn has been marked by our non-observance of

those clamorously, noisy and agitated assemblages of crows that

annually occur in semi-wooded districts towards the end of October

and that mostly precede ihe departure of the bulk of the corvine

community to more genial climes. Nevertheless several curious traits,

illustrative of crow manners, may be perhaps not unfitly alluded to in

this note.
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One morning towards the last of July (1888), my son called my
attention to a straggling stream of crows that seemed to be directing

their flight with much cawing towards a point in the adjacent woods,

less than half a mile distant^ and judging by the continuous corvine

outcries that reached our ears, from the objective point of assembly,

the inference seemed a justifiable one that there was " some

onpleasantness " occurring at the point indicated. So, gun in hand,

he promptly sallied forth to investigate. Upon coming up to a large

beech tree, he soon saw two crows' nests, a number of yards apart,

amid the dense upper branches, and on an adjoining big maple tree

three or four crows were cawing very excitedly, and their perturbation

was evidently shared in by the continuous new arrivals. Upon

scanning the large, high and forking branches of the maple, my son

saw a large racoon trying to keep shady and flatly clinging to the

side of the big limb with a demeanour that indicated a consciousness

of having attained an unenviable notoriety. Two shots brought Mr.

Procyon to the ground, to the infinite relief of the sombre-hued birds.

One of our most common impressions when roaming- through

the primeval torests of this country, has been a feeling of surprise

that there should be so few relics, such a meagre amount of debris

and refuse material left as evidence of the unremembered centuries

that the sylvan garniture is supposed to have been a predominating

feature in these regions. Some of the colossal oak trees that are still

occasionably met with, give conclusive evidence that no appreciable

climatic or topographical changes have occurred during the last five

hundred years. Newspaper correspondents have occasionally dis-

puted the ac.curacy of the testimony as to the age of trees, afforded

by the annual rings of growth; but we have a confident conviction,

formed after careful experiment and long observation, that such in-

dications in the trunks of exogenous trees are perfectly reliable

guides to the conclusions above referred to.

That hackneyed term, " the struggle for existence," conveys too

an idea that is incessantly kept before the mind during a woodland

stroll, and quite recently, in the course of our occasional experience

as woodchoppers, we met with a most striking instance of the

formative power of this principle in determining the height and

contour of the leafy domiC or pyramid of most of our forest trees
;



THE HAMILTON ASSOCIATION. 87

to wit, an immense white oak (Quercus discolor of Gray or Q.

bicolor of W.), with huge expanded branches overshadowing a num-

ber of neighboring trees. But, in particular, the outline of the

dome-like expanse of oak branches bad produced such an effect on

the growth and development of a vigorous elm tree that was a com-

petitor for nourishment and sunlight at a distance of ten or twelve

yards from the oak, that the two organisms wore an appearance and

an air of individual, or shall I say personal, hostility towards each

other. The oak's attitude and whole physiognomy were very aggres-

sive, like a bully bruiser of the prize ring, with fist extended and

ready to plant a knock-down on the crown of his somewhat inferior

sized Opponent, the elm.

Yet the said elm seemed to be keeping close up to its formid-

able enemy, and watchfully, yet somewhat timidly, on the defence,

with one huge branch thrown upward as an outwork or guard, and

flanking skirmisher branches and reserves keeping up touch, but all

with a slight leaning backward and expression of fear and indecision,

as if it might come to a skip, yet not give in without a tussle.

The fury of the winds and air storms causes many trees to

assume traits that one seems almost justified in styling personal.

Maples planted in the clearing for purposes of shade in a majority

of cases have a graceful inclination in their upper branches

towards the north-east, caused by our most turbulent winds, in ex-

posed situations, blowing from the south-west in April and October,

when the earth about the roots is apt to be soft and yielding. And
it is also well known to such as are observant of natural phenomena,

that the direction and force of winds exercise a most potent influ-

ence on the base of the trunk of trees, as on all other vegetation,

often forming buttresses and obviously bracing thickenings, and

even supporting pillars, on the side opposite to that on which a

destructive influence threatens the existence of vegetable structures.

In illustration of this view we might mention an incident that

years ago came under our notice. We were chopping a fallow, and'

had a man hired to help us who was an experienced axe man, but

who was somewhat illiterate and had not much of-idealism about

him. Yet on attacking the large beeches or maples with the axe,

the roots sometimes hindered us from obtaining level and reliable

foothold wherefrom to swing our axes with the most telling effect,

and our companion would remark, " What -savage holt these trees
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take of mother earth," like the talons of a hawk with a deadly grip

fixed in its prey, And a poet has said in reference to trees :

" Their gnarled roots type earnest Will,

That holds its purpose fast

;

Their ponderous arms may bend, but still

Regain their place at last."

A remarkable instance of the exhibition of the power ot adapta-

tion possessed by trees and herbs in common may be here related.

On a piece of moist woodland on my farm a number of swamp elm

trees are growing, and these trees, by the clearing up of an adjoining

piece of land, became subjected and exposed to a new strain and a

new danger, viz., violent south westerly breezes. Trees of this

species are rapid growers and deposit woody tissue very energetically
;

also they have a habit, where the soil is stiff and clayey, of forming

roots on or partly above the surface of the ground ; and the peculiar

efforts put forth by the specmiens here alluded to would have con-

vinced the most sceptical mind, as the Comtists say, " That there is

an unknowable (not beneficent) Reahty behind Phenomena." I

myself was stricken with astonishment on observing, two years after,

the changed conditions, the enormous development of buttress roots

and propping supports that had so opportunely come to the rescue.

The effect, to one who so well remembered the original forms of

those trees, seemed little less than magical, and I may truly say that

the process is going on still, for only a few of the trees have been

cut down.

The maize plant (corn) also conspicuously shows wonderful

resource in conservation of its living energies. All farmers know

that as soon as the corn has grown sufficiently high to be swayed

and bent over by the summer wind, hautterranean or above-ground

roots emerge, two or three inches above the surface of the soil, from

the stalk of the plant, and descend into the earth. They act and

serve the purpose of hawsers and guy ropes, and give a firm basis to

ali the stalwart species of the Graminese or Zeas. Under some

conditions, such as in instances of rank tall growth, and on exposed

hills, some of the cereals, as wheat and oats, exhibit the same self-

preserving device. This we assert from personal observation too
;

in fact, " Ex uno disce omnes" if it exists in one, it is inherent to all.

Workers in a maple sugar bush are often puzzled to account

for this circumstance, viz., that when a maple tree leans towards the
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north-east, if you tap the same on the south-west side, comparatively

little sap will be obtained. Or if the tree leans towards any other

point of the compass the same rule is to be observed, the fluid cur-

rents are most copious where the deposition of woody fibre is most

needed for the preservation of the structure. Some aver that mere

gravitation sufficiently accounts for the fact, but the true cause

seems somewhat obscure, as well as those causes that concur to

influence the activity of the sap currents in certain meteorological

conditions.

The peculiar sleety storms that sometimes occur in midwinter

in these latitudes, and that clothe everything out of doors in a thick

coating of ice, frequently prune and mutilate the forest trees with

great severity, and large trees occasionally become bent, and their

large branches wrenched out of symmetry on such emergencies, and

the form of their boles so modified that their outlines in anteglacial

times are only "things of memory,"

Woodsmen find but httle difficulty in identifying, even at a dis-

tance, the various species of deciduous trees, even in winter, by the

curves or angles of the smaller branches or sprays. Those of the

oak have a sturdy, continually repeated curve, and thickened, pro-

nounced bark. Some aver that the angles that are made by the

junction of the maple sprays are the same angles that are indicated

by the midveins and veinlets of the leaves ; oak spray curvatures

answering to the sinuosities on their leaf margins. Maples, how-

ever, when planted in open places, generally assume an oval form in

the outline of their branches, and exhibit many exuberant and

seemingly independent centres of growth, similar to those well

rounded, ebullient forms of dense vapor seen in cumuli clouds on a

fine summer day. And in very truth, wherever the maple forest

abuts the clearings in a straight hne, the bold, heavy, richly rounded

curves of the foliage tops seem to find their counterpart only in

summer cloudland, or else in memorable paintings one has some-

where seen, representing mountain heights, such as the Tyrol, with

an infinity of sky for a background. Only a photograph could con.

vey an adequate idea of the so-called mental attitude; " JVul/a

planta sine anwia" said Aristotle, of the two trees mentioned above.

Everyone gave a smiling assent to the idea of two combatants, when
drawn to notice the symbol in woody fibre. My two sons chopped

down the big oak. It was five feet and more in diameter at the
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Stump, and we counted 380 distinct annual rings. There was a

decayed hollow at the heart one foot in diameter. We found a

living swarm of bees in the hollow crotch, and there were racoon

debris and pheasant roostings in part of the hollow. Reterence

also might be made here, when speaking of the attitude of these

trees, to a couplet in Pope's Windsor Forest, where the text reads in

some versions :

" Tall trees arise that shun each others shades."

But in a recent American reprint, the twenty-first line of the poem

is thus given :

" Thin trees arise that sun each others shades."

In taking note of changes that, since the year 1850, have taken

place in the channels and banks of some of the streams that diver-

sify this district, a clue is afforded towards tracing the cause of the

peculiarities of contour and erosion-marks, that seem to have been

brought into existence long before the advent of the white man.

In the outhne of the western bank of the Grand River, less

than a mile above the City of Brantford, extensive erosion by the

impact of floating masses of ice during the floods at the breakmg up

of winter has been accomplished since the date above mentioned.

The slightly undulating surface of the south-west part of Bur-

ford Township is drained by Big Creek, that enters Lake Erie in

Long Point Bay ; and near the Village of New Durham, a survey of

the course of this stream forces the inference that the volume of

water once flowing lakeward between its banks must at some former

time have been much greater than what we witness at the present

day. For a stream, now only a few feet wide, meanders through

extensive flats that are inclosed by banks that in some spots attain

a height of 50 to 60 feet. These banks doubtless formed the shore

of the ancient stream, and a line drawn diagonally across the bends

of the creek strikes points where the argillaceous banks rise abruptly

and nearly perpendicularly from the surface of the waterflow, and

thus attests, in a convincing manner, that the impact of floating ice,

which, through its acquired momentum, disregards curves in the

streams, but strikes forcibly the steep shore, was iinpelled diagonally

down stream to the opposite side, where its delving and disinteg-

ratmg action was repeated. In those parts of the stream that are
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situate between the points struck by the floating ice at the bends,

the shores, though equally high, slope gently to the water's edge.

Many of the swales and morasses, whose surplus waters find an

outlet to Big Creek, give indubitable evidence of having once been

ponds or shallow lagoons, that in course of centuries have been

gradually filled with indrifting and decomposing vegetable matter

;

also that their waters attained once a higher level than has been the

case since the bush was first settled by white people. In connec-

tion with this idea one may as well mention here an illustrative

incident. During the past dry summer (1888), a bush fire raged for

a number of weeks in a partly cleared, extensive tamarack swamp.

The three or four feet of black, superimposed peat was consumed by

the heat and the resultant ashes were blown away by the wind.

The unconsumable, sandy bottoms of the bog presented an interest-

ing appearance and reminded one of the uneven, eddy-worn surface

of a foreshore or muddy margin of the ocean, at some spot where the

tide had lately receded.

On one occasion, whilst lately watching some ditchers at work

in the above swamp, it was noticed that a large portion of the rotten

vegetation, cut through by the spades of the workmen, consisted of

the still easily recognizable roots of Menyanthes trifoliata, although

in late years the watery element had not been in sufficient predom-

inance for that plant to flourish or exist in much profusion.

The peculiar lofty knobs, mounds or isolated knolls that dot

the slopes of the Grand River valley a mile above Brantford, and

also occurring along the Mount Pleasant valley, are remarkable

geologic phenomena, and have worked much curious speculation as

to the agencies which aided in their formation and moulding.

The extensive levels known as Burford Plains, a rich, loamy

area, 5 or 6 miles in diameter, resting on 50 to 60 feet of nearly

horizontal beds of rounded gravel, said gravel strata reposing on the

glacial or indurated boulder clay, have very distinct topographical

features compared with what is known as the Burford timbered lands.

The limits are defined by hilly land and ridges of mostly heavier

soil, and the glacial clay is generally struck in digging wells on the

timbered portions of Burford at a depth varying from 12 to 20 feet.

The flora, too, changes abruptly, and in an unmistakable degree as

the dividing line of the adaptations is crossed.

The hydrographic changes induced by clearing and cultivating
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the land, in the regions about the sources of the Grand River, have

been commented upon by the most indifferent observers that reside

in this district, and have proved a source of much embarrassment to

mill owners, bridge builders, etc.

The evidence seems pretty strong that Burford Plains were

once covered by fresh water, the drainage of which seems to have

been accomplished through sluiceways, marked now not far from

where White Man's Creek joins the Grand River about five miles

above Brantford city. And if, as some geologists assert, Lake Erie

was formed by a rather sudden subsidence, the most of these lacus-

trine changes, including the formation of the isolated mounds,

could be perhaps easily accounted for.

Since the acceptance of the theory of a glacial epoch by geol-

ogists, surmises have been put forth that a majority of our swampy

depressions are the result of stranded ice masses melting slowly

when surrounded by eddying volumes of iresh water. And if the

formation of moraines gives any corroboration to such conjectures,

it may be adduced in evidence that ridges and isolated heaps of

rounded gravel are very frequently met with on the margin of our

black ash and other swamps. One particular gravel mound of this

kind occurs near here ; the mound on the side toward the west

sloped gently to the general land level, while on the side adjoining

the edge of the swamp the heap of small rounded stones and coarse

sand had a perpendicular face of thirty feet or more. The said

mound was purchased some twenty-five years ago by the Municipal

Council of Norwich Township and teamed away to improve the

highways.

After a rapid winter thaw the waters of Big Creek swell to some-

thing like what have been assumed as prehistoric dimensions. Then

frequently intense cold immediately follows and ice more than one

foot in thickness covers the wide expanse. Towards spring another

thaw accompanied by heavy rain is inaugurated, the ice breaks up-

and is piled in huge chaotic masses near some gorge or narrowing of

the vale, and soon some of these jams are put in motion, and with

irresistible force occasionally strike the shore or some slight emin-

ence on the flats of the valley and carry off masses of earth, stone

and sod, to considerable distances. Three years ago about an acre

of rich meadow land near here, was stripped of its sward by a sudden

break-up of this kind. These changes taking place before our eyes,
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demonstrate the efficiency of similar elements on a vaster scale, in

pre-adamite days, to plane down the rugged hills and to prepare the

earth's surface as a dwelling place for intellectual beings.

Since the violent windstorm, accompanied by a fall of 5 or 6

inches of snow, that prevailed last Thursday morning (Jan. 10, 1889)

large flocks of snow buntings have frequented our fields. And a

curious trait that I have never seen mentioned in the books, has

been again and again noticed in connection with these birds, namely,

their nocturnal habit of feeding. Last Thursday night a flock of

several hundred was seen by my son. The birds were passing just

above the rather weedy surface of one of our fields, in loose go-as-

you-please order, many of them occasionally alighting on grass pan-

icles or dried stems of clover just above the slight covering of

snow, the hour was about 10 p. m., moonlight but cloudy. Another

large flock was seen next night near by under nearly similar conditions.

Five or six years ago, I, one night, found myself in the midst of a

flock of these birds, which were in scattered order, feeding in their

normal way, although the hour was 7 p. m. in the month of Feb-

ruary. Have they acquired this habit during their supposed res-

idence in the twilight of the Arctic latitudes ? That they fly and feed

by night is now indisputable.

Having, not many months ago, to undertake the work of exca-

vating a cellar under a portion of my dwelling house, I happened to

become aware of facts and circumstances that convinced me that

there is any amount of Philosophy connected with tree root devel-

opment. The substance, dug through to the depth of five feet, was

a very solid mass of reddish brown clay, very difificult to penetrate

even with a newly sharpened pick. Yet into this compact stuff" the

roots of an apple tree, that was growing at a distance of about ten

feet from the edge of the excavation, had thoroughly penetrated in

every direction. Many of these roots were nearly of the thickness

of an ordinary walking stick, and were ot a wavy or spiral form,

somewhat resembling one of the strands of a rope that has been un-

twisted. These roots must have insinuated themselves into the

hard clay when very small, mere hair-like fibres, and then by secre-

tion of vegetable sap reduced or dissolved and absorbed that portion
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of the matrix to be occupied by the enlarging root. This theory,

however, is only suggested for whatever it may be worth ; any other

explanation seeming beset with difficulties, for when portions of the

roots were forcibly pulled out, the tunnels they had occupied

remained intact, and the theory of mechanical uplifting force seems

untenable.

Also, in digging holes into very dense strata of clay or marl, to

the depth of four feet or more, the roots of the common elder shrub

are frequently met with. Their power to burrow and penetrate into

such intractable substances cannot fail to excite feelings of surprise.

It is well known too, that the Canada thistle roots have the faculty

of travelling extensively at a depth of two or three feet underground,

through the hard-pan subsoil. The roots frequently encroach in

this way from the fields of a negligent, weed-permitting farmer by

underground approaches, thus dodging the boundary • fence and

appearing again, or rather pushing up their superstructure in the

field adjoining. These thistle roots too have the same auger-like

form, and as no chips or borings are ever visibly left behind in their

onward march, the theory of absorption and assimilation seems

plausible.

When noticing these things, and similar almost unaccountable

phenomena of vegetable growth and life, in the midst of summer

fields and farm labor, we have sometimes felt inclined to ask the

question :
" Is there an extraneous force of Will which acts on mat-

ter in derogation of laws purely physical, or alters the balance of

these laws among themselves ?" (Gladstone.)

For instance, in the common unromantic work of thinning out

turnips, if in the usual haste of this occupation one plant is not

removed far enough, a single fibrous root, all but invisible in its

gossamer-like tenuity, remaining to connect the plant with its former

place in the earth. In spite of the scorching rays of a July sun the

said plant is preserved from withering, and although its congeners,

whose connection to mother earth has been totally severed, are

withered to nothingness in a few hours, our plant, with this slender

umbilical connection, will live and thrive, soon throwing out auxil-

iary roots, which go down into the soil, and so the organism is pre-

served and succeeds in becoming a continuer of its species. So, in

such instances, we see that plant fife is not pulseless, and we can

hardly conceive the activity of the vital currents that must pass to and
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fro through the spider-line connecting link to support exhalation and

inhalation in that heated and arid atmosphere.

In short, in many experiences about the growth of shrubs and

vegetables, there are reminders of the methods and resources that

inhere to animal existence. Thus we see, in the cultivation of many

edible roots, that when such meet with accidental injuries, as from

the gnawing of mice, or bites of trespassing animals, a prompt heal-

ing process sets in that is thoroughly remedial in its nature. Cellu-

lar growth becomes very active, similar to that occurring on the

surface of the animal body after a burn or scald, and the vegetable

organism, though somewhat deformed in shape, accomplishes the

principal aim of its existence. On the other hand, when the nour-

ishing underground fibrous appendages meet with bruises or

abrasions, speaking of the mangel or turnip, there is a tendency to

the production of tumors and unsymmetrical, wart-like accretions.

It is probable that departures and deviations from regularity of

structure are of more frequent occurrence than many are aware of,

as few are sufficiently observant to pay attention to such objects, or

to report them. Only a few days ago I was invited to go and ex-

amine a peculiarity of development in a tomato plant which was

described as having fourteen or fifteen ripe tomatoes all massed and

united on the top of the stem, which, like the thistle curiosity, was

devoid of branches, and an instance of the preponderance of the

centripetal action on the structure.

The opposite ter;dency is the normal one, and can be detected

in the branching sunflower, Helenium divaricatus or multiflorus,

which we sometimes see growing wild in low sandy woodlands

around Otterville. And occasionally in forest trees, when the first

stem has been accidently bruised or destroyed, a number of off-

shoots branch from the crown of the root, and instead of one

towering stem, eight or nine will immediately succeed to the func-

tion of the exterminated one.

Experiments with a view to test the morphologic powers of

many of the hardy, weed-like plants would yield interesting, if not

profitable results.

Lesions in the vegetable tissue are sometimes the result of

bruises from the tramping of animals, and there is room for conjee-
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ture whether, in the instance of the changed thistle growth, as the

sample grew in a pasture field where horses roamed, the abnormali-

ties had or had not been caused in that way.

One of my acquaintances was lately speaking to me about the

unusual annoyance that he has lately suffered whilst ploughing up a

rough piece of land for winter wheat, that had become much infested

with colonies of humble-bees. These attacked and infuriated his

plough team, so that he was compelled to go to work and destroy

all the nests and exterminate the bees. Many of the nests he

described as being of the size of his two fists, and often containing

a pound or a pound and a half of pure honey.

A young man, who was picking berries, about six weeks ago,

called my attention to several bees that had alighted on the edges of

the leaves of an elm tree that grew near the spot where we stood,

and under which some fine growths of Canadian golden rod were in

full blossom. Upon capturing several of the bees they made a loud,

angry buzzing, and assumed violently belligerent attitudes, but my
friend assured me that however unquakerish in disposition, these

bees had no stings, and that many children fearlessly handled them.

I noticed that several of the bees were loaded with the rich

yellow colored pollen of the solidago flowers, and this fact seemed

to make dubious the proposition or rather supposition of my
informant that these individuals were drones or males of the humble-

bee perched on the leaves of the elm as an advantageous look-out

point for the queens of their species.

A curious instance of Parasitism in a dual form came to my
notice twelve or sixteen days ago ; that is, if we are to class the"

birds of prey as parasitical on animal life in the lump.

Here, close to our house, during the last of October, we were

troubled by predacious nocturnal visits from the large horned owl,

Strix Virginiana, to our hen roosts, so my son tried to capture some

of the marauders. A reliable steel trap was set on the summit of a

thin pole, erect and about thirty feet high, near the poultry roost,

and one dark night soon afterwards, or rather among the sma' hours

of the morning, a rather dolorous piece of bird minstrelsy smote

upon our ears and awakened us to the consciousness that our trap
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had embraced Minerva's representative fowl^ who persistently, at

brief intervals, voiced the syllables, to hoot, to hoot, to hoo. This

signal of distress was soon responded to by an accomplice owl, who
came and perched on a small tree at a distance of about twenty feet

from his manacled coadjutor. The alternate outcries of the uncanny

musicians continued for an hour or more, until dim dawn announced

that the vanishing hour had arrived for spookish birds and spookish

bird-notes. At this juncture my son went out, gun in hand, but

the unimprisoned bird took a very precipitate departure, seeing that

his unfortunate mate was past solacement, if not past praying for

;

No. I bird was now lowered, taken in and done for. It was a hand-

some sample of his kind, and his beautiful plumage and powerful

adaptations were looked upon with a shuddering interest.

Here is the fitting place, perhaps, to allude to the circumstance

of these powerful carnivorous birds being much infested with insect

parasites. On preparing the body of this particular owl for taxider-

mical purposes, quite a few hemipterous creatures were found at the

roots of the feathers, adhering by their suction tube or proboscis, and

in a more numerous group near to the anus of the victimized bird.

These insects bear a strong resemblance, in form and size, to those

entomological pests that annoy the ovine race and are very com-

monly known as sheep ticks. The only obvious differentiation is

that the owl ticks have large membranous wings. Years ago we

had noticed that the large horned owl is much infested with these

flying ticks, sometimes in great numbers, and sportsmen, who are

close observers, and whose testimony is valuable, assure us that the

common partridge or ruffled grouse, Tetrao Umbellus, is troubled

and infested frequently by a winged tick that, to an ordinary eye,

bears a very strong resemblance to those by which the owl's body is

depleted or preyed upon.

Insects of that particular order are supposed by many to delight

in forests, and decaying wood and leaves, as breeding places. We
have frequently ourselves found a large bluish white tick pertina-

ciously fastened into the neck of the black and red squirrel ; and not

very rarely have found the common woodchuck or Canadian mar-

mot similarly unwillingly appendaged and preyed upon.

I am also assured by some of my intelligent neighbors that

children, after walking or playing in the primitive woods, frequently

return home with tick-like creatures adhering to the bare parts of the
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body. Little girls, whose arms and necks were generally bare, are

especially liable to this unwelcome but seemingly painless annoy-

ance. One mother of a family assured me that in summer-time she

always had to examine the children carefully on their return from

bush errands to rid them of these pests, as the little folks seemed

unconscious of the insect intrusion.

The books most available many years ago to persons contem-

plating emigration to Canada, gave the assurance that no apprehen-

sions need be entertained on the score of noxious reptiles. It was

therefore with surprise that, on settling in the County of Lincoln,

Niagara District, we learned from old residents that venomous

rattlesnakes still infested the borders of swamps and the banks of

streams, and were not to be recklessly intruded upon. Although,

fortunately, during the summer of our residence there, we never

interviewed one of these dangerous ophidians in the course of our

frequent rambles, it was demonstrated that they were far from extinct

by the number of people one met, who had the almost indestructible

memento, the caudal rattle of the horrid reptile, in their possession,

and kept it to exhibit to all who took an interest in such objects.

A majority, too, of the inhabitants were very reluctant to travel

along the forest paths after nightfall, and warned us to be very

circumspect under certain conditions, and to be on the qui vive for

the admonitory rattle. There was also a widely entertained belief

that the hog was a formidable enemy of the rattlesnake, and would

ultimately be an important factor in its extinction in that district.

Such a behef seems to be well founded, for more than once we have

seen the hog, when grazing, suddenly become aware of the presence

of a garter or a milk snake, when he would become obviously

enraged, and the chase and speedy destruction of the ophidian

would result.

What chiefly renders the rattlesnake difficult of extinction in

certain parts of the west is the presence of rocks on the earth's

surface, whose fissures and crevices afford winter shelter and harbor,

from which expulsion is an impossibility.

Another surprise to British settlers, on their advent to this

country, was to observe the large proportions and girth of the com-

mon black snake of North America when compared with the com-

mon meadow snake of England and Scotland. During the hot
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weather of July or August, in Ontario, it shows a penchant for

frequenting the heated dust in the middle of the pubhc roads, where

we have frequently seen them. They are then in no hurry to escape

when approached by an enemy, but seem to be in a state of drowsy

enjoyment of the dust and the sun's scorching rays, and they often

come to their death by being crushed by the wheels of passing

vehicles. Some idea of the size of these snakes may be formed

from the statement, that while often seven or eight inches are cut off

or crushed by the wheels at one side, from the head end, as much
of the opposite extremity is cut off by the wheels in the opposite

ruts. This species of snake preys much on small birds, and persons

engaged in raspberry picking, in July, in this neighborhood, are

liable to unpleasant surprises by the movements of these snakes

when twining about the shrubbery in quest of the birds, which come
in numbers to feast on the berries at that season of the year. An
acquaintance, a few years ago, while engaged with his sister in berry-

picking, had an encounter with a black snake over six feet long.

When first seen it was descending from among the branches of a

Juneberry tree, Amelanchier, that grew amidst a dense clump of

raspberry bushes. By cudgelling and shouting, my friend drove the

snake out of his ambush, and when on clearer ground, encouraged

his large dog, Bounce, to assist in the battle. The dog, nothing

loth, closed on the fierce looking antagonist, who had erected him-

self on his nether extremities, but Bounce, with his teeth, grasped the

snake savagely by the neck, when in an instant. Boa Constrictor

like, it twined its body in several folds around the chest and ribs of

the dog, which soon began to show signs of embarrassment and even

panic upon finding itself thus tightly enfolded. He then began to

jump up, bounding from the ground all four feet at once, but the

snake refused to relax his spiral entanglement until the dog's jaws

had loosened, when, in its attempt to regain the shelter of the

bushes, it received a crushmg blow from a stout stick in my friend's

hands, which rendered further resistance feeble and of little effect.

Men who have been employed in the Hemlock woods in this

township, bark-peeling in the heat of summer, tell of meeting with

black snakes of incredible size, as thick as a handspike and between

eight and nine feet long. Not a summer passes without my having

brought to my notice one or several which measure over six feet.

They are supposed to winter in burrows made by the marmot or
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ground-hog, just deep enough in some dry sand or loamy ridge to

be out of the reach of severe cold. About two years ago, some

acquaintances of ours who were engaged digging out several badgers,

skunks, which had sought a temporary refuge in a woodchuck's bur-

row, found a black snake of average size occupying a space in the

deepest part of the excavation. His snakeship was reported as

showing symptoms of languor, but was by no means in a torpid

state, though the season was January and wintry snowstorms raged

above ground. No unfriendliness was manifested moreover among

the strange denizens of the burrow.

Mention might also be made of the alleged proclivities of black

snakes for going into the water in pursuit of their prey, it being fre-

quently asserted that this is a custom of theirs. Some of my
acquaintances, however, say that the species most commonly seen in

the water is somewhat darker in color than the variety most gen-

erally found in dry situations. At any rate, snakes larger than the

milk snake, and of a very dark brown color, with almost an absence

of striped markings, have been often seen by us pursuing and

capturing the common crayfish that inhabit shallow streams and

ditches. It is mostly the smaller fry of the crustaceans that they

capture, and when they have seized one they generally go out of the

water to some lurking place, under a log or stump, to enjoy their

meal. Near these spots, the debris, consisting of refuse fragments of

the young crayfishes' shelly covering or nippers, gives evidence of

what has been going on.

The black and other snakes can move with considerable speed

in the water, but their motions are undulating and have not quite

the directness or celerity of the finny tribe.

Some years ago, my brother saw a large black snake pursue a

frog, which took refuge in the water of a creek near by. He struck

the snake with his fishing rod, severely bruising its body, as it swam
on the surface of the stream, and the blood, which flowed from the

wounded ophidian, was in such quantities as to redden the water

for the space of several yards around.

A curious belief among bush workers is that the common bird

eating black snake has a habit, when up among the tree branches in

orchards and other similar places, of springing by bounds from branch

to branch across an open space, and some individuals have assured

me that they have repeatedly seen such a feat performed by it.
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The reptile that is most noticeable in its coloring and brilliancy

of skin adornment among the species of its kind, and most fre-

quently met with, is the one known as the spotted adder or milk

snake. The upper half of the milk snake has a series of saddle-

shaped, dark brown spots, the whole length of its spine, on a light

greenish ground, also along the sides an equal number of round or

roundish dark brown spots, graduating in size, like the saddle-shaped

ones, according to the tapering of the snake's body. A band of

black runs around the margin of the upper jaw, which, with the

sparkling and restless glare of the eyes, gives an expression of

peculiar malice to this much hated snake. The under parts are

beautifully chequered with blue and silvery white scales, and the

purity of coloring and contrast always makes this snake an interest-

ing object to observe. Although by no means scarce here in warm,

moist summers, they are less frequently met with than the common
garter snake, from which they do not differ much in point of size,

although the milk snakes are slightly the larger, about three feet is

the average of such as it has been our lot to meet with. It is

oviparous, and we have occasionally found their eggs deposited in

ground-squirrel burrows in sandy spots beneath the blackened roots

or stumps of the pine tree, there being twelve to fourteen eggs.

Although there seems to be ground for supposing that some
snakes have a relish for milk, there seems but little reason for the

common traditions as to the milk snake's methods of obtaining it

from the cows. The milk snake delights to inhabit an old straw

stack near an old barn, and often deposits its eggs in such a place

in hot weather. And as milch cows are also fond of reposing there

to ruminate during summer nights, while, before arising to their feet

in a morning, milk drops may be seen oozing from the distended

udders, snakes, if in proximity, would naturally imbibe the liberated

and nourishing fluid, and hence the tradition.

The milk snake also delights to haunt outside cellars and root

houses, and a friend of mine, the wife of a new settler in the woods,

upon going into her out-cellar on one occasion, was astonished to

see a snake raise its head and neck above the sur'face of a tin pan

full of new milk. Whether the warmth of the liquid had suggested

to the reptile the desirability of a cosmetic bath, or the nutritious

and palatable qualities of the fluid had been the temptation, may be

a subject for conjecture.
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Milk snakes also climb into bushes to rob birds of their un-

fledged young. Two or three years ago, my brother, while hoeing

in his garden, heard cries of distress from a pair of bush sparrows

that had a nest full of nearly fledged young ones in the forks of a

bush near by. Upon going to the spot, a large milk snake was seen

twined around the stem of the small tree, with its head raised just

above the young birds, as if in the act of selecting the best one for

his next victim. He at once killed the snake, and on opening its

maw, found a young, recently swallowed bird and a half grown field

mouse. In August, three or four years ago, my son, while plough-

ing a summer fallow, chanced to overturn the last fangs of an old

pine stump, under which he found fourteen snake's eggs. They

were rather larger than robins eggs, obtusely oval in shape, and

with an outside resembling parchment in color and consistency.

Upon giving one of them a rather rough shaking, it divided sym-

metrically by a line circling the small diameter, and a perfectly

formed young milk snake, eight and a half inches long, emerged.

It was interesting to see how neatly and skilfully the young ophidians

were spirally coiled in their parchment-like integument, so that, at

maturity, they had to exert but a little muscular force or contraction,

when lo, the integument divided into two neat little leatherlike cups,

and the whilom prisoner was free and as full of life as a young

rooster chicken. It seems to be the habit for a brood of young snakes

to keep near together for a considerable part of the first summer of

their existence, for about three weeks after uprooting this nest, a

group of young milk snakes was found. They measured eleven and

a half inches in length, so had grown three inches in as many weeks.

The milk snake has the reputation of being one of the most

agile of its tribe, and I have heard of their being found pursuing

mice among hay or sheaves of grain mowed away in barns. Those

who saw them believe that they had crawled up some angle of the

boards that enclose the sides of the barn ; however this may be, it is

certain that the muscular energy that controls the scaly covering of

the underside of the snake's body gives them power of rapid loco-

motion, as well as power to adhere to narrow surfaces. One
acquaintance told me that he saw a milk snake moving rapidly

along the edge of an inch board that formed the upper board of a

straight fence, near one of the posts of which a peeewit flycatcher
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had built her nest, and that when attacked, the snake scooted along

the narrow board edge faster than he was able to walk.

The caudal termination of a milk snake is a hard, horny point,

and it is averred that this is used as a means of defence, and that

when this or similarly equipped ophidians are teased with a pine

shingle, they will strike it with such force that the armature pierces

the wood and is difficult to extract.

It is a common belief that the garter snake lays eggs, but Dr.

Garnier's testimony proves this to be an error, while I myself once

removed eleven young ones from the abdomen of a female garter

snake, which I was convinced had never seen the light of day, and I

felt sure that the garter snake was occasionally viviparous at any rate.

The garter snakes seem gregarious when hybernating, and I

have found them occasionally ten or twelve together in underground

holes near a morass, where they would surely be frozen and also

surrounded with ice in wintertime. Like the hybernating quadru-

peds, the ophidians are quick to perceive the genial influence of

Spring, and on warm, sunny days in early April, and even sooner,

crawl out of their winter retreats to lay coiled in a southern exposure

and bask in the solar rays, even when the remains of deep snow-

drifts exist only a few feet distant.

The garter snakes, like the milk snakes and others, are particu-

larly gregarious in the earlier part of their life. On one occasion I

found, on removing a pile of boards, thirteen half grown garter

snakes, in a space not exceeding two feet square, luxuriating in the

warmth in various curves and bendings of their elongated bodies,

with the seemmg sociability of a Quaker meeting. They had

evidently assembled from a piece of fallen timber land adjoining.

I have occasionally witnessed the exciting chase of a garter

snake in pursuit of a frog, the latter making its best jumps, and the

snake, with elevated head and glittering eyes, watching for the

opportune moment to strike in decisively. Sometimes the frog, as if

paralyzed, rests for a moment amid a tuft of weeds, with flanks

panting in abject fear, the snake gazing at the exact spot intently,

and on the slightest movement of its victim, making the deadly

spring, which closes the batrachian's career. AVhen the chase is

downhill, the frog sometimes escapes, and if a stream or a ditch or

puddle be near, directs its course thitherwards, dives at once to the
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bottom of the water, and instantly stirs up the mud, roiUng the

water as much as possible.

The garter snake is quite commonly captured in the summer

with an unsightly protuberance in some part of its body, from

which is extracted an undigested frog or even an unlucky toad. On
one occasion, a friend assures me, he liberated seventeen vivacious

young garter snakes that had evidently in a moment when threat-

ened by danger sought safety in the parental interior. The young

milk snakes have also been known to seek a similar place of safety.

Ophidians are quite often found in proximity to putrefying

animal substance in the fields or forest, but whether in quest of the

carrion loving insects or beetles that are attracted to such spots, or

to regale on the substance itself, seems not very clear.

Like all wild animals, snakes assume a bold and defiant attitude

when a seeming danger threatens the safety of their immature young.

On one occasion, as I was busily engaged thinning and weeding

field carrots which had a dense growth on top, I found myself, as I

was stooping to the work, suddenly confronted by a semi-erect and

evidently irate garter snake, with mouth open, head swaying, and

tongue flickering, whose privacy had evidently been trespassed upon.

I instinctively drew back and the snake ceased its belligerent demon-

strations, and was soon lost to the eye amid the rank vegetation.

A friend, to whom I narrated the circumstance, suggested that the

snake must either have been disturbed when taking care of its young

family, or else had been contemplating a speedy change of its scaly

integuments, at which times, he averred, the serpentine irritability is

excessive.

Snakes quite frequently fall a prey to the falcon tribe. When
the latter are hard put to it to obtain a sufficient supply for their

clamorous young, it is not an unfrequent spectacle in summer to see

Falco nilvus, or hen-hawk, fly overhead with a snake in dangling

contortions grasped in its claws, and steering in a direct line towards

its hungry and screaming young ones.

All the snake family are fond of warmth, and we have fre-

quently found them enjoying the artificial warmth of burning log

heaps in the chilly air of early morn. The largest gartersnake I

ever met with was found burned to death in the hot ashes resulting

from a heap of burnt logs. The season was the month of April,

and the snake seemed to have approached the genial warmth too
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near during the darkness of the night, and on feeling the painful

heat, instead of retreating had dashed right onward into the burning

embers, and its crisp and contorted form in the morning bore evi-

dence of its painful death.

There is a curious belief among some Canadians concerning a

snake that they name the hoop-snake, which it is asserted has a

habit of bending itself in the form of a hoop by placing its tail in its

mouth and trundling along with greater speed than a man can walk,

and it is earnestly asserted that the best way to get out of the way

of these hateful pursuers is to walk around a tree, as these snakes can

only make good headway in direct lines.

Another native ophidian, that seems to have given rise to a

number of vague, and perhaps, somewhat mythical traditions or be-

liefs, is the Puff-Adder, sometimes called the Blowing Adder. This

species is said to have been numerous thirty or forty years ago, but

I believe is now rarely met with. It is, however, credited with hav-

ing the power or habit of inflating the forepart of its body and emit,

ing a blowing, defiant sound, when disturbed, something like the

Cobra or Hooded snake of the East Indies. I have only seen this

reptile once, although I have walked quite a distance on several

occasions, on purpose to see one or gain information, but was gen-

erally too late to gain much satisfaction.

The one I saw was noticed on a hot day near the end of May,

a number of years ago ; it was lying in a roadway that led through a

swampy thicket, and had evidently been killed an hour or two before

we found it, as putridity was commencing in the hot sun, so that

the body probably was more or less bloated. The snake had a

rather small and tapering head, the body was of a sombre color,

very thick in proportion to its length, being about as thick as a

man's wrist, and much less tapering towards the extremities

than ordinary, though this may be accounted for by the bloating

referred to.

These snakes are said to be generally found, as this was, near

small streams, and to live on the small amphibia as well as on

insects, this one was probably crossing the highway from one part

of the swamp to another, when killed.

A neighbor of mine killed a Puff-Adder near the town of Nor-

wich, Ont., a year ago last August. It was crawling across the road,

and appeared to have come from under the sidewalk. It had, he
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said, a most repulsive look, and when attacked assumed the spiral

attitude.

It was of a slate color, with lighter chequerings, had a broad

head two inches wide, large eyes, a length of about two feet three or

four inches, and body very thick. The caudal extremity was very

blunt, shaped like the end of a man's thumb. It had a number of

teeth, and not microscopical ones either, and a gape of mouth that

could have found little difficulty in swallowing a common barn-door

fowl's egg.

The little ringed snake, Diadelphus punctatus, which, according

to Dr. Garnier, is viviparous, is hardly ever seen over twelve inches

long, and is invariably found in the interstices between the loose

bark and wood of decaying logs in the bush. It feeds on the ear-

wigs, small beetles, and other small insects that harbor in such

situations.

Many hints and suggestions come to the front whilst following

one's ordinary avocations, and sometimes lurkmg and elusive truths

become manifest and give rise to a train of constructive thought.

The other day, while felling and splitting up a large oak tree, a

pecuharity of growth was observed in the timber that characterizes a

certain percentage of the oak trees. In splitting the trunk, the sur-

face of a section, from the circumference towards the heart or

centre of the tree, presents a rippled or wavy surface instead of the

even flat cleavage so much desired by mechanical workers in this

kind of wood. The fibres^ instead of the direct upward tendency

usual in symmetrical or free-splitting trees, are interlaced and woven

in amongst each other, giving to the wood the character known as

gnarliness. The object seems to be to give the tree the maximum
of power to resist strains, and the stress of adversity, such as winds

and blows from falling trees, that may go down or be overthrown in

the vicinity. This peculiarity of structure would seem to show that

a tree represents a dominant idea that is superior to the lapse of

time. For the unity, comprehensiveness, and integrity of design,

are imbedded in the cotyledon from the first sprouting of the acorn,

and are unvarying through the centuries clear to the solidification of

the last layer of sap deposited on the terminal sprays of the summer

of 1889, the pertinacity and fidelity seen in the adherence to the

generic formula of growth being remarkable in these samples of
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oak. And if we look at the crest of one of the undulations, that

twenty annual rings of growth are requisite to form, twenty more

years having to elapse before the rhythmical depression of the curve

line is produced, the patient and unostentatious carrying out of pur-

pose here evinced can scarcely fail to give rise to emotions in one's

mind akin to the reverential. For do we not see the workings of a

principle, or a beneficent, conserving energy, to which the ampli-

tudes of space and time are but toys ?

Most of the large oak trees illustrate what has been written

about as the spiral tendency of all vegetation. Many have the twist

in the direction of the sun's motion from east to west, and then the

spiral becomes more pronounced as the trunk ascends. But some-

times the spirals run up the tree in the opposite direction, from west

to east, and then, as a rule, the spiral tendency diminishes towards

the tree top, this being the reported opinion of woodcutters and

foresters in this country.

The sap, in ascending, seems to tend to the same vortical

motion as an upper eddy of wind or a waterspout. The uprising

sap seems to move by pulsations or throbs, and like all moving

liquids seems to flow easiest in undulatory lines. In many trees the

undulations are external deviations, or crossings of the perpendicu-

lar line of ascent, as if in hesitancy which spiral course to follow.

There seems to be a centripetal tendency in the spiral growths, and

the trees with twisted trunks, which have usually numerous, but not

very large branches proportionately. Those that have straight

grained stems, and which can, most of them, be split with ease, are

generally bifurcated near the top of the trunk into two very large

branches, which with their sub-branches form the tree top, and in

these the centrifugal tendency seems to have preponderated.

Curious woodlike malformations are sometimes formed about

the roots of beech trees, which have assumed fantastic forms. In

several instances the flattened masses, in their foldings and size, bore

a striking resemblance to a mass of eviscerated animal entrails, with

all the imitations of the mesenteric puckerings. These accretions

first seemed to be a sort of ligneous fungi, but they were covered

with bark similar to the trees at whose base they had grown, and

consisted interiorly of a hardish grey substance, somewhat softer
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than the natural beechwood and without its fibre. They seemed to

have grown from exudations of beechen sap, from wounded but-

tresses, or above-ground roots of the trees to which they were

attached, the trees themselves still growing and thriving.

Among the various species of fungi found in Canadian forests,

one appears on decaying, prostrate tree trunks in moist summer

weather having a gelatinous or soft leathery appearance, looking like

tripe, and in masses that would often more than fill an ordinary

pail. Stray horned cattle search for them and devour them with

great eagerness.

Another interesting species, the edible morel, which used to be

found in considerable abundance about the roots of rock-elm trees

that had been killed by the woodman's process of girdling, were

only to be found during the last half of the month of May, and only

in the early stages of the decay of the tree under which they grew,

as if favored as to growth conditions by the decomposed sap in the

roots of the tree. They are yet occasionally found about the roots

ot apple trees in old orchards, and especially about trees that show

signs of decadence and of having seen better days. These morels

are carefully gathered, when found by knowing ones, are quite whole-

some, and when properly dished up are a real delicacy, and are

justly relished by epicures.

A relative of the toadstools, less welcomed when met with, is

sometimes discovered among the rank grass around old fences in

the autumnal months, its proximity being sometimes made known

by the number of buzzing flies, attracted to the mephitic production

by its powerful putrescent odor ; it is known as the Phallus. It

resembles the toadstools in its mode of growth, but the pileus or

cap is very much the shape of the old candle extinguisher.

A peculiar effect was noticeable in the fall of 1889, so peculiar

for its long succession of clear sunny days, in the tinting, with red

or maroon, of the usually white flowers of Eupatorium perfoliatum.

A large proportion of its white cymes assumed these hues towards

the end of September or beginning of October, and the fact attracted

our attention that such specimens as were found growing in the

shade of woods, as a rule had been able to preserve the whiteness
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of their blossoms. Many specimens, that we thought had reddened

their blossoms, in certain reflections of light, almost imitated the

tints of E. purpureum or E. maculatum. This does not seem ex-

traordinary when we remember that along side of the Eupatoriums,

by the margins of most of our roads, are many species of asters with

tints varying from white and purple topped petals to every shade of

blue and azure.
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Report of the Botanical Division of the

Biological Section.

HArviiLXON Association,
FOE THE SUMMEE OP 1889. a,

The mounting of the joint collections of Mr. Alexander^ Mr.

Walker, Mr. Morris and myself has been completed, and the speci-

mens catalogued and deposited in the Society herbarium. The

section is to be congratulated on the excellent showing made.

The number of specimens mounted was 219, of which 204 are

species not before represented in our herbarium. This 204 species

represents 28 additional orders and 118 additional genera.

The number of species new to the Hamilton Flora, as recorded

by Logie and Buchan, is surprisingly large, being no less than 33, of

which the following is a list

:

Camelina sativa, Crantz.

Raphanus sativus, L.

Viola re ni folia, Gr.

Cerastium nutans, Raf.

Lathyrus maritimus, Bigel,

Melilotus, alba, Lam.

Melilotus officinalis, Willd.

Tri folium hybridum, L.

Vicia sativa, L.

Potentilla pilosa, Willd.

Prunus, Pennsylvanica, L.

Sedum acre, L.

Epilobium palustre, var. line-

are, Gr.

Lonicera glauca. Hill.

Lonicera Tartarica, L,

Symphoricarpus racemosus, var.

pauciflorus, Robb.

Centaurea Cyanus^ L.

Hieracium Gronovii, L,

Petasites palmata, Gr.

Tragopogon porrifolius, L.

Veronica Buxbaumii, Tenore.

Euphorbia Cyparissias, L.

Betula lutea, Mx. f.

Aplectrum hyemale, Nutt.

Asparagus officinalis, L.

Juncus Balticus, Delh.

Juncus nodosus, var. megacep-

halus, Torr.

Carex laxiflora, var. intermedia,

Boott.

Carex pedunculata, Muhl.

Carex tenella, Schk.

Carex vaginata, Tausch.

Eliocharis tennuis, Schult.

Avena striata Mx.

T. J. W. BURGESS.
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Report of the Conchological Division of

the Biological Section.

HaiviiIvTon Association.

LIST OF THE LAND AND FRESH WATER SHELLS OF

THE HAMILTON DISTRICT TO THE END

OF THE YEAR 1889.

BY A. W. HANHAM.

FAMILY LIMACID/?^:.

Some three species of slugs have been observed in this locahty.

They have yet to be examined and identified.

GENUS ZONITES, MONTFORD.

{Section Mesoinphix, Rafhiesqtce).

ZONITES FULIGINOSUS, Griff.

Generally distributed around Hamilton, found burrowing in

moss an'd loose soil, also buried under decaying leaves ; fre-

quents banks ; a difficult shell to find ; must be considered

one of our rarer species.

(Section Hyalina, Fer.)

ZONITES NITIDUS, MUll.

Common under logs and stones in damp places ; very plentiful

around Dundas marsh.

ZoNiTES ARBOREUS, Say.

Common, frequents old stumps and decaying wood.

ZoNiTES RADIATULUS, Alder.

.Same situations as last, but not so widely distributed.
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ZONITES INDENTATUS, Say.

Taken in moss and under bark on old stumps, sometimes on the

ground ; seldom more than two or three specimens found in

same spot. Rare.

ZoNiTES MINUSCULUS, Btnney.

Has been taken in but one locality around Hamilton, a ravine

off the Flamboro' road ; occurred there in great abundance,

colonies of thirty or more being found under sticks, etc.

ZONITES EXIGUUS, Stifupson.

But three specimens taken, locality unknown.

{Section Comdus, Fitzinger).

ZoNiTES FULvus, Drap.

Local ; may be taken along the foot of the mountain under

pieces of rotten wood in moist places ; not abundant.

(Section Gastrodonta, Albers.)

ZONITES .

Rare ; a few specimens taken ; locality unknown ; identification

not complete.

FAMILY HELICID^.

GENUS PATULA, HELD.

(Section Anguispira, Morse.)

Fatula alternata, Say.

A common shell
;
prefers moist situations ; son\etimes observed

in colonies under logs.

(Section Discus, Fitzinger.)

Patula perspectiva. Say.

Rare ; a few taken along side of mountain under bark and logs.

Patula striatella, Anthotty.

Very plentiful throughout this district in woods and moist situ-

ations.

sub-genus helicodiscus, morse.

Patula lineata, Say.

Occurs in rotten wood ; scarce.
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GENUS PUNCTUM, MORSE.

PUNCTUM PYGM^UM MINUTISSIMUM, Lea.

Our smallest shell ; owing to minute size difficult to find, a few

taken on the under side of a board in one of the ravines

off the Flamboro' road.

GENUS HELIX, LINNE.

SUB-GENUS POLYGYRA, SAY.

{Section Mesodon, Rafinesqtie).

Helix thyroides. Say.

Local; fond of shady hillsides.

Helix albolabris, Say.

A larger shell ; more abundant, and also more widely distributed.

Helix sayii, Bitiney.

Very local ; taken in some abundance in November under dead

leaves on a steep bank formed by the railway intersecting one

of the branches of the Waterdown ravine, confined to a very

limited extent of ground.

[Section Stenotrema, Raf.)

Helix monodon, Rack.

Rare on dry banks.

Helix monodon fraterna, Say.

Common
;
prefers dry situations.

{Section Triodopsis, Raf.)

Helix tridentata, Say.

Common generally around Hamilton.

Helix palliata. Say.

Rare ; may be found in sheltered spots under stones and logs

on banks, and along side of mountain ; appears to be

solitary in its habits-

{Section Vallonia, Risso),

Helix Pulchella, Miill.

Plentiiul under logs in damp meadows.

sub-genus strobila, morse.

Helix labyrinthica, Say.

Rare ; a few taken in a run in a small piece of open wood to-

wards the Beach.
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FAMILY PUPID^.

GENUS PUPA, DRAP.

{Section Pupilla, Leach).

Pupa fallax, Say.

Common on dry bank of railway track towards Valley Inn.

Pupa corticaria, Say.

Rare ; occurs under bark on old stumps, and on the ground in

moist places.

Pupa armifera. Say.

Very common ; same locality as Pupa fallax.

Pupa contracta. Say.

Generally distributed throughout the district under logs, etc., in

marshy spots.

sub-genus angustula, sterki.

Pupa milium, Gould.

Our smallest Pupa ; a few taken in same locality as Puncium

pygvucum.

genus vertigo, muller.

Vertigo ovata. Say.

A few large specimens taken at Lake Medad uncier logs ; also

found in company with Pupa milium.

Vertigo ventricosa, Morse.

One specimen taken with Pupa milium.

Vertigo pentodon. Say.

Under bark and in marshy situations ; not common.

FAMILY STENOGYRID.E.

GENUS FERUSSACIA, RISSO.

SUB-GENUS CIONELLA, JEFFREYS.

Ferussacia subcylindrica, Lin7i.

Common, fond of grassy railway banks.
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FAMILY SUCCINEID/E.

GENUS SUCCINEA, DRAP.

SucciNEA AVARA, Say.

A few taken near Dundas Marsh, and near stream through

open woods.

SucciNEA OBLiQUA, Say.

Common, moist spots on banks and in woods.

SucciNEA OVALIS, Gould.

Common along edge of Dundas Marsh.

SUB-ORDER LIMNOPHILA.

FAMILY AURICULID^.

GENUS CARYCHIUM, MULLER.

Carychium exiguum. Say.

Common in decaying leaves, moss, and under sticks, etc., in

swampy localities.

FAMILY LIMN^rn^.

GENUS LIMN/EA, LAM.

SUB-GENUS LYMNOPHYSA, FITZ.

LiMN^A STAGNALis, Linn.

Common ; Dundas Marsh.

LiMN.EA PALUSTRIS, MUll.

Common in streams and creeks around Bay and Marsh ; very

variable in size.

LiMNiEA HUMiLis, Say.

On rocks in streams ; Chedoke Gorge and Dundas Ravine.

LiMN^A DESIDIOSA, Say.

Not common ; found in some streams around the city.

LlMN^A CAPERATA, Say.

Common in some streams through open woods.

LlMN^A GRACILIS.

Nearly 150 specimens taken Nov. 24 on Carroll's Point, thrown

up in driftweed after a storm, not easily distinguished from

the weed.
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GENUS PHYSA, DRAP.

Physa gyrina, Say.

Variable in size and color ; may be found in streams, and gen-

erally around the bay.

Physa heterostropha, Say.

Variable in size ; same situations as J^. gyrina.

genus bulinus, adamson.

Bulinus hypnorum, Linn.

A few very fine shells taken at Port Dover in a stagnant pond

;

may be found in some of the streams in woods ; not so

abundant as the two former species ; is of very delicate

structure. Ours are small as compared with those taken at

Port Dover.

SUB-FAMILY PLANORBIN.E.

sub-genus planorbella, halde.

Planorbis campanulatus, Say.

Common, Hamilton Bay and Dundas Marsh.

sub-genus helisoma, swainson.

Planorbis trivolvis, Say.

Variable in size and structure, common in the Bay.

Planorbis bicarinatus, Say.

Hamilton Bay, not so plentiful as the two former species.

Some specimens from near Ottawa are three times the size

of any found here.

SUB-GENUS GYRAULUS, AGASSIZ.

Planorbis albus, Say.

Two or three dead specimens from Dundas Marsh ; a special

search may prove it to be plentiful.

Planorbis deflectus, Say.

Dundas Marsh and Hamilton Bay,

Planorbis exacutus, Say.

Dundas Marsh, and occurs sometimes in streams on decaying

leaves.
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Planorbis parvuSj Say.

Common along shores of Bay and Marsh, and in some streams.

Planorbis nautileus.

Occurs in a small piece of marsh at the junction of Hamilton

Bay and the Desjardines Canal. A very tiny shell, the smallest

water shell known to me ; is hairy. The Rev. G. W. Tay-

lor in naming it states that it is identical with the English

P. nautileus ; from its small size is difficult to find ; if an

introduced shell it would be interesting to know by what

agency it reached its present habitat ; do not know that it has

been taken anywhere else in North America.

SUB-GENUS PLANORBULA, HAIDE.

Segmentina armigera. Say.

Has been taken in some abundance in the marsh toward Dun-

das, attached to dead leaves lying in the water.

SUB-FAMILY ANCYLIN^.

GENUS ANCYLUS, GEOFFROY.

Ancylus rivularis, Say.

Occurs in the Dundas Marsh and Hamilton Bay, a small colony

found attached to sunken sticks in a small stagnant piece of

water.

ORDER PECTINIBRANCHIATA.

FAMILY VALVATID^.

GENUS VALVATA, MULL.

Valvata tricarinata, Say.

Hamilton Bay, common.

Vavata sincera, Say.

Hamilton Bay and Dundas Marsh, not so common as the last.

FAMILY VIVIPARID^.

GENUS melantho, Boivditck.

Melantho decisus, Say.

Hamilton Bay. Some very fine specimens taken from the An-

caster Creek, near its junction with the marsh. A few re-

versed specimens have been taken.
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FAMILY RISSOID^.

SUB-FAMILY HYDROBIN^E.

GENUS AMNICOLA.

Amnicola LIMOSA.

'A few specimens from Dundas Marsh.

Two species of Amnicola not yet satisfactorily identified

SUB-FAMILY POMATIOPSIN/E.

GENUS POMATIOPSIS, TRYON.

POMATIOPSIS LAPIDARIA, Say.

Occurs in places around the marsh and in some of the ravines

where damp ; is terrestrial in its habits.

FAMILY STREPOMATID^, HALDE.

GENUS PLEUKOCERA, RAF,

Pleurocera subulare, Lea.

Common, Hamilton Bay.

GENUS GONIOBASIS, LEA.

Goniobasis livescens, Menke.

Common, Hamilton Bay.

ORDER CONCHIFERA.

FAMILY CYCLADID/E, WOODWARD.

genus sph^rium, scopoli.

Sph^rium sulcatum, Lam. ^

Hamilton Bay, common, i

SpHiERiUM rhomboideum, Say.

Hamilton Bay, rare.

SPHiERIUM TRUNCATUM, Liusky.

Hamilton Bay, rare.

Sph^rium partumeium. Say.

Occurs in a stream towards the Beach. Some very fine

specimens of this shell were taken in stagnant ponds in woods

at Port Dover.
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Sph^rium STRAMINEUM.

Ancaster Creek, near marsh ; very plentiful.

Sph^rium occiuentale, Prime.

Taken in Canal near Dundas ; also in streams running through

open woods, among and under the dead leaves.

GENUS PISIDIUM, PF'r.

PisiDiUM abditum, Prime.

Hamilton Bay and Dundas Marsh.

PiiTDiUM coMPRESSUM, Prime.

Dundas Marsh ; only two or three specimens taken.

A THIRD SPECIES, as yet unnamed.

The Sphceria and Pisidia live in the mud in ditches, streams,

etc. ; the latter from their small size are seldom noticed, or

are mistaken for young shells.

FAMILY UNIONID^E.

SUB-GENUS UNIO, RETZIUS.

Unio alatus, Say.

Occurs in the Bay ; a few large shells have been picked up on

the shore between Willow and Carroll's Points.

Unio gracilis, Barnes.

One very large specimen found on Carroll's Point.

Unio gibbosus, Parties,

Have seen some valves supposed to have been picked up at the

Beach; is likely to occur there.

Unio complanatus, Sol.

Very common ; Hamilton Bay.

Unio nasutus, Say.

Occurs at Carroll's Pciint, and at other places around the Bay.

Unio luteolus, Lam.

Very common around Hamilton Bay ; very variable in size,

colour and markings ; some shells are very handsome.

Unio subovatus. Lea.

A few dead shells have been taken near Carroll's Point belong-

ing most likely to this species.
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Unio pressus, Lea.

A few specimens from the Canal, near Dundas.

SUB-GENUS MAEGARITANA, SCHUM.

Margaritana marginata, Say.

A specimen of this shell was given to me as having been taken

at the Beach.

SUB-GENUS ANODONTA, BEUG.

Anodonta ovata, Lea.

A few specimens from Dundas Marsh.

Anodonta plana.

Carroll's Point, common.

Anodonta benedictii, Lea.

Common, same locality as last.

Anodonta fluviatilis, Dillwyti.

Occurs at Carroll s Point, and in some of the creeks running

into the Bay.

Some Anodons from the Marsh, when determined, may add two

or three species to this list.
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THE haIvK=ye:arIvY report
OF THE

GEOLOGICAL SKCTION
OF THE

HAMILTON ASSOCIATION,
ENDING APEIL 36th, 1890.

Hamilton, May 8th, 1890.

The Section, in submitting this report, is pleased to notice the

active interest manifested in the work by the younger members.

Although the members have not, as formerly, devoted so much of

their time to the classifying, labelling and arranging of the large

number of specimens no\v^ in the possession of the Section, for 'the

reason that the specimens will require shortly to be moved to the

more commodious apartments in the new Library building, which

is now nearing completion, when a rearrangement will be necessary.

The members, however, have not been inactive meanwhile.

Some, under the direction of our worthy chairman. Col. C. C. Grant,

have been working on the Barton beds as well as giving daily atten-

tion to the various quarries under operation in the Niagara forma-

tion. The Barton beds are highly fossiliferous, presenting occa-

sionally some new surprise, and what is always a source of gratifica-

tion to collectors, the specimens found are usually in a good state

of preservation. The various outcrops of rock in the vicinity of the

city of Hamilton place the geological workers here in an enviable

position. Dr. Spencer refers to it as the richest in fossil remains of

all the districts he has ever met with, the number of graptolites col-

lected from this district alone exceeds in variety and preservation

the combined product of all other places in Canada. The upper

beds of the Niagara supply us with many new forms of fossil sponges,

which Prof. Head, of Chicago, says are peculiar to this district,
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The Section is much indebted to the indefatigable exertions of our

chairman, Col. C. C. Grant, for the many additions of new speci-

mens made from time to time within the last year to the Pal^on-

tological museum ; also for the papers given during the last six

months.

The members of the Section have read several papers of geo-

logical interest, which have been the means of elucidating many

points heretofore only partially understood.

The Section has held six meetings, the first on November 22nd,

1889, was devoted to the election of chairman and secretary, and

other business in connection with the work of the Section, The
second meeting was held December 27th, 1889, when Mr. A. E.

Walker read a very interesting paper on the " Structure of Corals

and Life of the Polyp." After referring briefly to the modern coralg

respecting their mode of growth and process of multiplication, form-

ing colonies, which in turn form the well known reefs, barriers, etc.

He then took up the Palceozoic corals, and from specimens showed

that the process of petrifaction was owing to the presence of carbon-

ates, sulphates, and silicates, and that their preservation up to the

present time was in a more or less state of perfection, according to

the nature of the permeating element. , On January 24th, 1890,

Mr. Henry Moore read a paper on the Niagara escarpment. He
dealt more particularly with the outcrop at Niagara in an ascending

order, begining with the Medina formation, giving the various thick-

ness of the different strata, rock composition, and the fauna peculiar

to each of the fossiliferous deposits.

Februray 28th Col. C. C. Grant read a paper, being the first of

a series of geological notes entitled :

NOTES ON "BEATRICEA"—(BILLINGS.)

A NIAGAEA AND JAMBKO-SILURIAN FOSSIL OF ANTICOSTI.

Perhaps no fossil (Eozoon Canadense excepted) has led to a

greater difference of opinion among Palseontologists than the very

remarkable one I have selected as the subject of a few brief re-

marks on the present occasion,—The " Beatricea of the late Mr.

Billings.

Its classification still remains a matter of dispute. The tree-

like appearance presented first led to its being considered a plant,

but when sections were prepared for microscopical examination that
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idea was found untenable, and Billings came to the conclusion it

represented an extinct order of corals. Other Palaeontologists sug-

gested the possibility of an alliance with the gigantic " Sessonias
"

found on the rocky coasts of the Faulkland Islands near the Strait

of Magellan. Their growth resembles that of a tree ; the stem is

about ten feet long and as thick as a man's thigh, terminating in a

crown of leaves from two to three feet long.

Others, again, expressed their opinion that it was related to the

modern " Macrocystes," detached by storms off Tierra del Fuego,

and described by Professor Meyen, who remarks :
" By the exer-

tions of five men we succeeded in hauling the enormous mass on

board. It was impossible to disentangle it ; we could only detach

some sixty feet of what we considered to be the main stem. We
estimated the plant at or about two hundred feet in length. A
Toronto professor who examined a few specimens of Beatrecea I

brought from Anticosti considered it an extinct Fucoid, adding ' It

is by no means unusual to find the Colossal Algae of the Pacific

hollow in the interior.' It was more recently put down as a gigantic

Stromatopora by an American friend of mine who examined pre-

pared sections under the microscope. I doubt if Mr. Walker would

feel disposed to recognize it as a member of that family."

Finally, Professor Hyatt, of Harvard University, asserted

the Beatricea were the internal bones of Cephalopods. From his

(Hyatt's) observations, " it seems probable," remarks Dana, " they

are like straight branches of a tree, with irregularly fluted or uneven

exterior, and have been described as plants ; they possess ' a cone '

in cone structure, with cellular interspaces about the centre, the

plates in contact towards the sides." About five or six miles north

of Fox Bay, on the east side, an unbroken perpendicular cliff pre-

sents itself, extending for a distance of seventeen miles. (This was

a portion of the coast unexplored by Richardson owing to

stormy weather). When the sea is perfectly calm you can land on a

narrow strip of sand as the base, varying from a few yards to twenty

paces broad. I had the good fortune to enjoy exceptionally fine

weather during that portion of my trip around Anticosti, and travelled

almost the entire distance on foot, and it was there I first saw this

extraordinary fossil in situ.

The description given by Richardson respecting its appearance

projecting from " the cliff" in tiers at " Battery Point" is also appli-
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cable along the entire way almost to Salmon River, but at this locahty

the cliff is low—about sixty feet, and the fossils are more accessible

and readily obtained. They are exceedingly brittle and difficult to

extract, even though the matrix here is more shaly than in other

places. In not a single instance was Beatricea found erect, although

hundreds were seen, whereas the associated Corals and Stromatopora

were frequently found fossilized as they grew, and entombed in the

sediment which had gathered around them.

I recollect only two instances where the base of the fossil was

displayed. I succeeded in getting one all right ; the other was

badly fractured. It resembles a Mesozoic Belemnite in outward

appearance. The base is so slight that I felt convinced it could

never have supported Beatricea in an erect position. When I

returned from Anticosti I pointed out to Mr. Whiteaves that I

thought my old friend Mr. Billings was mistaken in considering it a

*' coral," and that its proper classification would be among the

" Cuttle-fishes." Mr. Whiteaves, in reply, mentioned he had

received a communication from Professor Hyatt two years before to

the same effect, and on examining the revised edition of Dana's

Manual, I found a paragraph regarding the fossil previously un-

noticed.

I made a close examination of the Niagara beds at Gamache,

or Ellis's Bay, where Richardson found a Beatrecea lo^ feet long,

6 inches in diameter at larger end and 5 inches at the other, but I

failed to discover there or elsewhere specimens of the size given in

the Geology of Canada. The largest I saw was under 6 feet, but I

was informed that a few years before I arrived, a party of American

gentlemen from Boston had landed near Salmon River and carried

off a fossil " as long as a boat-hook."

Probably some of the section may not have seen an account of

a modern Cuttle-fish which had gone ashore in 1876 at Newfound-

land. The Rev. Moses Harvey, a well-known naturalist (who re-

cently discovered seals, young and old, living in inland fresh water

lakes in the island, many miles from the sea), made a careful examin-

ation of this "great devil fish," erroneously so styled. The measure-

ments were as follows : Of the ten arms the two long ones meas-

ured 30 feet in length, 5 inches in circumference at the thinner

portion, 8 inches at the broad end ; the short arms were 1 1 feet long

and 17 inches in circumference; the body was 9 feet 6 inches; the
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head 4 feet in circumference ; the diameter of the eyeball 8 inches
;

the flap of the tail measured 2 feet 9 inches across. Another giant

Squid was described by Professor Verrill in the American Naturalist

in 1875 from the same locality. Surely in the face of such well

authenticated facts it is rather amusing Jo read the following remarks

of the author of " The Sea and Its Living Wonders," Dr. Hartwig,

of Gottengen, whose work has been translated into many languages :

" According to trustworthy testimonies, some species of Cep-

halopods attain an astonishing size. Peron saw a Sepia near Van

Dieman's Land, with arms like snakes, 7 feet long. But not satis-

fied with reality, some writers have magnified the cuttle-fishes to

fabulous dimensions. Pliny notices one monster with arms 30 feet

long." Well, considering all we have recently learned from the Rev.

M. Harvey and others, perhaps the elder Pliny was not so unreliable

a naturalist after all as some suppose. It does not appear incredible

that cuttle-fishes, when the family and its allies were " Lords of

Creation/' may have attained an extraordinary size. As far as we

know they had nothing to contend against when the "Hudson

River " beds were deposited. During the earlier ages of geological

history, they appear to have been the magnates of the sea. Geikie

remarks, "An Orthoceras, from 8 to 10 feet in length has been dis-

covered in the Bala beds" (our Hudson River rocks). Professor

Chapman, of Toronto, pointed out to me a fragment of one he dis-

covered—now in one of the cases of the " University Museum "

—

comparable in thickness with any Beatrecea (one or two excepted)

I met with in Anticosti.

Some years ago, I showed Dr. Spencer, in a quarry at the

'' Jolly Cut," an Orthoceras which covered the surface of four large

limestone flags. On one of them I counted 65 Septa.

In conclusion, while I entertain precisely the same views as

Professor Hyatt regarding the fossil, it is only fair to remark that

very little is known yet of the Silurian Plant remains, and the

Fucoids themselves present no internal structure. The Palaeophy-

cus of Hall, and two or more undescribed ones in the Clinton

rocks of Hamilton, Ontario, undoubtedly possess a conical root,

not unlike the base of a Beatrecea.

Through the kindness of my friend, Mr, Walker, I am enabled

to submit for your examination two polished specimens (longitu-

dinal and transverse sections) of the fossil. As far as I know, the
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late Mr. Billings described only huo species from Anticosti, whereas

I noticed four there. One, however, by some Palaeontologists, may

be considered a variety only. The other is undescribed as yet.

The external surface is covered by what at first seems a "^ Bryozoon."

Possibly this may be only ^ deceptive appearance, and it may

prove to be an outer portion. An epitheca, as it were, of the fossil.

March 28th, 1890, Col. C. C. Grant read a paper on the color

of Shells, stating that a short time ago, in a paper on " Silurian

Colored Lingula of Hamilton " he had ventured to express a doubt

as to the usually accepted belief that the color of shells was solely

owing to the action of light, but may possibly be partly due to other

causes as well. His views were endorsed by Prof. Agassiz, who ac-

companied the little band of scientists in a recent American scienti-

fic expedition on board the steamer Blake, who observed that the

Abyssal Shells possessed the predominant tints, viz : White, Pink,

Red, Scarlet, Orange, Yellow, Violet, Purple, Green and allied

colors. In deep water types the variety among them of coloring is

quite as striking as that of better known marine animals. There is

as great diversity of color in the deep water Star fishes as there is

in those of our rocky or sandy shores. The Actinae (Sea Ane-

mone) of deep water possesses stripes and tints as abundantly as

the more common ones in shallow water. The Genus Trochidae

are largely represented in Abyssal regions, brilliantly colored and

pearly spiral shells. Marginella, Mitra, Typhis, Cancellaria, etc,

have also been found at considerable depths.

On the same evening the secretary read a paper from Prof. D. F.

H. Wilkins, B. A , of Beamsville, entitled, "Borings for Gas," and

the occurrence of impure salt in the Medina group. The first part

of the paper dealt with the various rock strata passed through in

sinking two wells in the neighborhood of St. Catharines, one to a

depth of 1,582 feet, the second to 2,450 feet; both wells were

abandoned. The second part of the paper treats upon the saline

nature of the Medina rocks. The presence of these calcium and

magnesium chlorides, which are so frequently met with in the

boring of wells for water in the Medina clays, suggests that their

presence is due to the sudden precipitation of rock matter in the

turbid ocean. We shall not fail to see that it is altogether likely

that some of the waters of the ancient sea would impregnate at least

some of the strata. May not this withdrawal have been much
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greater than has been hitherto imagined, and may not this go to-

wards accounting for the fact that the salt of the Onondago group

is so free from foreign matter ? The writer, in saying this, knows

that the presence of such quantities of dolomite as the Niagara,

Guelph and Onondago groups present, represent also the with-

drawal of large quantities of the bitter chlorides, as calcium and

magnesium carbonates leaving sodium chloride disolved in the

ocean. Still it is far from improbable that the red shales and sand-

stones of the Medina and CHnton groups may have carried down

with them a large mass of the bitter, burning, tasting salts above

mentioned. The chemist knows how barium sulphate, when pre-

cipitated from copper or iron sulphate solution, is apt to carry cop-

per or iron with it, and many other like instances could be given.

Why then may not an immense mass of red clay or sand in a turbid

ocean, showing by its color the absence of organic life and ra])id

deposition ? why may not this have carried down matter which, un-

der other conditions, is not merely soluble but absolutely de-

liquiscent?

April 25th, 1890, Col. C. C. Grant read a paper entitled, "Is

the Deluge a Myth ? " He took the ground that from geological

evidence it was impossible to accept the universality of the Deluge.

The fact of finding coral shells on lofty eminences did not prove

that their presence there was due to the so-called deluge covering

those eminences. It was his opinion that the mythical deluge is to

be looked for in the glacial period, when the great ice sheet was re-

ceeding—the period of the formation of vast inland lakes, and im-

mense floods, covered by the melting ice, of the great and local

glaciers—a period, too, of continental depression.

Col. C. C. Grant, A. T. Neill,

Chair?jian. Secretary.
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RIVER VALLEYS OF THE NIAGARA ESCARPMENT.

BY D. F. H. WILKINS, B. A., BAG. APP. SGI., HEAD MASTER,

HIGH SGHOOL, BEAMSVILLE, ONT.

Read before the Haiiiilton Association, May 8th, i8go.

That salient feature of the landscape of Western Ontario known

as the Niagara escarpment, in its course through the counties of

Lincoln, Wentworth, Halton, Wellington, Dufferin, Simcoe, Grey,

and Bruce, as well as on through the Manitoulin islands, possesses

among other interesting characteristics, a large number of river

valleys of all sorts and sizes. Some are recent ; others, ancient

:

some tell the story of repeated submergence beneath the waves;

others, again, are almost of yesterday. Some have gently sloping

sides ; others with their precipitous, picturesque, angular walls,

resemble in miniature the canyons of the far West. In some the

drainage of the upland is slowly but surely carving its way to the

plain below ; in others, the dried-up stream-bed and the bare rock-

ledges speak of diminished rain-fall and ot complete erosion. In

some a jungle of tree and shrub clothes the entire glen ; in others,

the traveller pushes onward amongst grass and herbs only.

Of the valleys, the most important to the north is certainly that

of the Sydenham, in Grey county ; for a glance at the map shows

that it, in former days, carved out that large and beautiful and now

valuable expanse of water known as Owen Sound. There we find

that the present unimportant stream, after winding on gently through

field and forest, plunges down two or three picturesque falls, and

flows onward through a flood-plain, its former valley, of which more

anon. Moreover, the stream has excavated, after the manner of

Niagara, a deep and narrow gorge in the limestone, the ledges of

which have caused the cascades just referred to; and that this

erosion is very recent, will be apparent to all who carefully study the

district. The ancient valley just mentioned deserves here a little

longer notice. Its breadth increases from a few hundred feet at the

south end to over a mile at the present river-mouth, and it extends

further as we go northward to a width of three miles. Its length,
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as far as has been traced, is nine miles, six of which are under the

water of the Georgian Bay, and three covered by the thriving, enter-

prising city of the north, Owen Sound. Its depth is very uneven.

In some parts, not the deepest, the Niagara Hmestone is met with at

the surface ; in others rock is not reached until a depth of thirty or

forty feet has been gained. The valley, too, has been filled with

blue clay, brown clay, sand and gravel, by no means in regular

sequence, often stratified, and all capped with a series of terraces,

which reach the higher ground. However, to the writer's knowledge,

no minute survey of the valley has been hitherto attempted ; and it

may be that if this were done, some of the facts above stated might

be given more in detail. While, therefore, it were unsafe to specu-

late further, it may be stated that at present the region seems to

indicate a former area of high elevation, and drainage by means of a

river, the course of which greatly resembles that of the modern
Sydenham, but the volume of which was vastly greater.

Apologising for digressing upon ancient river beds, let us take

our journey southward, following the escarpment. Here a series of

picturesque ravines and valleys meets us, some of which are due to

water erosion, and the others to the action of sub-serial causes upon
the joints and fissures of the limestone. Referring particularly to

the latter, it may be stated that large cracks and dangerous crevices

have resulted, here separating areas of rock which sometimes exceed

an acre, there tumbling down mass after mass of stone and boulder

in inextricable confusion ; in many cases too these crevices have in

course of time become interesting ravines, steep-walled and moss-

clad. Still, none of these rise to the dignity of true valleys, nor in

fact does any one until we reach the Beaver river, which, plunging

down a precipice of seventy-five feet at the Eugenia Falls, Artemesia

Township, Grey County, has excavated for itself a beautiful fertile

dale. The breadth of this valley is at its widest over three miles,

and the length about eight. This valley, so far as examined, which

examination has been but superficially done, appears quite modern
in geological time. So far as known, the deposits upon its flood-

plain are quite recent, and evidently have been derived from the

highland above.

Traversing the highland in a general westerly direction at a dis-

tance of some twenty miles west from the above, and from ten to

thirty miles south of the Sydenham, are the beautiful valleys of the
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five or six streams of the Saugeen river. Of these one, the central

or Big Saugeen, deserves especial notice, for its valley in some places

exceeds a mile and-a-half to two miles in width and over a hundred

feet in depth, its banks being ridges of stratified gravel. Here and

there in its bed the rock reaches the surface ; but while exposures

are abundant on the more northern tributaries that flow through

Durham and the Rocky Saugeen further north, as a rule these rock

exposures are absent from the main stream, until Ayton is reached

in Grey County and Walkerton in the adjacent County of Bruce.

The valley of the branch in which Durham is situated is in like

manner over two miles in width from mouth to mouth, and in depth

over a hundred feet.

Returning to the escarpment's edge, the next valley of import-

ance is that of the Credit in Caledon Township. This presents a

great resemblance to the valley known as Glen Spencer, Dundas,

but exceeds this both in breadth and depth. It is evidently a valley

of erosion, the Credit having cut its way down through three hun-

dred feet to the lower beds of the Medina rock, and in so doing

formed a romantic fir and pine-clad glen of half a mile to a mile in

width. From the fact that the superficial deposits seem, so far as

noticed, to occur only sparingly, it would seem that in the Credit

we have an ancient river, re-cutting its bed to a lower level.

The Grand River, with its tributaries, the Irvine, the Speed,

and the Canestoga, presents picturesque valleys, especially the

canyon of the Irvine at Elora, north of Guelph. There the river

Irvine has excavated a narrow gorge to the depth of nearly a hun

dred feet in Guelph limestone, and from the fact that no recent

deposits are found on the sides, one may infer that the gorge is of

modern formation. Other picturesque valleys occur at various

points along the line of the main stream, especially at Gait, where

the ancient river-valley is plainly visible, and where the present

diminished stream wanders through flats of its own making.

Again, coming eastward to the edge of the escarpment, the

valleys of the Twelve and Sixteen Mile Creeks of Halton county are

worthy of a brief notice. Deep and wide glens, wooded to their

tops, visible from a long distance, both of lake and of land, break

the uneven outline of the summit. Like the Sydenham, the Beaver

and the Credit, too, the streams wander on through deep gorges cut

far into the plains ; that of the Sixteen Mile Creek being remarkable
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for showing near its mouth at Oakville, the Loraine (or Lorraine)

shales of the Hudson river group on the eastern side, and on the

western, the red Medina shales and sandstones. Moreover, in the

Twelve Mile Creek valley near Bronte Station, extends a bed of

stratified gravel, now eroded, showing clearly the ancient character

of the stream. This bed of gravel is about seventy-five feet thick,

and is made up largely of Hudson River fragments.

Of similar formation are the gorges of the " Grindstone Creek,"

Waterdown, and " Glen Spencer," at Dundas—glens with steep,

wooded sides, the former almost straight in its course, the latter

much curved
;
glens carrying moreover upon these sides strips of

stratified sand and gravel
;
glens of great breadth and depth.

Turning the escarpment at or east of Copetown, and continuing

along the ridge to Niagara, we encounter a series of creeks, some

larger, some smaller, which have cut their way down through

Niagara, Clinton and Medina rock, and of course, through those

overlying deposits known as the ancient Lake Beaches. They are

known as the Albion Mills Creek, the Fifty, Forty, Thirty, Twenty,

Sixteen, Fifteen and Eight Mile Creeks respectively. To these we

must add sundry dried up torrent beds, which present similar

features to the creeks ; and these features are like those above

referred to, namely—glens or canyons of large or of small size, cut

into the rock, and winding, straight-walled valleys in the plain.

From the sediment brought down by the Albion Mills Creek, Bur-

lington Beach has been made ; and at the mouth of each of the

others, bars are being built of larger or of smaller volume, according

to the usual conditions of more or less material, and the set of the

Lake currents. Like the other creeks on the north side of the

escarpment, too, the present streams exist in vastly diminished

volume. Picturesque waterfalls, moreover, are another feature well

marked in the still existing streams, while, in the dried-up water-

courses, their action can be plainly noticed.

The canyon of Niagara, so well-known to all, and yet so sublime

in its magnificent, ocean-like rapids, and its majestic sweep of water

down the steep cliffs, should detain us for a moment. For here,

before our eyes, we see the work of erosion and excavation going

on ; here we have the key to our lesser river-valleys, those excepted

which have resulted from the slow-weathering of former joints and

fissures. We must remember, too, that Niagara is, after all, a very
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recent river; we must not forget the Post-Pliocene beds of Goat

Island and of the river banks, through which this deep and dark

stream has cut its way ; we must not forget the former, now drift-

filled, outlet from the present whirlpool to St. David's village.

But chiefly this magnificent mass of thundering water should

recall to us the formation of, so far as known, the ancient valley of

the escarpment, the valley at Hamilton. A valley diminishing in

width from eight miles to one, and traceable, as has been most ably

shown by Dr. J. W. Spencer, Director of the Geological Survey,

Georgia^ as far as Caledonia, thence southeastwardly to Lake Erie,

thence across the present lake to Pennsylvania and to Western Vir-

ginia—such a valley as this makes Niagara dwindle into insignifi-

cance. What a landscape, too, of boiling rapids, tumultuous surges,

mountain-like waves and noble falls this must have presented—

a

glorious spectacle, upon which no human eye ever gazed ! Nor did

the work of the waters end there, as the slopes and terraces at the

bottom of Lake Ontario to-day bear v^itness. Yet this channel from

Hamilton to Lake Erie is choked with drift, so that its very exist-

ence lay unknown till about ten years ago ; upon the sand and the

clay filling the channel, farming has been carried on for well nigh a

century, and still goes on to-day.

With this scanty description of the valleys of the Niagara ridge,

let us ascend to the summit, tracing these streams to their source
;

and in order to be more exact, let us consider the last described

series of creeks first in order. Now when we ascend to the high-

land, we notice one or two features of importance; and of these the

first is that the highest part of the escarpment is, in general, at or

near the edge, that there is a general southwesterly slope, not ex-

actly the same as the dip of the strata. Thus, while Queenston

Heights is three hundred and sixty-seven feet above Lake Ontario,

Buffalo, on Lake Erie, is but three hundred and twenty-seven feet

;

on the Welland railway, in like manner, there is a southerly slope of

fifteen feet in the distance between Thorold and Port Colborne, and

the brow of the escarpment at Hamilton is seventy-eight feet above

Port Dover. True, in the last case, the " Summit," a short distance

south of the escarpment, about five miles say, is about a hundred

feet higher, and true it is that, between Jarvis and Hagersville, we

have a slightly lower ridge
;
yet this does not lessen the value of the

general statement, especially if we remember that the former-men-
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tioned ridge is the summit of the Niagara hmestone, and the latter a

recent deposit of clay and sand. On the whole, it is perfectly safe to

reckon a fall towards Lake Erie of fifty feet in twenty-five miles, or

two feet to the mile southward, while the dip of the Niagara group

is uniformly twenty-two teet to the mile. Moreover, throughout the

greater part of this area, the underlying rock is conspicuous by

absence, a few places near Buffalo, one near Hagersville, and one or

two on the Grand River, affording the only known outcrops of Onon-

daga, Oriskany or Corniferous groups. This certainly points to an

increase of sediment to the southward, as well as to an uplift mak-

ing the escarpment the northern margin of the area now covered

by South Lincoln, Welland, Monck, South Wentworth, and Haldi-

mand counties, omitting for the present, counties lying further west.

A second feature of interest is that ridges of clay or of sand cross

this area from east to west or nearly so, between which lie stretches

of marsh or swamp, in which these creeks take their rise, together

with sundry other creeks now flowing southward. These marshy

areas and sand and clay ridges point to a former northward exten-

sion of Lake Erie, of which, as has been already stated, the edge of

the escarpment was the northern boundary. A third point of

interest is that in no part of this area does the land rise higher than

five hundred feet above Lake Ontario. The creeks referred to then,

rise in a marshy area, cut off by sand and clay ridges from Lake

Erie, and they have been thus compelled to take a northerly

direction.

If we now similarly trace the creek running through Glen

Spencer, and the Grindstone Creek, back to the summit, we shall

find their sources in an immense rocky and stony swamp, known as

the " Beverly Swamp," in which also rises Fairchild's Creek, flowing

southwesterly through the extreme west of Wentworth and through

North Brant to the Grand River. Moreover, the Twelve and the

Sixteen Mile Creeks of Hal ton County may be traced to this same

source. In this area, covering North Wentworth, part of Halton,

part of Waterloo, and a small piece of South Wellington Counties,

we find the same well-marked features as in the preceding, namely,

the highest part of the surface at or near the the summit of the

escarptiient, and the slope greater than that of the strata ; also a

swampy area, diversified by ridges of stratified gravel, some stretch-

ing east and west, others north and south. As a contrast, however,
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we have several lakelets remaining, although rapidly silting up ; ot

these it is necessary only to mention Lake Medad, near Waterdown,

and Puslinch Lake, east of Hespeler. Again, too, by way of con-

trast, this district attains an altitude varying from over five hundred

feet to over seven hundred above Lake Ontario, thus showing us

another more ancient extension of the present Lakes Erie and Huron,

Tracing the rivers of the first, the most northerly mentioned

district to their sources, we find in the counties of Simcoe, Grey,

Dufferin, North Wellington, North Perth and Bruce, the largest and

most important area of all, possessing the same general character-

istics—the highest part nearest the front of the escarpment, and a

slope thence westward and northward ; beautiful lakelets, bilberry

and tamarack swamps, broken by ridges of stratified gravel, and

fine, clear streams of pure water. Often the gravel ridges guide the

course of the streams, suggesting as has been already remarked in

the case of the Saugeen branches, a deep valley of erosion,- a view

dispelled by a more thorough examination. Often, too, where the

land has been cleared and drained giving a fertile tract to the

farmer, the view from one ot these ridges is entrancing indeed. The
cleared plain, through which the stream meanders, rolls away to the

next distant ridge mayhap three, mayhap ten miles ; here is a strip

of uncleared swamp land, the home of the Linnea bcrealis and of

the pitcher-plant, and the haunt of the white-throated sparrow and

of the blue jay ; there is one of the many charming, tree-embowered

lakelets that dot the landscape of this northern area. Here as

before we see the extension still further of the present great lakes,

or rather in the great lakes we see the remnant of a once great

fresh-water sea which covered the whole western peninsula of

Ontario. Now, bearing in mind that the last described area has a

mean elevation of eleven hundred feet above Lake Ontario, and

that the proof of this having been once submerged is evident, let us

state the full significance of this and briefly recapitulate the steps by

which our river-valleys, so imperfectly described above, have

originated.

A submergence which would place the summit of our western

peninsula, Dundalk, Grey Co., seventeen hundred feet above the

level of the sea, beneath the waves, would cover not only the whole

of Ontario as far as the " Height of Land," or the Laurentides north

of the Ottawa, but would submerge all Quebec except the monntains
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of the eastern townships, the Gaspe peninsula and the north shore.

The lower-lying parts of Vermont, the whole of middle and western

New York, northern Pennyslvania, a great part of Ohio, Indiana,

Missouri and Michigan, leaving out other more remote provinces

and states, would be buried under the waters of a lake whose

probable boundaries would be the Laurentides on the north, the

Adirondacks, and including Lake Champlain, the Green Mountains

on the east, the Gatskills and other Appalachion chains on the south-

east,, certain north-facing escarpments in Ohio and Indiana to the

north, and certain other escarpments of Wisconsin on the west.

That such a submergence did take place has been ably shown by

the researches of Dr. Spencer, who has placed the existence of the

resulting lake beyond a doubt, and has named it in honor of the

famous American geologist, Lake Warren. By a succession of

differential uplifts to the north and the east, the three areas of

Western Ontario mentioned in the preceeding paragraphs were up-

heaved, leaving us when the St. Lawrence was lowered tn its

present level, our lake system as we understand it to-day. The
movement of uplift was probably slow and gradual since we pass

almost imperceptibly from area to area. Such area, too, is not of

uniform level, the first varying from nine hundred to fourteen

hundred feet in height above Lake Ontario, the second from five

hundred to eight hundred, the third from three hundred and twenty

to five hundred. As each area was separated from the great lake it

became a subordinate sheet of fresh water ponded back by gravel

ridges and by the escarpment ; a body of water from which issued

in greater volume than at present the streams which have carved out

the river-valleys above described. As time went on the silting up

of these bodies of water caused the formation of marshes and
swamps, and the isolation of the lakelets before mentioned ; in other

words, each became in turn from a noble sheet of water, a tract of

bog and swamp, with lakelets dotting the surface here and there.

Finally, man appeared on the scene, and by stripping the country of

forest and draining the land, reduced the volume of the streams to

their present size.

There remain two questions to be answered. The first is that

since the escarpment front offers the highest barrier to these

swamps, why the creeks described have forced their way through the

rock, rather than through the gravel ridges. The answer to this is
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that the escarpment face is not an artificially-made, uniform wall,

but a natural slope of more or less strength, thickness, hardness,

etc., and therefore more susceptible to weathering in some parts

than in others. It will be found, on examination, that the streams

have invariably broken through weaker parts of their boundary,

especially where they are traversed by faults, joints, etc. The
second is the date, geologically speaking, at which this inland fresh

water sea existed, from which the present system was evolved-

With the small amount of information that we at present have, and

in the present imperfect state of our knowledge of recent formations,

we can only state definitely the later Post-Pliocene as the period

when, by the series of uplifts, this lake was formed, and by the help

of more of these, it was finally dismembered and drained.



THE HAMILTON ASSOCIATION. I37

Hamilton Association,

Statement of Beceipts and Disbursements for

the Year ending May 1st, 1890.

INCOME.

Balance as per last report $163 49
Government Grant 400 00

Subscriptions 120 00

Sale of Books 49 75

Interest 2 50

$735 74
EXPENSES.

Books, Stationery, Printing and Advertising $i77 20

Postage, Express, &c 25 80

Gas , 13 40
Rent 200 00

Insurance 12 50
Furniture, &c 20 10

Caretaker 10 00

Balance 276 74

$735 74

RICHARD BULL,
Treasurer.

Audited and found correct.

A. T. NEILL,
Auditor.

May 7th, 1890.
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OPENING OF OUR NEW PREMISES.

September 14th, i8go.

As intimated in the Report of the Council presented to the

Association at the annual meeting held in May last, we have taken

possession of our new room in the Public Library Building.

The specimens in the museum have all been removed and re-

arranged in the cases in their new quarters.

The room is a great improvement on the one we have left.

The location is better, and the room more commodious and airy,

and it is better lighted.

The Association is much indebted to the Curator, Mr. A.

Gaviller, Mr. A. E. Walker and Colonel Grant, who did the most of

the work of packing up and re-arranging the specimens.

The room was formally opened on the same day as the

Art School and the Free Library were inaugurated. On that occa-

sion the Earl and Countess of Aberdeen, Sir Daniel Wilson, of the

Toronto lUniversity, the Hon. G. W. Ross, Minister of Education,

and others visited the room, and were received by the members of

the Council and their wives.

At the subsequent meeting in ths Library his Lordship, as well

as our President, Mr. B. E. Charlton, advocated the claims of our

Association before the citizens assembled. Setting forth at length

its advantages in giving an impetus and aid to literary and scien-

tific studies.

The prospects for the future of our Association are brighter than

they have been for many years, though we have had several losses

by removal of valuable active members whose places will be very

difificult to fill.
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Already many applications for membership have been received,

and it is hoped that the members of the Association will do their

best to bring the claims and advantages of the Association before

their friends, and induce as many as possible of those who will take

an active interest in its welfare to join us. For that purpose the

Secretary or any member of the Council will be glad to supply

" Forms of Application."

The first general meeting of the Association for the Session of

1890-91 will be held on Thursday. November 13th, 1890.

The Biological Section meets on the first and third Fridays of

each month, and the Geological Section on the fourth Friday.

It is in contemplation to form a Philological Section, the time of

meeting not yet fixed.

These Sections are open to all the members of the Association,

and it is hoped that with the increased comfort of our meeting place

there will be a more general interest taken in Section work.

A. ALEXANDER, B. E. CHARLTON,
Secretary. President.

Hamilton, Nov. loth, 1890,
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E R R A X A_

FOR MR. MOFFAT's PAPER ON "THE QUESTION OF THE VARIATION

OF SPECIES."

Page 21, line 8 from top—for on the species read of.

bottom—for redifyifig read modifying.

" —omit have.

" —for alone read alive.

" ~ —for ridiculous xtd^A pediculous.

" —for existed read exist.

top—after some insert means.

bottom—for sia?iding read steadily.

top—for begets read by its.

bottom—for najning read examining.

top—for aiid read an.

" —for sight read slight.

" —for get read be yet.

bottom—for effecting read expecting.

The last line should be in quotation marks.

" 22, '
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ABSTRACT OF MINUTES
OF PROCEEDINGS OF THE

HAMILTON ASSOCIATION
KOR SKSSION 1890=91.

THURSDAY, NOVEMBER 13th, 1§90.

The President, Mr. Charlton, in the chair.

The minutes of the previous meeting were read and confirmed.

Several additions were reported to the Library and Museum
from Mr. Whiteaves, of Ottawa ; Mr. John A. Barr and others. On
motion the thanks of the Association were voted to the donors.

The Secretary gave an abstract of what had been done

during the recess.

Some of the members having expressed a desire to have a

Section, or Sub-section organized for the study of Philology, it was

resolved to form such a Section, to be known as a Sub-section of

Section G.

The following names were then proposed for membership, viz :

William Marshall, C. W. Mulligan, Sidney Saunders, J. A. Locheed,

F. H. Yapp, Robert L. Edgar, J. S. Fielding, C. S. Mason, George

Lynch-Staunton, F. H. Lynch-Staunton, P. L. S. ; Geo. M. Leslie,

A. W. Stratton, B. A. ; H. P. Bonny, W. H. Schofield, B. A. ; Henry

S. Moore, J. F. McLaughlin, B. A. ; D. Clarke, L. D. S. ; Walter H.

Elliott, Ph. B. ; Hon. Donald Mclnnes, George Roach, J. G. Cloke,

C. S. Finch, Thomas Lees, R. T. Lancefield, Charles Moore and

J. J. Morrison.

The President then delivered the opening address of the

session. The address was a very interesting one, and dealt with the

early history of Hamilton and its neighborhood. At the close of the

Paper a very interesting discussion took place, in which the Rev.

Dean Geddes, Sheriff McKellar, Senator Mclnnes, Geo. S. Mills,

Mr. Caviller, F. W. Fearman, Mr. Witton, Jr., and others took part.
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The meeting then adjourned, to meet on the second Thursday

of December.

THURSDAY, DECEMBER llth, 1§90.

The President, Mr. Charlton, in the chair.

The minutes of the previous meeting were read and confirmed.

The following contributions were reported to the Museum and

Library, viz. :—Three fine specimens of fossil ferns from the Nova

Scotia Coal Measures, presented by Adam Brown, Esq., M. P.

;

poisonous insects and reptiles from Central America, presented by

W. A Robinson ; and a case of parrots from Mr. A. E. Walker

;

first annual report of the geological survey of Texas, with several

pamphlets relating to the same survey, presented by Mr. Wm.
Kennedy, now assistant geologist of Texas.

The thanks of the Association were voted to the donors.

Dr. Burgess, Superintendent of the Protestant Hospital for the

Insane, Montreal, was elected an honorary member of the Associa-

tion.

The following were elected ordinary members of the Associa-

tion, viz :

—

Wm. Marshall, C. W. Mulligan, Sidney Saunders, J. A.

Locheed, F. H. Yapp, Robert L. Edgar, J. S. Fielding, C. S.

Mason, George Lynch-Staunton, F. H. Lynch-Staunton, Geo. M.

Leslie, Thomas Lees, Charles Moore, A. W. Stratton, B. A. ; H. P.

Bonny, W. H. Schofield, B. A. ; Henry S. Moore, J. F. McLaugh-

lin, B. A. ; D. Clarke, L. D. S. ; Walter H. Elhott, Ph. B. ; Hon.

Donald Mclnnes, George Roach, R. T. Lancefield, ' J. G. Cloke,

C. S. Finch and J. J. Morrison.

The following names were proposed, viz. :—J. M. Burns,

E. L. Rastrick, J. T. Crawford, B. A.
; J. B. Turner, B. A.; Fred-

erick Jas. Rastrick, A. H. Hemming, Commander Cheyne, R. N.

;

J. G. Witton, B. A.

Mr. Charlton then quoted several authorities to verify his state-

ments respecting the existence of Slavery in Canada in the early

part of the present century, some of these references showing that

there were slaves held in Ontario as late as the year 1811 at least.

In the absence of Mr. Wilkins, of Beamsville, the Secretary

read a paper on the Surface Geology of the County of Lincoln and
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the neighboring Counties. The paper contained a great amount of

original matter, the result of the author's personal observations.

Prof. McLaughlin, W. A. Robinson, Colonel Grant, Mr. Walker

and others took part in the after discussion.

The meeting then adjourned.

THURSDAY, JANUARY 8th, 1891.

The President, B. E. Charlton, in the chair.

The minutes of the previous meeting were read and confirmed.

The Curator reported several donations to the Library and

Museum.

The following were elected members of the Association, viz :

—

J. M. Burns, E. L. Rastrick, J. T Crawford, B. A.
; J. B. Turner,

B. A.; Frederick James Rastrick, A. H. Hemming, Commander

Cheyne, R. N.
; J. G. Witton, B. A., and the following were propo-

sed for membership, viz :—O. J. Brown, M. A. ; S. A. Morgan, B. A ;

L. T. Locheed, B. A.; J. R. Chapman, J. E. P. Aldous, B. A.;

Thomas C. Mewburn, Inspector of Customs.

Mr. Witton then read his paper on " Egypt," with an account of

the "Book of the Dead," beautifully illustrated by the British

Museum facsimile of the papyrus seventy feet long, written at the

end of the fourteenth century B. C.

Several members took part in the after discussion, all speaking

highly of the interesting character of the paper.

Mr. Witton kindly consented to allow the illustrations to re-

main on view for another two days.

Many of the members and their friends availed themselves of

the opportunity to examine these very interesting papyri.

The meeting then adjourned.

THURSDAY, FEBRUARY 12th, 1891.

Regular monthly meeting of the members.

The President in the chair.

The minutes of the previous meeting were read and confirmed.

Donations to the Library and Museum were reported by the

Curator, Mr. Caviller.

The following new members were then elected, viz. :—Oliver J.
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Brown, M. A. ; L. T. Locheed, B. A.
; J. R. Chapman, S. A. Mor-

gan, B. A.
; J. E. P. Aldous, B. A. ; Thomas C. Mewburn, Customs

Inspector ; and the following were proposed for membership, viz. :

—

F. G. Foster, Florist, and Rev. H. Birkenthal.

Some very interesting notes were read by the Secretary, from

Mr. Wm. Yates, of Hatchley, on his observations among the birds

and flowers, which gave great pleasure to the members present.

A lengthy but able paper, entitled " Connecting Links," by H.

B. Small, of the Department of Agriculture, Ottawa, was read by the

Secretary.

There was not time after the reading of the paper to enter upon

a discussion of the various subjects touched upon ; it was therefore

suggested that the paper be dealt with by the Sections.

It was announced that the next paper would be by Mr. Aldous,

on " Flutes of the time of Moses," recently found in Egypt.

The meeting then adjourned.

THURSDAY, MAKCH 12tli, 1891.

The President, Mr. B. E. Charlton, in the chair.

Owing to the illness of Mr. Alexander, Mr. H. P. Bonny acted

as Secretary. Minutes of former meeting read and confirmed.

Mr. F. G. Foster, Florist, and Rev. H. Birkenthal, were elected

members of the Association.

Mr. Caviller reported the receipt of Transactions of the Royal

Society of England ; the Bulletin of Harvard University ; Psyche

and the Entomological Magazine for March. He also announced

the following donations to the Museum, viz. :—A quantity of wam-

pum, presented by Mr. Allison, ofWaterdown ; specimens of copper

ore, iron and manganese ores from Western Virginia, presented by

Mr. G. Meakins ; asbestos from the Eastern Townships of Quebec,

given by Mr. E. Furlong ; and lead ore from Missouri, presented by

Mr. W. D. Long.

A vote of thanks to the donors was proposed by Mr. H. B.

Witton, seconded by Mr. Bull, and carried.

A very interesting paper on the " Flutes of the time of Moses,"

was read by J. E. P. Aldous, B. A., elucidated by diagrams. The
subsequent discussion was joined in by J/essrs. Briggs, Witton, the

President and others.
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Mr. Briggs then read some instructive notes on domestic ani-

mals, by Mr Wm. Yates, of Hatchley.

The President announced that the next paper would be read by

Mr. J. T. Crawford, B. A., and be entitled " Applications of Elec-

tricity," illustrated by experiments.

The meeting then adjourned.

THURSDAY, 9tli APRII., 1891.

The President, Mr. B. E. Charlton, in the chair.

The minutes of the previous meeting read and confirmed.

Mr. Charlton called attention to the transit of Mercury on the

9th May next, and that through the kindness of Chief Aitchison, of

the Fire Brigade, the use of the fire tower had been secured as an

observatory for the occasion. He also intimated that some of the

best telescopes would be in position on top of the tower, and that

there was ample room for sixty people.

The Curator reported several additions to the Library.

William M McClemont, law student, and S. B. Sinclair, B. A.,

were proposed for membership.

J. T. Crawford then gave his lecture on " Electricity as a source

of Light and Heat." The subject was very clearly treated and

made interesting by numerous experiments. He also explained,

by means of experiment, the various contrivances for lighting and

extinguishing gas lights.

At the conclusion many expressed the pleasure they had

received in listening to the subject as it had been treated.

It was resolved to organize a Section for Physics.

At the close it was announced that A. Alexander would read a

paper on some botanical subject at the next meeting, and that the

meeting would be the annual one for the election of officers for the

ensuing session and other necessary business.

THURSDAY, OTAY 14tli, 1891.

The President in the chair.

The minutes of the previous meeting were read and confirmed.

S. B. Sinclair, B. A. and W. M McClemont were elected

members of the Association.
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Mr. Alexander read a paper which he called " Botanical Jot-

tings."

After remarks on the paper the annual meeting of the Associa-

tion was held, at which the following reports were read :

—

Report of the Council, by A. Alexander.

Biological Report " Dr. Reynolds.

Geological " " A. T. Neill.

Philological " " A. W. Stratton.

Conchological" " G. M. Leslie.

Financial " " R. Bull.

Votes of thanks to the retiring President, Secretary and other

officers followed, when the election of officers for the ensuing

session took place, resulting as follows :

—

President, - - - - A. Alexander, F. S. Sc.

ist Vice-President, - - - - - A. T. Neill.

2nd Vice-President, . . - _ Samuel Briggs.

Corresponding Secretary, - Thomas Morris, Jr.

Recording Secretary, - - - A. W. Stratton, B. A.

Treasurer, . . _ . . Richard Bull.

Curator and Librarian, - - Alexander Caviller.

Assistant do. - - - - G. M. Leslie.

Council.—W. A. Robinson, Colonel C. C. Grant, Prof.

McLaughlin, Dr. Reynolds and William Turnbull.

Auditors.—J. M. Burns and George Black.

The meeting then adjourned to meet on the second Thursday

of November.



Hamilton Association.

SESSION 1890=91.

INAUGURAL ADDRESS

DELIVERED BY B. E. CHARLTON, ESQ., (PRESIDENT),

ON NOVEMBER 13th, 189O.

After welcoming the members to the Association's new quarters,

he said that he had chosen as the subject of his address, " Notes and

Incidents in the Early History of Hamilton and Vicinity "
:

Perhaps the earliest recorded visit of any white man to this part

of the Province of Ontario was that of the Jesuit fathers, Brebeuf

and Chaumonont, in 1640. In 1634 these two missionaries, with

others, attached themselves to a party of Huron Indians, whose home
was near Lake Simcoe, then visiting the present location of Three

Rivers, in the Province of Quebec, on a trading expedition, and

returned with them by the way of the Ottawa and French Rivers and

Lake Nipissing. After that long and toilsome voyage in bark

canoes, the intrepid fathers found themselves floating on the broad

bosom of a mighty inland ocean, which the Indians called Attiguan-

tan, but which they named La Mer Douce, or the fresh water sea.

This is now known as Georgian Bay. On the southern shore of

this bay, and between that and Lake Simcoe, they found populous

Indian towns, the homes of the Hurons. There they labored with

that zeal and courage for which their Order has always been noted,

but apparently with very indifferent success. After residing in this

place six years, the two fathers named above were selected to pene-

trate the country of the Kahquas or Neuters, a numerous tribe

inhabiting the country lying between the Niagara and Detroit Rivers,

and between Lakes Erie and Simcoe, lying chiefly around the head
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of Lake Ontario, while a wing of their territory extended across the

Niagara river into Western New York. After five days' march from

the most southerly Huron town, situated near the present village of

Oro, ten miles north-east of Barrie, they reached the first village of

the Kahquas, and afterwards visited in turn eighteen others. The
Kahquas were a fierce people. In athletic proportions, ferocity of

manners and extravagance of superstitions, they were never exceeded

by any other North American tribe. They, like their neighbors the

Iroquois, and Hurons too, on some occasions tortured and roasted their

captives alive for hours, and, when life could no longer be prolonged,

ate them. The mission was barren of any other fruit than extreme

hardship and danger ; but from the distance travelled, and the num-

ber of towns visited, it is quite probable that these two Jesuits

visited the head of Lake Ontario.

Whether they did so or not, it is certain that La Salle, that most

intrepid explorer, in company with other Jesuit missionaries, namely,

de Casson and de Galin^e, encamped several days on the north shore

of Burlington Bay, and on Sept. 24th, 1669, visited the Iroquois

town near Lake Medad, the particulars of which visit are recorded

in the Journal of this Association for 1882-1883. La Salle's

expedition was the first to leave any written record of Burlington

Bay, and he has therefore been appropriately designated as its

discoverer.

Between these two missionary visits the small-pox—that disease

so deadly to the Indian—had swept with decimating effect over the

land, and was followed by one incursion after another of the ferocious

Iroquois, till not a trace, save the ash heaps, was left of the 30,000

Kahquas and 20,000 Hurons in all the country bounded by the

Niagara River, Lakes Erie and Huron and Georgian Bay, a few

only of their towns, such as that at Lake Medad (previously referred

to), being, according to the Iroquois custom, occupied as outposts

by the conquerors.

For another hundred years after La Salle's visit, the only white

faces reflected from Burlington Bay were those of a few traders and

trappers.

A few stirring events occurred meanwhile about the borders of

the Niagara River, as along it ends the grand portage or carrying

place, which formed the thoroughfare between Lakes Ontario and

Erie. This, indeed, has been the chief Canadian battle-ground of
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this country since history began—first, between the Kahquas and

Iroquois ; next, between the Iroquois and French ; next, French

and EngHsh; next, English and Americans in the two wars of 1776

and 181 2 ; and lastly between Canadians and Fenians.

The old fort at the mouth of the Niagara River, which had been

built by La Salle in 1678, was captured from the French in 1759 by

Sir William Johnson, commanding a little army of 2,000 English

and 1,000 Indians. The youthful warrior Brant, or Thayendinaga,

first figured in Canadian history at this battle. Five years later, on

the close of the Pontiac war, one of the larges. Indian councils ever

held upon this continent took place at Niagara. In the spring of

1764 Sir William Johnson, who was married to the sister of Brant

and who attained a commanding influence in Indian affairs, from

his place called Johnson Castle, near the mouth of the Mohawk,

sent out runners all over the north and west, summoning the Indians

to meet him in council at the mouth of the Niagara River, and when

he, with an escort of 500 Indians, stepped from the canoes by

which they had travelled by way of Oswego River and Lake

Ontario, he found there assembled an immense concourse of Indians,

embracing delegates from all the nations dwelling in that vast region

between the pine forests of Nova Scotia and the 'head springs of the

Mississippi, the margin of Hudson's Bay and the shores of Lake

Superior. The Sioux and Pottawattamies alone were absent, conscious

of their own misconduct and afraid to trust the English, whom they

had greatly injured. The task before Sir William was a delicate

one—that of threatening some, conciliating others and moulding

these various tribes, many of whose delegates were red-handed from

the massacres of Michillimackinac and Bloody Run, into friends and

allies. The council lasted for over a month, and proved of great

benefit to the British and to the cause of peace.

Twelve years later the American revolution broke out, lasting

from 1776 to 1783, resulting in the Mohawks under Brant fleeing to

Canada and settling upon a grant of land upon ihe Grand River,

formerly called the Ouse. Brant established his headquarters at

what is now the small village called Mohawk, one and a-quarter

miles from Brantford, where is at present the small church which

Brant established, which was the first church ever erected in

Ontario. In it is still preserved a massive silver communion ser-

vice, presented to the tribe by Queen Anne in 17 10, while they
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resided upon the Ohio River. Here Brant hved in a style which,

for an Indian, might be called regal magnificence—the idol of his

nation and its greatest living warrior, attended by numerous slaves,

both of African and of Indian blood. What an elevation for an Indian

to attain ! The locality had been selected with that skill and sagac-

ity for which the Indian is noted. No place in Canada could have

answered the wants of his people so well. The flats of the Grand

River were and are proverbial for- their rich soil—the best in the

Dominion for the cultivation of Indian corn. Game, wild fowl and

fish were abundant, and white settlers had yet scarcely disturbed

nature's own handiwork. It was virtually an Indian's paradise.

One Capt. Campbell, of the Forty-second Regiment, stationed

at Niagara in the winter of 179 1-2, relates how himself and others,

in two sleighs, made a trip from Niagara to Mohawk and return for

the purpose of visiting the great chief The account which he gives

throws considerable light upon the condition of the country at that

time, and the style in which Brant lived.

The first night they put up at Squire McNab's, which was more

than fifteen miles from the Niagara River ; the second, at Smith's,

near the North-west corner of the present King and Wellington

streets in this city ; the third, at Paisley's, and next day at Mohawk.

He speaks of Burlington Bay as Lake Geneva, and says the Indians

called it Ouilqueton. Other writers say it was once called Macassa,

possibly by the former occupants of the country, the Kahquas.

Himself and party were most hospitably received by Col. Brant,

whom he found living in the grand style mentioned before—the

table loaded with excellent china and attended by two slaves in silver

buckles and ruffles and scarlet dress. The house was supplied with

good furniture. Brandy, port and Madeira wines and other Euro-

pean delicacies in considerable variety were freely dispensed. Mrs.

Brant was dressed in the Indian style, but her costume was made of

satin and broadcloth, with blanket of silk. On Sunday all attended

church, at which an Indian conducted the service, and Capt. Camp-

bell was charmed with the singing of a choir of Indian women. The
same evening a great war and serpent dance took place. Chief Brant

himself beating a drum. The dance ended with Scotch reels, in

which all, the Europeans included, took a hand. He speaks of the

excellence of the land and the comfortable habitations of the Indians

scattered pretty thickly along both sides of the Grand River ; of the
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abundance of fish—sturgeon, pike, pickerel and maskinonge—in the

river, and game in the woods.

Returning down the river through several Indian villages, he

stopped the first night at the house of W. Young, a half-pay officer

married to a squaw ; next day crossed a forest of twenty miles with-

out a settler, stopped at Mr. Andrew Patton's, called at Major

Tinbrook's and dined at Squire McNab's. This Mr. McNab (not a

relative of Sir Allan's), he says, " is a gentleman of genteel and inde-

pendent property— is a justice of the peace, which gives him the title

of squire, and a member of the land board." He further describes

their arrival at the Fort of Niagara, and going on to Chippawa for a

dance the same night.

Burlington Bay was a favorite fishing ground of Brant's tribe

at the seasons of the year when wild duck and fish were most abun-

dant, and the chief having obtained a grant of 600 acres bordering

the north-east angle of the bay, established his next and final resi-

dence there, where he died in 1807.

Besides the Indians who came to Canada at the close of the

American revolution, numbers of loyalists who, through the war, had

espoused the side of the British and preferred still to be sheltered by

the old flag, also came over and commenced settling along the

frontier and gradually extending into the interior. Governor Simcoe,

first governor of Ontario (or Upper Canada), arrived at Niagara, then

called Newark, in 1791, and established his government, afterwards

in 1796 removing to Toronto, then Little York, described at the

time as a miserable collection of shanties, It bore the title of Little

York till 18 1 7, when a change to Toronto was made, lest it might

be confounded with New York. One of Governor Simcoe's first acts

was to send out surveyors, who laid out districts and counties,

liberally distributing among them names of places in Yorkshire, such

as Barton, Flamboro', Ancaster, etc.

It is not pleasant to remember that human slavery once cast its

dark shadow on this beautiful province ; and as I have mentioned

that Chief Brant held slaves, a fact which some may be unwilling to

believe, it may be necessary for me to state that a mild patriarchal

form of slavery existed in Canada at this period—was permitted,

indeed, from the date of the proclamation of King Louis in 1689 to

that of the Imperial act of 1833, which freed the slaves of the

British West Indies and embraced those of Canada likewise.
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J. C. Hamilton, LL. B., in a paper which he recently read

before the Canadian Institute, stated that in the year 1791 there

were some three hundred negroes and a few Pawnee Indian slaves

in Upper Canada, mostly in and around Niagara, and that Sir Adam
Wilson informed him of having met, about 1830, two young slaves,

"Hank" and "Sukey," at the residence of a lady in the County of

Halton, mother of a distinguished resident of this city, who died a

few months ago. These took their freedom under the Act of 1833,

and were perhaps the last slaves in the Province. Since that date,

however, for half a century, Canada afforded such a refuge and a

home to the fleeing sons of Africa as to have effectually wiped out

the dark stain.

In the old burying ground attached to the Christ Church

Cathedral stands a tombstone bearing the following inscription :
" In

memory of Richard Beasley, who departed this life on the 1 6th day

of February, 1842, aged eighty years and seven months. The

first settler at the head of the lake." The honor of being the first

settler here is claimed also by Col. Robert Land.

It is quite probable that a few settlers might be located here

before the arrival of Governor Simcoe's surveyors, by whom the site

of Hamilton was divided into farm lots east and west by Main street

—King street being established upon an Indian trail and not suffi-

ciently straight for a dividing line. At a very early date, south of

Main street, James Mills, father of the late Hon. Samuel Mills, owned

all lying west of Queen street ; Peter Hamilton, between Queen and

James; George Hamilton, between James and the line of Mary

street ; Richard Springer, from Mary to Wellington ; and Ephraim

Land, from Wellington to Wentworth. On the north of Main street,

Peter Hess owned all west of Bay street ; Samuel Kirkendall, from

Bay to James ; Nathaniel Hughson, from James to Mary ; Archibald

Ferguson, from Mary to Wellington ; Robert Land, from Wellington

to Emerald ; and Abel Land, from Emerald to Wentworth.

Previous to 1832, Hamilton extended no further west than

Queen, nor east than Wellington street. The latter was known as

Lover's lane, at the foot of which stood the only wharf.

The site of Hamilton was very broken, being traversed by

numerous creeks, which took their rise at the foot of the mountain,

thence winding their way to the bay. There are those now living

who remember speckled trout being caught in a creek at the rear of
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the Boys' Home, near the corner of Stinson street and Erie Avenue,

and in another at the corner of King and Jarvis streets ; others who

have seen canoes and skiffs in a third creek near the Royal Hotel,

corner of J ames and Merrick streets, which creek was navigable for

that kind of craft from thence to the bay. The only son of Sir Allan

Macnab lost his life by the accidental discharge of his gun while

leaping across the same stream near the corner of Hughson and

Augusta streets.

It is worthy of note that we have in the city one organization,

and one only, still in active operation which was established in this

place in 1795, eighteen years before its name was Hamilton—twenty-

nine years before it had a regular church building. Older than any

structure in the city to-day, The Barton Lodge of Freemasons stands

unchanged, amid a scene of change, except that its meetings and

festivities are held in a palatial hall, or temple, instead of a lodge-

room of logs. Its records tell of the first meeting for organization at

Smith's tavern, which stood, as before mentioned, at the north-west

corner of King and Wellington streets, and that after the meeting

the brethren marched in procession to the house of Bro. Beasley,

(Dundas), where Bro. D. Philps preached a sermon, and that Bro.

Brant, the great chief, was in the procession. The records show

also that at that early date the nearest store was at Niagara, whither

the brethren usually went on horseback to purchase the necessary

articles, as writing paper and ink-powder.

The Road from Toronto to the head of Burlington Bay was cut

out in 1811, and Hamilton laid out as a village in 1813. In 1833 it

was incorporated as a town, but the population in 1830 was only 653.

In the same year the population of Toronto was 2,860 or about four

and a-half times greater.

It is worthy of note that the corner of King and Wellington

streets is the location of Hamilton's first tavern, first Masonic lodge,

first school and first church. The first regular church building was

erected on the site of the present First Methodist Church, on land

donated by Col. Robt. Land in 1822. It was dedicated in 1824.

The first interment was that of Samuel Price, tavern-keeper, in 1822.

One of the oldest marble slabs in the burying-ground attached there-

to reads as follows :
" Sacred to the memory of Capt. John McKeen,

who was a partner with James G. Strobridge for the construction of

Burlington Bay Canal, who died Sept., 1824. This monument was
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erected by J. G. S., 1831." Mr. Strobridge was interred in the

same place two years later.

Burlington Bay Canal was commenced in 1823 and completed

in 1826, the width being only thirty feet. Prior to the building of

this canal Ancaster was the county-seat, having in 18 18 twenty

prosperous stores ; but many of her most enterprising business peo-

ple, such as Edward Jackson, Richard and Samuel Hatt, etc.,

removed to Hamilton on the opening of the said canal. Afterwards,

in 1846, the canal was greatly widened. The contractor for the

job, in order to bring stone for the piers from the north mountain,

near Waterdown, built a tramway. This tramway equipment was

afterwards sold to Andrew Miller, who had a project to build a canal

from the bay up the ravine in rear of the Spring Brewery to the

intersection of Bay and York streets. It is said that he obtained

from Messrs. Hess and Kirkendall thirteen acres of land in the said

ravine at a very small price, the chief consideration being that he

should build the said canal. When people became impatient at his

slow progress with the canal, he finally said he would complete the

job at the date fixed by his deed, but upon examination of the deed

it was found that no date had been mentioned.

For a long time " Mountain Road," now John street, was the

only road leading from Hamilton to the brow of the mountain. On
it were built some of Hamilton's first stores, notably one at the

northeast corner of Jackson street, kept by Rplston, and one at the

southeast corner of King street, kept by Sheldon. Later on some

enterprising property owners opened up James street to the top of

the mountain and celebrated the event with great eclat, proclaiming

that it would draw the Ancaster and surrounding country trade

through it at the expense of John Street, and that in consequence

the latter would soon be abandoned as a business street. To em-

phasize their statements they hired a farmer to sow John street with

grass seed. Commencing at the corner of King street, the agricul-

turist went southward scattering his seed until reaching the log jail,

from the rear of which he met a shower of odorous eggs, which

caused him to beat a quick retreat.

The old log jail, erected in 1861, stood on a slight elevation on

the east side of John street, directly opposite the eastern entrance to the

present Court House. It faced the west, but stood a little back from the

street, leaving room for the pillory and stocks in front. In it impe-
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cunious debtors, and others more criminal, were often incarcerated.

A prisoner on one occasion sent word to the sheriff that if he did not

make better fires and keep the place warmer he would leave.

Another prisoner, named David Springstead, burrowed under the

logs and escaped temporarily, and was thenceforth named "the Fox."

Here an incident worth relating occurred at an early day. Three

brothers named Young were accused by a prisoner confined in the

jail of having killed a man, whose body, he said, he saw them deposit

in the interior of a burning charcoal pit. The brothers were arrested,

but after an exciting trial were acquitted. Upon gaining their liberty

one of the number named John, proceeded to the United States and

succeeded in finding the party whom they were accused of murder-

ing. Both returned together, and the wretch who had endeavored

to have three innocent men executed was sentenced to three months'

imprisonment, during which he was to stand three times in the

pillory, two hours each time, on which occasions he was pelted un-

mercifully with stale eggs. The log jail gave place in 1828 to a stone

jail and court house combined, on the site of the present court

house, to which it also gave place in 1877.

The venerable bell which now rings out the alarms of fire from

the high tower at the Central fire station with such promptness,

making the faithful firemen and horses spring to the call of duty,

has quite a history. It was purchased from a manufacturer in Troy,

N. Y., in 1836, for ^100, and one of the first four debentures ever

issued by the corporation of the town of Hamilton was given in its

payment. Therefore, it would seem appropriate to designate the

old bell as the father of the city debt. It first swung from the bel-

fry of a wooden church on John street, a little south of Rebecca

street, where the Gurney company's foundry now stands. In 1840

it was removed to a tower on the roof of a building on King William

street, which forms part of the present central fire station, which

building has been in turn town hall, lock-up, police court, and lastly

fire station. About 1874 the bell was removed to the clock-tower

on the old market house and city hall, and finally in 1888 it was re-

moved to the present fire-tower at the Central station.

We have seen from what small beginnings and within a single

lifetime, Hamilton has risen from a few scattered log shanties,

where industrious and hardy settlers were heroically shouldering

back the crowding forest, to this beautiful city, filled with so many
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happy homes—the home not so much of collossal fortunes as some

neighboring cities under another flag, but where genuine comfort is

more uniformly distributed and less abject poverty prevails. There

are those living who have seen corn and potatoes growing where

now stands our stately court-house, and an orchard on the site of

our superb city hall.

Hamilton is now a city of clean streets, good schools and com-

fortable and elegant churches ; of swelling factories, whose busy

wheels give out the hum of healthy industry—a city in whose beau-

tiful setting and surroundings nature has been lavish. Her head

pillowed on the breast of the mountain, her bosom on the plain, and

her feet touching the waters of the bay, who would not love her,

Hamilton the ambitious, the delightful ?
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NOTES UPON THE SURFACE GEOLOGY OF LINCOLN
COUNTY, ONTARIO.

Read before the Hamilton Association, December 12th, i8qo.

BY D. F. H. WILKINS, B. A., BAC. APP. SCI., HEAD MASTER HIGH
SCHOOL, BEAMSVILLE.

The present paper must be understood to be a mere outline, a

connecting link between the writer's previous description of the

River Valleys of the Niagara Escarpment and a subsequent essay

which will describe more fully the features now merely hinted at.

In excuse for the somewhat deceptive title of the present effort, the

writer must plead engagements which have of necessity confined his

observations to a somewhat limited district. Moreover, in order to

connect fully the present paper with the former, the attention of the

Association is asked to some features lying beyond the limits of the

County of Lincoln, which, nevertheless, the writer thinks necessary

for the proper development of his subject. The importance, there-

fore, of the surface geology of the region extending from Hamilton

to Niagara, together with that of the district sloping southward to

Lake Erie, requires far more development than that contained in the

few scattered notes here laid before you.

Now, since it is advisable to deal with those phenomena nearest

the region in question, your attention is asked to a section exposed

on Lot 13, Con. i, Clinton Township, this being as near a typical

series as can be found, with perhaps one exception to be noted.

Again, it must be remembered that the Medina shale, unaltered,

forms the surface soil in many localities, overlaid here and there by

a layer of vegetable mould of a few inches in thickness. The sec-

tion referred to shows in descending order :

—

1. Surface soil, yellow loam— i foot.

2. Stratified brown clay, full of boulders, stones and small peb-

bles—i^ feet.

3. Brown-red clay, stratified, full of Medina pebbles, red and

green, Hudson River fragments, all strongly impregnated with cal-

cium chloride— 6 feet.
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4. The Medina Shale.

In a direction N. 20° E. from this exposure, eleven feet in ver-

tical height lower and six hundred feet in horizontal distance, we

have :

—

1. Red and green sandy clays with a few Hudson River bould-

ers—3 feet 1 1 inches.

2. Reddish-brown clay impregnated with sodium sulphate--!

foot.

Following the strike of this bed for forty feet six inches in a

direction N. 60° W. we reach a stretch of sixty-two feet, measures

concealed, then an outcrop of reddish clay, averaging from three to

four feet, in a direction N. 40° E., then, at a distance of one-

sixteenth of a mile north of the second outcrop, on a section striking

N. 40° E. for seventy-two feet, we have in descending order :

—

1. Red-brown sandy clay— 3 feet 2 inches.

2. Red-brown clay with pebbles—4 feet.

3. Red-brown clay, strongly impregnated with calcium chloride,

intersected by joints N. 60" E. and N. 41° W.—4 feet.

This last outcrop lies about twenty-three feet below the first,

showing thus a small dip towards the lake.

Except for the presence of sodium sulphate and of calcium

chloride, the foregomg may be taken as a fairly typical section, as

has been already stated, and from the point last mentioned about a

quarter of a mile of lacustrine sand overlies the clay as far as the

lake shore. On the lake shore the banks are composed of brown

clay, stratified yet unfossiliferous, capped with sand. It may be

here added, too, that about a quarter of a mile of sand and clay

beds has been, within the last fifty years, washed into the lake

—

that the lake margin then was nearly a quarter of a mile seaward

from the present position. But this account is merely traditional,

and must be received as such ; and a far more interesting fact

awaits us on turning our looks towards the land. For about fifty feet

above the lake and about a mile and a-quarter south of the present

margin, there extends a true boulder pavement—a ridge of boulders

or " field stones," rising about three to six feet above the general

level, parallel to the present lake margin. Its material has evidently

been derived from a lake terrace, to be noted immediately. It is

distinctly stratified and corresponds to Burlington Beach of to-day.

It is worthy of note that the deposits to the south of the boulder
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pavement are more clayey than sandy, while to the north the sand

predominates over the clay. The percentage of boulders is in

many localities greatly Laurentian, Huronian and Montalban ; in

others the Hudson River calcareous sandstones predominate, and

few, if any, Medina pebbles and boulders are found. It may be

added that the boulders are well rounded and as a rule free from

ice-marks.

About half a mile to the south lies the famous Second Terrace,

the ancient lake margin, of which Burlington Heights is the contin-

uation. This beach, as has been shewn by other observers, enters

the Province at Queenston Heights, follows the escarpment to

Hamilton, forms there the Burlington Heights, and runs on across

the Counties of Wentworth, Halton, Peel, York, Ontario, Northum-

berland and West Hastings. While in the last locality the ridge

rises to the height of over four hundred feet, at Beamsville the

average elevation is about sixty feet, or about a hundred and ten

feet above the present lake level. It is composed of stratified

brown clay full of boulders in many places, the boulders being of

the same character as those of the boulder pavement. Strange to

say, however, here and there, especially on the Thirty Mile Creek, the

terrace is composed of unaltered Medina deposits, the conditions

for excavation having been favorable and those for deposition the

reverse.

But this second terrace slopes gradually southward and upward

to a third beach, which abuts against the lower Niagara escarpment

;

here and there it rises suddenly, but in general its slope is gradual,

with billowy, sweeping outlines. While here and there in the val-

leys of the creeks which cut into the deposits, the Medina series,

grey band at the top and all, may be seen, the material of this beach

seems to be in general a lighter brown clay, here and there contain-

ing boulders and pebbles, principally Archaean or Hudson River in

'

age.

The fourth beach is, as has been said, the lower escarpment,

the Pentamerous limestone, at the base of the Niagara series. Very

often the beach is semi-circular in form, as may be seen near Beams-

ville, near Grimsby, and near Stony Creek. It may show upon unex-

posed surfaces deposits of clay and sand, but as a rule these are ab-

sent, for a reason suggested above. On exposed surfaces, however,

ice-marks and grooves are plentiful, and seem to be due to coast-ice
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exclusively. The writer trusts that he may here digress sufficiently

to note the importance of coast-ice as a denuding and polishing

agent. On the Labrador coast may be seen hard gneissic rock,

polished, grooved and scooped, not by glaciers, but by coast ice,

raised and lowered by the tide. While it has been distinctly shown

that a.glacier cannot erode, or can erode but slightly, coast ice cer-

tainly can accomplish a heavy task in denudation, as it was the

writer's privilege to verify in 1875. Amongst other phenomena he

then noticed that the polishing and grooving were not conspicuous

towards the summits of the hills of that forbidding rocky coast, but.

that between and above the tide-marks they were a conspicuous

feature.

From the fourth beach the land rises to the upper Niagara es-

carpment in a series of billowy clay loam fields, the escarpment it-

self constituting a well-marked terrace. As on the lower escarpment,

ice-marks are plainly visible, scratching, polishing and rounding being

as usual very conspicuous. The general direction of these marks,

it may be added, is plainly about S. 68° E., though it may appear

that a second series of strise crosses here and there at right angles to

this. The action of coast ice is to the writer as plainly demonstra-

ted here as on the Labrador coast, and he regrets greatly that

other engagements have prevented a close study of the phenomena.

But most important of all, perhaps, upon the summit of the

escarpment, at distances from the edge varying from one-eighth to a

quarter of a mile, lies a ridge of brown stratified clay, much heavier

in texture, more strongly calcareous and lighter in color than that

below the escarpment. The ridge rises to the height of from seventy

to ninety feet above the escarpment, and presents a bold, bluff face

to the north-east, while it rolls away in gentle slopes to the south-

west. This ridge—roughly parallel with the edge of the escarpment

—is traceable westward through the County, on through Wentworth

to Ancaster Township. Here it constitutes the height of land

referred to by Mr. William Kennedy on page 3 of a valuable paper

read before this Association in March, 1882. It crosses the H. and

N. W. R track near Rymal station at a height of four hundred and

ninety-three feet above Lake Ontario. The present writer inde

pendently examined this ridge west of Hamilton many years ago,

and traced it into Beverley Township. As Mr. Kennedy has stated,

it is the water-parting between the streams flowing into Lake Onta-
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rio and those flowing into Lake Erie; and yet it is penetrated b)'all,

or by nearly all the creeks which have a north-eastward direction.

Thus, near Beamsville, the Twenty and the Thirty Mile Creeks have

cut their way through the ridge long after this ridge had been de-

posited. It is, moreover, the last sea-margin of the former Lake

Erie at a time when the highlands of Western Ontario stood far above

the water level of that day ; and it has been as this sea-margin refer-

red to on page 6 of "River Valleys of the Niagara Escarpment."

To the south of the ridge the soil is nearly uniformly brown clay in-

tersected by swamps, and this character is maintained as far south as

Lake Erie.

It is worthy of notice that the clay area covers not only great

parts of Lincoln and Welland Counties, but also the Townships of

Barton, Glanford, Saltfleet and Binbrook of Wentworth, a small part

also of Ancaster, and nearly the whole of Haldimand County, to-

gether with portions of East and South Norfolk. A line drawn from

Concession 2, Lot 3, Ancaster Township, at the mountain edge,

south-west to Concession 5, Ancaster Township, thence south-

westerly to Onondaga, roughly represents the line between the clay

and the overlying sand. The line is next met with about two or three

miles east of Oakland, Brant County, about three miles east of Wat-

erford and four to five miles east of Simcoe, near Renton station on

the Air Line, reaching Lake Erie west of Port Dover. A subordi-

nate clay area occupies the southern part of Walsingham and

Houghton Townships, Norfolk County, evidently a former extension

of Long Point Bay. It is worthy of note that by comparison of the

levels on the Canada Southern Division of the Michigan Central

Railway, those along the Air Line Division of the Grand Trunk,

and those along the Buffalo and Goderich Division of the same,

the sand stands at a much higher level than the clay area of

South Lincoln, Welland and Haldimand. Thus, the sandy deposits

along the Air Line near St. Thomas east to Simcoe, have an eleva-

tion greater than five hundred feet above Lake Ontario, while from

Simcoe east they fall much below this, and from Jarvis east to the

Niagara River the clay beds do not exceed three hundred and sev-

enty-five feet. Along the Canada Southern, except at Villa Nova,

East Norfolk, the clay never exceeds four hundred and seventy feet,

while the sand and gravel beds near Waterford maintain a pretty

uniform level of over five hundred and eighty feet. Along the
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Brantford, Norfolk and Port Burwell Line the sandy deposits of

Oxford County show an average elevation of over five hundred feet,

as also do the Oak Plains near Brantford. In 1886, moreover, the

writer measured a section exposed in the sandy beds near Lake

Erie, in Charlotteville Township, and found it to consist of sand 40

feet, followed by yellow and brown clay, 10 feet, stratified; sand,

stratified, 80 feet ; blue clay 30 feet, to the edge of Lake Erie ; thus

giving a total height of one hundred and sixty feet above Lake Erie,

or of four hundred and eighty-five feet above Lake Ontario.

The use of these apparent digressions from our subject will be

seen when we shew how these bear, or seem to bear, upon the pres-

ent distribution of clay in the region under consideration—South

Lincoln. The clay area having the escarpment for its margin, was

evidently cut off" to the west by a sand-bar derived from the higher

lands of Ontario, and this sand-bar so shaped the currents of the

then existing lake as to preserve an expanse of quiet, somewhat

shallow water, greatly resembling the present Long Point Bay, this

water covering Haldimand, South Wentworth in part, South Lincoln

and Welland Counties, a few sandy spots showing yet shallower

water. At that time the drainage of Lake Erie was either to the

west, along the Wabash Valley reversed, or towards the east as some

have supposed, beyond Buffalo to Central New York and to the Sus-

quehanna. Be that as it may, Niagara River then had no existence,

the clay and the gravel and sand beds containing recent shells, and

now seen at Goat Island and elsewhere, far above the river level,

pointing rather to the eastward margin of the former lake. Not un-

til the barrier at Queenston Heights was broken could the drainage

of Lake Erie take place as at present ; and the cause of the fracture

seems to have been mere warping of the earth's crust, even though

very small. A more careful examination of the superficial deposits

at Queenston Heights may reveal some other cause, and until that

time the warping spoken of must be held as provisionally true.

Whatever was the cause, it seems to have operated almost simul-

taneously upon all the streams of the Niagara district, compelling

them to break through the barrier, thus draining to a large extent

the area of quiet water previously mentioned, and leaving lagoons

separated by clay and gravel ridges, from which lagoons by silting up

have been derived the present swamp areas of the district in ques-

tion.
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Meanwhile, what was going on at the lower level, Lake Ontario ?

The deposits were being laid down in a series of terraces, and from

the fact that the Medina red rock weathered forms the surface soil

in many places, we may infer that powerful currents were carrying

eastward much of the clay and sand of that day. The formation of

the terraces could easily go on contemporaneously with the deposi-

tion of clay and sand in the upper area, and, as the water was drain-

ed away, the terraces remained high and dry. Indeed, so far as the

writer's observations have gone, all but the second terrace were ex-

posed somewhat suddenly, since there is no boulder pavement a

little below their level, as there would be if the water had broken

against their faces for a considerable time. Again, as has been said

before, in some cases we rise imperceptibly from terrace to terrace

over a succession of billowy meadows and fields, which are

often intersected by little streams
;
precisely what we should expect

to find in a suddenly drained area. The cause of this sudden

drainage has been shewn by Dr. Spencer to be the removal of a bar-

rier of some kind at the Thousand Islands, thus allowing a vast in-

crease in the volume of water pouring seaward down the Saint Law-

rence. Meantime the creeks of the district had commenced to cut

their way down the escarpment and to form valleys of their own.

Probably the second terrace, the most conspicuous feature, occupied

more time than the others in its formation, especially since it has

been traced so far and so successfully, and since it is fronted by such

a well marked boulder pavement. Finally, the latest deposits were

laid down, and the present levels of land and water defined.

To sum up, the writer's observations seem to point to the fol-

lowing phenomena :

—

1. A northward extension of Lake Erie, as has been said, the

topography of which consisted of a large southward extending sandy

island, occupying Oxford, Norfolk, Brant and West Wentworth
Counties, as also parts of Middlesex and Elgin. East and west of

this were areas of sheltered water, that on the east embracing Lincoln,

Haldimand, East Wentworth, northern part, and Welland, having the

Niagara escarpment as its northern margin.

2. From some reason or other, a breaking of the barrier at

Queenston Heights, a development of Niagara River, and a vast dim-

inution in the volume of water in Lake Erie ; simultaneously, a break-
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ing of the barrier in various parts and a commencemient of many

north-eastward flowing streams.

3. At the same time as i, the formation of a series of terraces

in the area of Lake Ontario at a lower level than in the above.

4. The somewhat sudden stoppage of the growth of these

terraces due to removal of a barrier of rock at the Thousand

Islands.

5. Establishment of the present levels of land and water.

6. It may be noticed that since recent shells have been found

in the beds of Goat Island, and in those along the Niagara River

—

and also, since in the brown clays ofWalsingham Township, Norfolk

County, underlying the sand, the writer has found leaves of the red

maple, the birch, the poplar and several willows—therefore, geologi-

cally speaking, the time occupied in the development of the above

must have been very recent.

Lastly, the above must be taken to be a first crude summary

rather than a finished detail—a suggestive or would-be suggestive

outline, rather than an exhaustive picture.
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EGYPT, AND SOME ACCOUNT OF THE BOOK
OF THE DEAD.

Read before the Hamilton Association, January 8th., i8gi.

BY H. B. WITTON, ESQ.

For ages the land of Egypt has commanded the attention of

antiquarians, historians, warriors, statesmen and travellers. To this

day, thoughtful men of many countries turn towards Egypt a

longing lingering look, for since the dawn of civilization shed a

glimmering light upon the earth, in the far background of the picture

of man's doings, where all is hazy, indistinct, and almost lost in the

aerial perspective of the past, Egypt shows a distinct if faint outline.

Who but has felt some interest in that land ? In youth we eagerly

read of Joseph, and his brethren who sold him as a slave into Egypt

;

of his eventful life; his interpretation of Pharaoh's* dreams; his

exaltation ; his provision 'against famine, and relief of his family who

for fear of hunger had gone down into Egypt to seek food. And
with what zest we read on how Joseph made himself known to his

brethren ; and how the Israelites settled in Egypt and increased in

numbers, so that they threatened to overrun the land ; and how

Pharaoh, having recourse to sterner measures than modern Malthu-

sians have ventured to suggest, commanded that the male children

of the Israelites should be put to death ; and further on we read

how the mother of Moses, to screen her child from that cruel edict,

hid him in an ark of bulrushes, which she floated on the Nile, where

he was found by the King's daughter, who adopted him as her son
;

of his sympathy for the wretched, his gifts as a leadqj; and lawgiver,

and of the Israelitish oppression and exodus. These narratives are

indelibly impressed on the memory. We never forget them, and

they whet the desire to learn something of the researches of

ChampoUion, Lepsius, Petrie and the other Egyptologists of the

nineteenth century.

Hardly less interesting than Egypt itself is the river by which it

has been formed ; for the saying of Herodotiis, more than two

thousand years ago, that Egypt is the gift of the Nile, is literally
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true. We marvel at the Thames and Mersey, as thronged highways

of modern commerce ; at the beauty of the Rhine ; at the stretches

of the Amazon or St. Lawrence ; and at the Ganges, held in venera-

tion as a sacred stream by millions ; but the Nile has characteristics

which are unique and which surpass them all. Through that immense

region of desert which stretches from the Atlantic Ocean across

Africa and far into Asia, the Nile is the only river powerful enough

to force its way northwards from the equator to the sea. Starting

from the mountains which skirt the great central basin of Africa, the

Nile traverses in all a distance of four thousand miles. From the

confluence of the Blue and White Nile at Khartoum to the em-

bouchure of the river into the Mediterranean, it extends over fifteen

degrees of latitude, and, taking into account its numerous bends,

runs in that course about 1800 miles. A short distance below

Khartoum it receives one tributary, but after that, for more than a

thousand miles, it is fed by neither stream nor brooklet, as there is

nothing on either hand but an arid desert. As Leigh Hunt pictures

it in his beautiful sonnet :

'

' It flows through old hushed Egypt and its sands,

Like some grave mighty thought threading a dream,

And times and things, as in that vision, seem

Keeping along it their eternal stands,

—

Caves, pillars, pyramids, the shepherd bands

That roamed through the young world, the glory extreme

Of high Sesostris, and that southern beam,

The laughing queen that caught the world's great hands.

Then comes a mightier silence stern and strong,

As of a world left empty of its throng,

And the void weighs on us ; and then we wake,

And hear the fruitful stream lapsing along

'Twixt villages, and think how we shall take

Our own calm journey on for human sake."

From Kh^oum to the sea the Nile falls more than twelve hun-

dred feet, and as the geological strata dip from south to north the

higher up the river the older are the rocks. A thousand miles up

stream, the cataracts rush through Nubian granite and syenite, while at

the lower part of the river, from Cairo to Edfu, the rocks are of num-

mulitic limestone, so called from the myriads of coin-like shells they

contain. The pyramids were built of that limestone. Further up

the river than the limestone, but before the granite region is reached,

is the Nubian sandstone, which extends into the desert for
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thousands of miles. It was from that sandstone the Temples of

Upper Egypt were built. Through these rocks the Nile flows at an

average rate of three miles an hour. The valley through which it

runs varies in width from four to thirty-two miles. Rawlinson

estimates the average width of the Nile to be a mile ; of the Nile

Valley to be seven miles ; and the cultivated breadth of the Valley,

in consequence of its being flanked with sand from the desert, he

thinks does not exceed an average of five miles. In places, the

banks are i,ooo feet high, and resemble huge canal embankments.

From the Cataracts to the point just north of Cairo, where its

bifurcation begins, the Nile from its earliest history has undergone

but little change. Below that point there has been great change.

Seven channels are mentioned by ancient writers; and although there

are still numerous small streams, there are but two navigable chan-

nels, which empty into the sea at Rosetta and Damietta. The old

courses have long been dry. From Cairo to the Mediterranean the

low flat land through which these channels flow, from its similarity in

outline to the fourth letter of the Greek alphabet, is called the Delta

of the Nile. Its base is not a straight line, as the shore bulges out

into the sea. The extreme points, east and west of the Delta, are

about three hundred miles apart, and from the southern apex of the

Delta to the sea is about one hundred miles. The point where the

river forks is said to have formerly been six miles higher up the

stream. The course of the mouths of the great river is continually

changing. A fourth part of the Delta is covered with shallow lakes,

and the water encroaches towards the west.

The almost unexampled fruitfulness of the Nile Valley is due

to the Egyptian climate and to the fertilizing mud left on the fields

after the yearly inundations of the river. The tropical rains of

Central Africa fall from the middle of May till the middle of

September. The Nile, swollen by these rains, continues to rise

from June till September, when it remains stationary about a fort-

night. In early October, fed by melted snow from the mountains,

it rises again for a few days and reaches its highest level, after which

it subsides, at first steadily, and then more rapidly, till in January,

February and March the fields dry up, and at the beginning of June

the river is at its lowest level. At Cairo the average rise of the Nile

is 23 or 24 feet, some years it rises 26 feet, and occasionally but

22 feet. In Upper Egypt where the river is narrower the water rises
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to a greater height. At Thebes it reaches 36 feet, and at Syene 40

feet. In the Delta, near the sea, the average rise of the water is

only about 4 feet. The night of the 17th of June is called "the

night of the drop," as according to an old Egyptian myth, a tear of

Isis falls into the Nile on that night and causes the river to rise.

Astrologers profess to calculate with precision the hour of the fall of

the sacred tear. At Cairo, on that night, a multitude throng the

bank of the Nile, and numerous old and curious practices are

indulged in. From inscriptions found on ancient Nile columns,

similar festivals, it appears, were celebrated as early as the 14th

century before Christ.

Besides the fertile lands along the river there are five Oases in

the desert beyond the Nile Valley that are fruitful. Brugsch says

these spots derive their nam^e from the old Egyptian word Wah, " an

inhabited station." Some of these are small, and most of them are

thought to owe their fertility to subterranean communication with

the Nile. The Fayum is the largest Oasis. It, however, has sur-

face connection with the Nile. It is an oval district comprising 840

square miles, is very fertile, and was the seat of the great temple

called the Labyrinth, which Strabo describes, and which Herodotus

calls one of the wonders of the world.

The ancient people of this wonderful valley of the Delta, and

of the Oases, are said to have numbered eight millions ; a greater

population than they boast to-day, if the large foreign element in

Egypt be included. Modern historians, anthropologists and philolo-

gers have worked hard to trace back the history of man beyond the

old landmarks, and in some directions their efforts have been crowned

with success. Latin authors tell us something concerning the early

condition of Britain, France and Germany ; and the literature shew-

ing what contributed to the making of these countries daily increases.

Schrader, and a score of others, following with untiring patience the

clew of language, have plodded their way back to the prehistoric

past, and give an interesting picture of early Aryan civilization. We
know but little of the aboriginal tribes of this Western world ; but

Champlain, Charlevoix and the English Voyagers, will set at rest the

future enquirer who attempts to follow the wave of civilization,

which, in the last two centuries, has resistlessly overspread this con-

tinent. But hitherto, attempts to discover the origin and descent of

the ancient Egyptians have been futile. The sphinx still refuses to
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give up her secret. Ethnologists and philologers do not agree as to

the affinities in race and speech of the ancient Egyptians. The

linguists maintain that no African race oppressed by tropical heat,

has ever developed a civilization like that of Egypt ; and that the

structure of the Egyptian language ig Asiatic, and close akin to the

Semitic languages. One philologer points out its analogies to the

Aryan tongues. The word Chaini^ ' black,' used by the Egyptians to

designate their country in contradistinction to the white sands of the

desert, resembles, it is said, the old Indian sydma, having the same

meaning ; and gupta or kopte, the chief element in the word Egypt,

is akin to gupta, used as a suffix to vazsya, the designation of the

Indian agricultural caste. Ethnologists perhaps incline to the views

of the Egyptians themselves, who believed they were the offspring of

the Gods, and indigenous to the soil. However that may be, it is

certain that in the XVIII dynasty Thothmes the third sculptured

types of races tributary to his arms; and defined several types of the

Asiatic and African races as sharply as they could be portrayed

to-day. When the structural affinities of the Egyptian language are

thoroughly compared with those of other tongues, clearer light will

be thrown on the subject ; for if language be not an infallible racial

test, it generally decides a nation's ancestry, as fairly as the Ephrai-

mite was detected by his sibboleth, and as Peter the Galilean was

bewrayed by his speech.

It is remarkable that Egypt bursts on our view at once as a

highly civiUzed country. Like the fabled goddess who sprang

perfect from the brain of Jupiter at her birth, Egyptian civilization

first manifests itself at almost its highest pitch of perfection. The

reign of Menes, the founder of the ist dynasty, is placed at about

4000 years before the Christian Era, and only a few hundred years

before the building of the great pyramid. But behind him there

must be a background of ages of unrecorded growth to bring Egypt

to that stage of national life. For our oldest history of Egypt, apart

from the monuments and papyri, we are indebted to Alexandria

Ptolemy Philadelphus, the second of the Grseco-Egyptian Kings, who

was a liberal patron of art and literature. He gathered at his court the

most famous men of his time. Amongst them was at least one

—

Euclid the Geometrician—who is better known in the world to-day

than he was then. Ptolemy filled the famous Alexandrine

Library with the treasures of antiquity, and caused to be
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translated into Greek the Septuagint version of the Jewish

Scriptures, and a work on the reUgion and chronicles of Egypt.

For that work he secured the services of an Egyptian priest named

Manetho, the beloved of Thoth. It was this Chronicle of the

Egyptian Kings which the priests of Memphis had permitted

Herodotus to see. His works have been lost, one poem perhaps

excepted, and the list of the kings as imperfectly transmitted by

Josephus, Eusebius, and Julius Africanus. No country has such

ancient records as those of Egypt. The monuments were built to

defy time, and the papyri and embalmed dead, by the dry climate

and desert sands, are hermetically sealed against decay. As Prof.

Whitney says :
" The oldest writings by man are held by dead hands

in the valley of the Nile." But with these advantages there remains

a wide gulf between Egyptologists regarding Egyptian chronology.

From 1842 till his death in 1884, Lepsius devoted himself to the

study of Egyptology, and made a methodical comparison of the lists

of Manetho with the ancient monuments and papyri, especially with

a papyrus at Turin, which is in fragments from age, and is held in

high repute. The chronology adopted by Lepsius has not escaped

criticism, although with minor modifications it has been widely

adopted. He places the age of Menes, of the First Dynasty, at

3892 B. C, and the end of the XXX Dynasty, the closing reign of

the Persian kings, at 345 B. C. The Greek, Roman, Byzantian and

Mohammedan periods of Egyptian rule which followed are not in

dispute.

Difference of opinion regarding Egyptian chronology has mainly

arisen in this way. Some scholars regard the kings given in the list

of Manetho as reigning in succession, and take the sum of their

collective reigns to be the true time elapsed from the first to the

last on the list. Others contend that several of the kings mentioned

reigned in different parts of Egypt at the same time, and must be

reckoned as contemporaries to rightly compute the time covered by

all the dynasties. It is not strange that knowledge concerning

Egypt is incomplete, as it was only to the last generation of scholars

that Egyptian records ceased to be sealed books. The burning of

the Alexandrine libraries and the extinction of the priesthood destroyed

the old learning. The written speech of the Egyptians was changed

and carried on in Greek characters, with half-a-dozen of the old

letters for sounds the Greek alphabet could not express, and, known
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as the Coptic, that language survived as a Uving language amongst a

small school of priests until last century.

Egyptian writing is of three kinds, called Hieroglyphic, Hieratic

and Demotic. The Hieroglyphics were cut in stone, or, for sacred

purposes, depicted in outline on vestments and papyri. They were

called by the Greeks grammata hieroglyphica— letters sacred sculp-

tured. The two other forms of writing are cursive and quicker

methods of conventionally representing the older characters. The

Demotic, the younger of the two systems, does not appear in use

till the ninth century B. C. From cursory inspection, the monu-

ments and writings were found to shew a variety of Hieroglyphic

characters, and closer scrutiny proves that they are even more than

was suspected. A Leipzig publishing firm keep in stock for Egyptian

printing a font of 1479 different Hieroglyphic signs. They include

representations of divinities, men, women, birds, beasts, fishes,

insects, and forms of the chief objects before the eyes in Egyptian

life.

With such a bewildering variety of signs, it is little wonder that

Egyptian writing for centuries was thought to be a form of picture-

writing only ; and that its characters were supposed to be ideographic

and not phonetic. Prof. Mahaffy, in one of his essays, shews, with

his usual ability and force of illustration, how transition from the

lower form of picture-writing may advance to the suggestion of

abstract ideas, by depicted objects of sense ; and may further become

a conventional alphabet to symbolize sounds, and set in train those

faculties of our intellectual and emotional nature, which a clever

writer%by his pen has the power to excite. It was after a time

learned that figurative, ideographic and phonetic signs are all found

in hieroglyphic writing. How this discovery was made is an inter-

esting story.

In 1799 a French officer of artillery, when digging a trench in

Fort St. Julien, at Rosetta, found a block of black basaltic granite, on

which was a trilingual inscription. He was not heedless of his treas-

ure trove, for his General had brought with the army the best artists

and savants of France, expressly to describe the antiquities of Egypt.

Their description filled twenty-two immense folio volumes sold

at $1,000. It was the grandest work of its day, and, though in part

superseded, remains one of the great books of the world. Nelson

rudely awoke Napoleon from his dream of Eastern empire, and after
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the army on whom "forty centuries looked down" had retreated,

the Rosetta stone was sent in 1802 by Hamilton to England, where

it remains in the British Museum. On the face of the stone is in-

scribed in Greek, in Demotic, and in Hieroglyphic characters, the

decree of the priests of Memphis after their coronation of Ptolemy

the Illustrious, with the double crown of Upper and Lower Egypt at

Memphis, in the temple of Ptah, 200 years B. C. Porson and

Heyne made out the Greek text of the inscription, and in 1802

DeSacy, the French Orientalist, and Ackerblade, a Swede, who un-

derstood Coptic, analyzed some of the names in the Demotic text.

Young, the physicist, best known by his theories concerning light,

published in the Transactions of the Antiquarian Society, in 18 15, a

supposed translation of the Hieroglyphic text. He and Champol-

lion worked simultaneously, though by different methods, but the

brilliant Frenchman carried his system beyond the point at which

Young rested. Young, however, independently discovered that the

cartouches or lines surrounding some of the signs, contained the

proper names of Kings. The truth of that had been suspected by

Zoega, a Dane. Young's greater discovery was that the figures with-

in those lines represented, not ideas, but sounds. That was the

hinge on which the secret turned. Champollion hoped this might

some day be found true, yet was not sure but such hope might turn

out to be an illusion. In 18 14, only a year before, he wrote :

—" My
" studies day by day strengthen the flattering, though perhaps illu-

"sive hope, that from those tablets on which Egypt represented

" only material objects, will yet be recovered the sounds of the lan-

"guage and the expression of Egyptian thought." Champolli6n was

on the threshold of discovery, but Young was the first to cross into

the vestibule of the temple. The credit given to him by Sharpe, the

Egyptologist, can hardly be gainsayed :
—

" It is to this stone, with its

" three kinds of letters, and to the skill and industry of Dr. Young,
" that we now owe our knowledge of hieroglyphics. The Greeks

"and Romans, who might have learned how to read this kind of

" writing if they had wished, seem never to have taken the trouble

" and it was left for an Englishman to unravel the hidden meaning
" after it had been forgotten for thirteen centuries." It was not till

December, 17th, 1822, that Champollion read to the Academy his

celebrated paper, published under the title of "A letter to M.

Dacier." He was an excellent Coptic scholar, and in his later years
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was SO familiar with the demotic characters that notes for his own

use were often written with that alphabet. It is said that some of

these notes fell into the hands of a French Academician, who pub-

lished them as an original Egyptian text of the Antonine period. In

his paper at the Academy, he gave readings of many names, and of

some other words, and shewed the hieroglyphic alphabet to be

phonetic, and in some cases syllabic. On the same night of his

reading at the Academy, the discoveries announced in his paper were

communicated to Louis XVIII, who, as a mark of esteem, sent

ChampoUion a snuff-box on which was the royal monogram set in

diamonds. That was a princely gift ; though one he more highly

prized came in the words of Chateaubriand : "His discoveries will

" have the durability of the immortal monuments he has made
^' known to us."

All the signs used in Hieroglyphic writing are pictures good or

bad of actual objects. A sign may stand alone as a picture to

represent the object meant, or it may be placed at the end of a

word, which is the phonetic name of an object. Signs are also used

figuratively. A circle means the sun ; and figuratively it means a

day ; a vase tilted so that liquid is pouring from it signifies a priest

;

the ostrich feather means justice, and the leg of a man in a trap

means deceit. Another use for signs is as " determinatives." That

use is common mostly after proper names. Thus the names of

birds are followed by the picture of a bird ; of fur bearing animals

by a figure shewing a bit of the pelt of an animal and its tail. But

in all inscriptions, most of the signs are phonetic, and the sign for

each sound is some familiar object. Thus moulag is the Egyptian

word for owl, and an owl is the sign for the m sound, the first sound

in the name of that bird. Some signs represent syllables, as the

crux ansaia, the handled cross, in ankh, life. Rawlinson says there

are at least a hundred signs of this kind. Numbers from one to

nine are written with a short vertical stroke for each digit, those

from four to nine being written in two rows, one over the other.

Occasionally Hieroglyphic writing is found in vertical columns, but

it is generally in horizontal lines, to be read from left to right if the

signs face to the left, and from right to left if they face to the right

;

addition of a pointed ellipse, an open mouth means the sign is used

phonetically.

The grammatical structure of the language has been partly
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unravelled. The article is declined, and substantives and adjectives

form their plural by adding an additional letter. Pronouns are used

independently, or as suffixes to the verb. The first person of the

verb is distinguished by a sign representing the figure of a man
speaking. Heine said it was fortunate that the Romans learned

Latin in their cradles, for had they learned that language as he did,

they could never have found time to conquer the world. Taking

into account the number of signs with which this language is written,

and that they may be used in a representative, symbolic, determina-

tive, or phonetic sense, and that sounds of the phonetic alphabet

have more than one sign, may we not paraphrase Heine's words,

and say, had the Egyptians not learned their language in their

cradles, they could never have found time to build the pyramids

and make their valley the garden of the earth.

The efforts of Young, Champollion and their coadjutors have

been followed by success. Starting as they did, and within the life-

time of living men, to examine a dozen signs, which they conjectured

might be phonetic symbols of an ancient alphabet, these earnest

men were pathfinders who broke the way to a knowledge of the

language of one of the oldest and most important of ancient nations.

How long Hieroglyphic writing was in use none can say. One of

the Oxford museums has a monument, thought to date from the

second dynasty. That may admit of doubt, but monuments of the

fourth dynasty incontestably shew that this form of writing has

existed, at least, for 3000 years before the Christian era. The
literature to which that language is the key remains in great part on

the walls of Egyptian Temples, Pyramids and Tombs, and on the

cerements and papyri buried with the dead. The large number of

Egyptian books stored in the museums and libraries of Alexandria,

when the Ptolemies made that city the most renowned seat of learn-

ing in the ancient world, in successive tumults, were destroyed by

Roman, Mohammedan, and, I fear it must be added, by Christian

hands.

During the last half century men of ability and learning have

devoted their lives to the study of Egyptian history. They have

worked assiduously, and have garnered their treasures where they

will be safely kept and can be freely studied. Even the Nile mud
has had to yield up monuments and cities buried so many ages that

their names were forgotten. Some of the shadowy, half mythical.
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personages of the older historians, their later brethren by the force

of their genius and persistency of their industry, have made as real

to us as Julius Caesar or William the Conqueror. We can follow

their actions, call up a mental picture of the world they lived in and

pass our judgment on their motives. Their most sacred haunts, the

interiors of their temples and mausoleums, shrouded for ages in

silence and darkness, have re-echoed to the footstep of the intrusive

unhallowed stranger, and have revealed their beauty to the flash of

the magnesium wire and the lightning rapidity of modern photo-

graphy. But it is hard to make the events of a score of centuries

march before the mental vision in consecutive course, and harder

to describe the development through long ages of the inner and

spiritual life of a gifted people. The night of Egyptian darkness was

long, and the darkness was a thick darkness, to be felt. The dawn

has indeed broken, and we have glimpses of a civilization whose

very magnificence almost staggers our belief. But the most skilful

historian can give only a faint sketch, with many a broken line, of

these long ages, and we can never hope to enjoy as complete a pic-

ture of Egypt as Gibbon gives us of declining Imperial Rome.

One striking trait in the character of the Egyptians was their

care of their dead. To understand whence that care arose, we must

know their views of the constitution of man. Dr. Maspero, an

authority on these questions, says the Egyptians regarded every

human being as consisting of the body ; the Ka, or double of the

body ; the Soul, Bi, represented as a hawk with a human head ; and

the Khoo, the " Luminous," a spark from the fire divine. The Dr.

further says that the Egyptians also believed, that if left to them-

selves after death any or all of these component parts of a human
being might pass into dissolution, when the man would die a second

time, be annihilated. Their piety to their ancestors averted that.

Embalming preserved the body, and prayers and offerings saved

the other constituent elements of the human being from second

death.

In Egypt embalming of the dead was a profession, and the

fraternity were so jealous of their rights that the services of the

proper functionary of the district had to be secured in each case of

death. During the long periods of Egyptian history, new drugs

and processes were discovered, but the end aimed at—the preserva-

tion of the body from decay—remained the same. The late Dr.
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Birch, of the British Museum, says the early embalmers in their

practice depended on salt, wax and wine. In the middle empire

naphtha and bitumen were used, and later, as the art declined,

cheaper substances were relied on. The time of embalming oc-

cupied about 70 days, which were spent by the family as days of

fasting and mourning. After the antiseptic preparations were

finished, a plate on which was engraved the mystical eye was placed

on the body; amulets were strung upon the neck; and, as the

heart was the seat of life, the sacred scarabseus, with special signs

and ceremonies, was placed over the heart. The body was then

enwrapped in six or seven hundred yards of linen, on the outer ban-

dage of which a scribe wrote the name of the deceased, sometim^

adding his age at death, and the year of the King's reign when death

happened, and the mummy was then ready to be encased. The
cost of embalming, according to Herodotus, was from $100 to

$1,200.

Not the least singular of the charms for adornment of the dead

was the sacred beetle, the scarabseus, placed over the region of the

heart. In Egyptian its name was kheper, a word supposed to be

derived from khepra, " to become," and it was made the emblem of

earthly life and of the changes of man in the life to come. The
original of these singular adornments, the common black beetle of

Egypt, lays its eggs on the brink of the Nile, surrounds them with

dirt, rolls the ball up the steep river bank beyond reach of the inun-

dation, to the edge of the desert, and, leaving them to mature in the

heat of the sun to perpetuate its race, dies in peace at its appointed

time. This industrious little creature the Egyptian priests choose as

their emblem of creative power and of immortality. It was made a

hieroglyphic sign, meaning "to be" and "to transform." Miss

Edwards says :
—"His portrait was multiplied a millionfold, sculptu-

" red over the portals of temples, engraved on gems, moulded in

"pottery, painted on sarcophagi and the walls of tombs, worn by the

" living, buried with the dead."

The scarab is the symbol of duration, and to wear one was a

preservative from death. Around this primary idea a thousand

conceits clustered, and as charms they were used without hmit.

Scarabs or conventional representations of them, scaraeboids, were

cut out of schists and many other materials, and of all sizes. They
were glazed and colored in a variety of ways, according to the fashion
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of the times. Their study has. become a fascinating and instructive

branch of Egyptian Archaeology. Mr. Petrie, in a volume published

a few months ago, gave exquisite drawings of more than 2,300

specimens. He has given only such as bear the names of Kings and

private persons ; but the best specimens of the great Egyptian

Museums are in his book. All the dynasties, and most of the

Monarchs of the dynasties, are represented and classified in chron

ological order. It behooves us not to be altogether heedless of scarabs,

for has not Miss Edwards, with great mock gravity, in an appreciative

review of Mr. Petrie's book given warning that " Civilized mankind
" is divided into those who care for scarabs and those who do not.

" The former are a select minority* the latter are dwellers in outer

"darkness, and so ignorant that they are even ignorant of their

" ignorance."

The same solicitude devoted to the preservation of the dead

body was given to its place of sepulture. To the Egyptians the

homes of the dead were more important than the homes of the

living. A dwelling house for the living was but a resting place

which was unimportant, and its structure might be inexpensive and

mean. The place of sepulture for the dead was an eternal abode, of

superlative importance, and, like the temples of the gods, could not

be made too costly or too elegant. Crushed by the tooth of time,

and showered over by the sands of the desert, Memphis, the glory

of ancient Egypt and seat of her early Kings, so utterly perished

that its very place of existence was in dispute, till the shovel of the

modern explorer revealed its site beyond doubt. But the tombs of

its adjacent necropolis exist in hundreds, and amongst them stands

the great pyramid, a marvel of what Egyptian art produced 5,000

years ago, and which in our days of colossal structures, Ferguson,

the historian of architecture, says, remains the first building in the

world. According to the best Egyptologists, an Egyptian tomb, be-

sides being a resting place for the body, had to include rooms for

the soul, which were closed on the day of burial, and which it was

sacrilege to afterwards enter ; a reception room of the Double, where

friends of the-deceased and the priest brought their offerings; and a

passage connecting the two. The reception room accessible by

friends was sometimes above ground. Much variety in tombs, ac-

cording to the place of burial and station of the deceased, was

permissible, but the general features of construction carried out
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were the same in all, and every Egyptian, according, to the national

beliefs, was theoretically entitled to such an eternal dwelling. But

theory and practice, like faith and works, often differ, and the typi-

cal Egyptian tomb was virtually for only the wealthier dead. Mas-

pero gives a pathetic picture of the lot of the poor. The funeral

rites once over they were disposed of in ransacked tombs, or hud-

dled en masse in shallow pits in the sand, and covered only with

their bandages or a few palm branches. A pair of sandals of paint-

ed card-board or plaited reeds, a staff and a simple ring, the toy

image of some favorite god, a mystic eye or scarab, and a cord

twisted round one of the limbs to protect from necromancy-—such

were the funerary trappings of tht pauper dead.

The greatest of the Egyptian tombs, the pyramids, have called

into existence a literature of their own. More than thirty volumes

aim to shew the purpose for which these massive structures were

built ; and in addition to books, there are magazine articles and

pamphlets without number, written to accomplish the same end.

The conjectures of these writers are numerous and some of them

fanciful. It is contended that the pyramid of Cheops, Khufu, the

great pyramid, 454 ft. high and 750 ft. wide, divinely reveals a sys-

tem of weights and measures for the human race, and for all time.

Another thinks that they were granaries to provide against famine,

and another that they were astronomical observatories. The best

Egyptologists, however, stand aloof from such theories. They agree

that the 66 pyramids found in Egypt were tombs and were built for

no other purpose. The nature of Kings, their souls, bodies, and

whole constituent parts, were not supposed to differ from those of

other men, and their royal tombs, the pyramids, like other tombs,

contain a chapel, passage, and sacred vault. They differ greatly in

size, as the smallest is only 30 ft. high, and it is difficult to conceive

why the Pharaohs, during the thirteen centuries in which these

tombs were built, should have chosen sepulchres of such different

proportions,

In constructing their tombs, when space permitted, the chapel

was built over the vault, and a shaft connecting the two was sunk,

sometimes in front of the tomb door, and sometimes into a corner of

of one of its chambers. In instances the chapel was built apart

from the tomb, and occasionally at a considerable distance from it.

It was into the chapel that on feast days relatives, friends and priests
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brought offerings, and placed a repast on the offering table, of which,

after the living had departed, the double was supposed to partake.

But those recently dead were found to engross most of the attention

of the living, and when action was taken, similar to that our forefa-

thers used to take in our own Christian times by establishing found-

ations to have such ceremonies performed by the priesthood, it only

put off a little further the day of forgetfulness and consequent an-

noyance to the dead, whose double might, it was thought, through

such neglect, be reduced to seek food from the garbage of the town.

To obviate such a calamity recourse was had to painted and sculp-

tured representations of offerings in lieu of the offerings themselves.

At first decorations were confined to the chapel of the tomb, but

afterwards on the vaults pictures were painted and passages were in-

scribed from the Book of the Dead and from other works, intended

to strengthen the soul during its probation in the other world. This

practice goes back to the time of the early dynasties. The inner

walls of some of the pyramids are covered with inscriptions. At a

later date such texts were written upon sarcophagi, and on some of

the early tombs whole chapters from the Book of the Dead are in-

scribed. Later on still, in the fifteenth and sixteenth centuries

B. C, these books of the dead were written on papyri attached to

the person of the mummy, placed between the folds of the banda-

ges, or laid near the coffin.

A fair general view of ancient Egyptian literature may be ob-

tained from the " Records of the Past," a series of volumes published

in London and edited by Birch, Renouf, Sayce and other scholars

of reputation. The Book of the Dead is, however, the most inter-

esting volume of Egyptian literature as yet discovered. As early as

1805 M. Cadet published "A figured copy of a roll of paper found

at Thebes in the tomb of a King," and made some curious specula-

tions concerning its contents. Other copies followed, the chief of

which was '''' Das Todtenbuch der ^gypter nach dem hieroglyphischen

papyrus in Turin, 1842" The edition by Lepsius contained 165

chapters, and he was likely the first modern editor who understood

the text. Every museum of note in Europe has now a copy of the

Book of the Dead, and numerous fac similes have been published.

But no single papyrus hitherto found contains all the chapters of the

book, and the Congress of Orientalists, held at London in 1874,

commissioned M. Naville, a distinguished scholar, to prepare a com-
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plete text of the whole book. M. Naville confined his attention to

MSS. of the time of the XVIII-XX dynasties, and pubhshed ac-

cording to the canons of modern criticism, a text from papyri of

that period. After carefully studying 26 papyri of the British

Museum, 17 in Paris, 5 in Leyden, 5 in Berlin, and many kept in

other museums, as well as the inscriptions at Thebes, his work was

published in 1886. It contains 186 chapters, and costs about

^12.0.0.

A few months ago the trustees of the British Musuem published

mfac simile a papyrus of the Book of the Dead. I have pleasure to

submit it for the inspection of the Hamilton Association. It was

executed for an Egyptian named Ani, a scribe, and director of the

granaries of the Lords of Abydos. Like other copies, it does not

contain all the chapters, but is illustrated in a finer manner than most

other copies are, and the 175th chapter, it is said, has not before

been issued in so complete a form. Mr. le Page Renouf has written

an able introduction, and gives a full translation of many of the more

interesting passages. For reasons assigned at length by Mr. Renouf,

the date of the papyrus is referred to about the end of the fourteenth

century before Christ. No copy of the Book of the Dead is found

on any papyrus before the XVIII. dynasty, although, as has been

stated, sculptured passages are found at much earlier date. In the

vignettes Ani is accompanied by his wife Tutu. She is called a

kemait, a musician, or one who belongs to some chapter of a Temple.

In her right hand she carries the sistrum, or Egyptian lute, and in

her left hand she holds flowers with a symbol to propitiate the Gods.

The aim of the Book of the Dead was to give might to the

departed and to aid him in the life after death, but it is hard to trace

whatever unity there may be between the chapters, and some of

them might be detached from the rest with as little detriment as a

hymn can be taken from the Vaidic books, or as one of the Psalms

can be read alone without impairment of its beauty. That it records

the belief of the Egyptians concerning the common lot after death,

reflecting a faith that with little change obtained for centuries, there

can be no doubt. The first scene shews Ani and his wife before a

table of offerings, and after an invocation to the sun comes the great

scene of the psychostasia, or weighing of the heart. There is nothing

in the papyrus grander and more impressive than this scene. The
heart is weighed against an ostrich feather, which symbolizes law, by
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the jackal headed Anubis. Thoth records on his tablet the result of

the trial ; and the soul of the deceased, destiny, fortune and the

cradle, are on one side of the balance as witnesses. To the right is

Amemit, the devourer. He has the head of a crocodile, the body of

a lion, and the hind quarters of a hippopotamus. After the trial

Thoth declares: "The heart of the deceased is weighed and his

" soul standeth in evidence for it. His case is straight upon the

" great balance." Then the gods proclaim :
" Unalterably estab-

" lished is that which proceeds from thy mouth. Righteous and just

" is he, and without rebuke before us." Other scenes shew Ani

before Osiris ; and the artist gives a running picture of an Egyptian

funeral, with the attending Priests and mourners, till with last adieus

the mummy is handed over to Anubis, the god of the tomb.

The deceased then goes forth into the first stages of life in the

other world. The Greeks are said to have been taught the doctrine

of transmigration by the Egyptians, who believed that when freed

from sin by successive transmigrations, a course that might run on

for ages, the soul would have the option of returning to its former

body, or of being absorbed into the infinite : hence their care to

preserve the body. In this papyrus there is depicted the strange

conceit of the soul fluttering over a mummy case on its return to the

body. It is said of Ani that he may transform ^himself " into all the

forms he pleases ;" and many of the chapters refer to such transmi-

grations and many mystical teachings only imperfectly understood.

In the thirty-first scene a second weighing of the heart is described.

Whether that is intended to represent a second trial after a stage of

further probation in the other world, I cannot say. Plates 31 and 32, in

which the second weighing scene is depicted, are remarkable for what is

called the Negative Confession. As it is a most interesting exposition

of the ethics of ancient Egypt I transcribe it in full. Pleading before

his judges, the deceased says :
—"I am not a doer of what is wrong,

" I am not a plunderer, I am not a robber, I am not a slayer of

" men, I do not stint the quantity of corn, I am not a niggard, I do
" not seize the property of the gods, I am not a teller of lies, I am
" not a monopolizer of food, I am no extortioner, I am not unchaste,

" I am not the cause of others' tears, I am not a dissembler, I am
" not a doer of violence, I am not of domineering character, I do

" not pillage cultivated land, I am not an eavesdropper, I am not a

" chatterer, I do not dismiss a case through self-interest, I am not
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" obscene, I am not an exciter of alarms, I am not hot in speech,

" I do not turn a deaf ear to the words of righteousness, I am not

" foul-mouthed, I am not a striker, I am not a quarreler, I do not

" revoke my purpose, I do not multiply clamour in reply to words,

" I am not evil-minded or a doer of evil, I am not a reviler of the

" King, I put no obstructions upon the water, I am not a bawler,

" I am not a reviler of the god, I am not fraudulent, I am not

" sparing in offerings to the gods, I do not deprive the dead of the

" funeral cakes, I do not take away the cakes of the child or pro-

" fane the god of my locahty, I do not kill sacred animals."

Amongst trials which our traveller in the other world under-

goes, he has to pass through a veritable valley of the shadow of

death, " for it is all abyss, utter darkness, sheer perplexity." He is

also tried by fire, which the artist represents pictorially, but has

compensation by a sojourn in the Egyptian Elysian fields, where he

ploughs and sows and reaps, and through which runs a canal, " the

limit of which cannot be stated," and in which are fish and no

serpents. The papyrus ends with a picture of Hathor, a personifica-

tion of the sky, in the form of a. hippopotamus. On her head she

holds the solar disk, and in her left hand she holds the symbol ofhfe.

The time has not yet come for a satisfactory expo-

sition of the ;^yptian religion ; but as some of the

acutest intellects in Europe are engaged in its study,

we may hope that light will yet shine into the dark

places. Their more important gods received homage in different

localities under different names. Each canton, or nofue, had its own

college of priests and tutelar divinities, so that we come to regard

their religious system, at first sight, as a heterogeneous polytheistic

mass. They personified sun, moon and stars, the earth and sky,

light and darkness, and, according to Renouf, recognized a divinity

wherever they discerned a fixed law either of permanence or change.

But behind and above these adored personifications of natural

objects and forces there was the recognition of one great power.

That admits of no doubt. It is true some incline to believe the

esoteric doctrine of the Egyptian priests was materialistic ; that they

held matter to be endowed with intelligent, inherent creative force,

and to be eternal. On the other hand many passages from their

writings are monotheistic. Referring to the powers higher than the

popular divinities, a power to whom no temple was raised, one of
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their papyri reads :
" He was never graven in stone ; his shrine was

" never formed with painted figures ; he has neither ministrants nor

"offerings." And if it be asked what was their name for the great

uncreated Creator of all things, Brugsch replies it was inscribed on

a scroll which the initiated took to the grave, and which reads " nuk

pu NUK," '' I am that I am''
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CONNECTING LINKS.

Read before the Hamilton Association, February i2th^ i8gi.

BY H. B. SMALL.

The term " Connecting Links," might perhaps, with more pro-

priety, be expressed under the wider term development, or the state

of progression from one phase or class to another.

As an example of this, take the infant and the man. There is

little in common between these two stages, save form and existence.

But trace the various intermediate stages to see the links of develop-

ment. The first movements of an infant are automatic and directed

solely to the supply of its physical wants. New sensations are con-

stantly excited by surrounding objects, which call into exercise all

the dormant powers of mind ; notions are acquired of the character

and position of external objects. An attachment to persons and

places begins to manifest itself. As the child advances in age the

power of observation is strengthened, the perceptions become more

distinct, the powers of reflection are called out which prompt him to

reason upon the causes of what he observes, and his growing intelli-

gence enables him to direct his actions to the attainment of objects

he desires.

Then comes a development of moral feeling, and the intuitive

perceptiotis of the lower stage of infancy become, through the con-

necting links recorded, the acquiredperceptions of the man.

"Man," says Humboldt, "ever connects on from what lies at

hand." Progress, degradation, survival, revival and modification, are

all modes of the connection that binds together the complex network

of civilization. A glance into the trivial details of daily life shows

how we are but transmitters and modifiers of the result of long past

ages. In the history of firearms, the clumsy wheel-lock, in which a

notched steel wheel was turned by a handle against the flint till a

spark caught the priming, led to the invention of the flint lock ; that

in time passed by an obvious modification into the percussion lock,

the gun itself now changing again from muzzle-loading to breech-
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loading. The mediaeval astrolabe passed into the quadrant, discarded

in its turn by sailors for the sextant ; and so on through the history

of one art and instrument after another.

Books of costume, showing how one garment grew or shrank by

gradual stages and passed into another, illustrate the nature of the

change and growth, revival and decay, which go on from year to year

in more important matters of life. It is only when we fail to see the

hne of connection that we form the idea of something having been

originated.

There is nothing more evident than the fact that man is in

every respect of the same nature as the world in which he dwells,

tfiat in fact he is a part of it—a part of the universal whole ; and,

descending from man—the highest known state oforganized Ufe down

to the animate object of the lowest order—all creation is found to be

composed of individual members, which collectively form the infinite

whole. The line of demarcation here and there may be rugged;

seeming chasms exist, to be bridged over by future revelations of

science and investigation—but the conclusive result of all research

shows everything to be so gradually and yet so intimately connected

that it is in some cases a matter of difficulty to discriminate where

one terminates and another begins. All nature may be said to be

bound together by a series of connecting links, which conjointly form

the chain of unity and point to the grand idea of harmony which

pervaded creation at its birth.

Our subject might be extended to all the sciences; to the

various branches of learning, including that highest branch of all,

mathematics ; to music and harmony, or the sweet blending of sounds
;

to geology ; to chemistry ; in fact, to everything whose collective

parts form unity : but I must to-night limit it to two branches—links

of mind, individual and ethnological, and links of matter.

Of the individual links of mind memory stands the foremost

;

the remembrance of the past, vividly brought before us by some

connecting chain of thought, over the links of which the mind bounds

at once, till one string so recalls another that the original train of

thought is lost, and some past object so prominently recalled that it

occupies the attention to the exclusion of all else. Who amongst us

to-night, from some chance meeting, from the passage of some well-

known author, from the sight of a trifling object, has not recalled

scenes and phases of early life and days of childhood long since for-
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gotten, and only evoked by some chord of memory being touched.

The accidents of life, places, flowers and names, all act as mind links,

mementos of the past. A recent writer on " mental physiology,"

styles memory the " organic registration of the eiTects of impressions."

The character in which organic changes are written may be said to be

indelible, and in a brain not disordered, the records of memory are

stereotyped. To recall them to consciousness may be beyond our

power ; we may think they are lost to us forever, till something

occurs to alter to an appreciable degree the minute nerve cells of the

brain, and thus to tear off the veil which hid from us the thoughts

and events of the past.

Dreams are another connecting link, recalling at times long

forgotten scenes and faces, memories of bygone times which the

storehouse of memory unearths without any apparent reason. If it

were possible to trace a dream to its origin, some chance remark,

some word or act, not noticed at the time, has touched a chord of

memory which continues to vibrate in the nervous state after sleep

has sealed the body in repose, till all at once it flashes on the mind,

sometimes dimly, like objects in a fog, and forgotten directly, or else

so lifelike that it seems to be the cause of the sleeper awaking.

There is another connecting mind link, undefinable, yet plainly

manifesting itself, which, for want of a proper term, may be styled

sympathetic attraction. I do not mean, by this, biology or mesmeric

influence, which themselves seem connecting links, but the mutual

reciprocation of mind existing between different individuals, whose

unity of thought and intellect run side by side, and whose ideas seem

to have been fashioned in the same mould.

Psychology, in itself, would form a subject for a lecture, and I

have only introduced the above branches of it as a prelude to the

ethnological division of mind links, on which we will dwell at greater

length. Foremost amongst these stands Mythology.

There is a striking similarity in the early records or legends of

all nations that plainly shows the connecting link that binds together

all the races of the human family. Oral tradition, doubtless, had

much to do with this. The classic legend of the Golden Age evi-

dently had the same origin as the history of Paradise. The Fall of

Man may be traced in the story of Pandora, the first woman, who is

represented as having, through curiosity, opened a forbidden box in

the house of her husband, Epimetheus. When she raised the lid,
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all the evils incidental to man flew out, and only by quickly shutting

down the lid did she manage to retain and prevent the escape of

Hope. The promise of recovery, through the destruction of the

serpent, may be traced in various legends, classical and eastern,

where the serpent or dragon is introduced. Hercules slaying the

dragon in the garden of the Hesperides, and Apollo killing the

python, may have derived their origin from this source. The Per-

sian sacred books, the Zendavesta, contain so similiar an account to

our own, of the Fall of Man, that it is generally conceded that

Zoroaster, the compiler of them, must have derived it from Moses.

Connected doubtless with the Bibical legend of the Fall of Man,

serpent worship took its rise, and it seems to have been one of the

most universal as well as mysterious superstitions among the prime-

val religions of the world. The Phoenicians adored this reptile as

the genius of beneficent knowledge, the Chinese use it to this hour

as a symbol of wisdom, and paint their Kings of Heaven—the Tien

Hoangs—with snake bodies. As the sign of the sun, of eternity,

and of the art of healing, we encounter the serpent in Arabic, Chal-

dean and Roman lore. The woman at Endor is called in Scripture,

" Ob," that is the serpent ; and the name Endor itself, means " the

oracle of Ador," who was identical with the Canaanite snake-god

Addir. Evoe, again the classic cry of the Moenad priestesses,

whose heads were wreathed with snakes, is thought to be derived

from Ophis, the Greek word for the creature. At Colchis, at Thebes,

at Delphi, we have stories of sacred serpents ; the Greeks called

Apollo himself " Python," and before the days of the Greeks, the

Egyptians carved the asp upon their temples, embalmed it and

ornamented the tiara of Isis with it. The priests also wore the

reptiles upon their officiating hats ; and indeed, Thermuthis, the

snake-god of the Nile, amid the sacred figures of the hieroglyphics

is everywhere great and revered. The Chaldeans built the snake

city of Ophis or Oubis upon the river Tigris. The Ethiopians are

thought to derive their name from " Ath-opes," /. e., worshippers of

the serpent. Euboea means " snake island," and one of the earliest

heresies of the Christian Church was that of the Ophites. In a word,,

look where we will, historical vestiges occur of this intense and

venerating worship of what we regard as the most base and malig-

nant thing in nature.

Among the Hindoos, the king of evil demons is called the King
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of Serpents. Krishna, one of the incarnations of the Deity, attacked

the serpent and destroyed it, and Hindoo sculpture represents him

with his feet on the serpent's head. Dr. Deane says, in his treatise

on serpent worship :
" The progress of the sacred serpent from

Paradise to Peru is one of the most remarkable phenomena in

mythological history, and to be accounted for only on the supposition

that a tradition of the serpent in Paradise has been handed down

from generation to generation."

Serpent worship existed amongst the mysteries of the ancient

Mexicans. There is in the Vatican, I believe, a remarkable painting

originally brought from Mexico, representing a woman in conversa-

tion with a serpent erect, to which was attached the Mexican legend

that the woman was the mother of mankind, and the serpent the

genius of evil. The originality of the painting is further borne out

by the existence of a colossal sculpture in that country of a serpent

swallowing a woman, to which the same legend is attached.

Serpent worship can be distinctly traced throughout all Asia.

Living serpents were kept at Babylon as objects of adoration, and

to this the apocryphal story of " Bel and the Dragon " points. All

through the east is found in the Temples a mystic representation of

a circle with wings and a serpent passing through it. This circle,

when filled in with a human face, became the " Medusa " of the

Greeks. In Hindoostan to the present day, a custom prevails

similar to that spoken of in " Bel and the Dragon," when at the

" Festival of Serpents," " Kartik Purnima" night, every man sets

by a portion of his rice and saucer of milk, which he offers to the

snakes around his quarters as a propitiation to them.

Airiongst the Scandinavians and Norsemen of old, their deity

" Thor," is represented casting down to the bottom of the sea the

great serpent Midgard.

Amongst the ancient Druids the serpent was not omitted, as is

shown by the serpentine stone Temple of Abury still remaining, and

the Saurian mound at Loch Nell, near Oban in Scotland, identical

with similar remains discovered in Ohio and Wisconsin. In Ireland

its worship was not without its votaries. Ogmius, the chief object

of Celtic worship, was depicted with a huge club with serpents

twined round it and surmounted with wings like the caduceus of

Mercury. Dr. Christmas speaking of the serpent worship in Ireland,

says :
" There is perhaps more truth in the legend of St. Patrick
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than is generally allowed. His banishing by prayer all snakes and

venomous reptiles from Ireland, may imply that by disseminating

the doctrines of Christianity, he overthrew the worship of the ser-

pent and drove its priests from the island."

This form of worship, I believe, is now confined to the inacces-

sible tribes of Central Africa and an Abysinnian tribe called the

Shangallas, and traces of it are said to be met with amongst the

lowest class of Negroes in the Southern , States, who hold Obi wor-

ship once a year in the densest part of the forest and the swamp.

The Hindoos have a tradition evidently connected with the

creation of man and the subsequent death of Abel at the hands of

Cain. Brahma becoming incarnate, produced the first man out of

one half of his body, and the first woman out of the other half.

From this pair were born three sons, two of whom quarrelling, one

wished the other might be a wanderer on the face of the earth,

whereupon, his brother incensed at this slew him with a club whilst

performing a sacrifice.

A remarkable legend exists amongst the Iroquois Indians, that

the first woman was seduced from her allegiance to God, and on

this account banished from Heaven. Afterwards she bore two sons,

one of whom, in consequence of a quarrel, took a club and slew

the other. But from the same woman sprang many men and women,

who were the progenitors of the whole human race.

The fable of Uranus, the first civilizer of men, and his eldest

son, Hyperion, being slain by his brethren out of envy, is thought

by mythologists to show a connection with the Scriptural account of

Abel, whilst some again include under this connection the fable of the

Corybantes, three brothers, one of whom was murdered by the other

two. Doubtless each legend had its basis in the same origin and

from one source.

Take again, as another connecting link of mythology, the

deluge. Everywhere the tradition exists, amongst all the Nations

of antiquity, amongst the Indians of our own land, the Mexicans,

the South Sea Islanders, the Asiatics, and in fact everywhere,

and each race has modified or diversified it according to its own

ideas. Plato, in his Timseus, gives an Egyptian account of the

deluge, on which occasion certain herdsmen and shepherds were

saved on the tops of the mountains, but they who dwelt in the plains

were swept into the sea by the rising of the waters. In the Hindoo
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mythology, the incarnation of Vishnu into a fish, is supposed by Sir

Wm. Jones, to bear reference to the deluge. The world having

become corrupt and a flood sent to destroy man, the reigning Prince

and his family were deemed worthy of preservation, and by command
of Vishnu, entered an ark prepared for the occasion called Cahitra,

Vishnu took on himself the form of a huge fish, to which the ark

was moored by a vast serpent, which being again fastened to the horn

of Vishnu, rode securely through the flood.

The Greek and Roman traditions of the deluge are known to

every school-boy and do not require mention. The ancient Druid-

ical tradition is handed down through their Bards, as follows :
" The

profligacy of mankind had provoked the great Supreme to send a

pestilential wind upon the earth ; a fierce poison descended, every

blast was death. At this time the patriarch distinguished for his

integrity was shut up, together with his select company, in the en-

closure with a strong door. Presently a tempest of fire arose, it split

the earth asunder to a great depth. The waves of the sea lifted

themselves up around the borders of Britain. The rain poured down,

the waters covered the earth and the flood which swept away from

the surface of the earth the expiring remains of the patriarch's con-

temporaries, raised his vessel on high from the ground and bore it

safe on the summit of the waves."

The Peruvians had the following account : They believed, by

tradition, that it once rained so heavily as to deluge their country.

A universal destruction of the human species took place, a few only

excepted, who took refuge on the top of a mountain. When the

rain ceased they sent out two dogs, which returned covered with mud.

After a certain interval they sent out two more dogs, which coming

back dry, they concluded the earth was again inhabitable, and leav-

ing the mountains they became the progenitors of the present race

of men. The Brazilians have a somewhat similar legend of a man

and a woman escaping on a raft. In the Sandwich Islands, all the

earth was said to have been covered with water, except one of their

mountain peaks, on which one pair of mortals saved themselves

from destruction, and from them sprang all the present races.

The Mexican tradition is that a mighty inundation swept from

the earth all the generations of man. One man and a woman with

their children embarked in a spacious bark, with a great store of

provisions, a variety of animals and every sort of grain. In this vast
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receptacle they sailed over the deep. At length, when the deities

ordered the waters to withdraw, the man sent out a vulture to

ascertain the. condition of things. This bird, however, feeding on

dead flesh, did not return. The man then sent out another messen-

ger, and after dismissing several, the humming-bird alone returned,

bearing with it a branch covered with leaves. Perceiving by this

that the waters had subsided, the inmates of the bark went forth on

Mount Colhuaca. This story is told by Humboldt in his Researches.

In a speech at Birmingham quite recently, Professor Fawcett

remarked :
" Children who have been taught to read the Bible in an

intelligent fashion frequently receive a tacit impression that Jewish

history has no point of contact with profane history." But it is very

easy to trace, on examination, the connection between many of the

heathen gods of the ancients and prominent characters of the Old

Testament. For instance, we find Vulcan corresponding with Tubal

Cain, Nimrod with Orion, Noah with Deucalion, Moses and the

Brazen Serpent with Aesculapius, represented with a stick entwined

with snakes, Hercules with Samson, especially in the relation of the

former to Omphale, and. the latter to Delilah.

The building of the tower of Babel corresponds with the fable

of the giants attempting to pile Ossa upon Pelion, and the subse-

quent confusion and scattering of tongues with the dispersion of the

giants. There is a Grecian legend strangely resembling the visit

of the two angels to Lot and the subsequent destruction of Sodom.

Hermes and Zeus, having visited incognito a city on earth, were in-

hospitably repulsed by the rich and powerful, but were treated with

great kindness by an aged couple named Baucis and Philemon, who

had retained their virtue when all around were sunk in profligacy.

Discovering the divine nature of their visitants from the undimin-

ished quantity and improved quality of the wine in the pitcher out

of which they drank, they were about to pay them homage, but were

prevented from so doing by the vengeance the deities took on the

depraved and ifihospitable city. When the old couple, recovering

somewhat from their amazement, looked for it, they saw only a

stagnant lake, beneath the waters of which the city was plunged.

Their cottage was left and changed into a Temple, of which they

were appointed Priest and Priestess, and after a long life they were

changed into trees overshadowing the structure. Here we see Zeus

and Hermes representing the angels, Philemon and Baucis Lot and
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his wife, and the change into the trees may be but another version

of the change Lot's wife underwent.

A mythological connection has been traced by a French writer,

M. Huot, in. his Demonstration Evangeltque, between Bacchus and

Moses. Both, he says, were born in Egypt ; both were cast into the

river ; both were educated in Arabia, or resided a considerable time

there ; both were exiled ; Bacchus was ever accompained by a dog,

and the companion of Moses was Caleb, the Hebrew word for dog

;

therefore, says Dr. Huot, the identity is sufficiently proved.

Many other coinciding characters could be adduced if it were

necessary to show the connecting links of mythology with Scriptural

traditions.

It is interesting to trace in the various forms of religion, or

modes of worship, the connecting link which pervades all, from the

rudest form up to enlightened Christianity. The rites of sacrifice,

purification and a future life pervade all. The Red Indian believes

in his Happy Hunting-grounds ; the South Sea Islander in his

shadowy Island of Bolotu ; for the Greeks of old were the Elysian

Fields and Hades ; and to the Christian of to-day, the heights of

Heaven and the depths of Hell hold forth an expectation of a life to

come. A child naturally wonders why the Israelites formed and

worshipped a golden calf, when they thought Moses had forsaken

them, but it was simply the remembrance of the god form they had

seen worshipped in Egypt that suggested it to them. The rites

attendant on the Obi worship of the Negroes of the present day, and

those attendant on the worship of Astarte and Mylitta, and the later

Eleusinian mysteries, are closely allied. Success would never attend

a new religion about to be thrust upon the world, without adapting

it to the forms of something preceding it, and thus we find each

successive form of worship gradually adopting certain practices of

the one it was intended to supplant, but showing by these the

connecting link pervading all.

Sabaism, or the adoration of the sun, moon and stars, branching

off into fire worship, is easily accounted for as a degraded form of

that homage to visible Divinity, with which men worshipped the

glorious god of day, and bowed down before the heavenly host. It

was alluded to by Moses when he said :
" Take heed to yourselves,

for ye saw no manner of similitude on the day that the Lord spake

unto you in Horeb, out of the midst of the fire * * * lest thou
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lift up thine eyes unto Heaven, and when thou seest the sun and the

moon and the stars, even all the host of Heaven, then shouldst

thou be driven to worship them."

Amongst the Medes and Persians of old, fire was worshipped

as the element containing and diffusing light, and in special places

a perpetual fire was kept up, with certain purifications and cere-

monies. The material worship of light and fire was raised in the

religion of Ormuzd, their divine being, to a spiritual character, the

symbol of higher spiritual purity. For a long period worship was

paid simply to the light and fire, as they appeared in nature ; the

imaginations of th6 Persians do not seem to have conceived the

objects of their worship in definite forms, nor did they invent any

mythological stories about them. Sacrifices were offered in the open

air and on hills or high places, and Herodotus expressly states that

the Persians, in his time, had neither statues nor temples. Idolatry

was afterwards introduced but soon disappeared, and its place again

supplied by the material worship of fire, and at this stage the religion

of Ormuzd has continued to the present day, for the few surviving

remnants of the ancient Iranians, called Parsees, still cling to the

worship of their ancestors, notwithstanding the furious persecution

of the Mohammedans. They are found in some of the eastern parts

of Iran, especially in Surate, in Western India, and amongst the

Afghans, but their religion has become a coarse mechanical and

superstitious fire worship.

Used more or less by all the nations of antiquity, especially

of Asia, it was likewise the religious form of worship amongst the

Aztecs and Peruvians of this continent, and traces of it yet linger

in some of the Indian festivals of the west. Amongst the Aztecs, at

the end of every 52nd year, their cycle, a high religious festival in

honor of the sun was held, on the eve of which every fire was

extinguished, and after an interval of fasting, the ceremony of the

new fire was celebrated, the Priests going at midnight to a neigh-

boring mountain, where by means of friction the sacred flame was

rekindled, which was to light up the national fires for another cycle.

As the sacred flame again blazed on the high altar and was distributed

to other shrines, shouts of triumph resounded and a festival lasting

13 days was held, attended with human sacrifices—a sort of jubilee

for the recovered flame, type of a regenerated world. Dr. Wilson,

in his description of this Aztec ceremony compares it to the Annual



6o JOURNAL AND PROCEEDINGS

Miracle of the Greek Church in the crypt of the Holy Sepulchre.

Amongst the Peruvians a feast was held at the Summer

Solstice, for three days previous to which a solemn fast was held,

the fire on the great Altar of the Sun was allowed to go out and no

private fire was kindled. On the fourth day, after various rites of

adoration, the sun's rays were collected by a priest into a focus by

means of a concave mirror, by which a heap of dried cotton was

ignited and the Sacred Fire again rekindled direct from the sun.

Only when the sky was overcast was friction resorted to by them,

but such an event was looked upon to be almost as calamitous as

the extinction of the Sacred Fire, which it was the duty of the

Virgins of the Sun to guard. Here again can be traced a link

connecting with the Vestal Virgins of early Rome.

Amongst some of the Indian tribes traces of the Annual

Festival of Fire are discernible in their New Year's Dog Feast,

extending over six days, during which two " Keepers of the

Faith " visit each Lodge and perform the ceremony of stirring

the ashes on the hearth, accompanied with thanksgiving to the

Great Spirit. On the fifth day a fire is solemnly kindled by friction,

and on it at sunrise is sacrificed a white dog as a propitiation to

Manitou. Traces of Fire and Sun worship still linger in Europe,

in the Beltan fires of Ireland and the Channel Islands on St. John's

Eve, the Summer Solstice, in the Easter Bonfires of Germany, the

Yule Log of Xmas, the Winter Solstice, and in the peasant of

Saxony and Brandenburg climbing the hill-tops on Easter morning

to see the sun rise, whilst it is also thought that the hymn or carol

sung by chorister boys in the tower of Magdalen College, Oxford,

at sunrise on May-day, is but a remnant of the adoration of the sun

handed down by the Druids,

The monumental records of antiquity, in the form of cromlechs,

pillars of stone, obelisks and sculptured stones, are a link that

enables the Archaeologist to trace the connection of early nations

and point to Asia as the cradle of the human race.

Dr. Wise, in a paper read before the Royal Society of Edin-

burgh, in 1855, ^bly demonstrates the general identity of the ancient

monuments of S. and W. Europe with those of Hindostan, proving

it by the physical conformation of the races who inhabit those widely

distant countries, by the similarity of many of their manners, cus-

toms and observances, and by the decided and extensive affinities
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of the Celtic and other languages of W. Europe with the Sanscrit,

which afford as strong an evidence as we can be expected to obtain

of a connection so remote between races so widely separated. Dr.

Wise says that the names of mountains, rivers and other great natural

features of the south and west of Europe, bear evidences of its

having been in the possession of a Celtic race anterior to the earliest

date of authentic history, and this early connection indicates a line

of enquiry by which much of the obscurity resting over the earliest

monuments and history of Europe may be cleared away. May not

the same test be applied to the monumental records of the race long

passed away on this continent, prior to the Indian, known to us as

the " Mound Builders," and whose cyclopean works have survived in

the ruined cities of Central America, and are regarded by even the

native tribes there, with such superstitious awe that they avoid fre-

quenting them in any way? Some of these mounds and stone

records, along their line of advance southward, bear a striking resem-

blance to the Druidical circles, and would thus point to one common

origin.

Dr. Wise says the general identity in idea and design of the

European monuments with those of Hindostan, is so marked as to

justify the inference that races of Asiatics proceeded westward at

different ages, and established themselves along the shores of the

Baltic and Mediterranean, and part of the Atlantic coast, along

which they have left characteristic monuments, which resemble those

of their original country. These races appear to have proceeded

westward by Scythia and Scandinavia on the one hand, and by the

shores of the Mediterranean on the other. We find the same crom-

lechs and pillar stones in Circassia, Tartary, Asia ' Minor, Sardinia,

the Atlantic shores of Spain, Gaul and the British Isles. May not

another exodus have taken place eastward from Asia across the

Behring Straits to the American Contfnent, and proceeded south-

wards along the line of mounds which remain as landmarks of their

route, and which may become, in the hands of Archaeologists, con-

necting links to prove the identity of their builders with a Hindoo

ancestry, just as the sun worship of Peru and Mexico, which I have .

described, is a remnant and the connecting link with the fire worship

of Assyria, Chaldea and Persia, and of the rites of Moloch and Baal ?

In connection with this, Dr. Wilson says in his " Prehistoric Man,"

the worship of the Sun, though associated with ancient rites of
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Asiatic nations, is not necessarily an evidence of the eastern origin of

the nations of the New World. But in the services to which it gave

rise, we have at least suggestive hints of the links that bind together

its ancient and modern tribes
;
perhaps, also, they may supply a clue

to the interpretation of some of the obscure sculptures, with their

mysterious hieroglyphics, still remaining on sites of the extinct native

civilization of America, and of rites once practised amid the sacred

enclosures, and on the altar mounds which give such peculiar

interest to the river terraces of the Mississippi Valley.

In tracing the personification of the deities of old, the link

that connected such personification with the ideas of the instituters

of Heathen worship is easily distinguishable. In the early days of

Greece, for instance, the division of the deities contained only those

emblematic of the forms, properties and powers of nature, and next

the impersonation of the qualities of the mind. The first were the

natural result of the awe that filled the mind when it observed the

mysterious changes perpetually going on in the world around, the

apparent agency of something giving fertility to the earth and

motion to the wind and sea. The dogma of that was ''Jupiter est

quodcunque vides." And of this deification of the all, the deification

of the parts was a natural consequence. Pantheism led to

Polytheism. So the powers of nature were worshipped under various

forms and with various rites, consonant to their supposed attributes,

and the idea of the existence of such beings was so brought to the

minds of the people that at length representations of these unseen

agents, fashioned as the mind would naturally personify them, were

made.

As years rolled on and man passed from the contemplation of

material forms to that of spiritual phenomena, and when the

principles of social existence began to be understood, then it

became necessary to typify ' the qualities of the mind. To this we

may trace Apollo, the patron of learning; Minerva, the legend of

whose birth typified a blending together of the characteristic influ-

ence of the sexes, masculine strength and female beauty. And so

could we trace one by one the attributes that connected each deity

with the form assigned to it, the connecting link in the mind of that

cultured race that coupled the ideal with the character and pro-

pensities of the time.

Language is another of the connecting links of nations.
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I think it was Dante who makes Adam enunciate the notion

that there is no primitive language of man to be found existing upon

earth, but the connecting Unks of language which can be traced in

the words of all nations are so palpable that they plainly point to

one common origin. To trace these affinities, however, would of

itself fill a volume, and I shall only allude to one or two peculiar

ones.

Philologists trace a remarkable connection as subsisting between

the modern languages of Europe and the ancient dead languages of

the Indian Vedas, thereby tracing the origin of the human race to

some probably Asiatic centrg.

Throughout the Polynesian Archipelago there are connecting

links of language in each Island, showing all the different islanders

to be the descendants of one common race. Even in Madagascar

are recognized certain Malay and Polynesian words. Important

elements of relationship are stated by linguists to be traceable

between the native languages of South America and those of the

Polynesian family, which suggest a peopling of that part of the

continent from Asia through the Islands of the Pacific, and Garnett

goes even so far as to show an analogy between them and the

languages of Southern India. This subject is largely entered into

in the proceedings of the Philological Society, and is too extended

except for passing allusion here. The study of the affinity of

languages is now leading philologists to anticipate important

revelations as to the links connecting the tribes and nations of

mankind till they are traced to one original centre, and a determina-

tion of the probable lapse of time requisite for the formation of the

various sub-divisions now existing.

Writing has also its connecting links. Picture-writing, or the

literal figuring of the objects designed to be expressed, merged into

the Egyptian hieroglphics, which, through a natural series of pro-

gressive stages, were developed into a phonetic alphabet, the symbols

of sounds of the voice^ The Indian of to-day, on the far off prairies

of the west, chronicles his deeds on the skin side of his buffalo robe

and on his birch bark, precisely as his ancestors, centuries ago, painted

on the rocks, and this picture-writing, when understood, is remark-

ably figurative.

In the history of the Indian tribes of the United States, men-

tion is made of a census roll of a band of Chippawas, in Minnesota,
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numbering io8 souls, each depicted by a different object, with a

series of units simple as those on the Rosetta stone, denoting the

numbers of each family, and as intelligible, it is said, to the Indian

Agent, as our figures and writing. The object chosen to distinguish

a family bears a strange similarity to the crests and heraldic devices

of civilized nations.

Humboldt assigns one of the traces of the Asiatic origin of the

early races of America, to the connecting link in the symbolic char-

acter of their numerals. The four symbols of the seasons among

the Aztecs, corresponded precisely with those of the Chinese,

Japanese and other Asiatic nations. The Peruvians transmitted to

future generations a record of events on a cord of different colored

strings, to which others were attached of various colors
;
yellow, de-

noting gold and all its allied ideas ; white, silver or peace ; red, war

or soldiers
;
green, agriculture, and so on. These strings were called

a Quipu, and a corresponding link to this is to-day to be found

among the Indians, in the form of the Wampum belt, used by them

for registering their events, and given and received at their treaties

as the seal of friendship.

Time will not permit us to dwell longer on ethnological con-

necting links, and we will now pass on to those of matter, or to speak

more plainly, natural history.

It was a remark of Linnaeus, that nature takes no leaps, she

proceeds by insensible transitions. Mr. Bennett, a rising naturalist,

in England, in an article in the Popular Science Review, says :

" Classification is now but a human contrivance for tabulating the

links in the endless chain which connects all living things." The

lines on the chessboard have disappeared and have given place to the

imperceptible gradations of the colors of the rainbow. While

we can still define red and yellow and distinguish one from the

other, we must admit a wide debatable borderland of orange.

Even the division of animate nature into the two kingdoms of

animal and vegetable life is no longer unfchallenged. The last

refuge of those who still maintained the essential distinction of the

two kingdoms, viz : that the food of animals is organic, whilst

that of plants is inorganic, must now be abandoned, and carnivorous

or insect-devouring plants hold the position of the connecting link

which has hitherto been considered wanting. These plants alluded

to in Dr. Hooker's inaugural address before the British Association
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in 1874 have been experimented upon in various ways, and the

result shows that they absorb through the tissue of the leaf by

special organs the material required for their food, and the actual

agent in the digestion of insects is a ferment of nature similar to

pepsin, which is secreted only during the absorption of some

digestible substance. Insects steeped in lithium have been placed

on these carnivorous plants, and the roots, when boiled some 30

hours afterwards, afford the colouring matter of the lithium, showing

that it has been absorbed and distributed throughout the whole

plant tissue.

Up to the year 1837, the efforts of naturalists were chiefly

directed towards the perception of differences and the creation of

species. But in that year Schleiden told the world, after long

research, that as the lowliest members of the vegetable kingdom are

each in themselves an individual cell having life and activity, so the

highest orders of plants were only congeries of such individuals

moulded into a thousand shapes and adapted to different purposes.

He enunciated the principle that the story of a plant is to be studied

through the vital history of its composing cell elements, and pro-

claiming the microscopic vegetable cell as the unit of vegetable

creation, he exalted it to a place of honor—the key to the cabinet

of Vegetable Physiology.

His researches induced Schwann to apply to the animal world,

the same method of enquiry whieh Schleiden had inaugurated

among plants, and he in his turn made known the sublime truth

that the law of formation and reproduction which prevails in the

vegetable, rules also over the animal creation—the scheme is the

same, the cell the element of being. Bones, cartilages, muscles,

nerves and every tissue were traced to their origin in cell growth,

the universality of which binds all created beings in one sublime

connection and proclaims a common law of growtn. The vital pro-

cesses of the body are carried on by cell action; secretion, absorption,

exhalation, nutrition, chemical change and vital change, all indicate

only phases in the history of cell life—that epitome of all organic

life. But while Schleiden and Schwaun were working amidst the

mysteries of structure, Professor Owen took up the question, and

what the former had done for structural anatomy, Owen did for the

anatomy of form. The man, the bird, the reptile, the fish, the

saurian and the monsters of pre-adamite earth seemed to be sepa-
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rated by as wide an interval as the lichen from the palm tree. But

the secret once fathomed and the type established, their visible con-

nection is read off plain. Owen has satisfactorily demonstrated that

by changes of one form alone, the archetypal vertebra, all varieties

have been effected, yet all are connected. Some idea of the infinity

of life may be formed by a comparsion between the microscopic

animal, which,, when magnified 5,000 times, only appears the size of

a visible point, and the huge form of the whale, measuring some-

thing like 100 feet
;
yet all the intermediate space is filled up with

animated beings of every form and order, more or less connected

;

or in the vegetable kingdom by comparing the microscopic mildew

with the giant trees of California, and yet knowing that the immense

interval is filled with plants, shrubs and trees of every form and size.

One mark of the connecting link of animal life exists in what are

known amongst naturalists as rudimentary structures. There is dis-

coverable in all vertebrate animals a general type amidst the diversity

of form ; there are undeveloped limbs or members which are of no

use to the particular animals in which they are found. Apparently

functionless and useless where they occur, but representing similar

parts of large size and functional importance in other animals, they

seem to serve no other purpose than to prevent the gaps in the scale

of nature being too large. As examples of these rudimentary

structures, I will mention a few : The Rorqual, a species of whale

has rounded horny filaments in its jaws, united by a common mem-
brane, in addition to the balaena or whalebone, these filaments ap-

parently corresponding to the teeth of the spermaceti whale. The

foetal teeth of the common whale, and of the front part of the jaw of

ruminating animals, are minute in size and never cut the gum, but

are absorbed without ever coming into use, and no other teeth

succeed them or represent them in the adult condition of those

animals. The Ornithorhyncus of Australia possessing no teeth, has

a horny appendage on each side of either mandible, but without

roots, evidently corresponding to teeth in other animals. The
Apteryx, a New Zealand bird, utterly incapable of flight, has an

almost imperceptible wing in quite a rudimentary condition, yet it

contains bones which are miniature representatives of the ordinary

wingbones of birds of flight. In the Emu the wings are discernible,

and in the Ostrich they become largely developed, although useless

as wings proper. The Anacondas and Boas, the largest known
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species of serpents, have beneath their scaly coats two elementary

extremities, rudiments of the organs of locomotion, just anterior to

the base of the tail, and in which are found a series of bones repre-

senting those of the hind limbs of Mammals. These rudiments,

though imperfectly developed, are yet acted upon by powerful

muscles, and thus become a strong fulcrum in the animals' move-

ments or in seizing their prey. We may pass from lizards to serpents

through a continuous series of forms in which the limbs become

more and more feeble, until all external traces of them are lost.

Such, for instance, are the family of Chalcidae, one of which, the

Pseudopus, found in Northern Africa and Greece, has only the rudi^,

ments of hind limbs ; whilst another, the ChiroteSj a native of

Mexico, has only the fore limbs, placed a short distance behind the

head, yet so developed in its case as to be used. In the family of

Scincidae, the Evesia, a native of India, has the limbs reduced to

footless appendages. In the common slow worm or blind worm,

rudimentary limbs are found beneath the skin on dissection.

In a species of Turtle, the Matamata, found in Guiana, rudi-

mentary ears or ear-like membraneous prolongations of skin on

the head exist. Again, at the inner corner of the human eye is a

third eyelid, known, I have no doubt, to very few persons, and an

object of attention only to anatomists. In other animals, birds

especially, it is of full size and of great utility, enabling them to turn

their eyes upwards to the sun, a feat they could never accomplish

were not the visual organ thus protected.

A curious animal has been discovered in the Amazon, called

the Lepidosiren, with the scales and mucous covering of a fish, but

with rudimentary limbs, represented by four tentacular appendages,

not jointed. Another species is met with in South Africa, with the

tentaculae jointed.

Professor Owen, speaking of rudimentary forms, thinks that we

have not in this globe all the diversities of which a general pattern

or archetype is susceptible, and that limbs which are found only in

an undeveloped state in this world, may be fully developed in the

other planetary bodies. Arguing on this principle, Dr. Leitch, in

his work. " God's Glory in the Heavens," says there are undeveloped

volcanic structures on the face of the earth, similar ones to which

have long ago been fully developed in the moon, and by analogy he
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shows a connection between the geological formation of the earth

and that of its Satellite,

Although in the more recent geological formations, there are

numerous fossils met with corresponding to similar living species,

few, very few, are the existing types or links connecting the present

with the earlier geological periods. The few that occur to me I will

allude to. The " Gar-pike," or Bill-fish of our Canadian waters,

comparatively rare here, but abundant in the West, helmeted and

mailed in almost impenetrable scale armor, with its jaws hinged

similar to the Alligator, and its vertebrae of the regular ball and

socket formation, points to a close affinity with the Saurians and the

fossil Ganoids of Agassiz, The Trilobites have long since ceased to

exist, but in the Antarctic Ocean science has brought to light a curious

crustacean,. (Glyptonotus Antarcticus), which strongly recalls the

extinct form of the Trilobite. The Crinoids and Encrinites of the

Palaeozoic world, have a link remaining extant in the pentacrinus of

the Caribbean Sea, with its delicate strong stem, bearing on its

summit a symmetrical cup or body, around the margin of which are

supported five strong arms, which ramify into scores of fingers. The

whole structure is composed of thousands of little stony pieces,

fitted together with mathematical precision. The fossil plants of our

coal measures have their existing links in the arborescent ferns of

Australia, the lowly club moss of our own woods and the diminutive

equisetum of our swamps, and the tangled thickets of tropical

morasses ; but the majority of the early forms of creation, having

fulfilled their work have passed away, leaving no existing type or link

to be associated with their story record in the rocks.

There are many apparent connections between animal and

vegetable life, or between different orders of animals which are apt

to mislead a novice from their similarity to a transition state. Such,

for instance, is the Sea Anemone, presenting all the colors, hues and

appearance of the flower of that name, though belonging in reality

to the animal kingdom. The same remark applies to the Sponge,

which, though apparently growing at the bottom of the sea like a

plant, is now acknowledged to be of animal growth and allied to the

coral builder. The Ornithorhyncus of Australia, an animal possessed

of the bill of the duck, and with webbed feet, is not a connecting

link as once was thought between beasts and birds, although pos-

sessing certain properties ot both. That the Armadillo is a link
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between animals and reptiles, viz : the Tortoise which it some-

what resembles, is another popular error, for the Armadillo has a

coat of mail, im.planted as it were on the skin, whilst the shell of the

Tortoise is part of the skeleton extended, and as it were thrown out-

side the body for the protection of the internal organs. The Bat,

ignorantly asserted by many to be a connecting link between birds

and mammals, belongs exclusively to the latter as much as the so-

called flying squirrel, and the flying fish has acquired that name
only from the impetus it gains by its fiins in leaping out of the water

when pursued by larger fish, the fins not being used as wings at all.

Errors like these have to be guarded against by the student of

Natural History, and, where possible, nothing should be taken for

granted without examination.

Turning to the vegetable kingdom we find the mutual relations of

the parts of the flower and their homology with the leaves indicated

by those cases in which there is a gradational passage from the leaf

to the bract, from the bract to the sepal, from that to the petal, and

from the petal to the stamen. The non-development of some organ

possessed by neighboring groups is manifested by the presence of that

organ in a rudimentary or undeveloped condition. When the whorl,

or part of it, in a flower is suppressed, the deficiency is manifested

either by the presence of the undeveloped organs in rudimentary

form, or by leaving a space for them in the arrangements of the parts

which are present. Thus, in the Primrose tribe, there is a single

row of stamens opposite to the petals, instead of alternately with

them, according to the regular plan of floral development, from which

the botanist concludes that a whorl has been suppressed, which ought

to intervene between the petals and stamens. The rudiments of an

intermediate row are found in the Samotus in the form of a whorl

of little scales, not developed into stamens. In the common Sage,

only two stamens are found where the plan of the flower would lead

us to expect five; but on looking at the interior of the corolla

attentively, two little scales may be seen where the two deficient

stamens should have been. These scales are frequently developed

as perfect stamens in flowers, which otherwise are constructed pre-

cisely like the Sage.

In botany, however, the term transition might more appropriately

be used than connecting links. The Algae, or water weeds, vegetate

exclusively in water or damp situations. Their nearest representa-
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tive on land is the lichen, growing on rocks, trunks of trees and other

hard substances, and deriving its nourishment from the atmos-

phere. Some of these approximate to the Algae, some to the Fungi,

and whilst some botanists rank them with one, and some with the

other, it seems reasonable to regard them as an intermediate section

—a connecting link. Next come the Liverworts, Mosses and Ferns,

passing so gradually from one to the other that the connection is

apparent to all when closely examined. For instance, the Liverwort

begins to assume the structure and aspect of a leaf, and has an in-

dication of a central midrib; Moss has a distinct axis of growth

more or less erect, in which the elongated cells seem to prefigure the

wood of plants. There is no actual root, but radical appendages

are put forth from every portion of the lower part of the axis, and

even from the under surface of the leaves. The Mosses, known as

Stag's Horn, Club Moss and Tree Moss, closely assimilate to the

lower forms of the Ferns from which they are hardly distinguishable.

The Tree Fern possesses a stem round which leaves are symmetri-

cally arranged, and has a proper descending root ; in the case of

some of the Fern tribe, particular fronds manifest themselves from

the rest of the leaves as fertile or spore-producing. In this depart-

ure is seen the tendency towards a flowering plant, which the next

class in succession, the Equisetum, fairly merges into. From that

upwards there is no difficulty in tracing the gradation which connects

in the end the mightiest monarch of the forest with the tiny growth

of vegetable mould, discernible only under the microscope.

In the early part of this lecture I spoke of man as the highest

known state of organized life. Whether he is a connecting link

with a higher race of beings is not known, but this much we do

know, that though in structure and functions he ranks as belonging

to this sphere, yet by his intellect and reasoning powers he ap-

proaches those chosen creatures who are represented as shining near

the Throne of the Eternal and form a bond of union between

heaven and earth. By the exercise of his genius man elevates him-

self towards that Supreme Being in whose likeness he was fashioned

;

by giving scope to his passions, he debases himself to the lower

orders of life to which he is akin.

Having now cursorily traced connecting links as they may be

seen in our daily intercourse with nature and in our study of history,

it remains for me only to allude to the great final connecting link.
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which, if I may so use the term, is miscalled death—the connecting

link between this and a future state of existence. A recent writer

in a scientific journal says :
" On earth we have no veritable death,

we have only change of form and condition." What we call a dead

body is not dead—an Egyptian mummy even tries hard to attain a

real death in vain, but it corrupts, it decays. Corruption is a

force—a potent agent, the harbinger of life to come. Assimilated

with the elements of which it was composed, the organic matter of

a dead body is absorbed and reproduced, we cannot tell when or

where, for one form of matter is continually takifig the place of

another in everything. Animal and vegetable remains are changed,

and again become part of the earth of which they were composed.

During life the body is continually changing ; death is only a loss

of consciousness and a cessation of action in the intellectual and

sentient being ; it is not a loss of existence, for not a particle of

matter ever ceases to exist, but it is the change—the transition

state—which the body must undergo previous to its being created

anew into other forms of existence. I speak here simply from a

scientific view apart from a doctrinal one ; the future of the soul is

a subject for other hands and another place than this, but even of

that future, death is still a connecting link between the sphere we

now inhabit and some other region far away, of whicji the mind of

man can form no conception.

The idea of looking on death as only a change, is thus beauti-

fully expressed by Lord Lytton :

'

' There is no death ; the dust we tread

Shall change beneath the summer showers

To golden grain or mellow fruit

Or rainbow tinted flowers.

There is no death ; an Angel form

Walks o'er the earth with silent tread,

He bears our best loved things away,

And then we call them dead.

He leaves our hearts all desolate,

He plucks our fairest, sweetest flowers
;

Transplanted into bliss, they now
Adorn immortal bowers.

Born to that undying life,

They leave us but to come again,

With joy we welcome them the same,

Except their sin and pain

;
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And ever near us, though unseen,

The dear immortal spirits tread.

For all the boundless universe is life-

There are no dead."
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FLUTES OF THE TIME OF MOSES, RECENTLY
DISCOVERED IN EGYPT.

Read before the Ha/iiilton Association, March 12th, i8gi.

BY J. E. P. ALDOUS, B. A.

The importance from an historical point of view of the recent

discoveries in Egypt must be my excuse for bringing this musical

topic before an audience that is not composed entirely of musicians.

Within the last few months discoveries have been made that carry

back our authentic information one thousand years earlier than it

went at the beginning of last year, and I think I can make this clear

to any one who has the reasoning faculty, musical or otherwise.

Let me commence with a short and very condensed statement

of some scientific musical facts, which it is necessary to understand

in order to appreciate the value of the discoveries.

Tone, or musical sound, is the effect on the brain of pulsations

of the air at regular intervals striking the drum of the ear. The pul-

sations of the air are started in various ways. If a stretched string

is plucked it will give a certain note ; if it is stopped or held at the

half of its length each half will give vibrations twice as quick, or in

other words will sound an octave higher. You can easily under-

stand that between the end of the string and the halfway point there

are an infinity of points where you could " stop " it, each stop

making the pitch a shade higher till the octave is reached.

These " stops " (or steps we might call them) are of the utmost

importance, for music is dependent on the number of steps in the

octave. Modern music, by which I mean music as we find it in

Europe, America and all parts of the world, colonized from these

sources (the only music worth calling music), is built on a system of

steps of such size that there are twelve of them in each octave.

These twelve are called half-steps, or semitones, which latter term

would imply another arrangement of the steps that I must allude to.

If you sound these twelve half-steps in the octave, one after another,

you get no idea whatever of tonality, which means a relationship of
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the various steps to one particular step as their starting point, or

" key note," as we call it. But if we take a selection from these steps,

in what may seem at first sight an arbitrary manner, we get what is

called a scale.

If, starting from the first tone or open string, we skip the first

small step and take the next, we shall get the interval known as a

whole step or whole tone. Let us do the same again. Let us next

take a small step : we have now a group of four notes at unequal

intervals, two whole steps and one half. Let us now take a large

step from the top one of these four, and from that, as a starting

point, make a succession similar to" the first four, which will bring us

to the octave. I am stating all this to make clear to you that music

as we know it is based on a succession of tones and semitones (steps

and half steps) in a certain order, the half steps being of such

a size as that it takes twelve to complete the octave.

Some Asiatic tribes to-day, and some semicultivated races else-

where, make music from stringed instruments in which they use steps

smaller than ours, in some cases making eighteen and more steps in

the octave. This may be music to their ears but it is not such to

ours.

Concerning the history of our modern scale, it is a development

of the Greek system. The first Greek lyres had only four strings,

which were tuned in certain successions of steps and half steps

according to the mode in which the music was to be played. We
learn from Greek records that the philosopher, Pythagoras, visited

Egypt about 600 B. C. and got from that place the complete octave

scale; but that was the utmost we knew about Egyptian music.

What their theories were, how long they had been known, was all

mystery and speculation. We saw their harps of many strings, their

flutes and double flutes all portrayed in painting and sculpture. A
few shreds of reed-pipes and rickety remains that could scarcely be

looked at without falling to pieces, tantalized us with the " what might

have been " or " used to be." But guess work is now ended.

Near an imposing pyramid, built by Usertesen II, a monarch of

the twelfth dynasty, who reigned some 4,500 years ago, at the

entrance of the Nile into the Fayum province, and about 60 miles

south of Cairo, stood the town of Kahun, which was built for

the habitation of the architects and workmen employed in the con-

struction of the pyramid. It would seem that when the building of
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the Usertesen pyramid was completed, the workmen's colony was

naturally dispersed, and so Kahun became gradually deserted.

Some few inhabitants lingered on till the eighteenth dynasty, when

the town was finally abandoned. But previous to this the rock

cellar tomb where our wonders were discovered had been used as a

sepulchre.

Mr. Petrie, the Egyptian discoverer, is of the opinion that at the

end of the nineteenth or early in the twentietfi dynasty, (about iioo

B. C.,) the tomb was rifled and again used as a place of burial by

some new comers in search of a sepulchre for their family. As was

common, the later people plundered the early mummies, decorating

their own dead with the spoils. From that period until Mr. Petrie

broke into the cellar the place had been undisturbed. The light

of day had not entered since the time of Moses, some 3000 years.

Several coffins were deposited in the vault, the mummies being

in a very decayed state, and much of the wood-work found was in

the same condition. Among the articles found here are some ex-

quisite specimens of the jeweller's, potter's and lapidary's art. Not

the least interesting is a large chair of black wood, perfect except

the seating and the front legs, which the custom was to break off

before entombment : this was done to prevent it being again used,

and in order that the ghost of the chair should duly accompany its

owner to the other world for future service.

In the rich and varied collection gathered by Mr. Petrie in his

investigations, the whole life of the people is brought before our

eyes, from the toys of the children, through their every-day life,

down to their death and embalming. We seem to be dwelling in

Egypt and observing the daily life and customs of this old, old

race. There are many things shown which make us, living in this

nineteenth century after Christ, with all its wonders and inventions,

feel astonishment at the knowledge and practice of the Egyptians

who lived 1500 years before Christ. Amongst other marvels of Mr.

Petrie's collection may be mentioned a delicately wrought lady's

hand-mirror, ornamental beads for embroidery so small that one

wonders how they could be made—93 only weigh a grain, papyri

dating from the time of Abraham, hinges that interlock, and an

incubator for hatching eggs.

The tomb contained twelve large wooden coffins, all the mum-

mies having been badly embalmed. The best preserved of the
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series was that of a lady bearing the name of Maket. Her name was

engraved on a gold scarab, on a small silver one set in a ring, and

on another ring. Her coffin also contained the lady's bead neck-

laces, earrings, powder and paint pots—no doubt kept filled by the

fashionable perfumer of the day, her mirror, wooden comb and

various other toilet nick-nacks ; and it also contained two long flutes.

Happily these had been placed in their proper case ; it is owing to

this thoughtful precaution that they have been preserved from the

decay, which, no doubt, has overtaken many such slender delicate

reeds that have been interred with mummies elsewhere. The pipes

seem to be made of some thin cane or hollow water-reed. Athen-

£eus says they used to use the lotus-thorn. When found they were of

a darkish yellow ; but the better to preserve them Mr. Petrie covered

them with a solution of wax, as is the custom to dress old articles of

wood thus buried.

A
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antique flutes were blown. It seemed at first as if they must have

been blown across the tops as you blow into a key, and as is done

in modern Egypt with the " nay." But, though they yielded distinct

notes, they were not true musical tones, and all efforts to increase

their intensity was unavailing. Many experiments were tried, the

successful one being the use of a simple reed cut in a straw of wheat.

All evidence seems to point to the fact that this was the medium

adopted by the Egyptian players. In the cases of some discovered

flutes, pieces of barley straw were found beside them, and in one

case a piece of straw was sticking in the embouchure of the pipe.

The most conclusive evidence, however, is from a painting taken

from a tomb in Thebes, and now in the British Museum in London.

This painting represents a feast and dance in honor of the god

Vulcan
;

girls are represented playing on pipes exactly correspond-

ing to those under consideration, with this important exception :

about an inch before they enter the mouth the brown color ends,

and the rest 'Of the tube is white. So experiments were made in

various ways of cutting the straw, with the result that at least the

silence of 3000 years was broken, and the double flute of the Lady

Maket spoke once more.

And now we come to the importance of the discovery from a

historical point of view. Groves' "Dictionary of Music" is the

principal authority on all musical subjects that has been published

during the last few years. In the article on " Scale " we read that

our scale dates from the time of the Greeks, 500 B. C. From the

tones elicited from the Lady Maket's flutes we find that in 1500 B.

C. they used precisely the same intervals of scale, the same arrange-

ment of tones and semitones as we do to-day. We got our scale

through the Greeks, not from the Greeks ; and Miriam sang her

song—whatever the tune may have been—in a scale built in the same

way as the scales in which we sing and play, nearly 1900 years after

Christ.

The notes which have been distinctly elicited from the newly

discovered flutes, are sufficient for the purpose of proving that the

division of tones and semitones was the same at that early date as it

is to-day. It stands to reason, however, that after a burial of 3,000

years, these instruments cannot at once find lips and fingers skilful

enough to produce their entire possibilities. It is more than likely

that by different pressure of blowing, and by use of the harmonic
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notes, as in modern flute playing, an entire chromatic scale can be

produced ; and doubtless further investigation and experiment will

give us more definite information on these points. The use of the

harmonic notes is the more likely when it is considered that the

fundamental tones more easily produced are of very light quality and

weak tone ; and as these flutes were the kind used in funeral pro-

cessions, their sound would be lost in the shufiling of feet ; whereas

the harmonic tones are more penetrating and would not be so easily

lost.

Of course each new discovery in any department of science is

considered as all important, very often as the furthest possible reach of

investigation. We are apt to think it is impossible that anything more

can be done in the way of rapid travel than the modern express train

or the Atlantic greyhound. Still the experience of the past has shown

us that there are more wonders to come. Notwithstanding past expe-

rience, one cannot help feeling that it is very unlikely that we can

get any nearer to the creation of the world in the matter of musical

history. And that these discoveries bring us very near to the

beginning of the world's history is evident when you reflect that we

have discovered flutes which were in use when the matters recorded

in the earlier chapters of the Book of Exodus were being enacted in

Egypt. It is exceedingly unlikely that any instruments of greater

antiquity can be discovered, and it is hard to imagine in what other

way any authentic information can be discovered. Truly, however,

we hve in an age of wonders, and there is no telling but within the

next few years, some of the indefatigable gentlemen who are contin-

ually excavating, deciphering and interpreting in those distant

Eastern lands, may turn up the tomb, mummy and musical library

and instruments of Jubal himself ; and then, surely, we shall be as

far back as it is possible to go, if Genesis IV, 21, is a rehable record,

as we have all been taught to believe.
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BOTANICAL JOTTINGS.

Extracts from paper read before the Hamilton Association, 14th May, i8gi.

BY A. ALEXANDER.

My object in this paper is not to speak of Botany in general,

either as to its study or history, for both of those have been already

brought before this Association in able and charming papers, read by

our friend Dr. Burgess, of Montreal. I would rather content myself

by simply relating some facts and observations clustered around a

few plants that are familiar to myself, hoping that some of those

hearing me may be induced to begin this delightful study, and that

perchance those who have commenced the study of plant life

may be led to form a closer intimacy and friendship with Flora's

children, and thus be led to go beyond the mere collecting, arranging

and classifying of plants, to study the plants themselves, that is, study

the organs or parts of plants in regard to the different forms and

uses which the same kind of organ may assume. This is what

we call vegetable morphology. Without this, Botany may be

made one of the dullest, while with it, it is one of the most alluring

of all the sciences. And since the introduction of the new morphol-

ogy, Botany has been redeemed from what I might call the vicious

circle of mere classificatory schemes, and brightened by the fresh

and quickening breath of the new thoughts and ideas in regard to

th^ unity of all the living organisms comprehended in the animal

and vegetable kingdoms.

There has also been a new physiology, as well as a new morph-

ology in recent years, which has fixed all its attention on the

adaptation of the plant to its natural environment. This I

treated of at some length in a paper entitled the "Elasticity

of Plant Constitution," read before the Biological Section about a

year ago, and therefore will not say more on that here. The
fascinating study of the mutual relations between flower and insect
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in particular, which was set on foot about the close of the last

century by Sprengel, has been introduced with new force in our own

times. The results of observations in this direction can be best

understood by reading such books as Darwin on orchids and those

on cross fertilization. Some of them, I think, are now in our Free

Library. Since his time, recent as it is, many have followed up the

subject, and Lubbock, Miiller and others have added much to our

stock of knowledge, so that the study may now be made as fascina-

ting as the reading of a first-class novel, and much more real,

because more true.

The fact is, I think the clue has now been found to all the

main avenues of the science, and even the keys of its lesser inner

rooms are, for the most part, well within the reach of any enlighten-

ed observer.

I want specially to-night to call attention to the arrangement for

cross-fertilization in one or two plants with which I am familiar, for

to speak of the various modes and arrangements plants have for

accompUshing this would fill volumes ; it is one of the most inter-

esting parts of botanical study.

Time would fail to tell of the sedges so inconspicuous to the

ordinary observer, and yet so full of entrancing wonderment on close

examination, in this matter of ensuring cross-fertilization: of the night-

blooming plants, which depend on moth fertilization, being nearly

always white or pale yellow—good reflectors in the twilight or

moonlight—and fragrant, as the moth hunts by smell chiefly, though

partly guided by sight ; and many others.

Emerson tells us in his " Life of Thoreau " that he was out one

day for a walk with him when he (Thoreau) was looking for the

" Menyanthes trifoliata " (Buckbean), a sweetly scented bog plant.

He detected it across the wide pool, and on examination of its

florets, decided that it had been in flower five days. He then tells

us that he drew out of his pocket his diary and read the names of

all the plants that should bloom on this day, whereof he kept

account as a banker when his notes fall due. " The Cypri-

pedium not due till to morrow," he added. That would mean

about the 20th May, near Concord, Mass., where Thoreau lived

;

here it would be about a month later, and in the north where I first
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made the acquaintance of Thoreau's Cypripedium, about July ist.

This habit of exact observation of the time and place of the

blooming of plants is a most important one, and adds much to the

interest and value of the study. I would advise all who are entering

upon the study to practise it
;
you will thereby gather a large and

valuable fund of interesting information
;
you will then be able to

tell when you may go into the woods and find the plant you are in

search of.

J would like to remark here that in preparing a Local Flora,

the time of flowering of each plant is an important consideration. I

am satisfied that many interesting -facts in this connection escape the

notice of botanists, because of their reliance upon the dates given in*

the manuals. Take the time of the flowering of the Hepatica

Triloba, for instance, one of the most common Spring flowers. I

have found it in Mount Albion ravine as early as the second week in

March, while it has been found on one or two occasions as early as

the last of February. The difference is not always in the season so

much as in the fact that we do not think to look for them so early,

or do not know of the most likely situations to find them in bloom.

When the flowers of Hepatica come out in Spring, the last

year's leaves are still present, but apparently functionless. The new

leaves are developed, and perform their work during the late Spring

and Summer months, resulting in the production of one or more

buds in which are contained the rudiments of next year's develop-

ment.

If these buds be examined in, say November, they are found to

consist of from five to seven scales enclosing each other, and

under each, except the first one or two, will be found a flower bud

on a scape a quarter of an inch or less long, the whole being densely

covered with long silk hair, which must afford much protection dur-

ing severe weather. In the centre, covered by the flower buds and

their protecting scales, the rudiments of next year's leaves are found,

also thickly covered with long straight hair. The outermost flower

blooms first, and, when there is a lack of warmth, seems to appro-

priate to itself all the activity of the plant, lengthening its scape to

one or two inches, coming into bloom and even perfecting its seeds

while the other flowers remain snugly covered by their protecting

scales. Sometimes a second bud wiH burst from its scale before the

first has run its course. The scape is always shorter in these early
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blooms. Of course, in April and May, these buds all come into

flower at once, and are usually found open together, forming a

beautiful object in the early spring days. It is wonderful the size

the Hepaticas will attain to when they are free from the struggle

necessary to keep their place among many competitors. I have

some planted in my garden, growing in the shade of a cedar hedge,

some of them with no less than sixty-five flowers out at the same

time.

These folded early flowers and leaves may be seen by securing

a whole plant in the late Autumn or early Winter, and cutting it

vertically through the centre, when, with a glass of moderate magni-

•fying power, the beautiful provision for the protection of these

earliest floral gems may be seen as I have described above.

But let us return to this Cypripedium. It belongs to the family

of orchids, a high-bred race, fastidious in habits, sensitive as to

abodes. Most orchids are rare in our northern flora, and yet, as

those of us who have gathered these charming plants must have

often felt, even this species, which is certainly not one of the

very rarest, retains the family traits in its person, and never loses its

high born air and its delicate veining. As I come across it in my
wandering in the summer among the rocky islands of the inner

channel of the Georgian Bay, under some evergreen, standing hold-

ing up its head with graceful dignity, I invariably get down beside it

in its soft mossy bed and fondle it, and can never divest myself of

the feeling that each specimen is a choice novelty. It certainly is

choice if it is not a novelty. The specific name of this plant is

Cypripedium acaule.

* * * ^ ^ *

To any who appreciate curious forms as well as graceful out-

lines and briUiant colors, there can be no wild flower of our own

woodlands more attractive than the Pink Lady's Slipper. The

generic name signifies Venus' Slipper, and Americans have called it

the Moccasin Flower, from its marked resemblance to the foot

covering of the Aborigines. The popular name given to the

common species of France—C. Calceolus—is "Sabot de la Vierge"

and "Soulier de Notre Dame," or, "Our Lady's Slipper." It seems

to be a passion with the reverent children of the Church of Rome to

dedicate the most beautiful things of earth to her who, in their

thought, is the most beautiful being in heaven ; so it seems the



THE HAMILTON ASSOCIATION. S3

flower now under review is one of these. Like most orchids it has

an arrangeaient of parts which renders it very difficult, if not impos-

sible, to be fertiHzed by its own pollen. The stamens and pistils are

united into a single organ called the " Column," which projects

forward from the stem into the open space at the top, and within

the sack-like labellum or " lip." The stamens lie back of the stigma

in such a position that the pollen could not, except by the help of

insects or other artificial means, be transferred from the one to the

other. But the flower is admirably contrived so as to solicit and

use the help which such insects as bees and flies may bring to it.

The large, gayly colored pendant bag, which makes the most con-

spicuous part of the flower, is opened with a narrow slit down the

front, and the edges of the opening are turned inwards. This forms

a regular trap, easy to get into (as most traps are), but quite impos-

sible to get out of—at least by the same door. The " busy bee,"

searching for toothsome morsels, easily penetrates to the interior of

this floral sac through the narrow open door. Once in, and satisfied,

he looks about him for a way out. He finds it at last, but not by

the way he came in. At the top of the flower, on either side of the

" Column," he finds a passage into the open air, quite wide enough

for a small but enterprising bee to push his way through. In doing

this, however, he brushes against and frequently carries away upon

his hairy sides or back the sticky pollen masses of the open anthers.

Now, if he enters another flower of the same species, as he will be

very likely to do if he got something to his taste in the other, and in

due time makes his exit through the only open door, he will certainly

get some of this pollen on the stigmatic surface of that flower, and

fertilize it, for the stigma is covered with minute papillae, like the

teeth of a comb, which project forward, and the pollen is effectually

combed off him as he goes by.

Yet, notwithstanding this elaborate contrivance for fertilization,

and this curious adaptation of means to that end, it remains true,

as I have proved by actual observation, that few plants are ever

fertile, they being chiefly propagated by the root, which keeps its

life from year to year.

Just one more example, to give me an opportunity to speak of

another and very different fertilizing agency, namely, the wind.

Wind-fertilized plants, as a rule, are not attractive, by reason of the

almost colorless or entirely absent petals, and the one I choose is,
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perhaps, the least interesting of all plants, except when we happen

by accident to come into too close contact with it. I mean the

common nettle, which you may see almost anywhere in waste,

neglected spots, and in perfection on the side of the mountain,

eastward, on the north side of the railway track, where they sometimes

reach the height of six feet.

You are familiar with the nettle. What a contrast to the beau-

tiful orchid which we have just discussed ! We inight speak of its

sting. As a rule, the sting is the only point in the whole organiza-

tion of the family over which we ever waste a single thought. I am

afraid that is because of our own ordinary human narrowness. In

each plant or animal, we interest ourselves about that one part alone

which has special reference to our own relations with it for good or

for evil. In a strawberry, we think only oi \hQ fruit \ in the orchid,

which we have had in review, of the beauty oftheflower ; in a deadly

nightshade, of the' poisonous berry, and in our nettle, of the sting.

Now I frankly admit that the nettle sting has an obtrusive and un-

necessarily pungent way of forcing itself upon human attention ; but

that does not sum up the whole life history of the plant. The nettle

exists for its own sake we may be sure, and not merely for the sake

of occasionally inflicting a passing smart upon meddlesome fingers.

Let me further say, before we leave the nettle sting, that I think it

one of the most highly developed among the devices by which plants

guard themselves against the attacks of animals.

But let us to the flower. In most plants the flower is the most

conspicuous part of all. Yet in this particular plant it is so unob-

trusive that most people never notice its existence in any way. That

is because the nettle is wind-fertilized, and so does not need bright

and attractive petals. The flowering branches of the nettle consist

of a lot of little forked anther-like spikes, sticking out at right angles

to the stem, and half-concealed by the leaves of the row above them.

Like many other wind-fertilized flowers, the stamens and pistils are

collected on different plants, a plan which insures cross-fertilization

without the aid of insects. If we pick one of the stamen-bearing

clusters, we will see that the flower proper is made up of four tiny

leaf-like petals, and with four stamens doubled up in the centre. If

we touch one of the ripe flowers with the point of a pencil, or some

fine point, in a second the four stamens jump out elastically as if

alive, and dust the white pollen all over our fingers. Why should
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they act like this ? Such tricks are not uncommon in bee-fertiUzed

flowers, because they insure the pollen being shed only when a bee

thrusts his head into the blossom ; but what use can this device be

to the wind-fertilized nettle ? I think the object must be something

like this : If the pollen were shed during perfectly calm weather, it

would simply fall upon the ground without reaching the pistils of

neighboring plants at all ; but by having the stamens doubled up

with elastic stalks it happens that even when ripe they do not open

and shed the pollen unless upon the occurrence of some slight con-

cussion. This concussion is given when the stems are waved about

by the wind, and then the pollen is shaken out under circumstances

which gives it the best chance of reaching the pistil.

We leave our nettle by remarking, that as regards stings, it is

one of the best protected plants ; as regards flower and fruits, it is

merely one of the ruck. So we see one plant survives by dint of its

prickles, another by dint of its attractive flowers, a third by its sweet

fruit, and a fourth by its hard nut shell, and so on.

Thus there is opened up to us a vast field of interesting study,

' with a profusion of the most fascinating paths around the whole, and

outside of technical names and formal classification, not excelled by

any other branch of scientific study and accessible to us all. When
these facts in plant history and life come to us, we feel that our life

is too short to read but a very few of the entrancing pages of

this wondrous book of nature.
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HAMILTON ASSOCIATION,

MAY, 1891.

The Philological Section was organized at a meeting held on

the 2oth of November, 1890, when a chairman and a secretary were

elected and a night of meeting chosen.

Five meetings have been held, and it is proposed to hold two

more before the summer holiday season.

The papers read have been as follows :

—

December i8th.—" The Life and Work of F. Bopp."—H. P. Bonny.

" The Home of the Early Aryans."—A review of the discussion,

suggested by Canon Taylor's work.—Chas. Robertson, M. A.

January 15th.
—" An Introduction to the Study of Grimm's Law."

—

A. W. Stratton, B. A.

February 26th.—"The Origin of Languages."—Presenting the

claims of Hebrew.—Dr. H. Birkenthal.

March 26th.
—"The Development of the French Language."

—

An examination of the circumstances under which it arose.

—

W. H. Schofield, B. A.

April 23rd.
—" Anglicisms in Lower Canadian French."—H. P.

Bonny.

Each paper has been followed by a somewhat full discussion of

matters of interest suggested by it : twice lists of topics have been

distributed among the members some time before the meeting.

The section has been above all things instructive. Original

work is not to be expected at first ; but the number of workers is

very promising, and augurs well for the future success of the section.

A. W. STRATTON, CHAS. ROBERTSON,
Secretary. Chair7nan.
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AN INTRODUCTION TO THE STUDY OF GRIMM'S

LAW.

Read before the Philological Section, January i^tJi, i8gi,

BY A. W. STRATTON.

When a man's attention has been drawn to the language of

another people, he is constantly on the watch for points of resem-

blance with his own ; and he who seeks will find perhaps not a few.

It was so in a marked degree when the study of Greek, literature be-

came popular at Rome. How largely the vocabularies of the two

languages agreed may readily be seen from such a comparison as

that made in Halsey's " Etymology of Latin and Greek ;" and the

comparatively early development of Greek civilization caused this

agreement to be explained as due to the derivation of the Latin from

the Greek of an early time. Something very similar occurred when

Englishmen noticed how many of their words, not known to be im-

itations of any foreign words, differed but slightly from the Latin, it

might be, or the Greek or the Hebrew ; and the theology of the

time required that all should be traced to Hebrew, the original

speech, it was said, " used between God and man."''' Here was a

vast and inviting field of study, but the rude guess-work of the first

attempts at comparison made the results almost valueless.

Some valid distinctions were, of course, made before the days

of scientific etymology, e. g. that of the relations of the English

fraternal and brotherly to the Latin frater. This distinction was

recognized by Home Tooke'''' (1736-1812), a man to whom it was

given to see darkly and partially many of the things made clearer to

us by the study of Sanskrit, then unknown in Europe. How nearly

he anticipated Rask and Grimm may be seen from the following

passage :'3' Speaking of prepositions he says :

—
" Though it is not

from Asia or its confines that we are to seek for the origin of this

part of our language, yet it is worth noticing here that the Greek, to

(i) See Pres. White's article in the Popular Science Monthly, Jan., 1891.

(2) See his " Diversions of Purley, Bk. II., Ch. 6.

(3) Divers. Purl., I. 9.
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which the Gothic has in many respects a considerable resemblance,

employs the word thura for door, and both the Persian, which in

many respects resembles the Teutonic, and the Chaldsean use thro

for door. The modern German (directly contrary to the mod-

ern English) uses thiir for our door and durch for thorough ; and it

is remarkable that this same difference between the German and the

English prevails in almost all cases where the two languages employ

a word of the same origin having either of these initials." He in-

stances distel and thistle, dorn and thorn, theur and dear, thaler and

dollar, theil and deal. Attention to the sound rather than the spell-

ing of these German words might have led to a tenable theory of

consonant-shifting. But everything cannot be expected from Home
Tooke, and to show the progress made by modern etymologists we

must quote from him again {loc. cit.) :

—" Do (the auxiliary verb, as

it has been called) is derived from the same root, and is indeed the

same word, as to [of the infinitive.] The difference between a t and

a ^ is so very small, that an etymologist knows by the practice of lan-

guages, and an anatomist by the reason of that practice, that in the

derivation of words it is scarce worth regarding."

When the Sanskrit came to be studied in Europe, a comparison

of its forms with those of Persian, Greek, Latin, Gothic, English,

German, Celtic, etc., showed beyond all doubt

(i) That these languages were all connected both in vocabulary

and in grammatical forms
;

(2) That no one of them could be said to be the parent of the

others, but that all alike must be referred to a common

source.

Rasmus Christian Rask (1787-1832), a Danish scholar who, at

thirty-five years of age, " was master of twenty-five languages and

dialects, and is stated to have studied twice as many,"'"' extended in

his essay on the origin of Icelandic (18 18) thehst of correspondences

of letters in the Classical and Germanic languages previously estab-

lished by a Swede named Ihre. Four years later Jacob Grimm

( 1 785-1863) published in the second edition of his "German Gram-

mar " a law of shifting of mutes not only as between the Germanic

and Classical languages, but also as between the High German,

especially in its older forms, and the remaining Germanic dialects.'-'

(i) Encycl. Brit. Vol. XX., p. 286.

(2) On the extent of Grimm's debt to Rask see Sweet's article in the Encycl. Brit., Vol.

XL, pp. 200-2Q1.
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From his comparison Grimm finds the changes of the vowels

in the Germanic dialects to be " not arbitrary, but on the contrary

according to a deeply-rooted but as yet undiscovered law" (Ger.

Gram., Vol. I., p. 580). In the consonants, however, " the relations

appear more certain and permanent ; dialects whose vowels for the

most part differ, retain frequently the same consonants. The four

liquids (/, m, n, r) are constant Like the liquids run the three

spirants {v, h, s), essentially unchanged through all the German

dialects Quite otherwise is it with the other consonants ; a

marked difference between the High German and all other dialects

is revealed. In the labials. Unguals and gutturals, the Goth, tenuis

answers to the H. Ger. aspirate, the Goth, media to the H. Ger.

tenuis, the Goth, aspirate to the H. Ger. media" (pp. 580-1.) These

results he tabulates as follows :

Goth. . . .

O. H. G.

F
B(V)

D
T

Th
D

K G
Ch K

A comparison of Germanic with Greek, Latin and Sanskrit

consonants leads to an extension of this law. " Even more worthy

of remark," he says, " than the agreement of the hquids and spirants

is the difference of the lip, tongue and throat sounds [of Greek, Latin

and Sanskrit], not only from the Gothic, but also from the Old High

German system. Precisely as the Old High German in all three

classes has removed one step from the Gothic form, the Gothic was

itself already shifted one step from the Latin (Greek, Sanskrit). The

Gothic is related to the Latin just as the Old High German to the

Gothic :" (p. 584). The whole is arranged in a table thus :

Greek.. P B F
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The law is sometimes*'' stated thus :
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We must now seek to determine the time of this first general

shifting. Our earliest sources of knowledge of the forms of the Ger-

manic languages are the Germanic words quoted by Latin writers, as

sapo by Pliny, framea and glaesum by Tacitus. If the Goths and

Getae are identical, the plant-names from Dacia given by a Greek

writer, Dioscorides, deserve consideration.''' Dating from about the

same time are some words borrowed from the Scandinavians by the

Finns and Lapps, as Finnic niwtta ' net ' (Old Norse not), raippa

' rope ' (O. N. reip), and Lappic satpo ' soap ' (Swedish sapa), divres,

' dear ' (O. Sw. dyr) : these words are quite numerous. Next in

order of time we have a number of inscriptions in Runic characters

from about 250 A. D., all of which are short ; one from Wallachia,

coming from heathen times, reads Gutoniowi hailag ' dedicated to

the temple of the Goths.' Far more satisfactory as an evidence of

the character of the language in early times is the translation of the

Bible into Gothic made by Wulfila (311-381 A. D.) ; the most im-

portant of the manuscripts is of the sixth century, but the forms are

certainly much earlier, for it is doubtful, whether the language long

survived the maker of the translation. Judging by these data we

may safely conclude that the shifting began before the time of

Christ ; in the Gothic we find it practically complete.

The history of the alphabet also throws some light on the matter.

Canon Taylor in his " Greeks and Goths " has urged strong reasons

for believing that the Gothic runes were derived from the Ionian

alphabet of about 500 B. C. Now the character, which in Greek

represents g, in Gothic inscriptions denotes k, and we have a similar

shifting of value from ch to g ; this would seem to indicate the re-

tention of old spellings after the sounds had changed. In the den-

tals the change of value is from M, d to d, th respectively, while the

sign for / remains unchanged. Whatever conclusion we draw from

these facts concerning the nature of the first sound shifting, we can

see that the tendency to change did not cease for some time after

the introduction of the alphabet among the Goths. Assuming that

the words from which come our hemp and path were borrowed after

the German tribes came into contact with Roman civilization, we
find the tendency existing still later : but these words were in the

language before Kaiser, which Kluge believes to be the first borrow-

(i) 1 do not know anything of these names further than that they are said to be of Germanic
form.
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ing from Latin. I do not know of any unshifted forms, known to

be Germanic, from which we might learn of a time before the gene-

ral spread of the changes, and so determine roughly the date of its

beginning. As to the close of the period, there was no shifting

when the words apostol, candel, pawa were introduced into Anglo-

Saxon in the sixth or seventh century after Christ.

The second shifting remains to be considered. A reference to

the illustrations given above will show that only in the dental series

is the shifting complete in Modern German
; / has become/; b, f,

g, k, h remain unchanged. Grimm cited Old High German forms

such as prechan, pirn, kans, chuni to show the completeness of the

circle of change ; but even in the earlier periods of the language

these are found alongside unshifted forms. The shiftings varied in

different parts, and were most thorough in Upper Germany. To
our partial statement of the law given on page 91 we may add gene-

rally that the subsequent shifting was similar, but varied in extent in

the several districts, modern literary German exhibiting a general

change only iti the de?ital series.

We can very well determine the date of this movement. It took

place as Sayce''' points out, at a time subsequent to the wars between

the Teutons and Romans which led to the overthrow of the Roman
Empire ; thus {via^ strata and campus, our street and camp, became

in Old High German straza and kamph, chanipf. The year 600 of

our era is assumed to mark fairly well the setting in of the process,

but its progress was slow ; as late as 842 we meet dag (A. S. daeg,

G. tag), and it is interesting, in connection with Mr. Sweet's re-

marks quoted on page 100, to notice that godes (G. gottes) existed

then beside the nominative got.

It is customary to speak of " exceptions " to Grimm's law, and

and here may be set down explanations of some forms which the

law as stated fails to account for.

I. Onomatopoetic and imitative words at once suggest them-

selves. The sounds of the parent language remain practically un-

changed in Gr. klagge (gg = ngg), L. clangor, E. clang, G. klang,

and like words, for they are all imitations of like natural sounds.

With these may be grouped such words as Gr. pappa, L., E. and

G. papa, which are merely doublings of the earliest formed sounds

(i) Introduction I., 307.
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serviceable for speech, and, as children's words, not likely to be in-

fluenced by the analogy of shifted forms.

2. Again we find the tenues regularly unshifted in certain com-

binations :

—
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ges of the Aryan family as Latin to the Romance languages, men
thought that they were coming near to a knowledge of the primitive

speech of man, and the simplicity assumed for it was supposed to

belong to the primitive Indogermanic as well. For example the

vowels e, o were assumed to have been developed at a time when

the community had become divided, and similarly only three series

of mutes (/, / and k sounds) were allowed to have been original.

Now Skt._/>z« corresponds to Gr. gignosco, L. (g)nosco, Goth, kunnan,

E. know • and Skt. cata to Gr. hekaton, L. centum^ Goth, hund, E
hmidred; but Skt.y/t' as evidently corresponds to Gr. bios, L. vivtis,

Goth, kwius, E. quick ; and Skt. catiir to Gr. tettares^ L. qiiatuor,

Goth, fidwor, E. four. Just as it has been found necessary to

assume that e and o existed in the parent language, so an under-

standing of these correspondences has been made possible by the

recognition of an original palatal series {k sounds) and velar series

{q sounds) in place of a single guttural series.

5. We come now to a series of shiftings first explained by Karl

Verner, of Copenhagen; in 1875. I*^ ^^ comparisons given above

(page 90) no mention was made of the familiar words father., mother,

which at first seem to illustrate the law so well. In the Middle

English equivalents of these words a ^ is almost always found in place

oith. The following table will be found convenient :
—

Skt.
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sion of surd breath. The several stages in the history of our words

father and brother may be set down thus :

—

*_patai% '^fafar, "^fapar, '''
fadar, Goth, fadar, A.-S. faeder, M. E.

fader, JLng. father.

*Mratar, *bro/ar, , •, Goth bro;ar, A.-S. bropor,

M. E. broper, Eng. brother.

The law of change commonly known as Verner's law may be stated

as follows :

—

Primitive Indogermanic k, (q), t, p, shifted without ex-

ception to the stird spirants h, th, f. But when the vowel next pre-

ceding did fiot originally bear the principal accent, primitive Germanic

h, th, f, became the sonant spirants gh, dh, v, and later the sonant

stops g, d, b. In other words, a surd standing between sonants

tends to become sonant, unless some such influence as the

expulsion of surd breath in accenting the syllable to which it be-

longs, counteracts that tendency and causes the retention of the

surd.

This principle will explain how the Indogermanic participial

suflSx -to seen in Gr. poietos, L. capitis appears in English as -d {loved).,

the original accent following the t, while the noun suffix seen in L.

cantus appears as -th [birth), the original accent preceding the t ;

again, Skt. a?itara corresponds to Goth, anthar, E. other, G. ander

while Skt. antar corresponds to Goth, undar, E. under, G. imter.

It will explain also the differences in the singular and plural of such

Anglo-Saxon preterites as ivearth, ivurdon ; beah, bugon. The same

principle is seen in what is commonly known as rhotacism, the

change oi s (in the Germanic languages through z) to r in syllables

originally unaccented. It is thus that we can connect the compara-

tive suffixes of adjectives in Greek and Latin, originally showing s,

with those of Gothic containing z and those of English containing

r ; and it is thus also that we can reconcile the Anglo-Saxon equiva-

lents of such preterites as our chose {sing, ceas, plur. cut on). The re-

cognition of this important principle of sound change has served to

make clear some obscure points even in non-Germanic languages.

6. Some seeming inconsistencies in Anglo-Saxon and English

forms are to be attributed to our tendency to make words like others

with which we are familiar. Such " levellings by analogy " are seen

in the change from K.-'^ . faeder, niodor to Yj. father, mother through

the influence oi brother (A.-S. brothor), and in that from K.S. ffta,
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sixta, to Yj. fifth, sixth, by the analogy of such ordinals 2^% fouith,

seventh, {K.-^. feortha, seofotha), etc.

Enough has been said in regard to this matter to show the wis-

dom of requiring a physical explanation for every sound-change

which we can trace historically, except when there is sufficient evi-

dence of the workings of analogy. We must keep in mind both

physical necessities and mental associations. On the relation of

these two influences Sayce has said''':—"It must not be supposed

that all the changes of pronunciation that serve to distinguish one

branch of the Aryan stock from another took place simultaneously.

On the contrary, they were slow and gradual ; first one and then an-

other new fashion in sounding words sprang up and became general
;

when once the ncAv pronunciation had from any cause taken a firm

hold of the community, analogy caused every word to be submitted

to its influence, unless special reasons, such as accent, stood in the

way, until in course of time the process of shifting the sounds was

completed."

A question remains : How are we to account for these exten-

sive shiftings in the Germanic group and it alone ?

1. At first, when it was thought necessary to assign reasons,

climatic influences were appealed to, but we were not told what pre-

cise influence on speech-sounds was exercised by the various varie-

ties of natural surroundings. Now it must be admitted that cold

and warm, mountainous and low-lying districts have characteristic

modes of utterance, especially in the position in which the sounds,

whether vowels or consonants, are formed. I do not know of any

evidence that changes from sonants to surds or from mutes to frica-

tives in the same position are due to similar influences. Granting

that there is such evidence, it is hard to see what have been the

peculiar climatic conditions of the roving Germanic peoples.

2. From Max Miiller comes the following theory'''':—The

Aryans before their "separation " possessed at least the three orders

of mutes seen in dh, d, t. The Latins lost the aspirates and were

content to denote them by spirants {/, h) or mediae. The low Ger-

man tribes also lost the aspirates, denoting them by mediae, but for

purposes of distinction pronounced original medise as tenues, and

again were forced to represent the tenues by the fricatives. The

(i) "Introduction" i. 308.

(2) Science of Language, Vol. II., Lecture V.
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High-German similarly, substituting tenues for the original aspirates,

had to employ mediae for original tenues and breaths for original

medise.—The mistake of assuming that the so-called Low and High

German shiftings were contemporaneous has been shown above

(p. 91). The account of the second shifting is quite misleading ; the

value of the' explanation suggested for the first may better be con-

sidered later.

3. The anthropologists have shown that from the earliest times

men of more than one race have spoken Aryan languages, and there

is much to favor the view that the divergences we have noticed

are due, at least in part, to the acquirement of the language by a

people of another race. Canon Taylor ''* notices a significant fact

connected with the second shifting. " By race the North-west region

of German speech is largely Teutonic, the Eastern Lithuanian and

Slavonic, the central region is Celtic, and the Southern is Ligurian.

...... During the last thousand years German speech has been

slowly winning back its lost provinces, but without displacement of

population The Low German speech of the conquerors was

modified when it was acquired by the native tribes. The primitive

Low German dialects are only spoken in those Frisian and Dutch

districts which are Teutonic in blood as well as speech." Experi-

ence shows the correctness of the following :
—

" We may take it as an

axiom that, whenever a new language is acquired by foreigners or by

subject races, there will be a class of sounds which will be pronounced

with difficulty and will therefore as a rule be evaded or inaccu-

rately pronounced. This is especially the case with the soft and aspi-

rated mutes." (V. 5.) The Germanic languages seem to have de-

parted furthest from the primitive sound system and to have lost

more than others of the primitive inflections. This accords well

with the theory that the Germanic peoples were originally non-Aryan.

4. No theory, however, concerning the general Germanic shift-

ing can be considered satisfactory, if it fails to take account of simi-

lar changes occurring to a limited extent in several cognate langua-

ges.

(a) In old Iranian/, /, k were unchanged only before vowels and

and after sibilants ; otherwise they became spirants, as Aves-

tan and Old Persian _/ra, Ski. pra, Gr. pro, l^oX.. pio, 'E. for.

In Greek they seem to have retained generally their form of

(i) Origin of the Aryans, Ch. V. 2.
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articulation. " In some districts " says Brugmann '"' " espec-

ially in Attica the sounds appear to have been spoken for a

long time with aspiration. Yet from the inexactness and

inconsistency of the written representation it is not possible

to determine accurately the extent of the tendency." In the

Umbrian and Oscan dialects in Italy kt and pf became ht

and//, as Umbr. rehte^ L. rede; Osc. Uhtavis, L. Odavius.

In Old Irish after vowels / and c became the spirants th, di^

as niaihii'^ L. niader, E. viother^ etc.

(b) In Armenian medi» became tenues, as tiv. Skt div, L. dies.

(c) In Iranian, Old Irish and Balto-Slavic, for the most part in

Armenian, and medially in Latin, aspirated mediae became

simple medise, as Lat. medius, O. Ir. ?nedon, Skt. madhya.

Similar shiftings in Greek have been noticed above (p. 95).

The Germanic shiftings may be due to such causes, whatever they

were, as produced the changes just noticed, only that the former be-

came general probably by the working of analogy. " Most sound-

changes," remarks Sweet '''' " seem to begin under special circumstan-

ces, and if they do extend themselves over the whole range of the

sound in question, it is only gradually. A change such as that of

d into / may begin at the end of a breath-group, and be then ex-

tended to the ends of words within a breath-group, as in German,

and finally to all the ^'s in the language, as when every Arian d be-

came a / in Germanic." In the Germanic, with its want of a litera-

ture, or, as Canon Taylor would rather say, because of the want of a

literature in the language adopted by the Germans, there was no

language-tradition strong enough to secure unshifted forms against

the influence of analogy ; while on the other hand the people of

India, Persia, Greece and Rome used a language which was in a

manner fixed in literature.

The last word has not been said on Grimm's law. Enough

general statements have been made concerning it, and numberless

conclusions made regarding the early relations of the peoples with

whose languages it has to do ; but how few of these are trustworthy !

Stricter methods, it is to be hoped, will give more reliable results.

Especially a better determination of the nature of the sounds in ques-

tion, and a careful study of the High-German shifting and of modern

German dialects may make clear many things that are yet obscure.

(i) Grundriss I. Sect, 4S6.

(2) History of English Sounds, p. 16.
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ANGLICISMS IN LOWER CANADIAN FRENCH.

Read before the Philological Section, April 2^rd, i8gi.

BY H. P. BONNY.

The subject of which this paper treats should be one of consid-

erable interest to us as Canadians ; and, from a philological point of

view, it must always prove a matter worthy of attention to notice the

effects produced upon language from the intimate association of two

races speaking different tongues, yet united under the same central

government. This paper is little more than a collection of specimens

of the Anglicisms in common use in Quebec, hastily gathered from

such sources as I had access to. Still, if I can but induce others to

take up the subject, my labor will not have been altogether in vain.

The majority of my illustrations are to be found in M. xAlphonse

Lusignan's *' Fautes a corriger " and in the corrections published by

him in the columns of La Fatrie, under the heading of " Corrigeons-

nous." I am under a lasting obligation to M. Lusignan, not only

for his kindness in authorizing me to use any matter bearing on my
subject written by him, but also for the trouble he has taken in

answering certain questions I propounded. He, moreover, wrote in

my behalf to M. Napoleon Legendre, of Quebec, who has kindly

presented me with his most valuable little work entitled " La Langue

Frangaise au Canada," which has been of great use to me in prepar-

ing this paper, Mr. Robert Sellar, of Huntingdon, was kind enough

to write a letter full of information bearing on the subject, from

which I will quote later on.

I will divide the Anglicisms into five classes

:

( 1

)

Colloquial

;

(2) Journahstic;

(3) Legal;

(4) Commercial

;

(5) Parliamentary.

In most, if not all languages, we find certain words performing

yeoman service—for instance, the wexhfaire in French and the sub-

stantives Schlag and Zug in German. Mark Twain remarks of the
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two words above meniioned :
" In Germany, when you load your

conversational gun, it is always best to throw in a Schlag or two and

a Zug or two, because it does not matter how much of the rest of

the charge you may scatter, you are bound to bag something with

them." In English, " box " and " set " will serve for examples of

words conveying meanings which in other languages it requires a

number of different words to define. Hence we find the French

Canadian using our word " set " instead oiparure if he is speaking

of a set of diamonds ; of meuble or meiiblement if furniture is under

consideration ; of serie or collection in the case of books ; of service

if a tea set is spoken of. Then we have set de broches a tricoter

instead oijeu de broches^ etc.," a set of knitting-needles ;" set de dents for

dentier, " set of false teeth ;" and many other instances.

In English we have the word " epergne " to designate a sort of

table ornament. It looks and sounds very much like a genuine

French word, but you will not find it in Littre. It has found its

way into the language of our neighbors in Quebec to take the place

of surtout de table.

If a young man is about to take unto himself a wife we say " he

is going to marry so-and-so," and we accordingly find some French

Canadians borrowing this expression and saying // v.a marier telle ou

telle when they should say il epouse, etc., or il va se marier avec, etc.;

// va marier would mean that he intended to give his sister or some

one in marriage. Our English "stand" in the sense of "cabstand"

is in common use instead oiplace de fiacres. Our verb " to originate
"

appears in the form originer instead oiprovenir or tirer son origine.

If we are certain about something we say " I am positive of it
;"

this phrase has been borrowed andyV;? suis positif\% found taking

the place oifen suis sur, certain. " Castor oil " becomes huile de

castor instead of huile de ricin : huile de castor would mean " beaver

oil." An almanach des adresses or botti?i is often converted into

directoire or directory. A locomotive is frequently called an engin

from our engine. Sometimes a French Canadian is found saying :

Venez que je vous introduise a Mile, telle ou telle., making use of a lit-

eral translation of our word " introduce," when he should say Venez

que je vous presente, etc The housewife will talk of coalail, sasse-

panne, fleur, and sideboard, instead o{petrole, casserole., ox coquemar,

farine and buffet. Her husband will speak of his bottes de cuirpatent

instead of cuir verni, and, if he be a sportsman, of his ammunitions
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instead of munitions. Je vous fais apologie is used instead oije vous

fats excuse ; change pour un dollar often takes the place of monnaie

pout un piastre (dollar). Elle chatite a la perfection is used instead

oi en perfection, dans la perfection.

Among other colloquial Anglicisms may be mentioned : payer

un compliment for adresser un compliment ; payer ses respects for pre-

senter ses respects ; salle a diner for salle a manger ; loqjiet for

'' locket " instead of medallion (loq^iet is a door latch) ; consistant for

" consistent " instead of logique, consequent ; avoir de trouble for avoir

de peine, difficulte, mal ; perniettez que je vous trouble, etc., for que je

vous derange, etc. Then we find a number of English verbs adopted

and conjugated according to the first conjugation, for example :

—

bouncer, bolter, blackballer, biter (to beat), screper (to scrape), slaker

(to slack), logher (to log), saider (to side track). This last example is

a very convenient Anglicism, for its French equivalent is pousser les

wagons sur taie gare d' evitement.

I will conclude this list of colloquial Anglicisms with a choice

specimen of Acadian French, quoted by M, Lusignan, from an ar-

ticle on the French Canadian press that appeared in a French re-

view :
—

" J e voudrais bien vous <f?wer, raais ce matin j'attelai mon
team, et a peine sortie de la stable les chevaux prennent leur race.

Ah ! ga allaityar^/ ! Et quand je vins pour devirer [O. F. = tourner]

le corner, je tombe par terre, les chevaux partirent tous seuls. lis

furent pognes [O. F. = blesses] et je iusfinde."

I will now proceed to the Anglicisms to be met with in the

daily papers. First of all, here is a list of words which, although

French, are often printed as spelt in English : libel, rebel, traffic, ex-

ercise, dance, licetise, sulphuric, tansy, for libelle, rebelle, trafic, exercice,

danse, licence, sulfurique, tanaisie. Names of foreign cities are

frequently to be met with in their English form instead of the French

one : thus we have Antwerp, Leghorn, Athens, Cairo, Mecca, Hague,

etc., for Anvers, Livourne, Athenes, Le Caire, La Mecque, La LLaye,

etc. We find tc7i editorial or un article tditorial used in the place of

un article de fond, de tete de la reduction, premier Montreal, Quebec,

etc.; depjite-ministre iox chef du bureau au ministere ; il est runieur

que for on dit ; hydrant for bornefontaine : hose for boyau ; plant for

le materiel, outillage ; collecteur (collector) for garcon de recettes ;

adresser une asseinblee for haranguer, faire tm discours, porter la

parole, adresser la parole, s'adi'esser a une assemblee : lecturer for
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faire tm discours ; ratii^adion de la semaine instead of Pattrait, etc.

[this Anglicism has also made its appearance in France] ; damme
{da.m) (or di'gi/e, barrage artificiel ; bris de promesse de mariage for

rupture, etc. ; baronnesse for baronne \baronnesse was used in France

in the XV. century] ; assaut (assault) for attaque ; plastrage for

platrage : plombeur iox plombier ; site (site of a building) for siege,

emplacement ; comite de sante (board of health) for commission d'

hygiene; medecin de sante (health officer) for hygieniste public ; con-

nexion, connection, for raccorde7nent (in speaking oi train connections)
;

tramps for vagabonds. These are only a few of the Anglicisms to be

met with in the columns of the press. Among the advertisements

you will come across such specimens as grocerie, groceur for epicerie,

epicier ; gauts de kid for gauts de chevreau ; briques a feu (fire bricks)

for briques refractaires ; il y a une belle ouverture (there is a fine

opening) for une belle occasion s^offre, il y a une bonne chance de

reussite ; notice for avis ; and a very large number of others.

The members of the bar are great offenders against the purity

of their mother tongue. Here are a few examples of legal Angli-

cisms :

—

rcferer a la file for consulter la liasse ; identifier iox cofistater

r identite ; cornmenter le presentement for commenter le rapport ; grand

jury \q\jury d^accusatio7i ; petitjury iox jury dejugement ; je crois

avoir satisfait le tribunal iox je crois avoir prouv'e an tribunal ; je suis

satisjait iox je suis convaincu, persuade ; boite aux temoins for la barre,

barre du tribunal ; boite aux coipables, accuses for banc des accuses,

prevenus ; filer une application for deposer, etc. ; le terme de la cour

est clos for la session, etc.

In commercial life the number of Anglicisms is legion. M.

Lusignan informs me that nearly all the terms in use in factories and

workshops are English, and that the same is true of nautical terms

employed on the St. Lawrence. Some other Anglicisms to be met

with in the commercial world are :

—

renco?itrer un billet (to meet a

note) iox payer un billet, faire face a, acqtiitter, etc. ; lettre enregis-

tree for lettre chargee ; je collecte mes comptes (oxje fais mes recouvre-

ments,je vais faire mes rentrees ; transiger des affaires (transact busi-

ness) for faire des affaires ; changer, echanger, casher une cheque for

encaisser, etc. ; mailer une lettre for mettfe une lettre a la poste

;

billetpromissoire for billet ; investir (to invest) for placer ; investisse-

ment for placement ; acheter en approbation for acheter a Vepreuve, a

Pessai; trespayant for tres lucratif.
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In the Dominion House of Commons Anglicisms occasionally

drop from the lips of honorable members from Quebec, and I think

the worst specimen I have met with has been heard in Ottawa more

than once : mot pour un (me, for one) ioxpour mot, quant a moi, en

tantquej'y suis coticerne^ etc. Then we have Pannee fiscale for

ranneefinanciere ; rappeler ime loi for rapporter tme loi ; voteur for

votant, electeur ; les argents publics for sommes, defiiers, creditspublics ;

un regle??ient est en force for un reglemefit est en vigueur ; supporter

for appuyer ; depeche des afaires for discussion^ examen, prise en con-

sideration, etc. ; vienibre for depute, representa?it ; resumer le debatiox

reprendre le debat \r'esumer = to analyse ;] etait oppose par les

deputes for etait conibattu, etc. ; legislater for legiferer ; faire applica-

tion for demander, solliciter, soumissioner ; and many others.

Before proceeding further I may as well state that the above

division into classes is merely for convenience of reference, and does

not 'preclude the possibility of an Anglicism quoted under one head-

ing being classed under one or more of the others. In addition to

the Anglicisms already given, I will quote the following miscellaneous

ones: indictement ior acte d' accusation;^'''' qualification is used in

the same sense as in English, instead of capacite, aptitudes ; billets

complimentaires for billets defaveur ; alter faire prendre uft portrait

for alterfaire faire, alterfaire tirer 7in portrait ; sous ces circonstan-

ces for dans ces circonstances ; je vous observe que, je vous remarquerai

que instead oije vousfais observer que, je vous ferai remarquer que ;

un bloc de maisons for un pate de maisons ; depot for gare, station}'^

With the view of gaining as much information as I could about

the use of Anglicisms in Quebec, I opened up a correspondence

with the gentlemen mentioned in the beginning of this paper. M.

Lusignan, before replying, submitted the letter I wrote to him to a

club of leading French Canadians in Ottawa, to see whether their

views coincided with his own. My first question was :
" Is the use

of the English language increasing or decreasing among the French

Canadians of the Cities of Montreal and Quebec ?" The reply to

this was :

—

(i) This word, although borrowed by the French-Canadians from the English, isfoundinOld

French. It is going out of use in Quebec.

(2) This last example is a curious instance of a word being borrowed by the Americans

from the French, and employed in a sense very different from anything for which it is used

in France, finding its way back into the vocabulary of a French speaking people with its

new meaning. It is not likely to live for any length of time, for educated French Cana-
dians are waging war against it.
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1. " The knowledge of English is increasing among the French

Canadians of these two cities ; it is almost general in the case of men

and children.

2. Its use is more extended, owing to the growing importance

of business interests and the increase of population.

3. The French Canadians do not make greater use of it in their

intercourse with one another.

4. The language is more carefully taught in educational insti-

tutions."

To the second question :
" Do the working classes mix many

English words and expressions with their French?", the reply was:

" Yes, a great number. All nautical terms from Ottawa to Gaspe'

are English, and English, or Anglicised French, is used in the lum-

bering operations. Nearly all the terms used in factories and in the

various trades are English. The number of Anglicisms is legion,

even in the press and among members of the bar."

My last request was for information about literature bearing

upon the subject. M. Lusignan gave the names of several works,

but stated that they were out of print and not easily obtained. He
informed me, however, that M. L. Frechette is preparing a work on

the French of Canada, but that it would be some years before it is

completed.

I next wrote to Mr. Robert Sellar, editor of the Huntingdon

Gleaner, and his reply is all the more valuable when the fact is

taken into consideration that, not being a French-Canadian, race

prejudice cannot possibly bias his views. He stated that to the

best of his knowledge " English has no leavening influence upon

French as written in the Province of Quebec ; that French writers

give point to what they say by occasionally quoting an English

phrase or maxim ; and that in writing upon mechanical or business

subjects they frequently use English words." He gave an instance,

clipped from a French Canadian paper, which I will quote: "La
police de toutes les villes voisines fut immddiatement avertie, et on

espere reprendre 1' e'vade vu qu'il porte une marque difficile a cacher
;

un black eye des mieux conditionnes que Mackie lui fit en le

capturant."

Mr. Sellar further stated :
" The habitants have incorporated

many English words in their vocabulary for the reason that the

English term is shorter than its equivalent in French." I asked him
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whether he thought there was any HkeHhood of English ultimately

becoming the spoken language of Quebec. He replied :
" There

are probably three or four times as many French Canadians who

speak English as there were twenty years ago, but they do not use

English in speaking among themselves. They find that it is to their

interest to learn English, that they cannot get on in the world unless

they do, and they show a laudable eagerness to acquire the coveted

language. Parents sacrifice a good deal to send their children to

English schools, and one of the attractions of the so-called colleges

and commercial academies that have sprung up so thickly within the

past dozen years is that they teach English. The French have the

faculty of language in a marked degree, and learn English with a

facility that is astonishing to the Anglo-Saxon. In another century,

perhaps a shorter period, the French of Quebec will be described as

a bi-lingual people, but that they will cease to use their mother

tongue I consider improbable. My reasons for such conclusions

are :

—

1. " The natural, the divinely implanted love for one's mother

tongue.

2. The influence of the clergy and the politicians.

3. The disappearance of the English element from the rural

parts of Quebec.

4. The existence of a sufficient mass of French-speaking peo-

ple to resist outside influence. When you find a body of over a

million, compact and autonomous, it is absurd to expect that they

will change their speech."

In addition to the reasons already given for the continued use

of the French language by our fellow-citizens in Quebec, there is an-

other very important one. There is a determined effort being made

by the literary men of Quebec to free their language, as much as

possible, from the Anglicisms at present in common use, and this

effort is meeting with considerable success. M, Lusignan's censor-

ship in the columns of La Patrie is most evidently exercising a de-

cided influence upon the French of the daily press.

Canada has no reason to be ashamed of her French Canadian

authors. Two of them have already enjoyed the honor of being

crowned by the Academy of France. L. H. Fre'chette, Cremazie,

Benjamin Suite and L. Pamphile LeMay are French Canadian poets

all marked by purity of style, excellence of verse, and an intense
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patriotism. Dr. Larue and Ernest Gagnon have distinguished

themselves as ballad writers, Garneau and Abbe Ferland are no

mean historians, and T might give you the names of many other

French Canadians who are aiding in building up a national litera-

ture ; for the writings of our French-speaking fellow-citizens are

Canadian in every sense of the word. We must no longer labor

unxier the delusion that the French Canadians speak a mere patois

or jargon of archaic and Anglicised French. The language spoken

in Quebec is little else than the French of Racine and Voltaire, en-

riched by many words and expressions created and employed to

express things peculiar to the country and its climate.

United by the triple bond of faith, speech and customs, the

people of Quebec are not likely to fall an easy prey to our own

aggressive mother-tongue. When it is taken into consideration that

they are ministered to by priests who speak the purest of French, it

is easy to understand how it is that they manage to withstand so

successfully the influence of intercourse with ourselves. In fact, in

many instances. Lower Canadians of Anglo-Saxon origin have be-

come as French as their neighbors. Prof. Elliott, of Johns Hopkins

University, says in the course of an interesting article on the French

in Canada :
—" As a natural effect of this rapid increase in population

we find a gradual uprooting of the weaker race in pomt of numbers,

that is to say the English. The wonderfully absorbing power of the

French element in Lower Canada has here produced the curious

phenomenon of a people, in certain parts of the country, who bear

all the racial characteristics of the English or Scotch, such as blue eyes,

light hair, florid faces, and who have the names of AVarren, Eraser,

McDonald, McPherson, etc., but also are still unable to speak a

word of the mother tongue. The English names of roads, of towns,

of counties, give abundant proof as to who were the occupants of

the soil a few years ago. To-day it is the offspring of the Gallic

stock that possesses the land. Their unswerving purpose, encoura-

ged by the clergy, is to take back their old domains by the peaceful

process of repopulating them with descendants of their own blood,

and, at the present rate of increase, we may safely predict that it will

not be many generations before they shall have accomplished this

unique feat."

It is hardly the place in a paper like this to touch upon the

political side of the subject. It is a significant fact, however, that
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the French Canadians, in spite of all manner of obstacles thrown

in their way, have succeeded in having their own tongue placed on

an equal footing with ours in the Dominion Parliament and the

Supreme Court.

I have not touched upon the influence of English upon the lan-

guage of the French Canadians in the New England States, where they

are placed under very different conditions to those which exist here.

The fact is, I have had neither time nor opportunity to gather many

facts bearing on the matter. From what Httle information I have been

able to obtain, it seems that, in many instances, the French Cana-

dian in the United States has become so far Americanized as even to

translate his name. Thus we find Lenoir, Leblanc, Lebrun, etc.,

metamorphosed into Black, White, Brown, etc.

I will close this paper with a quotation from Louis Frechette's

" Pele Mele," where he is speaking of Jolliet and the old French

pioneers who laid the foundations of civilization in our noble

Dominion :

—

" Et toi de ces heros ge'nereuse patrie,

Sol Canadien, quej' aime avec idolatrie,

Dans r accomplissement de tous ces grands travaux

Quand je pese la part que le ciel t' a donnee

Les yeux sur 1' avenir, terre predestinee,

T' ai foi dans tes destins nouveaux."



JOURNAL AND PROCEEDINGS

lS(§lp)@D«1^ @f ^\^ io(o)[l@|o(g(^I ide-^ooc^o

HAMILTON ASSOCIATION,

SEASON I890-I89I.

A. E. Walker, Esq., Chairman.

Thos. Wm. Reynolds, M. D., Secretary pro. tern.

The work of the Section during the past season has in spite of

many difficulties been carried on with a very fair amount of success,

and the interest that characterized former meetings has still been

maintained. The great difficulty that has been encountered has

been the removal from the city of some of the prominent workers,

a loss which has been particularly felt, coming so soon after Dr,

Burgess' removal. The members referred to are J. Alston Moffat

and A. W. Hanham. Both gentlemen have rendered valuable ser-

vices to the Section, especially in Entomological work. Mr. Han-

ham was perhaps best known by his work in Conchology, to which

he devoted great attention of late ; he was also at the time of his

leaving the city Secretary of this Section. His place as Secretary

has for the time been filled by the election of Dr. Reynolds. While

we regret the loss of these members, there is, we are pleased to say,

an influx of new workers, while a number of our old members are

still with us and rendering valuable aid. Mention must be made of

the many interesting notes on all branches of Natural History that

have been furnished by Mr. Yates, of Hatchley, a corresponding

member of the Association, whose name is well known to readers of

our Transactions. During the summer of 1890, as in that of 1889,

the members held their meetings at the residence of Mr. Alexander,

and spent several pleasant and profitable evenings. Mr. Alexander

has also furnished the Section some interesting notes on the Flora

of his summer residence amongst the islands of the Georgian Bay.

As intimated, through the exertions of Mr. Hanham, who has been
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greatly assisted by Mr. George Leslie, a large addition has been

made to our list of Shells for the district. Mr. Alexander has also

made extensive additions to the Herbarium. In addition to the

series of notes by Mr. Yates, presented from time to time, many

other papers and items of interest have been brought forward, nota-

bly a paper by Mr. J. B. Turner on the Anatomy of Birds, and one

on Comparative Forms of Animal and Vegetable Life, by Mr. A. E.

Walker. During the coming summer it is expected that good work

will be accomplished, and as many field days as possible will be

organized in addition to the other work that may be done.

REPORT ON CONCHOLOGY.

Since May ist, 1890, the following species have been added to

the Hamilton List :

—

ZoNiTES INTERTEXTES, Biruiey.

Taken by Geo. M. Leslie, May 24, 1890.

ZoNiTES MULTiDENTATUS, Biiiney.

Taken by Mr. A. W. Hanham, Nov. 6, 1890.

ZONITES FERRUS, Morse.

Taken Nov. 6, 1890, by Mr. Hanham.

ZONITES BiNNEYANNUS, Morse.

Taken by Mr. Hanham.

Helix pulchella var. costata.

Taken April 21st, 1891, by J. H. Lemon.

LlMN^A COLUMELLA (?)

Taken by Mr. Hanham.

LlMN^A REFLEXA, SAY.

Taken by Geo. M. Leslie.

LiMNiEA .

Two specimens of a LtJiincea, taken by Mr. Hanham, are likely

to prove new.

Considering the small number of collectors, this is a good

showing for one year's work.

The taking of Helix pulchella Var. costata is of much import-

ance, as I think this is its first appearance in Canada.

Besides the finding of these new species much other work has

been done.
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Our Limaxes have been identified as

LiMAX AGRESTRIS, Linn.

LiMAX CAMPESTRis, Bimiey.

Tebennophorus Caroliniensis, Bosc.

Specimens of a Zonites, taken in 1890, have been identified as

Zonites suppressus (Say.) and more specimens have been found.

Several good specimens of Unto Subovatus have been taken

from Hamilton Bay. This species was added to the list on the

strength of a few detached valves, but is now fully entitled to be re-

corded. A large specimen, taken August 23, was alive. This is the

only live specimen taken here.

Mr. Hanham, during the summer of 1890, took several shells

which are very rare here, and so strengthened their records very

much.

A considerable number of dead shells of an Amnicola, which is

considered by Mr. Pilsbury to be a new species, has been taken, and

it is hoped that some good specimens will be found this sum-

mer. Mr. Hanham took the first specimen in 1889.

Last year several searches were made in localities which were

quite new, and always yielded something interesting or new. It is

hoped that the same will be done in 1891.

After a storm in the spring of 1890 Mr. Hanham collected a

very large number of shells which had been cast up from the Bay.

It was hoped that a like opportunity would present itself in 1891,

but such was not the case.

GEO. M. LESLIE.

The following is a list of the shells which have been taken up

to date in this District.

TERRESTRIAL.

T. limax agrestris, Linn. Common.
2. " campestris, Binney. "

3. Tebennophorus Coroliniensis, Bosc. Common.

4. Zonites fuliginosus, Griff. Rather rare.

5. " intertextes, Binney. Rare.

6. " nitidus, Miill. Common.
" arboreus. Say. ''

"
radiatulus. Alder. Not common.

" indentatus, Say. Rare.
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Zonites indentatus, Var. This is the variety with the open

umbilicus. Rare.

' minisculus, Binney. Rare.

" ferrus, Morse. Rare.

" exigius, Stimpson. Rare.

'• multidentatus, Binney. Rare.
'•' fulvus, Drap. Common.
" milium, Morse. Rare.

" Binneyanus, Morse. Rare.

" suppressus, Say. Rather rare.

Helix (Patula) alternata, Say. Common.
" " perspectiva, Say. Rare.
" " striatella Anth. Common.
" " lineata, Say. Scarce,

Punctum Pygmseum, Drap. Scarce.

Helix (Mesodon) Throides, Say. Common.
" " albolabris, Say. Common.
" "

Sayii, Binney. Rare.

" (Stenotrema) monodon, Rack. Uncommon.
' " " Var. Fraternum, Say.

Var. Leaii, Ward. Rare.

" (Triodopsis) tridentata, Say. Common,
" "

palliata, Say. Rather rare.

" (Vallonia) pulchella, Miill. Common.
" " " Var. costata. Rare.

" (Strobila) labrynthica, Say. Rare.

Pupa fallax, Say. Common but local.

" corticaria, Say. Rare.

" armifera, Say. Common but local.

" contracta, Say. Rather common.
" milium, Gould. Rare.

Vertigo ovata, Say. Rather rare.

" ventricosa, Morse. Rare.

" pentadon, Say. Rather common,

Ferussacia subcylindrica, Linn. Common.
Succinea avara, Say. Rather common.

" obliqua, Say. Common.
" ovalis, Gould. Common.
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FRESPI WATER MOLLUSCA.

47. Carychium exigium, Say. Common.

48. " " " Var. Exilis Lea. Common.

49. Limngea stagnalis, Linn. Common.

50. " palustris, Miill. Common.

51. " humilis, Say. Common.

52. " desidiosa, Say. Common.

53.
" caperata, Say. Not common.

54. " gracilis, Jay. Rare.

55. Physa gyrina, Say. Common.

56. " heterostrophia, Say. Common.

57. Bulinus hypnorum, Linn. Common.

58. Planorbis campanulatus, Say. Common.

59. " trivolvis, Say. Common.
60. " bicarinatus, Say. Common.
61. " albus, Say.

62. " deflectus, Say.

63. " exactus.

64. " parvus, Say.

65. " nautileus, Linn. Rare.

66. " armigerus. Say.

67. Ancylus rivularis, Say. Rather rare.

68. Valvata tricarinata, Say. Common.

69. " sincere, Say. Common.

70. Melantho decisus, Say. Common.
71. Amnicola limosa. Say.

72. " " var. pallida,

73. " Cincinnatiensis.

74.- " sp.

75. Pomatiopsis Lapidaria, Say. Rather common.

76. Pleurocera Subulare, Lea. Common.

77. Goniobasis livescens, Menke. Common.

78. Sphserium Sulcatum, Lam. Common.

79. " rhomboideum, Say. Rare,

80. " truncatum, Linsley. Rare.

81. " partumeium. Say. Not common.
82. " stramineum. Common.
83. " occidentale. Common.
84. Pisidium abditium, Prime. ,
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85. Pisidium compressum, Prime. Rare.

86. Unio alatus, Say. Rare,

gracilis, Barnes. Rare,

gibbosus, Barnes. Rare,

complanatus, Sol. Common.
Nasutus, Say. Common.
I.uteolus, Lam. Common,
subovatus, Lea. Rare,

pressus, Lea. Common but local.

94. Margaritana marginata, Say. Rare.

95. Anodonta ovata, Lea. Rare.

96. " plana. Common.

97. " Benedictii, Lea. Common.
' fluviatilis, Dillwyn. Common.

87

90

91

92

93
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NOTES ON DOMESTIC ANIMALS.

Read before the Biological Section.

BY WM. YATES, HATCHLEY.

Some years ago we remember being much interested in reading

an article in Dickens' All the Year Round, under the heading " What

Horses think of Men." To get at a true surmise of the condition of

animal intelligence the thesis seemed to us to start at the right

point, and to people whose business it is to have the care and train-

ing of farm animals there were useful suggestions to be gleaned from

its perusal.

A majority of our farmers take much pride in dilating on the

grand qualities and accomplishments of the horse, and the charm

that the education of the horse is known to have for our tillers of the

soil seems to be that that animal is amenable to judicious treat-

ment, and that his disposition and idiosyncrasies are a reflex image

of those of the human being, to whose management and tutorship

his " breaking in " has been intrusted ; and also that the intelligence

of the animal is capable of being usefully modified and extended by

gradual and repeated incentives to the obedience of a superior will.

We think that it can also be shown that the bovine race are

nearly as plastic and impressionable from exterior sources as are

their equine associates of the field or barnyard, and, in fact, the

assumptions apply with greater or less truth to nearly all the tribes

and classes of inferior animals.

In the course, of a number of years of observation and familiar-

ity with the habits, instincts and behaviour of the bovine tribe as

exemplified in the pastures and in the cattle byres, we have become

convinced that these latter possess strong claims to more than a

glimmering of reason, and that in a rudimentary form the workings

of those higher brain faculties, that are sometimes exclusively

claimed for human beings, are not unfrequently demonstrated by

cows and oxen. We feel quite sure that they are not only capa-

ble of drawing the plough and the harrow, but that they can draw

inferences too, and are sometimes far from slow at taking a hint, and
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this sometimes, not to the benefit or exclusive interest of their human

proprietors, in fact they are rather apt sometimes to improve on his

teaching and to carry the morale of his tuitions beyond the point of

strict economics and strict regard to the thriftiness of field crops.

In their emotional nature, too, we may see that they display

more than a faint copy of semi-human traits. In their devotion lo

their young offspring—^in their sympathy with each other in moments

of danger—in their demonstrations of hope, fear, indignation

and revenge they give evidence of a long memory and an inva-

riable inclination to pay off old scores. In fact there would seem to

be no reason to doubt the rationality of brutes—that is, their capa-

bility of inferring results from past experience.

In brutes, as in human beings, there is a gradual accumulation

of experience, beginning at the zero level of birth, and culminating

in a degree of sagacity that keeps the inventiveness of the stockman

on the alert to baffle and out-manoeuvre. The young calf has not only

instinct, but an inquiring gaze may be noticed in its eyes on the

approach of a moving object, and its mental acquisitions ascend

through a scale of faculties that seem identical with those of psycho-

logical growth in a child. "^

In the adult ox or cow we can see a change of attitude and plan

of operations, in conformity with a change of surrounding circum-

stances, and they have much self-will and adaptability in overcoming

opposing influences.

Hunger and thirst are the impelling energies of their lives

—

and in the animal world the whole tuition of seniors seems to con-

sist in imparting to the young the knowledge of what to seek and

what to avoid. They teach them not to trust to appearances, that

the world is full of snares and illusions, and that eternal vigilance

and suspicion is the price of safety. This is more obviously true of

wild or semi-wild animals, and cattle that roam the wild woods are

much more noted for cunning and acuteness and abundance of re-

sources than such as are waited on and regularly fed by the stock-

keeper.

A well known source of expense and trouble to the farmer

is the tendency of animals to jump over or to break down fences.

This quality is called " breachiness" and animals that have a strong

tincture of the propensity get a bad name, and are deteriorated in

value. They learn this trick by degrees. Sometimes, when chased
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by a dog, to escape the danger and worry, they will spring at a fence

that in their normal mood would securely confine then) in their ac-

customed bounds, but perhaps the rails break or are thrust aside,

and the breach opens to them " fresh fields and pastures new." This

is a discovery and a revelation that is sure to be utilized in the future

life scheme, and by the force of example is communicated to the less

adventuresome members of the herd.

We may as well attempt to illustrate what we have been just

advancing by relating incidents in cattle life that occurred within

range of our own experience.

The pair of oxen by whose help we cleared up, logged, fenced

and ploughed 30 to 35 acres of wild bush land, were of average size,

intelligence and quality, but we have only space and leisure to jot

down a few of their peculiarities and exploits. Their behaviour to-

wards each other as life associates and yoke-mates, and sometimes

rivals, was a delightful study, and almost always as entertaining

as a comedy in real life. We named them Dick and Diamond.

In ox-teams one is usually the master spirit, and this one the

custom of the country tries to place on the ofif-side. In our case

this was " Diamond." He was rather the smaller as to size and

brawn, but had a demoniacal temper when aroused, and had a most

formidable and bison-looking frontispiece. The nigh ox was a

symmetrical and handsome bovine, gentle and placid and non-

combative in disposition, and when unyoked deferred and yielded

subserviently to his despotic companion. Both were nearly of the

same color—a light red. One of their escapades, if correctly

described, will better show their relative mental status than a lot of

definitions. To " Diamond " dame rumor, at the time of our

purchase of the team, had affixed a slight stigma of " breachiness,"

but not of a very confirmed type, /. e., 'twas said that he had'nt yet

acquired the proficiency of throwing down good fences, but that he

was an adept at jumping ordinary ones, so we took the precaution

of surrounding two acres of rich meadow with a strong and high

stake and ridered fence for the team's special use^ but after some

time we were disagreeably surprised one morning to find both Dick

and Diamond knee deep in clover in the field next their proper

allotment. They both pretended not to know the way out, and we

were obliged to lower the rails of one panel almost to the ground

level before we could oust the trespassers. But after much search
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we found where two or three rails had been displaced

and whence the sortie had been made. The fence was

repaired and strengthened, and for a time all went smoothly

until, on a certain morning, on going to "yoke up" we

found that Dick was crippled and incapacitated for work by an injury

to his hind quarters ; there was much swelling and lameness, and

the cause—a mystery ! We caused the invalid to be examined by

one in the locality who had a reputation for veterinary knowledge,

but all he could say was, that the swelling at the base of the abdo-

men was the result of violence, perhaps of jumping, and that the

animal had alighted astride of the fence or a stump, (these were

numerous). However, the inconvenience soon passed off with rest,

etc., and we had ceased to think of the matter, but we soon noticed

in the evenings, after our day's logging was done, and unyoking in

the pasture had taken place, the buffaloes did not begin to graze or

ruminate, but seemed agitated and restless, and the question arose,

what could be in the wind now? " Diamond " would look vacantly

skyward and give a longing low or two, and then lick his shoulders,

where the yoke might perhaps have rubbed and chafed him ;
" Dick "

looked puzzled and expectant, standing still at a little distance, and

closely watching his ill-natured mate ! We thought the farce worth

watching, and stayed quietly in a secluded spot for an hour or more

to find out what the denouement might be. After some time

" Diamond," with treachery in his mien, advanced a few steps to-

wards his somewhat timorous but colossal-sized mate, but the latter

moved on, still deliberately followed by " Diamond." With both the

pace became an accele ated one all around the small field, pursuer

and pursued ; after a number of perambulations " Diamond " having

gotten his terrified " pard" just where he wanted him, i. e., in a cor-

ner, made a roar of triumph, and with a mighty lunge, sprang on to

poor trembling " Dick," goring the latter unmercifully, whose only

chance of escape from the dilemma was to charge the high fence

like a battering ram, which of course gave way before this irresista-

ble onset, and the pair were once more in the clover blossoms,

" Diamond " no doubt chuckling at this repeated successful result of

his "ruse de guerre.
''''

So here was the wished for explanation of the mysterious swell-

ings and lameness that had lost me several days' use of my team in

seeding time, and caused me a journey in quest of the cow-leech.



X20 JOURNAL AND PROCEEDINGS

After this experience I found it necessary to give this pair of

bovines the closest surveillance both by night and by day, and by so

doing extracted much help and benefit from their many years of

service and usefulness, and I parted with these companions of many

happy hours and laborious, sweat-producing days, with sincerest re-

grets.

It was an invariable rule with " Dick " in the later part of his

career, when unyoked at the end of his day's work, to stand at a

distance of about twenty yards from " Diamond," and nof to lie

down imtil the latter had done so, and then to lie down at a distance,

with his head towards his evil genius, whose every movement had to

be guarded against.
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To the Preside?it and Members of the Hamilton Association :

In submitting this report the Section desires to intimate that

the usual interest in the work done by the members during the past

year has been maintained.

Since the removal of the Association from the Alexandra

Arcade to the more comfortable apartment in the new Library

Building, we have enjoyed our meetings more thoroughly than

formerly, and are pleased to state that our membership has

increased.

With the exception of the three months required for moving
and fitting up, we have had a meeting every month, at which papers

of more than usual interest were read, excepting January, 1891,

when we adjourned after the preliminary business was completed.

The Chairman, Col. C, C. Grant, has been most indefatigable in his

exertions to make these meetings a success.

Through the Chairman and Mr. A. E. Walker, the attention of

the members has been specially called to the discoveries of new
forms and species of fossil sponges and stromatoporse, of which a

liberal donation has been made to the Museum.
Following are the names of the papers, authors, and dates on

which they were read :

—

Fossil Stromatoporidse, by Mr. A. E. Walker, May 23rd, 1890.

Coelenterata and notes on Burlington Heights, by Col. C. C.

Grant, June 27th, 1890.

Asteroidea, Living and Fossil, by Col. C C. Grant, July 25th,

1890.

Indian Ossuary at Burlington Beach, by Col. C. C. Grjnt, Nov.
28th, 1890.

Marine Annelids, Errantia and Tubicola, by Col. C C. Grant,

Dec. 26th, 1890.

Irish Celts and their Relics, Part I., by Col. C. C Grant, Feb.

27th, 1891.

Irish Celts and their Relics, Part II.

March 27th, 1891.

Irish Celts and their Rehcs, Part III.,

April 24th, 1891.

C. C. GRANT,
Chairman.

by Col.
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STROMATOPORID^.

Read before the Geological Section^ May 2jrd, i8go,

BY A. E. WALKER.

The subject for our consideration to-night will be those obscure

fossil forms belonging to the genus Stromatoporidse, of which there

are innumerable species, which have caused so much discussion to

all palaeontologists, in fact a perfect zoological stumbling block so

far. At first sight they much resemble Eozoon Canadense, but their

mode of fossilization and structure are remote \ they have be^ n re-

ferred to as corals, sponges, foraminafera, and even to hydracti-

niae, based probably on an imperfect acquaintance of the microsco-

pic structure of these forms. In the first place, it is extremely dif-

ficult to get these fossils so well preserved as to show their true

structure. They are dense, compact forms, and the slow process

of infiltration of the silicates or carbonates gives time for these de-

posits to recrystallize, and in a measure to destroy their delicate

structure. This is most particularly the case with those found in

the Niagara formation, and in the Guelph. These forms commence

in the lower Trenton, and follow up through the Hudson River,

Clinton, Niagara, Guelph, and through the Devonian. I am not

aware of their being found in the Carboniferous, as I have had no

opportunity of examining any of the later formations.

In the year 1879 I sent a specimen to Sir J. W. Dawson, from

the corniferous limestone of Marble Head, Ohio, which was most

beautifully preserved ; the concentric laminae and pillars are in the

condition of opaque calcite, apparently retaining its minute structure,

and not affected by crystaUization ; the interspaces or chambers

are occupied by transparent calcite, permitting all the structure to

be very well seen, either on polished surfaces or transparent slices.

It was from this specimen that he published his report of the mi-

croscopic structure of stromatoporidse idea, which I place before you.

"It is evident that the animal matter of the stromatopora must have

occupied the chambers and interspaces, and must have extended

from chamber to chamber, also through the pores and hollow pillars.
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Such a Structure is obviously that of a rhizopod rather than that of

a sponge. Further, the arrangement of the laminse and pillars is

very nearly allied to the Parkeria and Loftusia, as described by

Carpenter and Brady."

I am here quoting Dr. Dawson's remarks. He further says :

—

"The supposed oscula on which has been based a reference of these

forms to sponges are certainly not constant. Although these forms

have a strong resemblance to Eozoon, the main structural difference

is that while Eozoon has a delicately tabulated proper wall of num-

muline tpye, that of stromatopora has coarse perforations and pores."

In the great Niagara limestone, as seen at Niagara Falls, the masses

of stromatopora occur precisely as Eozoon occurs in the Lauren-

tian lyiiestones, and are mineralized with quartz and dolomite, and

often converted into crystallized masses void of any structure. The
first general impression was, that these forms belonged to the family

of the sponges, the idea being that the lateral pores and openings

were the inhaling, and that the perpe»dicular tubes and pores and

vermiforn star-like openings were the exhaling oscula. These

are distinctly seen in those classed as Coenostromae, and in Caunopora

Walkerii, also in Caunostroma Restigouchense and others ; still there

are other forms which show nothing that can be considered as an

osculum. It would seem that they cannot be classed with the for-

aminifera, as they show no pure nummulitic wall. Yet I think that

Dr. Dawson and Carpenter lean to this view. There also seems

a difficulty in placing them with the sponges. Why not place them

with the Hydrocorallinae, or Milleporae ? These forms build or

deposit on other forms layer by layer, as does the stromatopora,

and the tubules in the laminse of the Millepora Alcicones have

much resemblance to the former. There are structural differences,

but we find the most extraordinary differences in the many forms of

stromatopora. Although the forms of the Milleporae of the pres-

ent day may be much modified from the ancient type, it is nc

greater than what we find in other forms. If they should be found

to belong to the Hydrocorallinse, they are existing at the present day

in great masses on the coral reefs and attached to shells, seaweed or

other forms, as did the stromotopora of old. I have* found the

stromotopora enter by enveloping a favorite, also entirely sur-

rounding a group of Diphyphyllum and other corals, also surround-
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ing an Orthoceras. I have lately found one form of stromotopora

entirely enclosing another.

As this subject is still under consideration by many specialists,

I shall not give you more than the few remarks already made, but

will show you specimens of Eozoon, Loftusia, Milleporge and many

forms of stromatoporse from the Clinton and Niagara, of our own lo-

cality, and other forms from the Guelph and Devonian. You

will be able to judge how they vary in structure ; also, how obscure

and poorly preserved some of them are. Although you will see

many beautiful specimens, there are still many others belonging to

the Niagara that I have not as yet obtained.

It would be as well, before we discuss these specimens, to get a

general idea of their structure. This is what Sir J. W. Dawson says

of a well-preserved specimen from the corniferous limestone of Ohio :

"In these the concentric laminse and pillars of the fossil in the con-

dition of opaque calcite, apparently retaining its minute structure,

and not affected by crystallization, and the interspaces or chambers

are occupied by transparent calcite, permitting all the structure to be

very well seen in transparent slices."

In these specimens about three interspaces and two laminae oc-

cur in the space of a millimetre; and though neither the lamina

nor the interspaces are uniform in thickness, the latter are about twice

the width of the former. In some places the laminae rise into coni-

cal or rounded eminences with corresponding depressions ; in others

they are nearly flat and concentric, this difference being apparently

accidental.' The laminae are connected with each other by pillars,

which are either round or somewhat flattened. The texture of the

laminae is not spicular, but perfectly continuous and finely granular,

as if made up of minute fragments of calcite. When the mass is

broken parallel to the laminae, the pillars appear as minute tuber-

cles (but a true exterior surface is smooth.) The lamina are pierced

with numerous round pores about one-tenth of a millimetre in diam-

eter. Some of these pass through hollow pillars across one inter-

space into the next. The laminae themselves are here and there

pierced with horizontal tubes, which thicken the laminae where they

pass ; they appear to traverse the laminae obliquely from one space

into another, or from the hollow pillars laterally. They may be

called canals. In addition to the ordinary lamina, some of the

chambers or interspaces are sub-divided by very thin secondary lam
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inse. In a few cases these are attached to ordinary laminae as a sort

of inner wall. The ordinary laminae in the more regular specimens

are often of great continuity, Extending without interruption for sev-

eral square inches.

The above is an accurate description of the most common
type of stromatopora, when in its natural condition. I have a

specimen here which I obtained from the Clinton, about half-a-mile

east of the JoUey Cut. It is of parasitic growth incrusting a favosite
;

the entire form was some five inches in diameter, enclosing the

favosite all but the under side in a hemispherical form, thinning out

at the margins. It has been named by Professor J. W. Spencer,

Caunopora Walkerii. He describes it in the following manner :

—

Laminse thin and obscure with chambers entirely filled with supple-

mental matter, only occasionally traversed by short, tortuous cana-

liculi, connected with the vertical tubes. Vertical pillars connecting

laminse removed or obscured by the filling, but with numerous con-

necting pores apparent and filled with matter different from the rest

of the mass. The organism is traversed by irregularly situated

tubes producing orifices on the surface of about one-half millimetre

diameter, and scattered over the surface from 2 to 4 mm. apart.

The connecting pores are crowded together, and are apparently

situated around centres, or sometimes around the larger tubes.

These tubes extend down into the substance and appear to traverse

several thicknesses of the laminse. I have chosen these two forms

described by Sir J. W. Dawson and Prof J. W. Spencer from the

fact that they are most divergent. Another form, Coenostroma

Antiquum, from the Niagara at Thorold, is an incrusting form, differ-

ing from all others of the class Coenostroma from the fact that each

group of tubulse is separated by a thin layer of clay before the next

was formed, showing that each group of tubulse was of separate and

independent growth ; in other respects it differs but httle from the

other forms of Coenostroma.

I might mention that these forms are found in the Dolomite

limestone of Niagara and Guelph ; in fact these forms are almost

always associated with magnesian rocks, and are so abundant at

times as to make up certain layers. The study of these forms was

comparatively in its infancy until lately. I see that Prof Nicholson

and others have published a most elaborate work on these forms of

late, most carefully illustrated ; but as it is in connection with a
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work that covers a number of years, I am afraid that it cannot be

obtained separate from the other volumes.

There is no doubt but that we shell soon be able to place these

forms in their proper order, and get a more correct idea of their

mode of growth and reproduction. I do not myself feel competent

to go extensively into this subject, which has puzzled so many wiser

heads. I will now close these remarks, so that we may have an op-

portunity to discuss the following specimens I have here from the

NIAGARA FORMATION.

Stromatopora, concentrica, Goldfuss.

Coenostroma, constellatum, Hall.

Dictyostroma, undulatum, Nicholson.

Coenostroma, botryoideum, Spencer.
" restigouchense, "

" antiquum, Nicholson.
" constellatum. Hall.

I not named.

1 Concentrica inclosing coenostroma antiquum.

CLINTON FORMATION.

Stromatopora, concentrica, Goldfuss.

Caunopora, Walkerii, Spencer.

GUELPH FORMATION.

Coenostroma, Galtense, Nicholson.

Stromatopora ostiotata,
"

" mammillata, "

"
substriatella, "

2 others, not named.

DEVONIAN FORMATION.

Coenostroma, densum, Nicholson.

Stromatopora substriatella,
"

" granulata,
"

" nodulata, "

" punctulata, "

" tuberculata, "

2 forms unnamed.
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NOTES ON BURLINGTON HEIGHTS.

Read before the Geological Section, June s'/th, i8go.

BY COL. C. C. GRANT.

A young naturalist recently called my attention to a particular

portion of the continuation of " Burlington Heights," which prob-

ably may, to some extent, have escaped observation. The locality

in question is called "The Sand-pits," on the Dundas road. Here,

under a shelving bank containing cavities in a bed of fine, loose

sand, were obtained a large number of sub-fossil remains—teeth and

bones of rodents, land snails, etc. I excavated the bed to a depth of

ten inches or more. The sand had apparently fallen from overhead,

covering up many successive generations of the fauna in question.

I failed to obtain any specimens of fresh water mollusca or fish

remains, but a few of the teeth bear rather a marked resemblance to

some of the latter. They may, however, belong to some small land

animal—a bat, for instance. Two are submitted for examination.

The caverns in the ridge were very likely known to the Indians,

and possibly may have been frequented also by the fauna of the

neighborhood. If so, we may expect to find their remains in good

preservation, owing to the cementing materials—carbonate of lime,

calc-sinter, etc.—which bind the gravels and sands together. These

would envelope and preserve the specimens by excluding air and

moisture.

Since the officials of the Grand Trunk Railway of Canada de-

barred the naturalists of our Association from their respective pur-

suits—not only along the line, but even inside the fences—the above

locality may afford, at least some of us, a fresh field for research.
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NOTES ON THE ASTEROIDEA, ETC., LIVING AND
FOSSIL.

Read before the Geological Section, July 2^th, i8go.

BY COL. C. C. GRANT.

My acquaintance with both Kving and fossil is so extremely

limited that the Section must not expect to find much original mat-

ter in the brief notes I have taken. The information respecting this

exceedingly interesting class is derived chiefly from the writings of

European naturahsts already known to you, or of scienitfic men in

the United States on recent deep sea dredging expeditions.

In the Silurian rocks of Canada, including the specimens ob-

tained in Anticosti a few years ago, I collected altogether a dozen

true star-fishes. Some were in duplicate ; one from the CUnton

beds was described and figured by Dr. Spencer, now State Geolo-

gist of Georgia ; four, perhaps five, I think, were new species ; two

were pronounced to be new forms of Stenaster and Palasterina, by

the late E. Billings, who seems to have laid them aside so carefully

that they have never turned up since his successor, Mr. Whiteaves,

was appointed Palseontologist. However, a duplicate of one of them

was forwarded to the Irish Geological Survey Office, Dublin, and as

the parcel containing it was received by the late Mr. Bailey, I con-

clude it may be found in a museum case of Hamilton organic re-

mains. It is so small that likely it may have escaped observation.

The living star-fishes, not only the ones usually found on reefs and

in shallow water, but also at great depths, possess almost as varied

an assortment of colours as the moUusca themselves. In the

" Cruise of the Blake " the younger Agassiz states:
—"Colonies of.

ophisthrix may be found on the flats and keys of the Gulf

(Mexico), blue, green and red, while here and there a yellow or ver-

million star marks the soft ophomexa flaccida. These and their

companions, Uving in a strong light and in warm shallow water, pre-

sent brilliant and well marked colors—nor are these that inhabit

the depths of the ocean always pale. On the contrary many are

bright orange and red. The colors of these, however, do not appear
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to be fixed, for he adds, ' like other things from the ocean abysses,

they likewise fade in alcohol.'

"

A dried specimen of a modern star does not display the minute

worm-like feelers, feet or suckers used both in locomotion and to

seize prey. It can in an instant extend or withdraw them when

living; they are hollow and each is connected with a globular sac,

containing fluid, within the body of the animal. At the will of the

star the vesicle contracts, forcing the watery matter into the corres-

ponding sucker—a contraction of the sucker has an opposite effect.

I noticed frequently how quickly it withdrew the feet on touching it.

The Ophiuroidea, or snake stars, furnished with long whip-like

arms, have no true suckers. Some species have spines. They

appear to depend on their arms solely for progression.

The Euryales we have not met on the Irish coast. Forbes, as

well as I recollect, pronounces it very rare on the coast of Scotland.

It is about a foot in diameter, and has peculiar branching arms,

which it uses as a net to enclose its prey.

The Brittle Stars are said to be abundant on all the shores of

Great Britain and Ireland. There are ten native species. The
opheozoma rosula, a very beautiful one, displays splendid colors ar-

ranged in regular patterns. No two are coloured alike. The brittle

star derives its name from an extraordinary habit it has of

casting off its members when you touch it. E. Forbes found by

plunging it suddenly into a bucket of fresh water it lost the power,

and became paralyzed. The largest species are found in the

Tropics.

The Asterice, stars with stellate body and flat rays, are ranged

into a different group. One member, at least, goes even beyond

the brittle stars, for it not only dismembers itself, but it breaks the

arms into fragments as well. The following account is so quaintly

given of the capture of "luidea fragilissima," you may perhaps

forgive the quotation from Professor Forbes, Edinburgh T "The
first time I ever took one of these creatures I succeeded in getting

it into the boat entire. Never having seen one before, and quite

unconscious of its suicidal powers, I spread it out on a rowing-bench,

the better to admire its form and colors. On attempting to move
it for preservation, to my horror and disappointment I found only an

assemblage of rejected members. My conservative endeavors were

all neutralized by its destructive exertions, and it is now badly
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represented in my cabinet by an armless disk and diskless arm.

Next time I went to dredge on the same spot I determined not to

be cheated out of a specimen in such a way a second time. I

brought with me a bucket of cold, fresh water, to which article star-

fishes have a great antipathy. As I expected, a luidea came up in

the dredge—a most gorgeous specimen. As it does not generally

break up before it is raised above the surface of the sea, cautiously

and anxiously I sunk the bucket to a level with the dredge's mouth,

and proceeded to introduce luidea to the purer element. Whether

the cold air was too much for him, or the sight of the bucket too

terrific, I know not, but in a moment he proceeded to dissolve his

corporation, and at every mesh of the dredge his fragments were

escaping. In despair I grasped at the largest, and brought up the

extremity of an arm with its terminating eye, the spineous eyelid of

which opened and closed with something exceedingly like a wink of

derision."

The Common Cross-fish^ so destructive to oyster beds, is often

dredged minus one of its five fingers. The fishermen suppose that

it had incautiously inserted the lost member between the valves of

the oyster, and had it amputated. This was proved to be a popular

error years ago. The star smothers the bivalves by enclosing the

valves until it is forced to open its shell. This statement of an eye

witness bears out what Professor Forbes said on the subject in the

main. The Professor seems to think, however, that the star fish

may paralyze his victim by injecting a poisonous fluid. That per-

haps may be erroneous. We must not forget at the same time, that

the mytilus (mussel) proves poisonous at times, and medical experts

attribute this to their feeding on the eggs of the stars. [A well-

known writer for a paper in Dublin recently lost his wife and three

children from eating mussels.

J

The Goniasters I had nearly omitted altogether. They ap-

proach the sea urchins ; the rays or arms are shortened. Many of

the Bahama stars would recall this group to recollection, proba-

bly. Other Genera, recently established, are unknown to me. I

have not seen the figures, and one cannot form a correct idea from

description alone. As regards the fossil star-fishes of the Cambro-

silurian and our local rocks, all I obtained were small, two were

exceedingly minute. The Palasterina Jamesii of the Cincinnati

group (Hudson River) is said to be four inches across. A Tceriiastet^



THE HAMILTON ASSOCIATION. 13I

figured by Dana, appears to be unusually large also, if the natural

size is correctly given.

The Petrasfer, from the Niagara shale, described by Mr.

Billings in the Proceedings of the Canadian Geological Survey, was

found at Stoney Creek (not Grimsby), by my friend Johnson Pettit.

A Cyclocystoides I discovered at Anticosti is in the Redpath

Museum. It is not definitely settled as to whether it belongs to the

Asteroidea or Cystideans.
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NOTES ON AN INDIAN OSSUARY AT THE BEACH,
HAMILTON, ONT.

Read before the Geological Section, Nov. 28th, i8go.

BY COL. C. C. GRANT.

I recently learned from a young friend of mine that an Indian

ossuary or bone pit had been exposed in excavating sand and

gravel on the spur of the new Grand Trunk Railway line at the

Beach. Unfortunately I discovered others previously had an inkling

of the matter, and it was only after several days spent in excavating

the fine sand that I obtained clear proof that the part I had selected

for my antiquarian researches had most undoubtedly been recently

disturbed. However, as I noticed that some exceedingly small

" wampum " appeared to have escaped the observation of the

previous searchers, I came to the conclusion that it might be as well

to work on and endeavor to ascertain the dimensions of the

ossuary, and also if any part had, by chance, been unnoted by the

earlier explorers.

The work of removing the sand itself is very tedious. When
you get down about two and a-half or three feet, the water from the

swamps and lake close by percolates through the former Beach, so

you are compelled to excavate nearly knee deep in water, and the

bones, wampum and relics are chiefly found about a foot below the

surface of the water.

It strikes one as very strange that the Red Men should have

selected such a low, swampy burial place. It was mentioned, I

think, by one of the members of our Association, recently, that Lake

Ontario was some two feet higher than usual this year. The cir-

cumstance may afford us some explanation of what at first sight

seems difficult to understand. On the other hand, several old

residents of this city have assured me that the water of the bay is

considerably lower now than it was thirty years ago.

In the first circular pit I discovered, in addition to the wampum
beads, a Spanish silver coin of Charles III., dated 1776. On exca-
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vating beyond the edge I found a layer of undisturbed gravel.

Several pits have been sunk by men and boys at various points

nearer the railway track since I commenced operations—some few,

indeed, before. One of the excavators informed me he found the

skeletons regularly arranged in a circle, heads touching, feet out-

wards. These, I presume, were the bodies of such as had more

recently died than others, whose remains were cast up promis-

cuously, as described in the paper by our President on " The Discov-

ery of Burlington Bay."

I commenced a fresh excavation near the track, but was com-

pelled to leave it for the present at least. I have obtained from it

already some wampum, brass bracelets, much decayed, as might have

been expected from their environment.

I was reluctantly obliged to postpone further researches until

next year in consequence of cold weather setting in.

I think it probable that there are some undisturbed burial pits

between the railway track and Mr. Lottridge's house. The gentle-

man in question obtained some years ago a remarkably fine collect-

ion of Indian relics from an ossuary close to his residence, together

with a silver chalice, which I suppose belonged to one of the French

Jesuit Missions. I understand Mr. Lottridge, quite recently, un-

earthed other Indian remains in putting down some fence posts not far

from the place where I have been working.
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NOTES ON CCELENTERATA (ZOOPHYTES) AND RECENT
CLASSIFICATION.

Read before the Geological Section, June 2'jth, i8go.

BY COL. C. C. GRANT.

Passing over still lower forms of life among the invertebrates,

rhizopods, foraminifera and sponges, we come to a group called

zoophytes, defined by Dr. Geikie as radically symmetrical animals

with a body composed of cells, arranged in an outer and inner layer,

including a body cavity, sub-divided into :

—

Hydrozoa—including the fresh water hydra, the marine jelly

fishes, millepores, campanularia, sertularia and the extinct graptolites.

Ctenophora—spherical or cylindrical medusae, including Venus'

girdle, and beioe—North Seas.

Actinozoa—polyps and actiniae (sea anemones).

Rugosa—the older corals in which the calcareous partitions are

arranged in multiples of 4 with transverse partitions. Zaphrentis,

amplexus, cyathophyllum are examples.

Alcyonaria—including alcyonia, pennatula, gorgonia; animals

with light plumed tentacles, calcareous bodies and horny skeletons.

Zoantharia (modern forms) tentacles, 6 or multiples of 6—star

corals. Mushroom (fungidae) madrepores.

Hydrozoa.—Although I am informed the fresh water hydra is

found in Canada, I have never seen it in any stream or brook here.

Indeed, I doubt if I ever saw it since I was a small boy. I was

standing in a tributary to the Blackwater, in the County of Cork,

Ireland, engaged in turning over the stones in the brook, hunting for

loaches with a three-pronged fork I had surreptitiously secured

from the kitchen, when I distinctly saw through the clear water what

looked to be a plant stalk moving close to my feet like a looping

caterpillar. The whole proceeding appeared so uncanny that I

made such haste for dry land that I stumbled and plunged head-

foremost into the brook, leaving my angUng belongings behind me.

Reflecting that the loss of the fork may lead to disagreeable enqui-

ries, I was induced to make an attempt for its recovery as well as to
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examine more closely the cause of the panic. Well, there on the

very margin, depending from the branch of a plant, was another

member of the family to which my unwelcome acquaintance belong-

ed, fixed by the tail.

On relating my adventures to an old friend of my father's sub-

sequently, he seemed highly amused, and told me what I thought

was a plant was a live animal called "a hydra," that if its body was

cut into small pieces, each after a short time became a complete an-

imal. Then he informed me the name was derived from the myth

of a serpent with many heads slain by Hercules—as fast as he cut

them off they put in a fresh appearcnce.

The famous naturalist Louis Agassiz, was, I think, the first to

transfer not only the graptolites but some of the lower forms of corals

to the hydrozoa, while the elder Sars boldly asserted that the

modern sertularia, tubularia, campanularia, commonly called ''sea-

wreaths," "sea-feathers," "sea-bells," all closely allied to graptolites,

are merely alternating generations of the medusse, that these

hitherto supposed polyps and their numerous united families

proceed from a single medusa larvae, and that they in their turn

produce complete and perfect acalephse ; that however unlike they

may seem to be they are identical. Few of us, perhaps, may ever

be afforded an opportunity of studying the lower forms of marine life.

This, if it can be proved, seems very wonderful.

Several years ago the Italian naturaUst Chamisso asserted of

the linked salpa, composed of chains of individuals united, which

glides like a snake through the blue water of the Mediterranean,

every link a distinct animal, but moving as if actuated by a common
impulse, and pursuing the same course as if controlled by a united

will, that each separated link gives birth to a chain of linked individ-

uals, while the chain itself produces but a solitary salpa. This

extraordinary statement is now a well authenticated fact.

Graptolites.—Although it was known to many in Canada and

the States that the local rocks of this city are rich in these remains,

the circumstance does not appear to have attracted much attention

elsewhei:e.

Dr. Spencer, F. G. S , in 1884 described and figured in the

Bulletin of the Museum, Columbia (Mo.) University, several fos-

sils from the neighborhood of Hamilton, previously unknown, in-

cluding about thirty new graptolites, remarking that he was in pos-
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session of some twelve others too imperfect for description. It is to

be regretted that Professor Spencer ceased to hold the Chair of

Geology in the Missouri University before the completion of the

second volume promised, for I believe we could have furnished him

with at least seventy additional species unknown on this continent,

from our Niagara and Clinton beds. That would represent about

twice the number discovered in the lower Silurians. Some natur-

alists, however, consider the graptolites to be more nearly related to

the bryozoons. This opinion I think untenable. Even while

admitting that it is a difficult matter indeed to classify the lower

forms of life, our local chert beds contain numerous bryozoons.

They are colorless in the matrix, with a solitary exception. Dr. Spen-

cer figured and described the vein-like marking o(Ji/itnoJ>ora Venosa,

(which undoubtedly presents a black impression in the chert), as a

doubtful graptolite. It was only after publication that we clearly as-

certained the rest of the bryozoon presented precisely a similar

appearance to the markings left in the chert by " retepora," " clath-

ropora," " fenestella," members of the same group.

In all cases the true graptolites are stained and colored black

with us. In a few rare instances the bituminous matter scales off

when drying. It may not be out of place to remark that an erroneous

idea prevails among palaeontologists generally, viz : that these

hydrozoa are usually found in shales, seldom in limestones. The

very contrary seems nearer to the truth, I noticed both here and

at Anticosti.

Tl\e Mediisce or jelly fishes of modern times are quite numer-

ous on the south-west coast of Ireland, In their natural element

they are very beautiful objects, although deficient in the rich color-

ing which a Tropical climate imparts to their more favoured family

elsewhere. When cast ashore they have been described as disgusting

slimy things which merely leave a thin coat on the strand when the

body inflated by water disappears like a soap-bubble. Boys when

swimming frequently find the contact with what we call sting-net-

tles very disagreeable. The famous swimmer, Capt. Webb, who
crossed the Channel to France, apparently cared less for the distance

than the acalephse he expected to meet on the passage over.

The beautiful velellas (chiefly inhabitants of the Tropics), are

often conveyed by the Gulf Stream and cast on the Irish coast.

It presents an oblong, flattened, transparent body (rounded at the
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angles) from which depend numerous deep blue tentacles. From

the upper surface, which is covered with dark blue spots, is a thin

plate rising vertically along the back, used as a sail, so say the old-

est naturalists. But I think I have read something like this about

the nautilus :
—

"Spreading their sail-lilte arms to catch the breeze."

The idea may be poetical, but it is very erroneous.

The Physalice.—Of a higher order as regards size, pre-eminent in

beauty, and surpassing all other medusae of the Tropics, is the phy-

salia caravella, or Portuguese man-of-war, so called by the ancient

mariners from a supposed resemblance to the caravels of this

once great maritime kingdom. The transparent body about a

foot in length and four inches wide displays every shade from purple

to violet, while the comb-like sail at the upper extremity is brilliant

crimson, the tentacles hanging from the lower portion of the body

itself trail behind in rear. They are also coloured, the shades

slightly differing from the body tints. It can extend the arms to a

distance of twenty feet ; they can contract themselves so as almost

to disappear altogether ; they possess the means of paralyzing the

prey they embrace.

On my passage to Jamaica in a troop ship, I induced the cook

to rig up for me a rough sort of landing net out of some spare ones

he boiled the vegetables in for the midshipmen's mess. I felt quite

pleased at the great interest the young gentlemen themselves took in

the proceeding, more especially when one of them volunteered to

take up a position in the bow (from whence the sailors harpoon the

dolphins) to angle for me. "I have him this time," cried the young

reefer (or rascal), and as he lifted the net I eagerly pressed forward

to the front, and fearing my beauty might succeed in slipping back in-

to its native element, I seized it firmly. Had I grasped a red hot

iron bar I could not have dropped it more suddenly. Whether the

shock proceeded from the body itself or the tentacles I am unable to

say, but I never felt anything so painful. Indeed, nothing can be

more truthful than the remarks of Dutertre, in his history of the

Antilles, where he alludes to the corrosive qualities of this extraor-

dinary creature :

—
" Even man, when he comes in contact with its

tentacles, needlessly or through ignorance, suffers excruciating pain.

One day when sailing in a small boat I saw a physalia, and being

anxious to examine it more closely, I tried to get hold of it.
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Scarcely had I stretched out my hand when it was enveloped in a

net of tentacles. After the first impression of cold (it had a cold

touch), it seemed as if my arm to the shoulder had been plunged

into boihng oil, and I screamed with pain." I dare say I would

have done the same had no one been present. I fear I used some

very unparliamentary language instead.

The bituminous matter in the chert beds, more especially

near the base is difficult to explain away in a satisfactory manner.

While it seems probable it was derived from animal or vegetable re-

mains, I think it improbable that the sponges ever have contrib-

uted anything to the substance, for they are confined to the upper

or glaciated beds. It is evident also that the graptolites, (rarely

found so low down), can scarcely be the source. Impressions

of plants occur, but they are not so numerous or so well preserved

as in the limestone beneath where no bituminous matter is

found. It has been suggested that jelly fishes (medusse) which

would leave no markings to record their existence, may have been

the source. It appears to be probable.
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BRIEF NOTES ON MARINE ANNELIDS, ERRANTIA
AND TUBICOLA.

Read before the Geological Section, Dec. 26th, i8go.

BY COL. C. C. GRANT.

Since ttie discovery of the " conodonts " (fossil teeth) by Prof.

Pander in the lower silurian rocks of Europe (pronounced by Owen
to be the spines or denticles of moUusks or annelids), considerable

attention has been directed to this minute class of organic remains.

Perhaps the largest and finest collection was obtained by Professor

George J. Hind, from the Clinton palaeozoic beds at Dundas. In

this neighborhood at a similar horizon the paired burrow of a lob-

worm and the trails of other annelids are often seen. It is no easy

matter to distinguish a crushed or flattened fucoid from the trail of

a worm in a muddy sediment, when the former was cord-like in

structure. But I think I am in possession of satisfactory proof that

many of the so-called trails are really algge. It is singular that with

a solitary exception no teeth have been found as yet here. True,

they are so minute they may easily escape^observation, but then they

have a horny or chitonous lustre which the practised eye must

quickly observe.

Like the common earth worm or leech the marine annelid is

capable of considerable extension or contraction, the rings or seg-

ments of the body are joined together by an elastic skin. They

have red blood. Many are provided with eyes, and some species

(the errantia) have powerful jaws armed with incisive teeth. From

the soft nature of the body the latter alone are likely to be found

preserved in a fossilized state. I have frequently seen them darting

off apparently with the wriggling motion of the eel, not crawling

along the bottom ; indeed they seemed to be some inches above it.

Water in rippling over a shallow shore is rather deceptive, however.

A well-known European annelid, Eunice saugifiea, attains a length of

from two to two and a-half feet. According to the naturalist, De
Quatrefages, it possesses no less than 300 body rings, a brain, 3,000

nerve branches, 280 stomachs and twice as many hearts. While Nature
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has been so exceedingly lavish regarding the internal structure, she

has been far more so in respect to external appearance, for nothing

can be more brilliant or beautiful than the colouring of many of the

species of the despised class known as the vermes. One naturalist

finds the tints most exquisite, surpassing even the flowers of the

Tropics. Another states they combine the hues of the humming

bird with the metallic lustre of the South American beetles, while a

third emphatically protests against the ignorance which prevails

respecting his pre-eminently beautiful Nereis, Euphrosyne, Eunice,

Alcyopa, names selected from Grecian Mythology, expressive of the

most intense admiration of the little-known, neglected, but truly

beautiful creatures.

The Tubicolce, or solitary annelids, possess the means of secre-

ting mineral matter, carbonate of lime, from the water, to form the

tube or shelly covering for their protection. This tube was sufficiently

hard to permit of fossilization. Our modern Serpula is a familiar

example. You may notice it frequently attached to oysters and

other shells ; this worm is furnished with a beautiful crown of feath-

ery tentaculse, doubtlessly for the purpose of attracting and seizing

its passing prey. It is said they are used for the purpose of creating

a current and drawing microscopical organisms within its influence.

Nature may have had another object also in view when she embel-

lished the feathery crown with such brilliant colouring and varied

tints as it possesses.

I am enabled to submit for your inspection a well preserved

specimen of a cornulites, a member of the family from the glaciated

Niagara chert of Hamilton. Although the tubicolse are solitary, strictly

speaking, entire colonies are often found attached to shells in our

day, and in precisely the same way we find them grouped on the

valves of the Cambro-silurian brachiopods. In many instances the

worms appear to display a tendency to form irregular circles, as if

they wished to make the most of the limited space at their disposal.

Dr. James Hall, the Director-General of the New York State

Geological Survey, contends that the coiled spirorbis and the ortonia

of the late Professor Nicholson merely represent a cornulites

in the earlier stages ofcits growth. The slabs figured in illustration

strongly corroborate his views.

Nemertes Gigas.—Perhaps the most extraordinary of the vagrant

annelids is the great Nemertes. There are two species, one violet col-
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ored and the other brown. Both seem very rare ; the late Professor

Adams, of the Queen's College, Cork, informed me he was unable to

recall anything answering to the description of the specimens I had seen

on the southern coast of Ireland. I subsequently discovered my
animated ribbon, with a pointed snout, described by the German

naturalist. Dr. Hartwig. His description was so much superior to

mine that I trust you may feel disposed to pardon the extract for its

accuracy.

" This giant worm forms a thousand seemingly inextricable

knots, which he is continually unravelling and untying. When he

desires to shift his quarters, he stretches out a long ribbon surmount-

ed with a snake-like head. The eye of the observer sees no con-

traction of the muscles, no apparent cause or instrument of locomo-

tion. The microscope, however, reveals vibratory ciliae covering the

body. He hesitates, he tries here, and there, until at last, often at a

distance of 15 or 20 feet, he finds a stone to his taste, whereupon he

slowly unrolls his length, and while the folds are unravelling them-

selves at one end, they form a new Gordian knot at the other. It is

from 30 to 40 feet long."

In " The Cruise of the Blake," the younger Agassiz gives a re-

presentation of a vagrant annelid, sagitta, dredged in the Atlantic.

It presents a ventral fin and the rounded tail of a fish. Many of us,

(judging from its outward appearance), would feel disposed to

place it above the hag-fish or lamprey, but I presume the nervous

axis has been detected and the classification is quite correct.

It certainly leads one to think of connecting links and such things.

The description afforded us is not so full or satisfactory, perhaps, as

some of the other chapters, but the work itself, taken altogether, is

to this continent of greater interest and importance than any record

ever published hitherto. It is the noblest contribution that the

United States ever gave to science. No work possesses greater fasci-

nations for the naturalist. We may all learn something from it. Can
this be said of many of the novels we find so often in the hands of

the younger generation ?

The marine annelids of Anticosti (at least the few I saw) struck

me as devoid of the brilliant colors noted elsewhere, but they are

singularly active. They have need to be so, for their principal foes

there, the eels especially, are exceedingly numerous. At night I

have seen them by dozens on the margin of the shore feeding on the
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heads of cod-fish flung aside by the fishermen, and the mouths of

rivers and streams are paved with them on their way to the spawn-

ing ground.

A very singular fossil puts in an appearance in the lower green

and red Clinton shales here. Although I discovered it a quarter of

a century ago, I believe it remains as yet undescribed. I submitted

it for examination to several Palaeontologists, both on this continent

and Europe. The general opinion seems to be, that it represents the

track of something as yet unknown. One gentleman in the old country

states, " it reminds me of such an impression as a beetle may make

pursuing its way over a muddy shore." Now we have no evidence

that such a thing existed until the Jurassic Age, that is, as far as I

know. Contrary to the almost unanimous opinion, the late Mr.

Billings supposed it to be organic, and he mentioned he had seen

something not unlike it in still older rocks (Cambro-silurians). I

noticed it usually occurs entangled as it were, among the branches

of sea plants. I have always held the same view as the one enter-

tained by the late Palaeontologist of the Canadian Geological Survey,

as regards its organic nature. I considered it may have been a

species of nemertes possessing a body which admitted of partial fos-

silization at least. This necessitates, however, an explanation of the

absence or disappearance of the outer skin. It also requires the

production of any instance where the more durable parts of an

annelid is shewn to be internal not external—that I admit is a diffi-

culty. We are merely groping in darkness now, " children seeking

for light," as the Rede lecturer at Oxford recently said. We know

'not how soon the veil may be drawn aside that conceals many a

secret of Nature yet involved in obscurity.

Sir W. Dawson kindly furnished me with a paper recently

published in " The Quarterly Journal of the Geological Society," en-

titled " Burrows and Tracks of Invertebrate Animals in Palaeozoic

Rocks and other Markings." In this Sir William refers to the im-

pressions from the Clinton beds of Hamilton. In a few cases you

may remark I appear to hold a different view. Well, while the dis-

tinguished veteran Palaeontologist states that there is confessedly

some difficulty in separating the marks known as " phymatoderma "

from fucoids, and even the stems of coniferous plants. I may claim

pardon if I have expressed an erroneous opinion in some instances.

I do not for a moment doubt that marine worms, as stated by Sir
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William, must have culminated in regard to size, abundance and

range of organization at a very early geological period. In fact we

have very conclusive evidence of that in the neighborhood of this

city—Hamilton. At the same time I believe that many of the sup-

posed annelid trails, cas^s or burrows may yet be classified as marine

plants or true fucoids. I have much pleasure in submitting for the

examination of the Section photographs of specimens of Clinton

slabs from Hamilton, as given in Sir Wm. Dawson's paper. His

suggestion that the worm-like stem of a lingula may have formed

such burrows as we see occasionally seems so probable that I fancy

many must concur in that.
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IRISH CELTS AND THEIR RELICS.

Read before the Geological Section, Feb. -May, i8gi.

BY COL. C. C. GRANT. .

Within the past century much additional light has been thrown

on the subject of Pre-historic and Pagan Ireland, by Dr. O'Don-

ovan, Eugene Curry, Professors Graves and Todd, Trinity College,

Dublin. The Ossianic Society, by giving us translations of the

lays and traditions of the Gael have contributed also not a little

valuable information respecting our Celtic forefathers. However,

on the whole it may be admitted that the knowledge we possess of

our early history is very little indeed. The Monkish chroniclers

evidently entertamed but slight affection for the bards, an order

likely to keep alive the memory of things they were desirous of con-

signing to oblivion. Probably this may account in some degree for

the very meagre details of pre-Christian times incorporated in our

oldest manuscripts.

The Royal Antiquarian Society, of Ireland, (embracing Irish-

men of all creeds), is one of the noblest conceptions that ever eman-

ated from the distinguished sons of our Irish soil. Independent

of the knowledge we are likely to acquire from this union, we may
also realize the dream of the poet and patriot, whose mortal frame

reposes in Irish soil, the land of his birth.

"And 0! it were a glorious deed

To show before mankind,

How every class and every creed

May be in love combined
;

May be combined yet not forget

The fountain whence it rose,

As filled by many a rivulet

The stately Shannon flows."

I.

As in all records of ancient races, doubtless there is much that

is fabulous in the early history of Ireland. Who were the primitive

inhabitants—from whence did they come ? This problem may
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never be satisfactorily solved. All who accept the theory of the

Aryan migration must admit that many of the so-called Celtic myths

may yet prove to be based on actual facts. Ireland abounds in

limestone caverns which probably are rich in organic remains and

implements, such as were found in England, Belgium and France,

but as far as I know no' proper examination under duly qualified

geologists has been made, save in one instance, when the late Pro-

fessor Leith Adams opened a few ossiferous caves in the County of

Cork. This state of things does not seem exactly creditable to Irish

geologists. The Anthropological Society of Great Britain has an

unexplored field there for further research, and surely it would be of

unquestionable importance to science if our neglected caverns or

grottos were forced to reveal the hidden secrets they perhaps retain.

Continental explorers have unquestionably proved that a race of

men like the modern Esquimaux in interglacial times, if not earlier,

left their skulls and bones there mixed with the remains of animals

still existing in the Arctic Regions, elsewhere extinct. Within the

past half century in a cranogue at Lough Our, in the County of

Limerick, the bones of the Arctic bear were unearthed. Does such

a find indicate a more southerly range as its habitation ? Further

exploration can alone throw light on the subject.

It is probable that Inis-Ealge (the noble island), received at an

early period, pre-historic of course, a few colonists from Great Britain

in their hide-covered corroghs. The bardic annals, alluded to by

more recent writers, mention a people named Fomorians, or sea

robbers, who visited the island on plundering expeditions previous

to the arrival of the Fir-bolg colonists, so called from the leather

bags they carried. Tighernagh, Abbot of Clonmacnoise, who lived in

the eleventh century, considered all records regarding historical tra-

dition beyond B. C. 305 as doubtful chronicles. Many of the state-

ments would appear to him incredible which no man to-day would

doubt who has studied the topography of the island, or who has

been impressed with a view of such extraordinary monuments as

were raised by the pastoral Fir-bolg or highly civilized Danaan, the

skilled mechanic. The burial places of the kings of the latter peo-

ple, Dowth, New Grange, etc.. Dr. Petrie states " rank after the

Pyramids of Egypt," yet all we know respecting them is this, "a
thousand years ago they were broken into and plundered by Ostmen

(Danes)."
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Military Architecture—Pagan Ireland.—Among the most

ancient stone forts in existence are Dun ^ngus and others in the

Island of Aran, and what is known now as Staignes in the County of

Kerry. The former is the more extensive, the latter in extraordi-

nary preservation for a ruin that Wilde mentions as having existed

for at least 2,000 years. I have not seen either, but an excellent

model of the Kerry fortress, composed of stones used in its con-

struction, enables one to form a clear idea of the structure. The

original is nearly circular, 114 feet in diameter, 13 feet thick at the

base, and a little more than 5 feet under the coping stone

:

there are two chambers in the massive wall. A series of steps inside

the latter led to platforms for the defenders. It was built without

mortar or cement, in what is known as the Cyclopean style of

architecture. I am not at all surprised that the Dublin Antiquarian

remarks :
— '' One is led from similarity in structure to the earliest

Pelasgian monuments of Greece to suppose an identity of people."

The stone fortresses like these are said to be the work of an early

colony called Fir-bolgs, Belgian Celts perhaps. The bardic chroni-

cles, our early annals, inform us they came from Greece originally,

that they were of Sythian descent. Is it not strange that the new

Aryan discovery of Max Miiller was known in Ireland more than a

thousand years ago ? The jests of a few English critics on the sub-

ject seem rather out of place.

Stotie Habitations—Clochauns of Fir-bolgs are found chiefly in

the islands off the west coast of Ireland. Some are circular, dome-

shaped buildings, formed by the flags overlapping, (the principle of

the arch being apparently unknown), large enough to house several

families. Dr. Petrie supposes a few, at least in Aran, were erected as

monasteries and religious establishments in the sixth century. If his

opinion is correct they must have taken the monuments of the prim-

itive inhabitants as their models While admitting there is still

strong evidence that monastic communities were established in the

western islands long before the Norman invasion, I confess I am
disposed to think the early Christians may have, possibly from this

ancient, pastoral people, known to us as Fir-bolgs, Dumnonians,

etc., acquired the cells and Pelasgian remains subsequently con-

verted to the purposes of Christianity when this religion was sub-

stituted for Paganism.

Sir Wm. Wilde states, the Celtic city of Fahan, near Ventry
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Harbour, abounds in cahirs and clochauns. From the description

given of it, it appears to be of very great antiquity. In a note to

a chapter of the History of Ancient Ireland, by Mr. Haverty, the

vi'riter expresses his behef that we have the descendants of these Bel-

gian colonists yet among us. The brachycephalus (round skull)

may be frequently noticed in Connaught and among Kerrymen in

confirmation of this opinion.

Mortuary Urns and Cremation^ Pagan Ireland.—T^iO. mor-

tuary urns of the pre-historic inhabitants of Ireland are very beauti-

ful, both in design and execution generally, but I have seen some

few exceptions which one may compare with the rude pottery of the

Indian ossuaries in Canada. They are found both in tumuh, i. e.,

Druids' altars or cromlechs, and in what we call kists and caverns,

rarely however in the latter. In most cases they contain ashes

and burnt bones. The kist itself is a small bee-hive like structure,

(sometimes square) a little beneath the surface of the soil, and pro-

bably was formed where the body was cremated. In addition to

human bones, remains (teeth) of the dog have been found also in the

urns, which leads us to conclude the hound was cremated with the

master. The cromlechs may have been the sepulchral monuments

of the more distinguished chiefs. The memorable discovery of the

one in the Phoenix Park, Dublin, A. D, 1838, first opened the eyes

of antiquarians to the real nature of the so-called altars and sacrifi-

cial stones, when the pick and spade of the working man solved a

problem which all the learning of Europe failed to decipher. In

leveUing a mound about fourteen or fifteen feet high the labourers

came on a massive flagstone resting on others placed perpendicu-

larly. They had previously discovered a little outside this, i. e , the

central point, four small kists containing burned bones ; inside the

chamber formed by the flags were two complete male skeletons

placed not full length (the space did not admit of that), but bent as

it were at the knees ; a number of small littoral shells, pierced for

a chaplet or neck-lace apparently, lay close to each skull ; a bone

pin, two arrow points and a flint knife were lying near by also. The

circumstance of finding the two modes of burial in the same mound
Sir Wm. Wilde notes as " a remarkable fact." Warren Moorhead,

I think, mentions that the Red Men of Ohio at a recent period fre-

quently interred their dead in the pre-historic burial places of the

mound-builders. ;
I
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It is Stated that many of the jet and amber beads in the Royal

Irish Academy, Dubhn, were obtained from tumuh Uke the one in

Phcenix Park. I can find no confirmation of this, and am inclined

to think the amber, at least, was obtained either in war at a subse-

quent time, or by barter with the Northmen. The shores of the

Baltic have been long famous for the production of the minerahzed

gum, amber. This is the only place from whence it was obtainable,

I believe, in the North-west of Europe.

This ancient people have left us their stone axes (celts),

flint arrow-points and spear heads, perhaps, I may add, the copper

celts hkewise in our National Collection in Dublin, Ireland. The

cells alone are about 500. If we compare the flint and stone wea-

pons and tools of this ancient tribe or people with a like collection

manufactured by Mound-builders or Indians, we may immediately

perceive the marked superiority of the former as regards design.

They had attained a more advanced stage of civilization, perhaps,

than the mere hunting Red Man of this Continent. It is singular that

as yet we have obtained no stone gouges such as you may remark in

almost every collection one sees here. The gouges of this material

now in our Irish Museum were presented to the Irish Academy by

the King of Denmark. The bronze ones in our National Collection

were moulded by artificers, I think, who had taken the more ancient

stone ones as their models. Some of the latter may have turned up

since I left Dublin thirty years ago. In one of the mortuary urns a

flattened piece of copper was found with calcined bones. This

leads one to believe our Irish Celts were acquainted with at least

one of the metals at a very early period.

The bone weapons—daggers or skeans and other implements

—

in all amounting to between forty and fifty, I think, in Dublin in

1 861, are older than the time of the mechanical Danann or warhke

Gsedhil. This may be an erroneous opinion on my part. In a paper

contained in the Proceedings of the Anthropological Society of Great

Britain some years since, the writer stated :

—
" The stone and flint

implements are almost alike in Denmark, France, Ireland, New Zea-

land and Mexico, and the pottery of this (the stone age), is akin also

with similar ornamentation, while the tools and weapons of the bronze

age in Italy, Switzerland, Ireland and Denmark bear a near resem-

blance." In a general sort of way the assertion holds good proba-

bly, but an expert antiquarian in many cases could point to some
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peculiarity in manufacture which enables him to detect differences

which men who have not made the matter a study cannot perceive.

For my own part I was unable to recognize a collection of stone and

flint implements from the Highlands and Lowlands of Scotland when

mixed with a like assortment from such as are seen in our Irish

Academy, Dublin.

Where a marked superiority may be noted in a few instances, it

may be owing to individual skill as well as to the spare time a pas-

toral family tribe may have at their disposal for manufacture. No
doubt the number of celts in the Irish Academy (500 nearly thirty

years ago when I was in Dublin), may have been considerably in-

creased since then.

In the papers published by the Belfast Naturalists' Field Club,

some years ago, it was stated that many of the beautiful bronze

spears and swords now in the Belfast Museum were found in that

district in tumuli. The latter are of two kinds, one long and taper-

ing (rapier like), the other short and wide (leaf shape). If the state-

ment is quite accurate it goes far to prove that the people of the

bronze age buried their dead in the same manner as the race which

used stone and flint instruments.

It certainly is difficult to understand how men unacquainted

with the use of metals (as the earlier colonists), could have raised

up and placed in position the enormous masses of rocks which form

the covering flags of several of the Ulster cromlechs. One of the

blocks (Cloughmore), is granite. It is 13 feet long, 10 wide, and 5

in thickness. Its estimated weight is 50 tons ; several others

weigh but little less. It appears to me equally difficult to offer any

satisfactory explanation regarding the Irish mound-builders. The
tumuli of Ulster seem more numerous than in Connaught, where

the descendants of the Fir-bolg Celts are supposed by many Irish

antiquarians to be still represented. I differ altogether from the

writers who suppose the differently shaped bronze swords may be

attributed respectively to the Belgian and Danann tribes. Both I

think characleristic of the latter. The kistvans of Ulster are

tumuli on a larger scale, containing several chambers. I cannot say

whether they are confined to the province. I have not seen them in

any others ; that is purely negative evidence and does not show their

non-existence. An Irish guide was asked the meaning of this term

by an English tourist. "Sure, man alive," was the reply, "'tis the
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place you live in when you're dead." In the Irish bull he uncons-

ciously repeated the belief entertained by our Celtic or Aryan fore-

fathers, viz., that the soul or spirit frequents the place where the

mouldering clay is deposited. Stone circles similar to the one at

Stonehenge in England, and Brittany, are not uncommon. What

they were used for still remains an unsolved problem. The same

may be said of the pillar stones, although in some cases there is

reason to suppose some of the latter were erected to mark the spot

where a favorite chieftain or champion had fallen in battle.

II-

There was one kind of burial omitted in my last notes respect-

ing Pagan Ireland, perhaps because it seems to have been an un-

usual one, viz. :—when the king or chieftain was interred in a stand-

ing position, as an ancient poem states, " with the red javelin in his

hand and his face to his foes." Two skeletons at least were discov-

ered in this upright position, in one instance the covering flag rested

on the skull apparently. No weapon or ornament was found, so I

think we may infer the spear-heads were iron, w^hich could not be

very well preserved under such circumstances, that is if the arms

were actually placed beside the dead warriors, as stated by the bard.

A great many, if not the majority, of the bronze spears and celts in

Ireland were obtained from fords, in deepening the beds of rivers,

and in bogs. Owing to the green crust which has formed on them

they frequently present the appearance of malachite. In fact, one

is led to believe the immersion they had undergone materially con-

tributed to their extraordinary state of preservation. Many of the

iron spear-heads and javelins also were discovered in like situations,

but I cannot say if any deposit of carbonate of lime was noticed

as encrusting them. I am disposed to think they must have suffered

more from oxidation unless they were so protected.

At Kildrinagh Ford, on the River Nore, Queen's County, a

very interesting discovery was made by the Board of Works some

years ago. On removing about a foot and a-half of the loose gravel

and sand, the workmen came on the remains of a bridge of black

bog oak, and embedded in the harder layer beneath were three

skulls ; near the human remains were four bronze swords, two iron

ones and two iron spear-heads. As far as I can recollect one

skull had a skean or dagger sticking in it. However, I may confound
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this with another "find" in or near Borris in Ossory. There is no

reason to suppose that^he weapons were deposited at different per-

iods, they were all lying at the same level, the iron ones not lying

above the bronze. The same circumstance was remarked when

deepening the fords of the Shannon, but at Meelick and Keelogue

the stone celts were invariably below the others, according to intelli-

gent supervisors of the workmen. The matter is doubted by others.

Weapons of the Irish Celts.—We have no means of ascertaining

when the Pagan Irish became acquainted with the use of metals. It

appears likely enough that the primitive Fir-bolgs had acquired a

knowledge of melting and moulding copper. The rude axes and

tools of this material were evidently modelled on the stone ones of

the earlier times. The succeeding colonists, if we may credit the

bards and annalists, were the artificers of the magnificent collection

of bronze swords, spears and war axes now in Dublin, London and

other places Two great battles were fought at North and South

Moytura, ending in the defeat of the Belgians or bagmen. " The

memorials on the fields " Wilde remarks, " to this day attest the

truth of the statements recorded by historians." To the superiority

of the weapons and magic, i, e., skill of their more highly civilized

foes these Fir-bolgs attributed their defeat. It is said they were

driven to the Western islands and other inaccessible places, but re-

turned and became gradually absorbed in the general population.

Eugene Curry was in possession of an ancient manuscript giving

quite a different version of the second fight at Moytura. He arrived

at the conclusion that the result was not a complete victory. It

ended in a compromise by which they remained in undisturbed oc-

cupation of Connaught. This, if true, would go far to explain the

marked difference in physical appearance between the peasantry of

the West and other parts of Ireland.

Copper Spear-heads.—Only a few have been found. It is not

improbable that some of the weapons of this material were re-cast

subsequently, as has been suggested, when it was ascertained that tin

possessed the property of improving it for military purposes.

Bronze Spear-poiJits, etc.—Although our National Collection is

the largest in Europe, viz., 276, it by no means represents the actual

number discovered within the past century. The British Museum
also secured many of our specimens. When I was quartered at

Birr, now Parsonstown, I saw in possession of a local antiquary
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there, an exceedingly fine collection of Celtic relics. It was partic-

ularly rich in bronze spear and javelin heads. I understand Mr.

Day, of Cork, has also a remarkable one. In fact the private col-

lections are very numerous. Bronze arrow points are rare compara-

tively speaking. The Irish and Welsh Kern, the true bowmen of

Crecy, used steel or iron points-. This material does not admit of

being well preserved for any great length of time unless in very ex-

ceptional instances. I may notice here a singular fact relative to

King Edward's wars in France. One of the Irish leaders, an Earl

Kildare, was created a knight for valor on the battlefield ; another,

the Prior of Kilmainhan (Butler), was made an earl for services ren-

dered on our foe. Numerous as are the bronze swords and

skeaus in the Royal Irish Academy (280 odd), I do not think we

possess a single specimen of the former retaining the handle of the

blade. " Solinus mentions," remarks Wilde, " that the Irish formed

the hilts of their weapons from the teeth of large sea monsters, which

they polished to a beautiful whiteness." If the walrus furnished the

material it seems diflicult to understand why such a substance as

that was not preserved. Gold-hilted swords are frequently men-

tioned by our annaUsts. On one of the blades found in a bog in

Limerick County, a portion of the gold mounting was attached to

the handle ; on another, from Tipperary, was a fragment of the pre-

cious metal weighing twelve pennyweights and nine grains. In 1751

a sword was found with a plate of gold, rivets fastening it on one

side, weighing between three and four ounces ; another was discov-

ered two years after similarly ornamented. It is not improbable

that in some instances many of the weapons were flung aside when

they had been stripped of the gold plates forming the handles. No
complete scabbard has yet been found, but I think I noticed the

bronze tip of one which possibly was fixed on a leather sheath. It

is not likely that such would have been preserved unless in very ex-

ceptional instances.

Dr. Crawford, a distinguished member of the Anthropological

Institute and Fellow of the Royal Society of Great Britain, endeavors

to show the bronze weapons of North-West Europe were of foreign

introduction, in the course of barter. From the small hilts of the

swords, Danish probably, he supposes they were the work of an

Asiatic people.

A considerable number of our Irish antiquarians think they may



THE HAMILTON ASSOCIATION. 1 53

have been derived originally from the Phoenicians, the earliest navi-

gators and merchants, who founded Carthage, and sent colonies

to Sardinia, Sicily and Spain, a thousand years B. C They traded

to the Cornish coast for tin, one of the constituents of bronze.

Several of the Irish weapons have been analyzed, and are found

to contain from one to fourteen percent, of tin, and in some instances

a small percentage of lead also.

Although the Sidonian origin is not generally accepted, I con-

fess I cannot see the improbability of it. The early Celtic Danann

tribe, in Ireland, have left us several of the moulds for casting spear

heads and battle axes. The circumstance does not prove that the

manufacture of the metal implements had, as has been stated, grad-

ually been developed, and not originally acquired from a foreign

source. Pouchet's theory is that the small-helved swords (Scandinavian)

were used by the women of North Europe, who usually fought among

the men.

Bronze Celts, Axes.—Ireland is known to antiquarians as " the

land of the bronze celt." No country known to us can display such

a collection as she possesses. In the Dublin museum cases alone,

there are 686 ; and altogether 1,500 more are known to be in pos-

session of private collectors, etc., independent of a large collection

purchased or obtained by the British Museum. You may find them

likewise scattered all over the United States, great numbers having

been purchased from dealers by American tourists. Many of the

Scandinavian celts are decorated in the same way and fashioned in

the Irish manner, but when the suggestion was made that the Ostmen

may have acquired them during the centuries of incessant warfare

they waged against civilization, the singular fact was mentioned by a

Celtic scholar, that although copper (umha) and tin (stan), white and

red bronze, (ban and derg umha), are mentioned by the earliest annal-

ists, they seem to be ignorant of any implement whatever bearing a

resemblance to a bronze celt. He considered this a positive proof

of very great antiquity.

It may be remarked, comparatively little of the monkish records

have been preserved. What escaped the Danes fell, in after times,

into the hands of men equally ignorant.

More than a century ago Dr. Hamilton, F. T. C. D., exhibited

to the Antiquarian Society a bronze celt in its stone mould ; several
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castings of a like material as well as of clay, sand and mixed metal

have been more recently obtained.

The palstave, or winged celt of Scandinavian antiquaries, is fre-

quently found in Ireland, as also the rude plain one and the socketed

variety.

A bronze celt now in Berlin, Germany, was discovered in a

tomb in Etruria. I have not seen a representation of it.

The sculptured stones of the great pyramid and catacombs of

New Grange, County Meath, already referred to as the burial place

of the Danann kings, bear a marked resemblance to the incised

ornaments of some celts. While their use is as yet considered a

matter of uncertainty and conjecture, I hold the circumstance of

finding them so frequently in river fords is strong proof of their

use as battle axes.

I think only three bronze mace heads have been discovered.

I may be mistaken, but I am under the impression that it has been

stated this was a weapon peculiar to the Franks, and another writer

is of opinion it was borrowed from the Saracens in the time of the

Crusades. Anyway, mention is made of a church dignitary, who was

averse to shedding blood with such a carnal weapon as the sword.

After a desperate resistance he was made prisoner on the battle-

field, and confined in the tower. The Sovereign Pontiff demanded

his immediate release, as one of the church's children. The Plan-

tagenet king in reply forwarded to Rome the battered coat of mail

his captors had found under the prelate's ecclesiastical habit, with the

query, " Is this your son's coat or no ? Does your HoUness recog-

nize in this implement (the mace), with which he brained two of our

trusty knights, any resemblance to a bishop's pastoral staff?" History

does not inform us regarding the result. We may hope the warlike

prelate ultimately obtained his liberty, and that his Majesty was sat-

isfied with the joke at the church's expense. The steel spike mace,

so common in the middle ages, is alluded to by Scott in the encounter

between Richard Coeur de Lion and the Saracen, Emir Saladin. I

understand it is represented also in battle scenes from the Assyrian

palaces.

Pillar and Ogham Sto7ies.—These have been for many years

the cause of some little discussion and controversy among Irish an-

tiquarians. Although bracketed as above, perhaps it were better to

separate them into plain or pierced and inscribed pillars. One
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party contends the former were used as boundary stones in the same

way as the milestones we find on our ordinary roads still The other

asserts that the early annalists in many instances allude to them as

marking the burial place of a champion. It seems to me the trans-

lation of two distinct manuscripts by Dr. Petrie, in his work on the

round towers, ought to be deemed sufficiently conclusive on the

point. See the following extracts :

—

" The pillar stone of Buide, the son of Muiredh, where his head

lies."

And in describing the death of Fothadh, slain at OUarba, fought

A. D. 285, "There is a pillar stone at his cairn and an ogham is on

the end which is in the earth."

A mortuary urn, containing bones and ashes, was found at

the foot of a block of stone erect, in the County Antrim, not many

years ago. With respect to the pierced pillars we know it was an

eastern custom to set up memorial stones by various ancient races.

Danish Raths.—Scattered all over Ireland, met with everywhere,

are the circular earthen entrenchment?, ignorantly attributed to the

" Ostmen," and known as Danish raths. They are usually surround-

ed by a deep fosse, or trench, partly filled in sometimes. Doubtless

they were further strengthened by a palisade, for I recollect finding

in one of the ditches a pointed stake ; it owed its preservation to the

boggy soil in which it was imbedded.

Old men who had a vivid recollection of the insurrection of '98,

informed me " the raths " were formerly more numerous, and that

numbers had been levelled by the gentlemen and farmers about.

Many of them evidently are of great antiquity, " Rathcroghan,"

for instance, where the Connaught kings were inaugurated. The

houses, huts or dweUing places were formed of timber or wicker-work

plastered with clay, and covered with reeds or rushes—of course,

such perishable material would quickly disappear. Some of the

churches were built of timber, " more Scottorum," according to Bede,

When we reflect that wolves were very numerous until compari-

tively recent times in Ireland, that we were not always so much given

to peaceful pursuits, as in our own day, that there may be even a

slight foundation for accusing us of " cattle-lifting " occasionally, you

may see the absolute necessity of our forefathers taking the precau-

tion of erecting such places of refuge.

I opened a rath not far from Carrig-Cleena, in the County Cork,
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a cave where Cleena, the Queen of the Fairies, is supposed to hold

her Court. On removing the sods and surface soil from a central

point the spade came in contact with a large flag resting on others in

an upright position. On removing the upper slab I discovered an

underground passage, running apparently in the direction of the

nearest rath. Owing to foul air I was unable to penetrate more than

a few yards, but I came to a small chamber, built of stone, without

mortar or cement, bee-hive shaped like the kists. Probably all the

raths around were connected in this manner for defensive purposes.

A gentleman in Mayo, some miles from Castlebar, pointed out

to me a similar chamber in a rath there. He suggested it may

have been used for storing wheat, etc ; I thought so too. The cham-

ber had also a spring well. The site was in a military point of view

admirably selected in every way. I am inclined to believe some

of the raths were occupied more recently than is suspected. I

obtained, on more than one occasion, tobacco pipes differing but

slightly from clay ones now used ; a hand quern for crushing wheat,

etc., is precisely like the ones you may remark in the cabins of the

Connaught peasantry yet. I have seen coins of James II., which

were said to be obtained from the trench of a rath.

In the Rhind lecture for 1889 Professor Munro concluded as

follows :
—"The earliest lake dwellers of the stone age knew the arts

of spinning and weaving, cultivated the cereals, had domestic cattle,

paid attention to ornament, and in fact were in possession of all the

elements of civilization." After a period of transition the stone passed

into the bronze, characterized by higher refinement and knowledge.

He thinks the latter was brought about by the advent of a new race

of settlers. From the sudden appearance of the iron age and the

perfection which iron itself appears to have attained at once, he

showed it indicated a new race of people who had conquered the

old lake dwellers. His conclusion was that they were a branch of

the original Celts, i. e., the ancient Aryan stock.

The extract above differs little from what he stated in his work

" Scottish Lake Dwellings." Neither does it in a general way from

my conclusion regarding the early inhabitants of Ireland.

In one of the Irish cranogues, DunshaugUn, Meath, among a

vast number of antiquities, human remains, etc., several slate and

bone disks were discovered, precisely like the ones from the Canary

Islands, Teneriffe. The cranium of a Guanche mummy coincides
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in several respects with the heads in our tumuli. The disks, as

Wilde suggests, were used probably for spinning thread.

III.

I may be reminded that the Irish Annals refer to the landing

of a chief, called Partholan, and his sons, before the men of the stone

age, Fir-bolgs. We may, I think, dismiss it as questionable if not

altogether untrustworthy.

Indeed some modern writers are disposed to question the exis-

tence of the Danann Tribe altogether ; they consider they were

merely the succeeding generations of the Celtic Cimmerians or

Kimri, which, under more favorable conditions than they had pre-

viously enjoyed, gradually acquired an independent civilization

unindebted to outside influences. If this could be established it

would be a singular fact in the history of mankind. Such develop-

ment may not be impossible, it certainly was unusual. I hope I

have not misunderstood the purport of this criticism, which appeared

in an English paper after the catalogue of Irish antiquities was

published. The actual words I cannot recall. It was not an unfair

one on the whole, but the writer I think failed to see that he possessed

only a very superficial knowledge of the subject. I do not intend to

imply by this that the critic was unacquainted with Celtic English

antiquities, but he appeared to me to know very little respecting

our Irish ones, and more especially their surroundings. The bardic

traditions relative to the Milesian invasion, which was said to have

taken place 1700 years B. C, was rejected also on the grounds of its

utter improbability.

I do not suppose a people using stone implements only, could

have fashioned such vessels or canoes, as may have enabled them to

reach the Irish shores in the way related. The succeeding wave of

immigration possibly introduced the Dananns, a tribe highly civilized.

If they were not actually Phoenicians, as many of us think, from

whence did they acquire the knowledge they unquestionably pos-

sessed ? The glass beads and ornaments of blended colors found in

their mortuary urns, burial mounds and catacombs, can scarcely be

excelled in the present age. That the Sidonians were acquainted

with navigation admits of no denial, and we learn from the father

of history and others, that at a very early age indeed, their ships

sailed round Africa. In Wilde's narrative, " Travels in Egypt, Pal-
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estine, Tyre, &c.," referring to the last you may find this extract

:

" As an Irishman I felt no small degree of interest on first touching

the motherland, whose colony we claim to be. I asked myself, was

this the city whose antiquity was of ancient days, the mart of nations ?

Could this be the strong city Tyre, the daughter of Sidon, whose

ships were constructed of the fir trees of Senir, the cedars of Leb-

anon, the oaks of Bashan, which pushed her colonies beyond th'e

Pillars of Hercules to Gades and the Isles of the West ?"

Again, the same writer remarks, when describing some of the

peculiarities of the tombs he discovered at Tyre, (Palsetyrus), " I m.en-

tioned the similarity that existed between the ground plan of the

Egyptian, Phoenician, Grecian, and also the Irish, as exhibited in

cromlech or pyramid of New Grange, in all of which the tomb

consists of a stone chamber having three recesses or tabernacles for

bodies, i. e., one on each side and one opposite the entrance. Now,

in these chambers that I have just described the same character is

preserved, showing a similarity of sepulchral architecture throughout

these several countries." Herodotus, who lived 413 B. C, states,

he "was informed by the priests of Hercules that their temple was

in existence since the city was built 2,300 years before." The cele-

brated Sir Isaac Newton in his " Chronology of Ancient Kingdoms,"

mentions the Phoeniciars going to the coast of Spain, building

Carteia, Gades, and Tartessus ; others going further to the Fortunate

Isles, to Britain and Thule. History tells us, the Persian fleet, sixty

in number, were defeated by twelve Sidonian ships. They must

have been superior both in size and skill to overcome such a dispar-

ity of forces. The suastika, or symbol of fire, which Schliemann

claims to have discovered recently, in what he considers the ruins of

Troy, is also engraved on sculptured objects from Africa, India,

Greece, Denmark and Ireland.

When I was quartered in the Ionian Isles I was presented by a

Greek Monk with an oval lead bullet about the size of a bantam's

egg. It was found in a tomb in Cephalonia, and was supposed to

have been used by a slinger in Pagan times. There is in Dublin a

mould which was formed apparently for casting such missiles.

In a paper by John I. Robinson, A. R. H. A., on " Celtic re-

mains in England," referring to photographs taken by Mr. Allen, I

find this statement :
—" I think that the light now being thrown on

the subject goes to prove the truth of the Irish annals and traditions.
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It is manifest that the art of designing interlaced ornaments came

originally from the East, where it is still practised. The interlaced

work on Nestorian MSS. might be mistaken for the illuminations

out of an Irish one of the eighth century,"

If the Danann tribe (Phoenicians) occupied the greater part of

the island for some 197 to 300 years, how comes it, (it may be asked),

that no ruins of temples such as the Sidonians were known to

possess, can be pointed out in proof of such occupation ? Permit

me to say in reply to this query, is it probable Heathen temples

would be permitted to exist while Christian edifices were required

for churches and monasteries ? We know, in numerous instances, the

material used in monastic buildings was converted to the purpose of

erecting the castles and strongholds whose ruins are to be seen every-

where.

In Kiltinan, which is still inhabited, a female form may be

noticed, one hand grasping a dagger, the other a crescent. The

stone, thus engraved, was evidently derived from an older building

Not far from this, about a mile or so from Mr. Cook's demesne,

when examining the remains of a ruined chapel or church, I discov-

ered built into the walls, a block containing the raised, rudely

sculptured form of a nude Astarte, perhaps. I am not aware if this

interesting relic has been noted previously. I cannot entertain a

doubt that it must have been taken from some Pagan Temple,

although a brother officer of mine suggested that it might have been

intended as a representation of Eve before the fall.

An inscribed stone, which had disappeared since the time of

Charles I., was quite recently discovered built into the pier of an old

gate with the inscription face turned inwards. It would be tedious

to enumerate where and under what circumstances many of our

ogham Celtic pillars were recovered.

From the many monuments ascribed to the Dananns, coupled

with the historical tales and traditions respecting them, Dr. O'Don-

ovan considers they were a real people. It may be inferred they

were skilled in arts unknown to their successors, " they could work

diabolicale things by magick, and were accompted the chiefest magi-

cians in the world." The learned antiquarian concludes

that they may have lingered in retired situations in Ireland

for many centuries after their subjugation by the united efforts of the

Bag-men and Milesians apparently. He adds, " It appears to be
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Strange that our genealogists trace the pedigree of no family to this

people, while we have several families of Fir-bolg descent men-

tioned." The circumstance stated may lead some to infer they were

a different or distinct race, and possibly were exterminated or ex-

pelled by the combined Celts. Had they been observed in the

population subsequently we may discover some peculiar idiom or

root derived from a foreign source. We must leave this to some

future Max Mliller. The Persian word khan has the same meaning

as cean in Erse. The Eastern origin of the latter seems evident.

Crora of Pagan Ireland is the Egyptian chrom. While you may

permit me to point to a few weapons and ornaments attributed to

this wonderful people, I may mention they are credited with having

conveyed from the East the " lia fail," or stone of destiny, in the coro-

nation chair, which Protestant England holds sacred, believing it to

be the identical pillow of Jacob, which he set up as an altar ! In-

stead of newly upholstering that blessed old antique, as was done

lately to modernize it for Her Gracious Majesty's descendants, it would

be more judicious, perhaps, to have handed it over in its original con-

dition to the safe custody of the British Museum than retain it where

it now is, as a monument of medieval English superstition in this

enlightened age. The Established Church may rest assured few of

us would feel inclined to claim such a Celtic relic as this.

The succeeding wave of humanity that swept over Europe and

left their footprints indelibly impressed on every prominent mountain

chain, on the banks of the principal rivers also, was derived appar-

ently from the east. It is remarkable that two emigrations are

referred to, one towards the north, the other westerly by Gibraltar.

The latter is what we are concerned about, since the majority of the

Irish people and nearly all the inhabitants of the Scottish Highlands

derive descent from the Scythio-Iberian colonists, known to us as

Milesians. It is probable that Spain had a Celtic population before

the arrival of the latter there. I can see no reason to doubt the

bardic accounts, because some critics think it hard to imagine a

wandering tribe, at such an early period, having a knowledge of

navigation which would enable it to find a way across the sea from

Galicia to Ireland. They admit that Phoenicians and Greeks were navi-

gators, using sail vessels thousands of years ago ; that ships (not

mere boats or canoes), are undoubtedly represented on the tombs of

Egyptian Kings. But Oh ! it would seem too much to ask them to
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believe our Celtic ancestors were acquainted with any vessels, save

such as were formed out of the hollowed trunks of trees, or hide cov-

ered corrochs, The Latin poet Claudian knew better, when referring

to Niall's successful expedition into Gaul, then a Roman province,

he states :
" Totam cum Scotus lernem movit et infesto spumavit

remige Tethys."

The chronology of our pre-Christian annals is obviously erron-

eous, but this does not affect their general authenticity. In this I

most cordially concur, since Protestant and Catholic fellow country-

men alike, accepted the writings of Moses, the Jewish priest of Isis,

learned in all the Egyptian Mythology.

Round Towers.—No Celtic remains have been the cause of

such angry controversy and difference of opinion among antiqua-

rians as the extraordinary structures which I believe are peculiar to

Scotland and Ireland :—

" These grey, old pillar temples,

The conquerors of time."

As regards their origin and use, that remains an unsettled point.

Some consider they were pre-Christian sepulchral monuments, Sun,

or Baal towers, or dedicated to Pagan purposes. Among the indi-

viduals holding these, or closely allied views, may be named General

Valiancy, Dr. Lanigan, the Librarian of Stowe, Sir Wm. Betham and

others. The advocates of the purely Christian origin were Sir R. C.

Hoare, Petrie, O'Donovan. The latter was the dead antiquary refer-

red to by poor D'Arcy McGee :

—

" Kings that were dead two thousand years,

Cross-bearing chiefs and Pagan seers,

He knew them all !

And bards whose very harps were dust,

And saints whose souls are with the just,

Came at his call
!"

The celebrated prize essay on the subject by Petrie leaves the mat-

ter still undecided. No doubt during the Danish invasion they were

used as safe retreats. Human remains have been found inside as

well as outside. The sculptured crosses over the door-way noticed

in a few instances may have been carved long after the building it-

self was raised. That they are frequently contiguous to monastic

establishments may be admitted, and the circumstance does not

seem of much importance when we reflect that Christian edifices
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would naturally arise in the close vicinity of the towers when con-

verted to religious uses. It seems remarkable that no mention is

made of such wonderful buildings until the introduction of Christ-

ianity.

The popular idea respecting the builder, no doubt, may have

some foundation, but the Gobhan Saer could not have been the

architect of all. Some are far more ancient than others. Lightning

destroyed many, of which not a vestige remains, and man's hand,

and I may add, unfortunately, neglect, proved yet more destructive

than even the elements. However, the Royal Antiquarian Society

of Ireland will in future look to the preservation of the ones yet

remaining. Several have been already repaired, even previous to its

recent reorganization.

Evidence can be produced in proof that one at least was erec-

ted in the sixth century and another restored in the twelfth. But no

trace of the latter now remains. Taking into account that we have

no proof that the principle of the arch or mortar was known before

the introduction of the Christian religion, I am inclined to agree

with Petrie and O'Donovan.

Weapons of the Milesians.—We possess no reliable description

regarding the weapons of these colonists previous to the introduction

of Christianity. The battle axe and sword were in use from a very

remote time as well as the sling and bow. In the priceless illumi-

nated MS. of the Gospels now in Trinity College, called the Book

of Kells, old as the sixth century, you may notice a warrior holding

a spear. The head above the shaft is coloured blue (steel) ; it is a

peculiar shape, quite unlike the bronze ones of an earlier time. The

figure displays the round target of the Highlander in his left hand.

This circular shield with the central boss, may also be remarked

on the most ancient of the sculptured crosses. These sculptures

frequently commemorate battles and other incidents. In some

cases are horses, chariots, fighting groups of soldiers—of these two are

armed with spears and crescent-like shields, opposed to others with

the long hacking Danish or Irish sword. The figures have suffered

so much from the weather, and wanton injury as well, that it is no

easy matter sometimes to trace the outlines. One, dressed in the

kilt, was said by a guide to represent Adam. So you see the Celts

may claim the primitive costume as well as the primitive language,

else small reliance can be placed on tradition.
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In a hurried examination of the Irish swords (claideam), claymores

which came under my observation, I found it exceedingly difficult to

distinguish Danish from Celtic, or the latter from early Norman.

If we reflect that for some 300 years the inhabitants of Ireland

waged an almost incessant warfare with the Baltic Vikings, both

Fingalls and Dubhgalls (fair and dark foreigners), and subsequently

with the Norman-Welsh invaders, with varied success, you may
readily perceive how the difficulty arises. The victors on a battle-

field would naturally collect and appropriate the arms obtained in

war, handing them down as heir-looms. In several of the illumina-

ted Celtic MSS. and monumental remains, the long cross-handled

sword, used for cutting and stabbing, is often represented. I am
not disposed to accept altogether the views of some antiquarians

—

that the mere guard for the fingers and hand is quite sufficient to

enable us to pronounce positively, this weapon is Irish, that Danish.

Many years ago, when I was Regimental Adjutant of H. M. S.

Bedfordshire Regiment, at Corfu, a discussion arose after dinner at

the table of Captain Domville, R. A., (an Irishman too), a very distin-

guished general officer in after times. The subject of discussion

was the origin of the Highland claymore. " Well, gentlemen, if you

will excuse me for a few seconds," said our host, laughingly, " we

may allow the old Italian himself to have a word in the matter."

He returned shortly after with a magnificent Andrea Ferrara clay-

more in remarkably fine preservation, with the maker's name

inscribed or engraved on the blade. My grandfather, who left Mony-

musk, Aberdeen, about 1740-45, considered such an inscription the

only test of a genuine Ferrara. The majority of the basket-hilted

swords in the Highlands were not made by the famous Italian arti-

ficer, and are merely modern imitations of his handiwork.

I am inclined to believe the celebrated armourer borrowed the

idea of the hand-guard from a yet more ancient Milanese craftsman.

My son-in-law, Mr. George Duggan, is in possession of a Milan

sword I obtained at the Ionian Islands, bearing a close resemblance

as regards blade and guard to the Scottish weapon. I presume it

dates from the time when the Venetians ruled the Adriatic. The han-

dle plate remains complete, but a small fragment of silver was at-

tached to a rivet, proving conclusively that the metal ornaments had

been removed.

A sword found in an old slated house, which was said to have
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been occupied by one of Cromwell's officers, was given to me by the

finder. The handle was dark, not black, oak ; the guard steel, with

brass or bronze pommel ; the blade a long cutting one, point broken

off. It did not widely differ from the swords of the Ironsides. It

is doubtful if it could be classed as a Celtic relic.

Glass Ur7ts, Ornavients, Beads.—It can hardly be denied that

glass was known to the Pagan Irish at an early period. The mortu-

ary urns, the numerous enamelled beads and other ornaments, the

fusion of colors, the extraordinary skill displayed in blending them

so as to produce designs in relief, lead one to imagine, until he

examines carefully, that he is only admiring some very exquisite ancient

cameos of Etruria.

It may be urged that the peculiar spiral decoration, exhibited

in many instances, is essentially a Celtic characteristic, and that it is

well displayed on the carved monumental slabs of our Irish pyra-

mids at New Grange and its vicinity. This inference points to a

pre-Milesian origin. We have no means of ascertaining whether

they were manufactured in Ireland or acquired by barter or plunder

from an unknown Eastern source. English writers allege that bottle

and window glass only were manufactured in Great Britain for the

first time in the reign of Queen Elizabeth,- and thai the latter was

only used, with {^^ exceptions, in palaces and churches. Surely, if

a knowledge of making colored glass existed in Ireland in early

Christian times, such a production could not well have escaped the

observation of the monkish scribes, whether Celtic or Saxon. An
Eastern people, and a highly civilized one too, were alone capable of

producing such perfect forms and beautiful designs. The stained

glass presented to the Academy by the Dean of Clanmacnoise

(Dr. Butler), from the primitive monastery of Trim, existing at the

close of the twelfth century, was imported probably from South

Europe, but the exquisite bead of white enamel, with the pale blue

spiral lines passing around it, discovered at same locality, with gold

and silver brooches, may be more ancient.

Royal Purple and other Dyes.—Not a few clergymen, as well as

laymen, contend that the knowledge of dyeing textile material, which

the ancient Irish undoubtedly possessed, may have been acquired

with the lost arts from the scattered trib:s of Israel. The process

of colouring was known to them apparently before this separation
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took place, but there is every reason to suppose the Irish people

learned the secret from their neighbors at a very early period.

The mortars, or stone vats used for dyeing, cut from the rocks

near ancient Tyre, were discovered by Dr. Wilde half a century ago.

He noticed fragments of a small murex (M trunculus) cemented together,

lying at the bottom of the caldrons and heaps of the same shell close

by. Phny, the Roman naturalist, who witnessed the process of

dyeing, has left us an interesting account of it. But the shell which he

calls a purpura (purple), wasamurex not a buccinum. The truepurpura

produces a crimson dye. The difference in the appearance of both

is exceedingly slight. Woodward and other conchologists held quite

recently the same view as Pliny respecting a purpura.

The royal Tyrian dye, Pliny states, owed its rich color

also partly to another mollusc, a species of patella (hmpet),

perhaps the blue so common on the shores of the Adriatic. If the

purple sea snail, it would be difficult to understand how such an ac-

complished naturalist could have confounded lanthina fragilis, a

free floating shell, with the stationary one attached to rocks and un-

like it in every respect. The snail shell is so exceedingly thin it is

not likely even a fragment would have remained in the dye pots,

whereas the patillidse are of considerable thickness, and must have

been easily recognized in the conglomerate.

Referring to an extract from Montague's " Testacea Britannica,"

and also to a tradition that the Phoenicians obtained their colors

from South England and Ireland, Dr. Wilde gives us the result of

some experiments he made with regard to extracting coloring matter

from testacea: "The animal used was buccinum lapillus, and after-

wards turbo clathrus, tons weight of which may be collected on the

rocks at Howth and Malahide. The fluid will be found in a recep-

tacle in a sulcus, behind the neck, of worm-like appearance. On
applying it to silk, woollen or cotton texture, in a few seconds it

assumes a straw color, then light green—margin becoming pink ; red

deepens into vivid purple, which washing increases in lustre and

intensity. It must be exposed, however, to solar light. It is an

animal indigo, containing a mordant in itself. Mineral acids affect

it ; the color fades at death (unlike cochineal), and grows fainter

if the animal is kept long out of its natural element." Walker, in

enumerating the colors used by the ancient Irish in remote ages,
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remarks :
" There is a beautiful crimson obtainable from the peri-

winkle and a species of limpet," and Plancus asserts, " The turbo

clathrus yields the Syrian purple.

Dress, Ancient C^/Zi-.—Although the woollen manufacture of

Ireland was well known and duly appreciated at the beginning of the

thirteenth century, and we have conclusive evidence of its fabrication

long before then, we really know but little regarding the costume it-

self of the various classes. I have no doubt the illuminated MSS.

represent approximately, not only the color but the shape of the

dress as it appeared to the respective scribes. A human body, in

remarkable preservation, clad in deer-skin tunic, was discovered in

182 1 in a peat-bog at Gallagh, Galway, the head, legs and feet un-

covered. It was replaced, exhumed some years after, and deposited

in the Dublin Society in 1829 ; the teeth, hair long and dark, and

beard were perfect ; a portion of the dress now in Dublin was sub-

mitted for microscopical examination to Professor Queckett, but he

was unable to determine whether it was made from the hide of the

extinct elk or not. A skin cap of dark fur, otter I think, is or rather

was, in a gallery of the museum ; it belongs to Mr. Walker's collec-

tion. No doubt even long after textile fabrics were in general use

leather or deer-skin shirts would have been worn by swineherds and

hunters. In the Western Islands off Connaught, the inhabitants wear

moccasins yet of untanned hide, fastened in sandal fashion ; they

readily adapt themselves to the shape of the foot when they become

hard and firm ; they are better suited for cliff-climbing and far more

comfortable to the wearer than an ordinary shoe. The hair is on the

outside ; they are in all respects like the description given of the ten

thousand pairs of brogues left behind by the Scottish army, when by

an extraordinary forced march they baffled the pursuit of King

Edward III., leaving their worn-out foot-gear as the only trophy of

the inglorious expedition. (See Planche's History of British Cos-

tume.) Many of the shoes and half-boots in the Irish collection are

handsomely ornamented, especially the tan ones ; some are stitched

with gut, others with woollen thread, and later with flax or hemp.

In some instances the buskins were found attached to the tight-fitting

trews (trousers) as in the case of the body of the man discovered in

the bog at Killery, Sligo ; he was dressed in woollen costume.

The material itself was used for the purpose probably by the primi-

tive colonists, but we have no authentic foundation for the opinion.
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The figures in the Book of Kells, an illuminated MS. (vellum), sup-

posed to date from the sixth century, are generally believed to afford

us the earliest representation of Celtic costume of certain classes of

this period. A foot soldier, clad in a green tunic, light blue and

red trews, armed with steel-headed spear and I'ound shield, appears

as if kneeling to receive cavalry, A subsequent page of the

same work displays horsemen riding on horses covered with yellow

trappings or coverlets ; the cloaks or mantles are green also (the

national color), but neither saddle nor arms are represented in the

folio ; so they do not offer us much assistance in endeavouring to

ascertain whether they are intended to display mounted warriors or

civilians of the age—in the absence of weapons, perhaps, the latter.

In the vellum MS., called the Book of Ballymote, A. D. 1396, the

dress of the figures is a close-fitting tunic fastened at least in one in-

stance with a belt. There are not many representations of any but

ecclesiastical costumes on sculptured monuments or shrines.

In the Book of Rights we read of the tributes paid by the seve

ral states or petty kingdoms. This valuable work, translated by

Dr. O'Donovan, is now accessible, and may be considered a reliable

authority on costume at a period before the Norman invasion. We
there find mention made of the hooded cloaks, speckled with white

borders, red, blue and green, trimmed with purple—purple of four

points—-with golden borders. The seann, or mantle, a white woollen

loose shirt. Dr. O'Donovan thinks was used over armour. The Chief

of Cinel Eanna was entitled to receive, among other tributes, five

mantles and five coats of mail ; the King of Tulach Og fifty mantles

and fifty coats of mail, the seanns of deep purple in this instance.

O'More, taken prisoner by the Earl of Ormond in A. D. 1600, is

represented as wearing a short red cloak fringed at the neck, the

conical Phrygian cap and tight trews.

The illuminated copy of Giraldus presents a portrait of Dermot

MacMurrough ; it agrees exacdy with the description given in our

native annals, and may be deemed quite authentic. He bears the

double-handed battle axe, an unusual weapon at that time. The
dress of the middle classes of England in the time of King

Edward III. was a tunic with tight sleeves, tight pantaloons, short

boots; precisely similar to that worn by the King of Leinster. It is

quite possible he may have received and adopted the garb presented

by his liege lord, in acknowledging the feudal supremacy of ^he
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Norman monarch. I feel inclined to question if it can be proved to

be the usual costume of a Provincial King of the time stated.

The dress of the higher order of the native Irish of the fifteenth

century, save the conical cap of sheepskin, which fell to pieces when

exposed to the air, is well displayed by a photograph taken from the

garments themselves. The costume of an Irish chief of the century

succeeding is supposed to be represented on a chimney-piece in the

old castle of Dunkerron, near Kenmare ; the O'SuUivan More wears

a tunic belted at the waist, his cap a Glengarry bonnet with a twisted

border and feather. The late W. Smith O'Brien obtained a cap of

woven texture; it was found in a Kerry bog some -ten feet deep, at

the foot of a large tree ; the gold band which was attached is absent

now, and the present colour is probably due to the bog's tanning

process. A woman's dress of woollen cloth, found in Shinrone bog,

is in extraordinary preservation, and from its singular shape seems

to have been lying there for about 500 years.

The curious fresco on the wall of Knockmay, Tuam, painted by

O'Eddichan for O'Kelly, A. D. 1400, represents the dress of an Irish

archer of the period ; one is bare-headed, the other wears the coni-

cal Phrygian cap, a short green tunic and braccse, fitting closely to

the figure ; the arrows carried in the belt loose.

The costume of Manus O'Donnell, A. D. 1542, before he sur-

rendered his native title for the Earldom of Tyconnel, is described

by the Lord Deputy Sentleger in a State paper yet existing :
—" It

consisted of a coat of crimson velvet, with twenty or thirty pairs of

golden aiglets ; over that a great double cloak of crimson satin bor-

dered with black velvet, and in his bonnet a feather set full of

aiglets of gold, so he was more richly dressed than any other Irish-

man."

In the great battle of Clontarf, fought on Good Friday, A. D.

1014, we have not only the scalds of the Scandinavian poets of

the time, acknowledging their defeat, but such records as remain un-

questioned, preserved by our monkish historians as well. No un-

prejudiced person can deny that both bear the impress of truth. The
ringed andscaled mail of the Northern Vikings is accurately described.

The Irish leader, Prince Murrough, is called Kerthialfadr in

the Danish accounts, which precisely agrees with that recorded in

" the four masters," respecting his hewing his way to the Ostmen's

standard, and cutting down two bearers in succession with his battle
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axe. Geraldus Cambrensis, tutor and secretary to Prince John, has

left us the following account of the Irish weapons :
~" These terrible

battle axes were wielded in one hand, and thus descended from a

greater height and with greater velocity. Neither the crested hel-

met could defend the head, nor the iron folds of the armour the

body—whence it has happened in our own times, that the whole

thigh of a soldier, though cased in well-tempered mail, has been

lopped off at a single blow, the limb falling at one side of the horse,

the expiring body on the other. Besides these broad-axes, well

steeled, they (the Irish) use short lances and darts, and are dexterous

beyond other nations in slinging stones in battle, when other wea-

pons fail them."

Harris Ware adds :
—" Their swords were ponderous, of great

length, and edged only on one side."

War Trimipets, Hunting Horns.—We have a large number of

brass or bronze trumpets (corns), and clarions (stocs). The Buab-

hall of Valiancy, probably, was the great brazen war trumpet used by

the commander only in a final rally or when he considered a supreme

effort necessary to ensure victory. Geraldus Cambrensis alludes to

it I think. The magnificent one in the Irish Museum, 8^ feet in

length, is the finest yet discovered, and you may perceive from the

extract I lately received from Dublin how admirably suited it was

for sending the leaders' instructions to the most distant point of

the battlefield.

In 1750 fourteen bronze horns were found between Mallow and

Cork ; some of them came into Bishop Pocock's possession and

were sold in London. Three were figured and described by Smith

in his History of Cork. The locality where some at least were

discovered I am perfectly acquainted with—Mourne Abbey. It was

the scene of a sanguinary fight in King Henry the Eighth's time,

between McCarthy, Prince of Desmond, and the Norman Earl of the

same name. The latter was defeated with great slaughter. I always

considered a few of the carved trumpets in question may have been

flung aside when the bearers were escaping over the bogs or mosses

after their defeat. Trumpets closely resembling them have been

found in England. See the rare work in our museum, kindly

presented by one of our members.

While we regret that the early Monks have apparently sup-

pressed much information respecting Pagan Ireland, we must
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acknowledge on the other hand that they left behind them illuminated

and other manuscripts of the greatest importance. Italy, Switzerland,

Germany and England possess Irish MSS. of marvellous beauty ; one

now in Milan dates from the sixth century and is of priceless value.

The strongest testimony of the truth of the bardic annals is re-

corded by a scientific Frenchman in his work " The Verification of

Dates." He points out how an Irish monk relates eclipses of the

sun as having taken place long before the introduction of Christian-

ity into Ireland. In "The Annals of Innisfallen " he found the fol-

lowing entries:—A.D. 445, a solar echpse in ninth hour. On test-

ing this he ascertained a solar eclipse visible North west Europe,

July 28th at 5^ p. m. same date. Again, A. D., 664 (Irish MS.)

darkness ninth hour (May); a total eclipse of the sun took

place, visible to Europe, Africa, at 3}^ p. m. ist May of that year.

In the " Etruria Celtica " Sir Wilham Beethan mentions that

Orosius, a writer of the fifth century states that a pharos or fire

tower was, according to tradition in his time, erected on the coast of

Celtiberian Galicia as a guide to ships coming from Britain by Her-

cules. The Milesian bards claim that their forefathers sailed from

Tuir Breogan, Galicia. That seems confirmatory, but they may only

have followed the same course as their Phoenician predecessors, by

whom the original Pharos of Bregia was erected. This granted, the

circumstance leads to such a conclusion It is expressly admitted

that the Aryan tribe or tribes, which subjugated the Dananns, were

a rude, warlike people, inferior as regards civilization, but superior

in courage ; that they possessed some knowledge of astronomy, nav-

igation and other things is evident. It is difficult to see how, engaged

in incessant warfare in pre-Christian times, they could have ac-

quired the skill to manufacture various articles with which they are

credited. Take for instance, the silver shields at Airget Ross (Silver

Wood) on the River Nore, B. C. 1383; the coins struck at the

same place 881 B. C. ; the goblets and brooches plated with

gold at Foharta (the Liffey), the ranks distinguished by seven named

colors in garments (tartans), in the reign of Tiernmas, B. C. 1620;

the four-horsed chariots B. C. 1024. It is very singular that

while the early chronicles give us accounts of the inaugura-

tion of various Irish kings there is no reference to a crown

having been used for the ceremony. This circumstance led Wilde

and others to conclude that the beautiful golden diadems, some or-
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namented with precious stones, now in Dublin, may have belonged

to statutes of the Virgin. I am inclined to acquiesce in this view

generally. I am not fully satisfied respecting all. In the fresco

painted for O'Kelly, of Hymany, A. D. 1400, Knockmay Abbey,

the Royal personage there represented wears a crown. Donough,

son to Brian Boruma, is said to have taken the Irish crown to Rome
after his defeat by his nephew.

What is more natural than to suppose that through barter and

intercourse they had acquired a certain knowledge of navigation

from the Sidonian traders ? Admitting that the traditions of the bards

are very often rather mixed and conflicting, for all that it seems to

me there underlies an historical page we are not justified in reject-

mg. I understand that both German and French antiquarians are

now investigating the matter.

In alluding to Celtic dwellings I omitted to mention the artifi-

cial caves of North-east Ireland. Some are natural ones, but subse-

quently improved or enlarged apparently. The subterranean ones,

at least in some cases, are probably the underground passages of

ancient raths which have been levelled and ploughed over. I failed

also to point out that bronze needles were used by the inhabitants of

Ireland long before the useful article was introduced by a Negro into

England in the reign of Queen Mary. The gold-adorned shield or

corselet (found near Lismore), which was purchased by a Cork gold-

smith for ^600, I presume was melted down The golden helmet

from Tipperary, which Walker states was offered for sale in Dublin,

very likely shared the same fate. Note that the famous Durham
book now in the British Museum, date A. D. 698, although executed

by Saxon monks, taught by St. Aiden, is Irish as regards design. It

came from Lindisfarne.
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REPORT OF THE CURATOR, 1890-91.

Specimens of Asbestos from the Township of Elzevir, County of

Hastings. E. Furlong.

Fossil Sponges from Tennessee. Dr. Head.

Specimen of Mica. T. C. Mewburn.

Silver-plated medal of the Hamilton Carnival of 1890, and a bronze

medal of the International Exhibition at Philadelphia, 1876.

J. Russell.

Two specimens of petrified coral from the Township of Kepple

;

Indian clay pipe ; bone tally and bone needles. D. J.

Campbell.

Three handsome stands for museum cases, and gun carriage for old

Hudson Bay Co. swivel gun ; a quantity of copper coins, and

a piece of gum-like amber found on the coast of Zanzibar. The

late S. Symons.

Photographs of Stratford-on-Av6n and colored chromos of Her

Majesty the Queen and the Prince of Wales. J. A. Barr.

A fine specimen of fossil from Collingwood. Master Valentine

Boyd, Toronto.

A piece of rock obtained by Dr. Rae within the Arctic Circle, and a

specimen of lapis lazuli. R. Russell.

A piece of mummy cloth from the Royal Egyptian Tombs B. E.

Charlton.
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Meteoric stone, found on a farm near Sarnia. Donated by George

N. Matheson, Collector of Customs, Sarnia, through T. C.

Mewburn.

Two bolts and a piece of the steel plate of the " Great Eastern
"

steamship. The Ontario Rolling Mills Co., per Samuel

Briggs.

Fine specimens of Polyzoa, from the Pacific coast. Professor

Wright, Los Angeles, California.

Glass cases of butterflies and insects, three wasps' nests, horse crab,

a specimen of Amblystoma Carolina, and a fine entomological

collection (loaned). J. Alston Moffat.

Specimens of Eozoona Canadense and other fossils. J. F. Whiteaves,

of Ottawa.

Quantity of Wampum found in and near Hamilton and Waterdown.

Colonel Grant, R. Bull and Mr. Allison.

Two large star-fish, one sea horse (Hippocampus), cup sponges, and

specimens of Algae, mounted, all from Nassau. T. H. Stinson.

A horned lizard from Texas. Mr. Blachford.

Specimen of the vegetable ivory nut from which buttons are largely

made. J. Bickle.

A case of EngHsh butterflies. H. Myles.

Specimen of " Candi pine gum " from Auckland, N. Z., used in

making ornaments and varnish. Mrs. Birnie.

Specimens of lead in its various stages, from the crude ore to the

pure metal—from the "Doe-run" lead mines of Missouri. W. D.

Long.

Specimens of Peacock Copper Ore, native Copper, Manganese Iron

and Iron Ore, from Western Virginia. G. H. Meakins.

A young alligator from Bermuda. Mrs. R. D. Cowan.
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A piece of Cleopatra's Needle, which scaled off from the effect of

change of climate, after being set up in New York. A. E.

Walker.

Fine specimens of fossil ferns from the coal measures, New Bruns-

wick. Adam Brown.

The freedom of the city of London, granted to James Sees, 6th

November, 1798; freedom of the city of London, granted to

James Wm Sees, 3rd Oct., 1870, and certificate of discharge

of James Sees from bankruptcy, dated 13th Oct., in the 54th

year of the reign of George the 3rd, and signed by Lord Eldon.

J, Bickle.

ALEXANDER CAVILLER,
Curator.

May 14th, 1 89 1.
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OF THE HAMILTON ASSOCIATION.

Mead at the Annual Meeting, held May 14:th, IS91.

The session just closing has been, on the whole, a successful

one, whether we consider the work done or the attendance of

members.

The interest in the Association is on the increase, as evidenced

by the large accession of new members during the session—no less

than forty having been received, which is the largest number elected

in any one session during the past history of the Association. The

anticipations cherished by us in entering upon our new premises have

been fully realized. The number of active members now on the roll

is about one hundred and fifty.

During the year seven general meetings have been held, at which

the following papers have been read and discussed, viz. :

November 13th; 1890—Address on "The Early History of Hamil-

ton and its Neighborhood," by the President, B. E. Charlton
;

December nth—"The Surface Geology of the County of Lincoln

and Neighboring Counties," by D. F. H. Wilkins, B. A., of

Beamsville

;

January 8th, 1891—"Egypt, with some account of the Book of the

Dead," illustrated by the British Museum facsimile of the

papyrus of Ani, by H. B. Witton
;

February nth—"Connecting Links," by H. B. Small, of Ottawa

;

March 12th—"Flutes of the time of Moses," by J. E. P. Aldous,

B. A.;

April 9th—"Electricity as a Source of Light and Heat," by J. T.

Crawford, B. A.
;

May 14th—" Botanical Jottings," by A. Alexander.

In addition to these meetings the various sections have kept up

their meetings during the year. Reports of the work done therein

will be reported by the secretaries of these sections, and our

respected Treasurer will tell us about the finances.

Your Council have had the matter of a " field day " before

them, and desire to recommend, if the necessary arrangements
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can be made, that a day be spent in the Jubilee Park at Niagara

Falls on Saturday, the 13th of June next.

At the annual meeting of. the Royal Society of Canada, held in

Ottawa last year, our Association was ably represented by H. B.

Small, Esq., of Ottawa. This year our friend Mr. Thomas
Mcllwraith has consented to be our delegate to that learned body

at its forthcoming meeting at Montreal. Your Council feel that the

Association will be most worthily represented by Mr. Mcllwraith,

and that he will give a good account of himself and of us.

We cannot close this report without referring to the loss we

have sustained in the removal from the city of our friend Mr.

Moffat, who has been so long connected with this Association, and

has done so much to sustain its character and standing. Mr. Moffat

is now the Curator of the Entomological Museum in London, and

we ask that he be elected an honorary member of the Association.

We also regret to find that Mr. Hanham, the Secretary of the

Biological Section, has removed to the city of Brantford. Mr.

Hanham has really added a new department to that section, not

hitherto thought of, viz., that of Conchology. His industrious

collection and study of the land and fresh water shells of this neigh-

borhood is well-known to all of us. Not only has he introduced us

to a new department of Biology, but he has made several additions

of new species to the Canadian list of shells. We ask that he be

made a corresponding member of the Association.

We have also lost a warm and generous friend of the Associa-

tion in the somewhat sudden death of Mr. Samuel Symons. His

valuable collection of models of British war vessels, as also the hand-

some stands for the cases of our museum, as well as the platform

table and President's chair, and various other articles of furniture in

our museum testify not only to his taste, but also to his generosity

and kindly feeling toward us.

We conclude this report by expressing the hope that the mem-
bers will do their utmost to observe and note facts in their various

departments during the summer recess, so that material may be at

hand for the section work of the coming session.

All of which is respectfully submitted.

B. E. CHARLTON, President.

A. ALEXANDER, Secretary.
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HAMILTON ASSOCIATION.

Kina.ncial Statement
For year ending May isf, i8gi.

RECEIPTS.

Balance from 1890 $276 74

Government grant 4°° 0°

Members' subscriptions 160 00

$836 74

EXPENDITURE.

Rent and lighting $177 55

Printing Proceedings and notices i74 3°

Stationery and postages 42 30

Insurance 1 1 88

Commission on collecting, and caretaker 24 80

Moving the museum furniture and specimens, and

incidentals 62 85

493 68

Balance in bank $343 °6

RICHARD BULL,
Treasurer.

We have examined cash book and vouchers, and find them

correct.

H. P. BONNY,
I

-

A. T. NEILL, j^^^^^^^'^"-

Hamilton, 14th May, 1891.
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LIST OF MEMBERS
OF THE

HAMILTON ASSOCIATION

HONORARY.

1881 Grant, Lt.-Col. C. C, Hamilton.

1882 Macoun, John, M. A., Ottawa.

1885 Dawson, Sir J. Wm., F. R. S., F. G S., F. R. S. C, Montreal.

1885 Fleming, Sanford, C. E., C. M. G , Ottawa.

1885 Wilson, Sir Daniel, LL. D., F R. S. E., Toronto.

1885 Farmer, William, C. E., New York.

1885 Ormiston, Rev. William, D. D., Pasadena, Cal.

1885 Rae, John, M. D., F. R. G S., LLD., London, Eng.

1886 Small, H. B., Ottawa.

1886 Charlton, Mrs. B. E., Hamilton.

1887 Dee, Robert, M. D., New York.

1887 Keefer, Thos. C., C. E., Ottawa.

1890 Burgess, T. J. W., M. D., F. R. S. C., Montreal.

1 89

1

Moffat, J. Alston, London.

CORRESPONDING.

1870 Wright, Prof. W. P., M. A., Los Angeles, California.

1 87

1

Seath, John, M. A., Toronto.

1881 Clark, Chas. K., M. D., Kingston.

1881 VanWagner, P. S., Stoney Creek.

1881 Spencer, J. W., B. Sc, Ph. D., F. G. S., Savannah, Ga.

1882 Lawson, A. C, M. A., California.

1884 Bull, Rev. Geo. A., M. A., Niagara Falls South.

1885 Frood, T., Sudbury.

1889 Yates, Wm., Hatchley.

1889 Wilkins, D. F. H., B. A., Bac. App. Sci., Beamsville.

1889 Kennedy, Wm., Austin, Tex.

1 89 1 Hanham, A. W., Quebec.

LIFE.

1885 Proudfoot, Hon. Wm., Q. C, Toronto.
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ORDINARY.
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1880 Macdonald, J. D., M. D.
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CONSTITUTION AND BY=LAWS
^'Is amended by resolution passed April i^ih

and May 12th, iSg2.

NAME AND OBJECTS.

T. The main objects of the Hamilton Association shall be the

cultivation of Science, Literature and Art, the formation of a

Museum, Library, and Art Gallery, and the illustration of the Phy-

sical Characteristics, Natural History and Antiquities of the country.

MEMBERS.

2. Members shall be of three classes, Ordmary, Corresponding,

and Honorary. Both ladies and gentlemen shall be eligible for

membership.

3. Ordinary members are those who pay an annual contribution

of two dollars ; a payment of twenty dollars shall entitle to ordinary ,

membership for hfe.

4. Corresponding members are those who reside at a distance

from the city and contribute to the objects of the Association. They

shall have all the privileges of ordinary members^ with the exception

of being eligible for office. They may at any time become ordinary

members by the payment of ordinary membership fees.

5. Horiorary members must be men eminent for their literary

or scientific attainments. They shall be exempt from payment of

fees ; they may attend the meetings of the Association, and shall be

furnished with copies of the Journal and Proceedings, but shall not

hold office.

6. Proposals for the admission of members may be made at any

regular meeting, and decided by vote at the next regular meeting.

OFFICE-BEARERS.

7. The Officers shall be a President, two Vice-Presidents, a

Corresponding Secretary, Recording Secretary, Treasurer, Librarian

and Curator of the Museum, and Assistant Secretary and Curator,

who, together with the Past Presidents resident in the city, the
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chairmen of all working sections and five elected members, shall

form the Council,

8. The Office-bearers and five members of the Council shall be

elected at the regular meeting in April of each year. They shall

enter upon their duties at the annual meeting in May, and shall con-

tinue in office for one year or until their successors are appointed.

They may be re-elected to the same or any other office.

MODE OF ELECTION.

g. The Office-bearers and the Committee shall be elected in the

following manner, after viva voce nomination : Each member shall

write the name of the person he selects for the office, and put the

paper, without signature, in the ballot box. The Secretaries, or two

Scrutineers, specially appointed, shall report the number of votes for

each nominee, and the person having the majority of votes shall be

elected. In case there are more than two nominees for one office,

and no one has a majority of the total number of votes, the one

having the smallest number of votes -shall be struck off the list and a

fresh ballot taken.

MEETINGS.

10. The Association shall meet on the second Thursday of

every month, from November to May inclusive, at eight o'clock p.m.,

unless otherwise ordered by the Council—five members to constitute

a quorum.

1 1. Special meetings may be held at any time, on the call of the

President, in his own right, or on the requisition of three members,

for the transaction of any stated business.

12. A majority of votes cast shall determine every question.

13. The President, or chairman of the meeting, shall have a

casting vote in addition to the ordinary vote.

SECTIONS.

14. To allow those members of the Association, who devote

attention to particular branches of science, fuller opportunities of

meeting and working together with fewer formal restrictions than are

necessary at the general meetings of the Association, Sections may
be established in connection with any of the branches of learning

coming within the scope of the Association. There shall be for each

section a Chairman to preside at the meeting, and a Secretary who
shall prepare for the last meeting in May in each year, a report of
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the proceedings of the section during the year. Meetings of the

sections may be called at any time by the Chairman. No person

who is not a member of the Association shall have the privilege of

joining any of the sections.

ALTERATIONS.

15. No alteration or addition to the Constitution or By-laws of

the Association shall be made unless carried by a two-thirds vote at

two successive regular meetings.

16. No alteration in the Constitution can be considered, except

on the written motion of three members.

17. Should the Association at any time become inactive, the

Library and Museum shall be preserved entire and deposited with

some scientific or educational institution in the city.

PAYMENTS.

18. The membership fee of two dollars shall be payable within

•one month after the election of each member, and annually there-

after.

19. No ordinary member, in arrears for one year, shall be en-

titled to vote, or be eligible for office, and if, after two years, his

annual fees remain unpaid, he shall, ipso facto, cease to be a member.

OFFICE-BEARERS.

PRESIDENT.

20. The President, when in the chair, shall inform the Associa-

tion of the proceedings of the Council since the last report, receive

and read motions and cause the sense of the meeting to be taken on

them, preserve order, and direct the proceedings of the meeting in

the regular course. An appeal may be made from any of his deci-

sions to the meeting.

21. A Vice-President, in the absence of the President, shall

preside, perform his duties and have his privileges.

22. In the absence of the President and both Vice-Presidents,

a Chairman for the meeting shall be chosen by those present.

SECRETARIES.

23. The Corresponding Secretary shall conduct all the general

-correspondence, preserve letters received and copies of letters written

by him, announce the receipt of all letters and papers, and read such

as the Council or Association may require.
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24. The Recording Secretary shall take minutes of the pro-

ceedings at the meetings of the Association and the Council, which,

when read at the next meeting, and approved, shall be entered in

separate minute books. He shall issue notices of the meetings of

the Association and Council, in the former case, two days, in the

latter, one day before the meeting, and shall notify members of

their election.

25. The two Secretaries shall edit the Journal and Proceedings

of the Association at the close of each session.

TREASURER.

26. The Treasurer shall have charge of the funds, under the

direction of the Council. He shall collect annual membership fees,

pay accounts approved of by the Council, make correct entries of

income and expenditure, and submit a statement thereof to the

Annual Meeting.

AUDITORS.

27. Two Auditors shall be appointed at the meeting, on the

second Thursday in April, to examine the Treasurer's books and

vouchers, and report to the annual meeting.

LIBRARIAN AND CURATOR.

28. The Librarian and Curator shall have charge of the

Library and Museum, under the direction of the Council. He
shall make a catalogue of ihe books, for circulation and reference,

in the Library, and of the specimens in the Museum, naming

the donors.

29. Any member may obtain from the Librarian any book, not

a book of reference, and may retain it for two weeks, when, if no

other member has applied for it, he may retain it for another

fortnight.

30. Members shall have access to the Library to consult books

of reference, at such times as may be specified by the Council.

31. Special donations to the Library or Museum may be

accepted on special conditions.

32. Duplicate specimens in the Museum may be exchanged by

order of the Council for equivalents.

33. Every member shall have access to the Museum, at the

times specified by the Council, and any member may introduce

visitors.
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34. No case shall be opened without the sanction and presence

of the Curator.

COUNCIL,

35. The Council shall have the management of the funds and

property of the Association. The shall keep minutes of their

proceedings, and report regularly to the Association ; atlhe annual

meeting they shall present a report of the year's work.

36. The Chairman, in his own right, or at the request of any

two members, may call a meeting, aad four members shall constitute

a quorum.

37. The Council shall arrange the order in which papers, or

other subjects for consideration, may be brought before the meetings

of the Association.

PAPERS.

38. Any paper read before the Association and deemed worthy

of preservation or publication shall become the property of the

Association.

ORDER OF BUSINESS.

At the ordinary meetings the President shall take the chair

at the appointed hour, or as soon thereafter as five members are

present, and the following order of business shall be observed :

—

1. Reading, amending if necessary, and confirming the

minutes of last meeting.

2. Transaction of business arising out of the minutes, or lying

over from the last meeting.

3. Announcement by the Corresponding Secretary of letters,

papers, or other documents received since last meeting—and read-

ing of such of them as may be desired.

4. Report by the Curator and Librarian of donations to the

Library or Museum.

5. Giving notice of motions and general business.

6. Balloting for admission of new members,

7. Proposals of members.

8. Introduction of visitors (by any member).

9. Reading and remarks on essays and papers.

10. Announcing, as far as practicable, the business of next

meeting.



ABSTEACT OF MINUTES
OF THE PBOCEEDINGS OP THE

HAMILTON ASSOCIATION
DURING

THE SESSION 1891-93.

THURSDAY, SEPTEMBER 24tb, 1891.

SPECIAL MEETING.

Mr. B. E. Charlton, in taking the chair, announced that the

custom followed in former years, according to which the newly-

elected officers did not enter upon their work until November, was

not sanctioned by the constitution, and that it was through the

courtesy of the new President, Mr. Alexander, that he was then pre-

siding. This, he added, was the first of a number of special meet-

ings arranged for by the Corresponding Secretary. The Association

would during this session meet on the second and fourth Thursdays

of each month.

Professor Ramsay Wright, of the University of Toronto, who

had kindly consented to be present, then addressed the meeting on

" Microbes—their Life and Work." He referred to the wonderful

advances made in microscopical research within the last ten years,

and then proceeded to describe the minute beings to which it had

introduced us. They are exceedingly small (hence the term microbe),

the unit of measurement applied to them being contained 25,000

times in an inch; in form they are quite simple, some linear, others

globular. They feed on any form of dead animal or vegetable

matter, and greatly assist the processes of decomposition ; but some-

times establishing themselves in the living organism they cause

disorders of various kinds. Under favorable conditions they multi-

ply with amazing rapidity.

Professor Wright then described the best modes of propagating
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and studying microbes, and by the aid of models and illustrations

with the lime light pointed out the characteristics of the varieties

associated with cholera, tuberculosis, fevers and other diseases.

Dr. J» D. Macdonald, in moving a vote of thanks to Professor

Wright, referred to the many subjects of dispute between the schools

which had been settled by the revelations of the microscope. The

motion was seconded by Thos. Mcllwraith, and carried.

The chairman having announced the subject of the next paper,

the meeting adjourned.

THURSDAY, OCTOBER 8th, 1891.

SPECIAL MEETING.

B. E. Charlton in the chair.

The Council recommended that applications for membership

be received at special as well as regular meetings. No objection

being made, four applications were read.

Col. C. C. Grant read the paper of the evening, entitled " Notes

on Fossil Silurian Plants." The paper was illustrated by a number

of specimens from the Museum.

Thos. Mcllwraith, delegate of the Association to the meeting

of the Royal Society of Canada, in Montreal, last May, then gave an

account of that meeting.

After the usual announcements the meeting adjourned.

THURSDAY, OCTOBER 22nd, 1891.

SPECIAL MEETING.

A. T. Neill, First Vice-President, in the chair.

As there was no other business before the meeting, W. H.

Ballard, M. A., proceeded at once with the reading of his paper,

" How We Measure." In a paper read before the Association some

time since, Mr. Ballard dealt somewhat fully with the origin of our

units of measurement of time, length and weight. His purpose in

this was to show that our other measurements are all reducible to

these three. The units of surface and volume are derived directly

from that of length ; the units of capacity, density and specific grav-

ity ffom those of weight and volume. The measurement of uniform

or accelerated velocity implies a consideration of time and length •
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the measurement of work, weight and length ; while the measure-

ment of momentum implies all three. Force is measured by a refer-

ence to the units of time and momentum ; energy may be expressed

in terms of mass and velocity, or of force and space ; and the various

units for measuring heat, light, magnetism, electricity, and the like,

are only more complex combinations of the same simple elements.

After an interesting discussion the meeting adjourned.

TUESDAY, JSrOVEMBER 10th, 1891.

REGULAR MEETING.

B. E. Charlton in the chair.

The minutes of the regular meeting in May and of the three

special meetings in September and October were read and confirmed.

The Corresponding Secretary announced the receipt of twenty-

nine exchanges and twenty-one Government reports since the last

regular meeting.

C. C. Arthur, M. A , H. Carpenter, B. A., W. Chapman and

J. W. Tyrrell were elected ordinary members of the Association.

Six applications for membership were received.

Messrs. TurnbuU and Witton then escorted the newly-elected

President, Mr. Alexander, to the chair, to which he was welcomed

by Mr. Chariton in a few appropriate words. Mr. Alexander's

inaugural address dealt chiefly with the study of Biology.

After the address, the Museum was thrown open for inspection
;

a number of microscopes were placed in the Art School rooms, and

experiments were made in Pneumatics and Electricity. Mr. Aldous

provided a short musical programme.

The meeting was closed by the singing of the National Anthem.

THUMSDAT, WOJEMBER 26tb, 1891.

SPECIAL MEETING.

S. Briggs, Second Vice-President, in the chair.

No business was transacted.

Rev, Dr. Burns read a paper entitled " A Criticism of our School

System." He called attention especially to the rigidity of the

system, the disregard of the individual pupil's nature, and the restric-

tions placed upon the teacher. Fewer subjects, he thought, should
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be studied at a time, and there should be no attempt in our public

school grades to exhaust all the difficulties of one subject before

passing to another. The pupil's promotion should be determined

by the teacher's opinion of his fitness for higher work, and no attempt

made by persons otherwise unacquainted with the pupils to grade

them according to their ability to answer a few questions, as at

present. [The paper has since appeared in the form of a series of

letters to the Toronto Globe?\

Considerable discussion followed, for the most part concerning

the qualifications of teachers and the methods of examination.

The chairman announced the formation of two sections, one for

the study of Physics and Chemistry, the other for the discussion of

questions in Philosophy.

The meeting then adjourned.

IFEDKESDAT, DECEMBER 9th, 1891.

REGULAR MEETING.

The President, Mr. Alexander, in the chair.

The minutes of the last regular meeting, and of the special

meeting of November 26th_ were read and confirmed.

John M, Eastwood, W. Sanford Evans, A. E. Manning. Wm.
Mole, M. R. C. V. S., Wm. Myles and A. C. Turnbull were elected

ordinary members of the Association.

Two applications for membership were received.

A paper entitled "Canada: Its Canals and Waterways,'" was

then read by H. B. Witton. The first part of the paper contained

an interesting narrative of the discoveries of Cartier, Champlain,

La Salle, and the Jesuit fathers in the watercourses tributary to the

St. Lawrence. Next followed a brief account of the methods of

trade in Canada in the early days ; then of the construction of our

various canals. The first of the series was constructed at the Cas-

cades in the years 1779-83 ; the survey for the Sault Ste. Marie

canal was made in 1797; the Lachine rapids were overcome in

1825 ; and the first Welland canal was opened by private owners in

1829. All these works have since been improved, some of them

many times, and to them have been added the Chambly, Ottawa

River, Rideau, and Trent Valley canals. The paper closed with a

statement of the character and annual amount of the trade on the
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several canals, and of the percentages of freight carried in different

years by water and land. Mr. Witton also showed a number of

slides prepared by an officer of the Canals department.

On motion of B. E. Charlton, the Corresponding Secretary was

instiucted to convey the thanks of the Association to the Minister of

Railways and Canals for the loan of the lantern slides illustrating

the paper.

Mr. Alexander was asked to represent the Association at the

approaching meeting of the Fruit Growers' Association of Ontario.

The meeting then adjourned.

THURSDAY, JANUAMY 14th, 1892.

REGULAR MEETING.

The President, Mr. Alexander, in the chair.

The minutes of the meeting of December 9th were read and

confirmed.

Mr. Alexander gave a brief account of the meeting of the P'ruit

Growers' Association.

Thos. H. Smith and R. A. Thompson, B. A., were elected

ordinary members of the Association.

Three applications for membership were received.

The Corresponding Secretary reported the receipt of twenty-

eight exchanges.

The Curator reported a number of donations to the Museum,

for which, on motion of W. A. Robinson, seconded by Richard

Bull, the thanks of the Association were returned to the donors.

A resolution concurring in the recommendations of the late

Prison Reform Conference in Toronto was moved by Mr. Briggs,

seconded by Mr. Bull, and carried.

On the recommendation of the Council, L. Woolverton, M. A.,

of Grimsby, was elected a corresponding member of the Association.

S. B. Sinclair, M. A., then read his paper on "Memory." In

the first part he analyzed the process of remembering, and explained

the various theories held in regard to the mechanism of retention
;

in the second part he dealt with the practical question, how best to

remember, discussing the value of mnemonics, the necessity of atten-

tion, the question of long and short hours of study, and the best

methods of presenting subjects to young pupils.
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Some discussion followed the reading of the paper, and after

the usual announcements the meeting adjourned.

THURSDAY, JANUABY 28th, 1892.

SPECIAL MEETING.

The President, Mr. Alexander, in the chair.

The Corresponding Secretary reported the receipt of thirty ex-

changes.

One application for membership was received.

J. Alston Moffat then read a paper entitled " Man Scientifically

Considered," seeking to show what is, what can be, and what cannot

be learned by the scientific method concerning the origin of man,

and what support the scientific principle gives to the assumption of

an intelligent Creator manifesting himself in nature.

After some discussion of the points raised in the paper, the

meeting adjourned.

THURSDAY, FEBMUAIiY 11th, 1892.

REGULAR MEETING.

The President, Mr. Alexander, in the chair.

The minutes of the meetings of January 14th and 28th were

read and confirmed,

Miss M. A. Buckley, John Holliday, M. A., A. King, M. A.,

and Wm. Wilson, were elected ordinary members of the Associa-

tion.

A resolution of the Council recommending to the Association

the hearty support of Mr. Beckett's scheme for a Mountain Drive,

was announced and concurred in.

J. B. Turner, B.A., then read a paper entitled "The Chemistry

of the Bleaching Processes," illustrating it by several experiments.

After the usual announcements the meeting adjourned.

THURSDAY, FEBRUARY 25th, 1892.

SPECIAL MEETING.

The President, Mr. Alexander, in the chair.

The Curator reported several additions to the Museum.

The President then read a paper on meteors, contributed by
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H. B. Small, of Ottawa, and entitled " Messengers from the Skies."

An interesting discussion followed. On motion the thanks of the

Association were tendered to Mr. Small.

Mr. Beckett then outlined his plan for a drive along the face

of the mountain. The following resolution, moved by F. W. Fear-

man, seconded by A. E. Walker, was carried :

" That this Association, after hearing Mr. Beckett's description

of the proposed Mountain Drive, do approve of the scheme, and

recommend its adoption by the city."

The meeting then adjourned.

THURSDAY, MAMCH ZOth, 1892.

REGULAR MEETING.

The President, Mr. Alexander, in the chair.

The minutes of the meetings of February nth and 25th were

read and confirmed.

The Secretary gave notice that at the meeting on the second

Thursday of April he would move that certain changes be made in

the Constitution. A copy of the motion was ordered to be placed

in the Museum.

Mr. Bull moved, seconded by Mr. Walker, that the Secretary

be instructed to communicate with the families of the late T. C.

Mewburn and Charles Robertson, expressing the sympathy of the

Association with them in their loss.

The receipt of twenty-six exchanges was announced.

L. Woolverton, M. A , of Grimsby, then read a paper entitled

" Fungi Affecting Fruits." After the reading of the paper, a num-

ber of questions relating to diseases of fruits were asked. Reference

was made to the unsatisfactory character of the present law for the

inspection of diseased fruit trees. It was moved by B. E. Charlton,

seconded by Thos. Littlehales, and carried. That in view of the great

loss to fruit growers from the prevalence of the " Black Knot " in

plums and cherries, and the " Yellows " in peaches, the Legislature

of the Province of Ontario be requested to make the statute in re-

lation to these diseases more stringent, so that the two most formida-

ble enemies of the fruit growers of Ontario may be speedily stamped

out.

The meeting then adjourned.
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THUItSDAY, MARCH 2Mb, 1892.

SPECIAL MEETING,

The President, Mr. Alexander, in the chair.

The Corresponding Secretary announced the receipt of thirty'

three exchanges and six Government reports.

The President referred to the proposed establishment of a Pho
tographic Section of the Association.

C. R. McCuUough then read a paper setting forth the advant

ages of a reformed spelling, and answering the objections most com
monly urged against it. An interesting discussion followed.

After the usual announcements the meeting adjourned.

THLBSDAY, APBIL 14th, 1892.

REGULAR MEETING.

The President, Mr. Alexander, in the chair.

The minutes of the meetings of March loth and 24th were read

and confirmed.

The Corresponding Secretary announced the receipt of nine

exchanges and a number of Government reports.

The Curator reported some donations to the Museum made by

Mrs, Charlton, to whom the thanks of the Association were ex-

pressed.

In accordance with notice given at the meeting of March loth,

the Secretary then moved that certain changes, suggested by the

Council, be made in the Constitution of the Association, The mo-

tion was supported by Messrs, Walker, Forbes and Gaviller, and

carried.

Twenty-eight applications for membership were received.

The President reported the progress made in fitting up the dark

room for the Photographic Section, and announced that a meeting

for the organization of the Section would be held in the Museum on

Monday, the i8th inst., at 8 p.tn.

W, H, Schofield, B, A., then read a paper on " The Jews and

the Persecutions in Russia," After tracing the succession of perse-

cutions attending the Jews in various parts of Europe, he described

the measures that have been adopted against them in Russia, es-

pecially within the last eighteen months. That the persecutions are

due chiefly to religious feelings was shown, the writer held, by the
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restrictions placed upon non-conforming Christians. Considerable

discussion concerning the extent and cause of the present move-

ment followed, and sympathy was expressed with the subjects of

persecution.

The President directed attention to the ferns from Jamaica

(the gift of Mr. Adam Brown) which were on view, and said that

the remainder of the collection, together with some plants collected

by Mr. Wm. Hussey in the south of England, would be ready for

the next meeting.

The meeting then adjourned.

THURSDAY, AFBIJL 28th, 1892.

SPECIAL MEETING.

The President, Mr. Alexander, in the chair.

Five applications for membership were received.

The President then read a page by T. J. W. Burgess, M. B.,

F. R. S. C, of Montreal, entitled " Notes on the Genus Rhus," and

dealing especially with the poisonous varieties to be found in Canada.

In the course of the discussion which followed the reading of

the paper, Mr. Fearman said that in Muskoka Wild Balsam

(Inipatiens Flava) was used as a remedy for ivy poisoning.

The President announced that the next would be the annual

meeting.

The meeting then adjourned.

THUMSDAT, MAY 12tli, 1892.

REGULAR MEETING.

The President, Mr. Alexander in the chair.

The minutes of the meetings of April 14th and 28th were read

and confirmed. ^

The Corresponding Secretary announced the receipt of twelve

exchanges and a number of Government reports.

The following, from whom applications had been received in

April, were elected ordinary members of the Association : Alex. E.

Adam, Jas. R. Adam, Ernest Alexander, Alf H. Baker, J. W. Bow-

man, J. G. Y. Burkholder, Chas. E. Cameron, Alf C. Crisp, Geo.
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H. Cultriss, A. L. DeVine, W, J. Grant, Geo. Lees, R. A. Mathesius,

Edwin Mills, jas. R. Moodie, Arthur Morgan, M. J. Overell, R. A.

Robertson, Lucien G. Ross, Richard Southam, Robert Stark, David

Sweet, Harry Sweet, J. D. Turnbull, W. R. Turnbull, W. J. Turner,

AVm. White, Julius M. Williams, Jas. Gill, B. A., J. C. Hore, R. A.

Hutchison, Rev. J. H. Long, M, A., and S. A. Moore.

An application for membership was received from A. U. Gar-

rett, and on a motion of Thos. Morris, Jr., he was at once elected.

Wm. Mole, M. R. C. V. S., then read a paper, illustrated by

specimens, photographs and diagrams, on the " Origin and Develop-

ment of the Horse," tracing the stages of its rock-recorded evolu-

tion, and comparing its hmbs with those of man. A number of

questions bearing on the subject, asked by those present, were an-

swered by Dr. Mole.

The annual meeting was then held. Reports were read as fol-

lows :

Report of the Council, by the Secretary.

" Geological Section, by A. T. Neill.

" " Biological " " Henry Moore.
" '' Philological ,

" " A. W. Stratton, B. A.
" " Physical " " Geo. Black.

" Philosophical " " S. A. Morgan, B. A,
" " Photographic " " Wm. White.
" " Treasurer, " Richard Bull.

Officers for the ensuing year were elected as follows :

President, - - - - A. Alexander, F. S. Sc.

First Vice-President, - - A. T. Neill.

Second Vice-President, - S. Briggs.

Corresponding Secretary, - Thomas Morris, Jr.

Recording Secretary, - - C. R. McCullough.

Treasurer, - - - - Richard Bull.

Curator, . . . . Alex. Caviller.

Ass't Secretary and Curator, - Geo. M. Leslie.

Elected Members of Council—T. W, Reynolds, M. D.,

W. A. Robinson, P. L. Scriven, Wm. Turnbull and Wm. White.

After a vote of thanks to the retiring Secretary the rneeting ad-

journed.
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PRESIDENT'S ADDRESS,

At the Inaugural'Meeting held November' loth, j8gi.

A. ALEXANDER.

Biology—The Use of the Word—Horn it Came to be Used—Its

Scope, and a Few of the Advantages of Biological Study.

Ladies and Gentlemen :

I have to thank you for the great honor you have conferred

upon me by electing me to the position ot President of this Associa-

tion ; and while I feel that I can never fill the chair so efficiently

as my predecessor, Mr. Charlton, has done for the last two years^

the kindly words he has spoken in introducing me, and the intense

interest I feel in the progress and work of the Association, encourage

me in che hope that I may be able to help, in some feeble measure,,

the work to which we have set ourselves.

In looking about for a text around which I might cluster a few

things I should like to say to-night, I was helped to a decision by

remembering that there is an increasing number, of young people

especially, who are interested in the love and study of nature. This

is evidenced by the crowds that issue, in the spring and summer,

from the city to the woods and fields, to look at and gather and

study the flowers and insects and birds. I have been a keen obser-

ver of this daily exodus each year for at least twenty years, and I have

been much gratified with the marked increase in the numbers.

This, then, and the casual remark of a friend respecting the Biologi-

cal Section of our Association, are responsible for the choice of the

theme of my address to-night.

Smce the re-organization of the Sections a few years ago, I

have had occasion to speak of the Biological Section in particular^

and have often urged its claims upon individual members of the

Association, and asked them to attend its meetings. On more than

one occasion I have been told that the word Biological fright-

ened some, and that if we should call it the " Natural History
"^

Section more would attend it.
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Of course, as a matter of fact, all the members of our Associa-

tion know exactly what is covered Dy the title " Biological Section ;

"

they know the derivatioti of the word, and the position Biological

studies occupy among the other physical sciences. Therefore in

what follows I am not inferring that it is necessary to throw more

light on these, but rather, that we may look historically at the

various steps leading to the use of the word Biology, and how it

actually grew out of the term Natural History which my friend

wished substituted for Biological.

What is Biology then ? The word itself came into use about

ninety years ago. That is, it was first mentioned about nmety years

ago, and may be said to be the expression of the growth of science

during the last two centuries and a half.

At the dawn of learning, after what we call the dark ages, all

knowledge was divided into two kinds. These were, the knowledge

of nature, and the knowledge of man ; for it seems to have been the

current idea then, that there was a sort of antagonism between man
and nature, in fact, that the one had not very much to do with the

other, except that the one was pretty often rather troublesome to

the other.

And though we find on reading the writings of some of the

great thinkers of the seventeenth century, that they recognized but

one scientific method, applicable both to man and to nature, we

also find that some of them had a notion of the existence of a broad

distinction between nature and man.

One of the writers of that period was Thomas Hobbes, whose

wonderful book " Leviathan " was published in 1651. I cannot do

better than quote his own terse statement in relation to the division

of human knowledge at this period. He says, "The register of the

knowledge of facts is called history, whereof there be two sorts, one

called Natural History, which is the history of such facts, or effects

of nature, as have no dependence on man's will ; such as are the

histories of metals, plants, animals, regions and the like. The other

is Civil History, which is the history of the voluntary actions of man
in the commonwealth."

So that we see, all history of fact was divided into these two

groups of natural and civil history.

It will be seen from this that if our Association had existed in

the time of Hobbes we should have needed only two Sections to in-
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elude all we at present undertake. The Geological and Biological

Sections would have met as 07ie Section.

It is a very interesting fact to remember that about this time

the Royal Society of England, whose monthly issue of their pro-

ceedings is regularly sent to enrich the library of this Association,

was founded about the time the writer above referred to published

his book. It was then called a " Society for the Improvement of

Natural Knowledge," which is nearly the same thing as a " Society

for the Improvement of Natural History."

Of course, as time went on, and the various branches of know-

ledge more distinctly developed and separated from one another, it

was found that some were more susceptible of precise mathematical

treatment than others.

The publication of Newton's " Principia," which I suppose gave

a greater impulse to the physical sciences than any book ever

pubhshed before or since, or, it might be said, any book likely

to be published in the future, showed that these precise mathemati-

cal methods were applicable to those branches of science such as

astronomy, and what we now call physics, which occupy a large por-

tion of the ground of what the older writers understood by Natural

History. Then chemistry was wrested from the hands of necro-

mancers and fortune-tellers and took definite shape, which helped to

lead to a distinction being made between the experimental and the

observational branches (excuse the term) of Natural History.

It is evident, I thmk, that the term " Natural History " came

to be used about the middle of the last century for those phenomena

which were not at that time susceptible of mathematical or experi-

mental treatment. That would include those phenomena which

come under the general heads of physical geography (Hobbes' "re-

gions "), geology, mineralogy, the history of plants and the tiistory of

animals.

About this time appeared several great naturalists. Among
others the great Linn^us, whose work, " Systema Naturse," is in our

Public Library. The subjects these men dealt with were spoken of

as Natural History, and they were called, and called themselves,

naturalists. But you will notice that this was not the original mean-

ing of the term Natural History.

I think in some of the Scotch Universities there are still, or

there were at least some thirty years ago, chairs of Civil and Natural
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History. Just think of such a chair as that of Natural History in

the Toronto University, where the unfortunate occupant would have

to travel over the whole ground of Geology, Mineralogy, Zoology,

Botany and Physical Geography ?

In course of time, however, it was noticed by thinking men,

that under this title of Natural History there were included hetero-

genous constituents—that Geology and Mineralogy were very dif-

ferent from Botany and Zoology, and consequently that a person

might obtain a somewhat extensive knowledge of the structure and

functions of plants and animals without the necessity of entering

upon the study of geology and mineralogy, and vice versa. We also

find that as knowledge advanced it became evident that there was

a great analogy and a very close alliance between the two sciences

of Botany and Zoology which dealt with living things, while they

are much more widely separated from all other branches of science.

Therefore we are not surprised that at the beginning of the present

century, in at least two different countries, two or three famous men

clearly conceived the idea of uniting the sciences which deal with

living matter into one. Lamarck, of France, as far as I can find,

was the first to use the term * Biology " (from two Greek words,

meaning a discourse upon life or living things.) His work waspub-

lished in 1801. In the following year a German, Treviranus, pub-

lished the first volume of a work called "Biologie," When com-

pleted the work extended to six volumes, on which he spent twenty

years of his life. He seems to have been the only one who really

worked out the idea of the oneness of all life. He contended that

all those sciences which deal with living matter are essentially and

fundamentally one, and ought to be treated as a whole. That is,

therefore, the origin and the history of the development of the werd,

and that is how it came about, that all clear thinkers and lovers of

consistent nomenclature came to use the term instead of the old

confusing name of " Natural History," which, as we have seen, con-

veyed so 77iany meanings, and that also is why the Hamilton Asso-

ciation prefer to call the section dealing with life, whether animal or

vegetable, the Biological Section and not the Natural History Sec-

tion.

Before we leave the subject, just a few words about the general

scope of our studies in Biology. In the strict technical sense of the

word it takes in all the phenomena exhibited by living things as dis-
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tinguished from those that are not Hving. This would be all very

well, so long as we confined ourselves to plants and the lower ani-

mals, but you will at once see that we should be landed in consid-

erable difficulties when we reached the higher forms of living things.

For whatever view we may entertain about the nature of man,

one thing is perfectly certain, that he is a living creature. Hence,

if our definition is to be interpreted strictly, we must include man,

and all his ways and works too, for that matter, under the head of

Biology, in which case we should find psychology, politics and po-

litical economy, all absorbed into the province of Biology.

We should consider, for instance, our friend Mr. Mcllwraith to

be quite inside the Biological fence if he were to refer, as he often

does, to bird calls and bird notes, or bird music, when he discourses

to us about his feathered favorites—in fact, a paper from him on

that particular subject, so very interesting, would be quite within

the scope of the work of the Section under review—but, if any mem-
ber were to introduce the subject of human language, or man's ftiusir,

we should at once have the Philological Section, led by our worthy

Secretary, telling us that we were on foreign soil in meddling with

this subject ; and no doubt Mr. Aldous would hint that in introduc-

ing such a subject as ma?i's music into the Biological Section we
were at least not in harmony with modern scientific usage, but

would also suggest that the place for it was in the music department

of the Art Section, a section as yet unrepresented in our Society,

In strict logic it may be hard to object, for have not the lower

animals their economy and their polity?—and if, as is always ad-

mitted, the polity of bees and the commonwealth of wolves fall

within the scope of the biologist proper, it surely becomes hard to

say why we should not include therein human affairs, which in so

many cases resemble the bees in zealous getting, and are not without

a slight likeness to the proceedings of the wolves.

However, there has been a sort of practical understanding by

which biologists give up to a different branch of science what Bacon

or Hobbes would have called Civil History. This self-sacrifice can

well be afforded, inasmuch as, on a moderate estimate, there are

over a quarter of a million of different species of animals and plants

to know all about, so that you see this section has territory more

than enough for the next century or two, at least.

If we had not come together this evening to have a sort of field
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night among the physical sciences, and by means of microscope,

and botanical specimens, electrical and pneumatic apparatus, to

come near to and hold converse with the minute and wonderful

in nature, and to see the effects of some of the hidden but

mighty forces of nature, I should have made a further demand upon

your patience, that I might speak of what is to be gained by the

study of Biology.

We generally judge of the value of human pursuits by their

bearing upon human interests, that is, by their utility. Knowledge

of every kind is useful in proportion as it tends to give people right

ideas which are necessary as a foundation for right practice, and to

remove wrong ideas which, as we all know, are the fruitful mothers

of error in practice. And after all, our world seems to be largely if

not absolutely governed by ideas, and very often by the wildest

ideas, therefore it must be a matter of the very greatest importance

that our theories of things, and even of things that may seem a great

way from our daily lives, should be as far as possible true, and as far

as possible removed from error. It would be in this higher and

broader sense of utility that I would measure the value of the study

of Biology. At many of the turns ot this life of ours we feel the

need of some knowledge of this science.

Those of us who had the great privilege and pleasure of hearing

Prof. Ramsay Wright's lecture on Microbes do not require any argu-

ment to convince us how intimately the theory of infectious diseases

is connected with biological knowledge. And surely this is of inter-

est to all of us. This theory is being rapidly made clear by this

study, and it surely behooves the general public, as well as the

professional Biologist, to get a sufficient knowledge of these truths

so as to be able to take an intelligent interest in the discussion

of problems relating to measures for the dealing with these

diseases.

I might point you to the fact that the theory of agriculture has

been almost revolutionized during the last fifty or sixty years. The

importance of this cannot be over-estimated, and the whole of these

new views have grown out of the better explanation of certain pro-

cesses which go on in plants, and which, of course, form a part of

the subject matter of Biology.

I might go on multiplying examples of the many benefits, direct

and indirect, derived from this branch of study, but time forbids.
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And the pleasure of the study ! Well, I dare not trust myself to

describe it.

To make the subject complete I ought to speak of the best

way of studying Biology, but I cannot now; suffice it to say,

that the physical sciences can never be mastered as literary accom-

plishments are. They can never be mastered by merely reading

books or listening to lectures on the subjects, any more than a boy

could learn the business of a tea merchant by reading books about

China and Japan, or India, or about tea. He has to go into a tea-

merchant's office, where he can have the handhng and the smelling

and the tasting of the tea.

I am very much tempted here to go on and speak of our Sec-

tion work in general, to tell you, among other things, that I believe

the most important work done by the Association, next to the private

and personal researches and field work of the individual members,

is done in the Sections. I have found it so myself. I will just

name one instance. At a meeting of the Biological Section held in

the spring, Mr. Turner gave us a homely yet strictly scientific talk

about the anatomy of birds. There we sat around the table, and

he, with the skeleton and bones of his bird, made the marvellous

mechanism of a bird's wing and other parts so plain to us, that I

learned more in half an hour on that particular subject than I could

possibly have learned from hours of reading, or from many learned

lectures or papers on the subject. There the objects themselves

forming the subject before us, are handed round, and the words,

which are mere symbols, become real because they are linked with

the object symbolized.

What I should like to see in our various sections dealing with

the physical sciences is, that there should be such a true idea of the

best mode of pursuing them, and such an enthusiasm in the pur-

suit, that out of our Association there might arise some who would

pursue research into " regions beyond," for in all these fields, and, I

might say, in fields that have been partially traversed, there are in-

numerable truths beyond the most advanced truth yet known. The

why and the wherefore of most things have yet to be discovered.

Let us all keep in view the objects of our Association, so that every

active member may contribute something to the accumulating sum

of human knowledge, and thus add to the sum ot human power and

happiness.
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NOTES ON FOSSIL SILURIAN PLANTS,

HAMILTON, ONT.

Read before the Hamilton Association, October Sth, i8gi.

BY COL. C. C. GRANT.

As a general rule the fossil plants called fucoids of Silurian

seas have attracted little attention. I suppose it arises from their

being so seldom found even in a tolerable state of preservation.

Many of them on this continent are concealed in the interior of the

flags or limestone layers, and consequently are not calculated to

attract attention. Accident rarely reveals the Buthotrephis of Hall

in the inside of a Clinton slab. On one occasion I noted that a

large projecting flag, which I was unable to reach, had at last given

way through the action of frost on the underlying shales. The true

Medina freestones below, as well as the " passage beds " of Dr.

Spencer, had been previously quarried out and removed, leaving a

perpendicular cliif on a small scale. Now it so happened that a hard

block of an upper layer had lodged at the foot underneath, before its

final plunge downwards. This it evidently struck edgewise. The
result was the splitting of the flagstone, laying open a portion of the

plant remains, or rather impressions,' now contained in one of our

side cases. Such a thing as this cannot often occur.

Buthotrephis, a Silurian fucoid, was named and described by

the world-renowned palaeontologist, Dr. Jas. Hall, of Albany, now
Director General of the New York State Geological Survey, as

occurring in the rocks in the United States, which are known to

us Canadians now as Cambro-Silurians. The conical root, a portion

of the main stem and a branch, were figured and described very

accurately in an early report of the New York State Survey But I

am not surprised that its claim to the title of a sea plant should be

disputed at the earliest stage of its discovery, when only a short

time since Dr. Nicholson, in the Palaeontology of Ontario, remarked

that Palaeophycus Buthotrephis of Hall and Licrophycus of Billings

belonged to a singular and obscure group of fossils which he indexed

under the head Incertcx Sedis.
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Perhaps in no other locality have been found more perfect spe-

cimens of Dr. Hall's Buthotrephis, than in our local Clinton rocks.

From the conical root buried erect in an indurated limestone shale

to the slender branch proceeding from the extremity of the main

stem, it is almost as well defined as a specimen in a botanical case.

The branches alternate, more robust near the base, and smaller

towards the top. If only detached branches were obtained, they

would probably be described and figured as distinct species, or at

least varieties. It is evident that Dr. Nicholson and others have

seen only mere fragments, that they have not made out where the

plant bed can be found, where they were deposited ifi situ. In a

layer little more than six inches thick I counted seven or eight

generations, one lying above the other, with their partings of cal-

careous shale between.

A white colorless lingula (L. oblata) is frequently found in one

of the plant beds. There are three or more ; I think they are sit-

uated a little above the passage beds overlying the Grey Band of the

Medina freestone. There are no indications on the surface that

these Clinton flags contain fossils ; an examination of the edges led to

the discovery. If you carefully examine this portion you may

notice short lines at regular intervals, interspersed through the

matrix, differing slightly in color ; note likewise that they appear to

be confined to a certain part of the rock. Now if they were the

burrows of errant luornis named and figured in the Palaeontology of

Ontario under the name Planolites, one would expect them to pre-

sent a more or less rounded shape, which they do not. I do not

mean to say that Dr. Nicholson makes any mistake regarding the

existence of an annelid in the muddy Clinton flats differing from

other members of the family, Scolithus, Arenicolites, etc , whose

burrows were vertical, not horizontal. The wisdom of this view ad-

mits of no dispute ; but he adds, "The genus Planolites includes

a large number of supposed vegetable fossils from the Palaeozoic

rocks which have been referred to the genera Palteophycus and

Chondrites They agree doubtless with some of the species

described [as plants] by Hall and Billings from the Silurian rocks of

North America." There, I think, he is quite mistaken. The error,

I presume, originated,, as in the former case, from his not having

seen proper specimens, or from his being entirely unacquainted with

their immediate surroundings.
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PALiEOPHYCus, a Silurian fucoid, was first named and described

by Dr. Jas. Hall, of Albany, as occurring in the Cambro-Silurian

rocks, I think, of New York, also. I first noticed it near Hamilton

on the surface of a large block of Medina freestone which probably

fell off a cart near the quarry and rolled down the hill. It com-

pletely covered the surface of the rock, and although a little flat-

tened by pressure, it presented the appearance of a soft succulent

mass of sea weeds that had been washed up on a sandy shore; some

of the stems were two inches across. From a thin sandstone seam

in the Grey Band I subsequently obtained a great number of speci-

mens near the city in the old quarries below the escarpment,

—

perhaps young plants or varieties; they were of much smaller di-

mensions. Finer specimens of a Palaeophycus were obtained in a

freestone quarry near the Reservoir a few years ago. The most per-

fect one is now in the Redpath Museum, Montreal Another, too

heavy to carry off, is still weathering out there, and as it is a remark-

ably fine one I think we ought to secure it for our collection. I

feel assured if any one present had the opportunity of examining

it, he would perceive in a moment the absurdity of calling such an

organism a worm trail. The fucoid is ill preserved in our local

Clintons and in the Niagara shale. But some years ago a cart,

with a load of building stone from Lime Ridge, on the Hamilton

and Caledonia road, about two miles south of the Mountain View

Hotel, broke down on James street. The upper layer of Niagara

limestone (glaciated) there holds many interesting species of Stro-

matoporse. On examining the contents which had been dumped
near the pathway, I was much surprised to find the surface of two

of the largest rock masses completely covered with a Palasophycus,

presenting a similar appearance to the matted sea iveeds of the Medina

series, the upper folding over the lower ones, and retaining faint

traces of longitudinal stride, even to the naked eye. Altogether,

the plant from the Niagara bed was in a better state of preservation,

and had attained a greater size, although clearly identical with the

grey band fucoid. A middle portion of an upper stem was two and

a half inches in diameter. I regret that the distinguished author

of The Great Ice Age, Dr. Geikie, was apparently not aware of such

a fact when he published his Class Book of Geology in 1886, and

included our fucoid among trail impressions. I do not imagine

he ever acquired a personal knowledge of our American Silurians,
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and he seems to have placed rather too much reUance on the views

of others in this and a few more instances as well.

PaLyEOCHORda.—Under this name may be classified many of

the fucoids Dana notes in the Manual of Geology as occurring in

the Silurians of the United States. They are rounded branching

stems, he adds, from the size of a thread to that of a finger. I

obtained one of the intermediate forms from the Grey Band here,

which many palaeontologists would suppose to be a hew species. I

think it may prove, if not identical, at least a variety of a cord-like

form of the lower Clinton green shales. The plant in question I

found at the foot of the bluff, a little beyond the Reservoir, some

twenty years ago. It is in the possession of the Canadian Geological

Survey. I am unable to say whether it has ever been figured or

described.

The late Dr. E. Billings, in a communication acknowledging

the receipt of a box of organic remains from Hamilton, noticed

particularly the Clinton fucoid, which was new to him also :
" The

rounded, matted, conical masses, with the tubes folding over each

other." I was not able to afford him at that time the additional

information he required regarding its position and surroundings in

situ ; in fact, all I knew about it then was that it must have fallen

from one of the overlying green bands many years previously ; other-

wise it could not have been weathered out so well. It was not until

I had examined, long after, nearly every layer of both bands, that I

at length ascertained the actual position of the fossil. It occurs at

intervals in a soft muddy band in the lower green shales. Strictly

speaking, it is not exactly of a shaly nature, in the general accept-

ance of the term. Where the plant came into contact with its im-

mediate surroundings, it evidently possessed the property of indur-

ating and converting the muddy sediment iitto a hard, stoiiy substance.

Arthrophycus Harlani, another seaweed, as asserted by Credner

recently, is found associated with it, and also a new species of the

late Mr, Billings' genus, Licrophycus. I cannot suppose any

ordinary annelid ever possessed the power of changing mud into

stone. Hugh Miller records an instance where some weeds and

vegetable refuse had been deposited on a heap of clay ; the mass in

a short time, although exposed to the air, become so hard that he

was forced to use a pick to remove it. I am enabled to bring to
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your notice a few specimens of all three ; some of them are in

rather poor preservation.

Sir Wm. Dawson does not think Licrophycus represents a plant

at all. He. supposes it to be the trail of a crustacean or other

creature to or from its burrow. There are a few other forms,

possibly organic, but for the present it may be better to put them

aside as doubtful.
,

In the meantime we may in ascending order pursue our investi-

gations into the Upper Red Clinton Band, which probably is the

equivalent of the Iron Band of the New York State Survey. How-
ever, it limestones there rest on the Iron Band, as stated perhaps

incorrectly, our upper green shales must be absent altogether, or a

second ferruginous bed, which is not seen at Hamilton, caps the series.

Dr. Hall, of Albany, however, informs me that such is the case.

The plants of the Clinton Iron Ban'd, widely differ from true fucoids.

They present no internal structure like land plants, but it is rather

singular that they are frequently found erect, and it is necessary to

break the flags across, not split them, in order to get good specimens.

Indeed, they seem to be species of marsh plants that grew on the

mudtiy soil, and the earthy iron ore itself is perhaps due to their

presence. Dana remarks that " iron could never have been deposited

in an open sea. Clayey iron deposits do not accumulate under such

circumstances ; they are proof of extensive marshes, therefore of

land neaj the level." f^.

That the tide had access occasionally is evident from the un-

doubted presence of such shells as Lingula and others, which buried

themselves ^n muddy sediment between tides, perhaps like the

modern Cardium (Cockle).

A few years ago it was found necessary to remove a large quan-

tity of stone and shale which had fallen from the cliff behind the

Reservoir, near the residence of Judge Robertson. On examining

the material which had been emptied down the hill slope beneath

the Jolley Cut road, I was surprised to find in the debris a fragment

converted into iron, resembling in external appearance a coral

Zaphrentis or Chsiophyllum. Sir Wm. Dawson, however, thought

it bore a nearer resemblance to a plant. I have never known a case

where a coral has been changed into iron, but I had in my possession

a land plant from the English carboniferous rocks fossilized precisely

in the same manner. I have no doubt our great fossil botanist was

quite correct in his views respecting it.
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Although it contains few fossils the succeeding Upper Green

Clinton Band is of much interest. Evidently deposited in a shallow-

sea, the sandstones pointing to a shore line display the ripple marks

left by the waves on the Silurian beach, and the burrows of an

annelid closely related to a modern lob-worm ; they are vertical and

in pairs. Nicholson's Planolites or errant worm occurs here also.

The few plants are ill preserved ; one of them had a bulbous root.

While the sea bottom was undergoing depression, previous to the

deposition of the limestones, a fucoid, colored black in the green

shales, put in an appearance. The stems are fluted like the

Cambrian Eophyton, or a striated fucoid from the lower red

sandstone, figured by Hugh Miller. The branches appear to be of

the same thickness throughout. When the limestone rests on the

shales, the base bed of the Niagara proper, according to all Canadian

geologists, it has caught up and attached, scarcely incorporated, a

portion of the clay underneath. On splitting this the plant is seen,

but it survived the submergence of the clay deposit, for I have

traced it even in the interior of the lower building block as well as

in others superimposed.

So recently as the 6th of November last, I noticed in the

quarry adjoining Mr. Colbeck's place, on a limestone block, the

remains or impression of a sea weed differmg from others found

here If I could succeed in extracting it uninjured for Sir Wm.
Dftwson it might prove of much interest. It is on such ill massive

layer that I think it may be rather difficult to do so. Dana

remarks that limestones seldom contain Plant Remains. It is not

so in Canada^ however true it may be as regards the States. The

limestones at Macdonald's Cove, on the north shore of Anticosti,

contain detached branches, perhaps of a Buthotrephis. I obtained

hundreds of specimens remarkably well preserved but never found

even a fragment of the main stem or conical root. Whether they

were distinct species or mere immaturities of the vegetable kingdom

I was unable to determine for my part. It was in the waterlime beds

at Rousseau's Creek above the Albion Mills that I discovered

the beautiful fucoid represented in Sir Wm. Dawson's work on Fossil

Plants as an undoubted Silurian sea plant. The layers in question

hold others also, which for the present must remain undetermined.

They vary considerably as regards the thickness of the stems or

branches as well as in lesser particulars. I think it probable that
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the specimens obtained from the bed of the stream had the

carbonaceous portion removed by acidulated water flowing over

them—the corneous substance of the Niagara graptolites is not

always preserved. The absence of the bituminous matter in fossil

plants has frequently caused them to be mistaken for worm-casts

formed by the ejeda of a marine annelid, while, on the other hand,

the roots of modern grasses penetrating between the layers of shale,

stamp impressions often erroneously regarded as fossilized plant

remams.

It may be thought that I am rather aggressive in my notes on

some of the disputed plants of the district. That reminds me of a

story I once heard at our mess. An Irish guardsman was on sentry

in London, Tired of walking up and down at his post, he halted and

ordered arms just as a man approached accompanied by a bull dog.

The latter considered the action nothing more or less than a hostile

one, and went for the soldier, who immediately brought his musket

to the charge and received his adversary on the point of his bayonet.

" Why did you not use the butt end and beat him off with that ?
"

indignantly exclaimed the owner. " Sure, man, I would have done

that if he came at me tail foremost, but it was the fighting end that

came first and so I couldn't help it."

Further evidence on the question is given by Col. Grant in a subsequent

paper in this number.
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MAN SCIENTIFICALLY CONSIDERED.

Read before the Hamilton Association, January 28th, i8q2,

BY J. ALSTON MOFFAT.

Man, as a subject of study, has ever been considered a profita-

ble one for men to engage in ; and although ft seems to be one that

he is in a position to know more about than any other, and that

more correctly, yet there are few subjects upon which a greater

diversity of opinion has been expressed.

The subject is unquestionably complex, with many anomalies

and seeming contradictions in it, and from the limitation of the human

faculty, with its inability to grasp the whole of any subject at once,,

and its liability to dwell almost exclusively on the side which it pre-

fers, a partial, distorted and consequently erroneous view of it is

obtained, which has often led to much profitless disputation.

Science has on this, as on many other subjects in recent years,

thrown a flood of light, but so many different conclusions have been

drawn from the same facts, that one is often perplexed and bewild-

ered by his reading upon it rather than enlightened. So I thought

it would be a profitable occupation for my own mind to gather

together the facts so far as I could obtain them, put them in order

in plain language, and see just what was known with certainty, what

might be known, and what could not be known about the whole

subject, and this paper is the outcome ot my effort.

Now as the subject is in extent and importance out of all pro-

portion to the time allowable for one paper, I shall have to confine

myself largely to a statement of principles, leaving each one to fol-

low out and apply them for himself.

The scientific method of investigation is to take an object just

as we find it ; discover as far as possible its character, constitution

and origin ; how it acts, and is acted upon ; its relation to its en-

vironment and other organisms ; its resemblances and differences

;

that it may be properly placed in that portion of the system of

nature to which it belongs. One of the most prominent and un-
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compromising principles on which scientific investigation rests, as

on a foundation of adamant, is, that- all the phenomena of nature,

material or mental, result from the operation of fixed laws. Con-

sequently, when we set about the investigation of any object in

nature, the first step toward a right comprehension of it is a know-

ledge of the guiding and controlling principles or laws of its nature.

For its being as it is, and its doing as it does, are the natural result

of these, and the endless diversity we find in nature does not result

so much from a multiplicity of laws, as from the inexpressibly

diverse combinations of the materials through which they operate
;

for we know nothing whatever of the laws of nature except as they

manifest themselves in action. Therefore, the authoritative dictum

of science is, that every phenomenon in nature has an efficient cause,

which utterly excludes any possibility of chance, that being merely

a convenient term with which to cover our ignorance.

Causes are either immediate or with different degrees of remote-

ness. Each remove is as a link in a chain, each being the effect of

the one preceding, and the cause of that succeeding it. We may

be able to trace back quite a number of these links, whilst those

more remote are wholly unknown to us. Yet science claims that

there has been an unbroken continuity of these from its first origin

to the present, and that there was an efficient cause for its origin
;

therefore it is a reasonable and desirable thing to try to discover

it ; hence the ever renewed and untiring efforts on the part of men

to account for the origin of things.

When science takes up man as a subject of investigation, it

finds him to be composed of matter, the chemical constituents of

which are identical with the soil on which he treads, differing only

in their combinations. He draws his sustenance more or less directly

from the soil ; and belonging to the animal kingdom, is subject to all

the- laws of animal naatter, in his inception, development, maturity,

decay, death and dissolution, returning again to the elements from

which he came, being identical in these respects with all animal

life around him. Again science finds man to be an organic being,

constructed on a uniform principle ; having a variety of organs,

each adapted for the performance of a certain function, capable of

combining and working in harmony for the good of the whole,

making him a complete organization well adapted to all his require-

ments. But in this he does not stand alone, the organization of all
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animal forms being as perfectly adapted to their requirements as

man's is for his ; the term ' perfect ' being conditional on purpose

and use.

The plan of structure in animal forms is one, modified in

detail for the various functions of each. It is also one of gradations,

the lower forms having few organs, and these performing functions

of the simplest kind- As we rise in the scale of being, the organs

are more numerous, and capable of performing a greater number

of operations, until we reach man, whom science places at the head

of the list, because he has the most highly developed and complex

organization, capable of performing the greatest diversity of" oper-

ations of any animal form on the globe. Now, the gradations

rising through so many forms^ the differences are necessarily slight

in each, but they are not arranged on a uniform cumulative

principle ; that is, the one above is not always in every part in

advance of the one below.

Science gathers all animated organisms into groups, each group

with some distinguishing characteristic; these groups are one

higher than the other, but in passing from one to the other there is

often a great descent from the highest of the one to the lowest of

the next above. Thus they overlap one another, and in the groups

there is often great* difficulty found to assign each individual its

proper place, from the fact that an individual that seems to be low

down in the group has something in its organization that would

rightly place it much higher in the scale. This is finely illustrated

in the case of the apes. These run from an exact resemblance

with some of the lower Mammalia to a striking resemblance to man.

Now it has been demonstrated by the strictest scientific anatomy

that some of the lower forms of the apes have in their skeleton

bones more distinctively human than are to be found in some of

the higher ones ; that the peculiarly human portion in the lower is

often dropped in the one above, and another equally human taken

up, no cumulative advance being made ; so that, although the entire

human skeleton may be found in perfection in the ape family it is

not found combined in any single portion of it. And it is this

combination that secures to man his rightful pre-eminence in

scientific classification.

Again, science finds man to have a mental faculty. Of mind,

pure and simple, science knows nothing ; it obtains evidence of its
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existence through the exercise of the mental organs, which are known

to have their seat in the brain. Science pronounces all phenomena

to be the result of matter in motion, and it defines mind to be the

result of this particular kind of matter in motion, of which the brain

is composed. Whether it can* exist apart from matter, or manifest

itself in any way except through matter, science knows not. When
man is compared with the lower animals in this particular, science

finds them possessed of similar faculties, manifesting themselves in

similar ways, grading from mere sensitiveness up to a very high

degree of intelligence, which it pronounces to be one in kind with

man's differing only in degree. Indeed, in some of them, some of

the faculties attain a far higher degree of development than the

corresponding ones in man ; but in this as in their anatomy,

although all the mental faculties of man may be found scattered

up and down amongst the lower animals they are not found com-

bined in any one, so that it is impossible to say which of them is

nearest to man, except in the one particular that is characteristic

of them.

Science finds man to be a social being. Of this it is needless

to speak, further than to say, that by means of it he attains to his

highest point of excellence, and through it sinks to his lowest depths

of degradation.

Science finds man endowed with powers of speech; that is, he

is capable of expressing his thoughts in language that is intelligi-

ble to others. Whether he has the faculty of originating language

to express his thoughts, without the aid of education, science

has not yet demonstrated ; but the experiments that have been made
in that direction strongly favor the presumption that he has, and

that children cut off from an opportunity of learning a language

from others, would begin to exercise the faculty amongst themselves,

and originate a language that they could understand, which might

become the medium of intercourse for a nation. The lower ani-

mals have the power of communicating by sounds, with their fellows

of the same kind, but these are of very limited range, and are prin-

cipally connected with the preservation of their lives, and the con-

tinuance ot their kind. Animals in domestication can be educated

into understanding man's order given in articulate speech, but how
their minds receive and act on it, we learn only through their ac-

tions, and how liable they are to be misunderstood, we know from
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the oft mistaken judgments formed of the actions of our fellow-

men.

Again, science finds man to be a self-conscious being ; that is,

he is not only conscious, but he knows it; he is conscious of

possessing certain faculties, and can compare them and ascertain

their relative importance with one another, or with those of others,

and discover whether they are greater or less than these ; he

reasons, and he reflects on his reasoning : he acts, or he refrains

from acting, and is quite conscious that he is doing so. Yet science

cannot prove the existence of this self-consciousness by any of its

methods ; its existence is its own demonstration, which each indi-

vidual has the most convincing proof of in his Own consciousness
;

but of its existence in others he can obtain a knowledge only by

his communication with them. Human consciousness is divided

into the universal and the individual, or that which has been

discovered to belong to the race, and that which has been found

to be restricted to individuals of it. A very slight glance around is

sufficient to demonstrate that the race is not equally endowed ; that

although the race has all the faculties that belong to it, these are

possessed in very diiferent degrees by different individuals of it.

In some a faculty may seem scarcely to exist at all, whilst in others

it may be developed to such a degree that they may find them-

selves separated from their fellows by it, few if any being able to

sympathize with them in it.

Self-consciousness is closely related to experience. Experience

extends knowledge. The individual is conscious of the impression

produced, and retains the knowledge obtained for his own advant-

age. Now, as each individual has an experience differing in some

respects from all his fellows, arising from the circumstances of his

life, such as the time and place in which he was born, the character

of his parents, and his immediate associates, his position in the

community and the advantages or disadvantages arising therefrom,

his wider or narrower horizon of observation will to some extent

mould his individuality and give to each a different view of life from

the others, which, if communicated to them, might add much to

the sum total of the profitable knowledge of the race.

Consciousness is that which gives unity to the individual life,

through all the changes of time, scene and circumstances to which

it may be subjected. Science can demonstrate that there is not a



THE HAMILTON ASSOCIATION. 4

1

single molecule composing the body at five years of age, left at the

age of fifty yet the individual can, from his own consciousness,

confidently assert that he is the same person. Just how much of

all this is applicable to the lower animals is mere matter of con-

jecture, as information on the subject is not obtainable from them

by articulate speech.

Again, science finds man to be a religious being. Professor

Tyndall says, " The religious principle in man is as much a verity

as any part of human consciousness, and against it the waves of

science break in vain." Could anything be more truly or beauti-

fully expressed ? Nothing else will account for its universality and

permanence. It is coeval with the human race, and co-extensive.

Observe man in any time, place or condition, and we find that this

inherent principle persists in manifesting itself in one way or an-

other. Another says, " Systems and forms of religious expression are

perishable, but the religious principle itself is eternal." But many

confound the two, looking only at the external expression, forgetting

the principle from which it springs. Hence the oft-repeated state-

ment that religion is merely a matter of education ; which may be

quite true of the form, but wholly erroneous as to the principle. That

this principle can be strengthened and expanded by cultivation, or

weakened and dwarfed from want of exercise, is a fact in perfect

accord with every other principle in man's nature ; but the one did

not originate it, nor can the other utterly extinguish it.

Others again contend that religion in the world is the result of a

conspiracy on the part of the priestly or ecclesiastical class, to keep

men in bondage for their own personal advantage. That is like a

reversing of the order of nature ; the ecclesiastical class is rather the

natural result of the religious principle in man. That some men have

adopted the ecclesiastical profession as a means of obtaining power,

preferment and wealth, is a matter of history, but they were quite

innocent of originating the principle ; they merely took advantage of

its existence, and used it to advance their own selfish ends. Let us

examine this matter a little more closely. Man, in an untutored

state, is almost wholly controlled by his feelings. Now it is one of

the most permanent impressions in the consciousness of the race,

that man has not entire control of his own destiny, but that there

is a power above and beyond himself that is capable of affecting his

destiny for good or for evil; and he has a strong suspicion that he is
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not in complete harmony with that power, of whose existence he is

terribly conscious, but of which he knows nothing. This naturally

keeps him in a state of uneasiness lest his person or possessions

suffer, for it seems an instinct in the human mind, which education

does not always eradicate, to erroneously regard all the unusual

phenomena of nature as evidences of the pleasure or displeasure

of that power, as these happen to be favorable or adverse to him.

Now a man in perplexity how to act, in a matter which he is quite

ignorant about, naturally seeks advice of his fellows. One, profess-

ing to be wiser than the others, recommends a course to follow ; his

advice is taken^ and as in all cases where a person has performed

what he regards as a duty, an amount of self-satisfaction naturally

follows. He gets for the time a degree of relief, and concludes that

the advice was good. The adviser consequently rises in his estima-

tion as a man of wisdom, to be consulted in all times of trouble, and

to be recommended to others in like cases. This gives him position

and authority in the tribe. His services are found useful, then neces-

sary, and so become permanent ; and here we have the natural origin

of the priestly class.

Now it is not in the power of the human mind to conceive of

that of which it has no knowledge, and whenever it makes the

attempt, it begins at once to form its conception of it by that which

it does know ; and when man tries to define that power of which he

is so much in dread, he takes himself for the model as the highest

being he knows of, and exaggerates upon that ; and in this we get

the natural origin of all the gods of all the world. For as each

individual is, to some extent, diverse in character from every other,

each will form his own estimate of what would be pleasing to that

being of his imagination, by what would be most satisfactory to

himself if he were in his place. In this we have the origin and

explanation for what appears to be a standing source of bewilder-

ment to many, the endless diversity we find in the world of the

external manifestations of the internal religious principle. And
when this comes to be controlled by the intelligent guidance of a

a priestly class, we have the foundation laid for all the religious-

systems that man has ever invented to give expression to that

principle within him, from the most primitive or debased to the

most gorgeous and refined that the cultivated imagination and the

wealth of the class can produce. Now we are in a position to see
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the cause of the tremendous influence that the priestly class has

ever exercised over humanity. The fulcrum is in man's nature
;

and, given confiding ignorance on the one hand, and designing

unscrupulousness on the other, we have the explanation for much
that is deplorable in human history. Now we are in a position to

estimate the influence of education. . Children born into any set of

customs and observances follow them as a matter of course, con-

fiding in the wisdom of their fathers for their being right. Their

religious observances come to them in the same way ; so as a rule,

they are accepted without question, and the longer they have been

established the stronger do they become, and the less likelihood

there is of their being changed. Of what vast importance then it is

to man that his education should be correct ; for no amount of

religious observance will lead him to the pertormance of truth,

justice and mercy. He will at times violate these in following out

what he considers to be duty, or will even commit what he knows

to be a crime and think by a scrupulous observance of religious

rites to make amends for it, and often feel quite satisfied that he

has done so ; all the result of a false education and his native

ignorance of moral rectitude ; morals being in a man almost wholly

a matter of education and quite separable from religion.

Science has found no evidence of such a principle in the lower

animals. This is a distinguishing characteristic of man, which

places him clearly and unmistakably beyond them.

The question instantly arises, what is its import and significance?

The principle is imbedded in his nature, and he can no more escape

from it than he can from his shadow ; and no theory of man that

does not take it into account, and provide scope for its exercise,

can ever be wholly satisfactory to him. We have seen that there is

an ever present consciousness in the race of an unseen power in the

universe that holds him in its grasp, and of which he is more or less

in constant dread, and which; through all his history, has urged him

^on to the performance of deeds, the object of which was to

propitiate it if possible ; that it is in fact natural for man to believe in

the existence of the supernatural. Now in the very pronouncing of

that term we have parted company with natural science. For this

is a region into which science can neither lead nor follow, for it is

not subject to any of its methods of investigation. And yet my
subject is far from being completed, and the huiwan mind refuses
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to rest in uncertainty on a matter involving such important

consequences.

Science acknowledges the religious principle in man, and it

ever has and ever will demand a satisfactory explanation; and if

science fails us here and refuses its assistance, by the very con-

stitution of our being we are compelled to look elsewhere for

what will not.

When Darwin was pointing out to the Duke of Argyll some

striking adaptations of parts to their uses, the Duke remarked that

" it seemed impossible to look at them without seeing that they are

the expression of mind." Darwin said :
" That often comes over me

with overwhelming force, but it passes away again." In that dis-

closure made by this eminent naturalist, we get a view of the natural

operation of the human mind, in demanding an efficient cause to

account for visible phenomena, which is one of the fundamental

principles of modern science : that everything in nature has a cause,

which, if known, would account for its existence. In this, then, I

get a clue how to proceed with my subject. Leaving the scientific

method, which will not here apply, I follow the scientific principle,

which is of universal application, and so continue it.

You remember the expression used by Prof. Tyndall m his

famous Belfast speech :
" I have traced life to the utmost limits of

the knowable, and looked beyond, and there w^s nothing." If he

had said that he saw nothing, he would have been as scientifically

correct "as he was when he said, " of the origin of life, we know

nothing." And yet science has taken many steps in advance of the

position occupied by Prof. Tyndall when he used that expression,

but is just as far from discovering the origin of life as ever. Now, this

very subject has been under consideration for thousands of years,

and many of the most powerful intellects of the race have been en-

gaged in the effort to try to discover the cause of the visible phen-

omena of the universe, without a shadow of success, for, in Carlyhan

phraseology, "the farthing rushlight of the most brilliant human intel-

lect will not illuminate to the depth of one-half inch that profound

darkness which lies beyond."

Are we then left to the endless perplexity and vague uncertainty

arising from the utter inability of the human mind to penetrate the

invisible, and settle a doubt which it can neither solve nor let alone ?

There is an ancient document that professes to solve the mystery in
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the brief but majestic statement, " And He said, let it be, and it was."

Now here we are at the starting point in an endless controversy.

Reject this statement, and we are agnostics on the whole subject,

not from any superior wisdom or intellectual abihty, not even of

choice, but from very necessity ; accept it, and we get an efficient

and satisfactory cause to account for the most profound and perplex-

ing mysteries that meet us in our investigations of nature. Now, it

does not require a cultivated intellect to accept the word of another.

It is a well-known fact, that the ignorant and uncultivated are far

more likely to accept a bare statement than those that are well in-

formed. No matter what unfair use may be made of it in argument,

it is an undeniable principle of human nature ; all that can be reason-

ably demanded is an assurance that the speaker is honest, and that

he knows that whereof he speaks ; and on a matter beyond his reach,

the most cultivated can demand no more. If we accept this partic-

ular statement as coming from the source it claims, we cannot doubt

the one or question the other ; if we accept it hypothetically, then

the probability of its truth has to be learned from its merits.

Now it has been laid down as an axiom in scientific discussion,

that a hypothesis, to be worthy of consideration, must be in harmony

with all known facts, and be^ble to explain difficulties more satis-

factorily than any other; let us then try that statement by this test

and see how it works. At once we find that it conveys to us a

piece of information, that the labors of thousands of generations

have made plain to us can be obtained with certainty in no other

way.

In the biography of the great naturalist, whose name is used to

designate a particular system of scientific philosophy, and to whose

life's labors the world is so much indebted for the vast increase to

its knowledge of natural subjects, as well as for the immense im-

pulse which he gave to a more correct method of studying them,

we are told that he became so impressed with the idea of man's

base origin, that he would not allow himself to indulge those lofty

sentiments that inspire the mind when it is brought into contact with

nature in some of its grander manifestations, and to which his nature

was peculiarly susceptible, as it seemed to him like a mockery for a

being of such an origin to indulge in aspirations not in keeping with

it, and, he thought, not likely to be realized ; until by their continued

suppression, he tells us that he became as a dried leaf to everything



46 JOURNAL AND PROCEEDINGS.

except science, and that it was depriving him of the power to fake

pleasure in many of those engagements which had formerly added

greatly to the joy of his life. We can all realize to some extent the

tremendous loss that he sustained, in thus carrying to their natural

conclusions his honest convictions. When he and the Duke of

Argyll were contemplating the adaptation of parts to their uses, the

natural object presented the same appearance to both, and the one

was as capable of appreciating the perfection of its construction as

the other ; but the one accepted the above-mentioned statement as

to its origin, with all that it implies, the other rejected it. This is

the point of divergence between the two which leads to such op-

posite conclusions ; for originating implies an intelligent purpose, a

purpose successfully carried out ; it implies wisdom and power,

which again implies an interest taken by the originator in its accom-

plishment, that purpose being the disclosure, in some measure, of the

mind and character of the originator to the intelligences of what-

ever grade with which the universe has been supplied, and this dis-

closure everything in the universe is in some way, and to some

extent, actively or passively engaged in making ; for everything that

emanates from any mind necessarily bears the impress of that mind,

and thereby in some measure discloses its character.

Now if Darwin had accepted that statement as to the origin of

life, he would have been at once relieved from the depressing effects

arising from the contemplation of man's animal connections ; for his

transient impressions would have been thereby made permanent,

that intelligent mind presided over the universe, of which he was so

profoundly impressed with being such an insignificant portion, as

it would have convinced him that his origin was not from below,

but from on high, and he could, without misgivings as to the possi-

bility of his aspirations being realized, have thrown his .mind open

to every wave of joy that came in his way. Whether it was the rap-

turous delight in the first outburst of spring, when all nature seems

to be celebrating its May-day of gladness, or under the vaulted

dome of a midsummer "forest, when the mind is awed as well as

elevated by its grandeur, and all life seems engaged in chanting

anthems of praise for the bliss of its existence, hCj too, could have

joined in the chorus- with gratitude for eyes to see, and mind to

comprehend in some measure the amazing beauty and wisdom,

majesty and might, displayed in originating and guiding to bene-
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ficent ends such a stupendous and complicated system of things as

is here to be seen, and when all language failed to voice the depth

of his emotions, he could have bowed his head in speechless adora-

tion. Thus we see how the acceptance of that statement as to the

origin of life tends to dispel the doubts and perplexities surround-

ing man's complex and contradictory constitution, giving full scope

for the exercise of every faculty of his mind, whilst it is in perfect

harmony with every principle of his nature, and has a direct ten-

dency to elevate and improve him, thereby indicating its superiority.

Let us take an historical example of how the scientific principle

leads us onward and upward where the scientific method fails to

apply. Over eighteen hundred years ago a man appeared on the

earth, who claimed to have, by virtue of inheritance, supernatural

powers. On one ot his daily rounds, he met a man that was born

blind. He spat on the ground, took the moistened dust, and put it

on the blind eyes, and told their owner to wash in a particular place
;

the man obeyed and received his sight. Being fully conscious in

himself that the means employed were wholly inadequate to produce

such a result, he naturally, instinctively and unhesitatingly came to

the conclusion that the man who did it must have the powers vi^hich

he claimed, and there was but one source from whence such powers

could be obtained. This deed being reported to the ecclesiastical

rulers of the city, they set to work to investigate its truth. Having

obtained all the evidence procurable on the case, they turned from

the deed to the claims of the man, which they found to be antagon-

istic to their own, and announced that on these they could come to

no conclusion ; which gave occasion for the utterance of one of the

most withering sarcasms ever voiced in any language. The deed

they dare not deny, and it must have an efficient cause, so there was

but one reasonable conclusion to come to about the claims of the

doer, but that condemned themselves, and this men are slow to do.

Now this man claimed to have supernatural knowledge, as well as

supernatural power. He claimed t^t he was possessed of, and was

competent to give, information on those very subjects which had

harassed man during his whole history ; that he knew what was

beyond the visible, as he had in some sense come from there. He
announced, once for all time, that there is a universe of invisible

mind, as truly as there is one of visible matter ; that mind can and

does exist apart from matter ; that there is one supreme intelligent
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mind, that originated and sustains all things for a purpose ; that that

purpose includes the greatest possible good for all his intelligent

creatures; that that greatest good consists in their knowing as

much about him as it is possible for their capacities to receive, and

to be as much like him in character as it is possible for them to be,

as the cause of all man's perplexity has ever been his ignorance of

the one and the absence of the other ; and that he had come for the

express purpose of enlightening him on the one, and putting him in

the way of obtaining the other, which would relieve him of that

conscious dread of an invisible power, that had ever followed him as

closely as his shadow ; that it was not necessary for him to torture

himself or make great personal sacrifices in order to obtain it, not^

even the performance of a ceremonial, simple or elaborate, for all

that he required men to do was to believe what he told them>

when they would be put in possession of a conscious knowledge that

it was all true, a procedure directly at variance with the scientific

method.

Now we have seen that it is natural for man to believe in the

existence of the supernatural ; indeed, it seems to require a laborious

intellectual effort for a man to succeed in rea;soning himself out of

the belief in it ; and when any individual has honestly arrived at the

conclusion that there is no conscious existence beyond the visible, it

is with a wail of regret that such splendid possibilities are to be

so ruthlesslj' extinguished. Now, as it does not require superior

intellectual powers to accept the statement of another, and there are

some who profess to have put this man's promise to the test, and

assert that they realize in their own consciousness that it is more

than fulfilled, therefore, when we find a man who stands pre-eminent

in the scientific world, who is gifted with as clear an intellect as ever

appeared in this or any other age, and a mind stored with facts on

all subjects relating to nature to an extent seldom equalled and

never excelled, and endowed with the power to express his thoughts

in the most exact and clearest of language, and that in copious flow,

saying, " I believe myself to be possessed of all the senses which be-

long to the race ; and when I find spiritualists making very positive

assertions of knowing about matters of which I know nothing, and

which I suspect they know just as little, I cannot help suspecting

that they are but visionary enthusiasts," we are not required to con-

sider it conclusive against such claims, as if it were a subject of
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natural science. The first thing we have to enquire is—has he

compHed with the one only condition upon which this kind of

knowledge can be obtained ? For we are distinctly informed that

this kind of knowledge does not belong to the race ; and his

consciousness of its absence in himself, so clearly expressed, is a

negative confirmation of its truth. Now this is a kind of knowledge

that cannot be tested by any scientific methods, nor can anyone dis-

close it to another except by a verbal statement ; so that when any-

one comes to us asserting that he has it in possession, we have only

his word for it. We are distinctly informed that the only evidence

anyone can give to justify his right to the claim in the eyes of

others, is a superior life ; and by a natural and instantaneous action

the human mind ever brings it tc that test. Now here we are met

by the objection, that in accepting this supernatural scheme of

improvement and elevation for man, we are assigning to him a

position and importance in the universe to which he has neither

•right nor claim; which is perfectly true, but the objection arises from

an entire misconception of the principal design of the universe,

which is not the exclusive advantage of it. or any portion of it, but

as we have seen, to disclose, as much as possible, the mind and

character of its designer to intelligent beings capable of appreciating

it. That man has no claim to such consideration we do not require

to be told, but that he is profoundly conscious of a terrible need of

some such way of relief, the rivers of blood that have flowed from a

myriad altars, and the smoke arising therefrom, which is traceable

down through the whole course of his history, abundantly attest.

But that such a scheme was originated for his exclusive benefit

would be folly to suppose, even were we not positively informed to

the contrary.

Now every individual of the human race is of the very first

importance to himself; what he may be to the community is quite

a different thing. We know that many persons obtain their import-

ance in the world wholly from the position they occupy, and on

account of it. Similar is man's position in the universe

;

nothing in himself but of the very first importance on account

of the disclosures that are being made through him, of the mind

and character of his originator. Now we know that nothing in

the material universe stands apart and alone ; that each and

every part is in some way and to some extent dependent upon every
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Other; that the well-being of every living thing on this globe is

affected by influences emanating from others, whilst all are adjusted

to the life and fitted for the conditions of the earth ; that the

earth and all the planets are moving in obedience to influences

beyond themselves ; that our solar system is moving in sweetest

harmony with other systems, to influences of which we know

nothing, and these again to others still in ever extending circles,

whilst the whole material universe, having a common centre, is

moving to influences emanating therefrom in inconceivably majestic

grandeur. As it is thus in the universe of matter, so must it be in

that of mind, and as we are informed that there are minds not

associated with matter, whose interests have been considered in

the design of the universe just as certainly as man's, and who
are engaged in increasing their knowledge of their originator by

observing the events that are transpiring in the realms of matter, as

well as those of mind ; and as we know by man's mind that there are

thoughts that language cannot express, and expressions that cannot

be understood from a want of a knowledge of the subject, and that

there are subjects that can be far better comprehended by a visible

illustration than by any amount of verbal communication, and as

one illustration may not convey the full meaning of some subjects,

so some minds may fail to get the full meaning that the illustrations

are designed to convey, and different minds will draw different

meanings from the same illustration, whilst none obtain the full

meaning disclosed by any, but each increases his knowledge of

it by an interchange of thought with his fellows, thereby getting a

more full, clear and correct view of it than any could get alone; and

as the whole visible universe is just so many object lessons projected

in time and space, for the very purpose that therein may be read,

according to the capacity and diligence of the reader, the mind and

character of the designer, we see not only the necessity for a vast

variety of illustrations to make the disclosure, but also for a great

diversity of mind to investigate them, and discover their meaning
;

and as mind is ever expanding by exercise and capable of under-

standing a subject better the more it knows about it, and as the

subject is infinite, and those engaged in investigating it are finite,

we see the necessity for unlimited time to continue the investigation.

Now, as everything in the universe has for its ultimate end the

disclosure, as far as possible, to the intelligences thereof, of the mind
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and character of their originator ; and as the highest good of these

consists in knowing as much about him as is possible for them to

know, and thereby being made as hke him in character as it is

possible for them to be ; for this one grand ultimate end was that

amazing scheme for man's elevation, with all its tremendous conse-

quences, originated and put in operation) which so far transcends

man's most exalted powers to fully comprehend, and which is in so

many respects contrary to the instincts of his nature, thereby call-

ing forth the violent opposition of many
;
yet nothing else that has

ever been proposed can fully meet the desperate needs, satisfy

the aspirations and reconcile the contradictions of his nature at all

comparably with it, thus indelibly stamping it with the imprint of its

author. And although man must ever be the most directly and

personally interested in the development of that scheme, so far-

reaching and extended are the influences flowing from it, that the

very loftiest intelligences of the universe are obtaining, by means of

it, higher and yet higher conceptions of the author of their being,

as the unlimited resources in the magnitude of the plan, and the

wealth of beneficence in its execution are being gradually disclosed

to their view, until man, the creature of the dust, and the close rela-

tion of the beasts that perish, is to them through his connection

with it, an object of special interest, and this globe, so insignificant

in itself amid the splendors of the celestial spheres, a centre of at-

traction on account of the events that are transpiring on it, by means

of which they are obtaining such an insight into the character of its

author as they have obtained in no other way. And as time rolls

on they are ever and anon overwhelmed with new and astounding

disclosures of that character, as the marvelous purposes involved in

it are gradually unfolded before their wondering gaze, until all celes-

tial language fails to give utterance to the depth of their emotions,

and they are represented to us as endeavoring to find expression for

them by veiled faces and prostrate forms before him, who is now to

them a visible and measurably comprehensible manifestation in

human form of the great invisible and incomprehensible originator

of all things.

Such then is my condensation of the subject Man Scientifically

Considered in so far as the language at my command has enabled

me to express it.
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THE CHEMICAL REACTIONS OF BLEACHING
PROCESSES.

Read before the Hamilton Association, February nth, iSg2,

Illustrated by Experiments.

BY J. B. TURNER, B. A,

Bleaching is the process of depriving any substance of its

coloring matter and thus rendering it white and clean.

In dealing with this subject I do not propose to take up the

time of the meeting in discussing the history of the processes of

bleaching, neither do I propose to occupy your time by entering into

a discussion of these processes and their importance from a com-

mercial or manufacturing standpoint, though either aspect ot the

subject might furnish a theme for a paper as interesting or perhaps

more so than the one I am about to present. I might say, however,

in passing, that bleaching is a matter of first importance to the

manufacturer of textile fabrics, for unless the materials of which

these fabrics are to be made are thoroughly cleaned and w.ell

bleached the process of dyeing the goods will be seriously interfered

with.

A few words, too, on the knowledge of the processes possessed

prior to the discovery ©f the more modern methods will not, I

trust, be out of place.

There is a strong presumption that the process of bleaching was

practised by the ancient Egyptians and Phoenicians ; in that they

were able to manufacture and did manufacture some very beautifully

colored goods. These colors, it is almost certain, could not be

obtained without first thoroughly bleaching the material of which

the fabrics were composed. We have no knowledge however, as lo

how this bleaching was effected and consequently we are unable to

state whether they used chemical reagents or exposed the material

to the action of the sun and atmosphere.

The earliest methods of bleaching of which we have positive

knowledge consisted in exposing the colored material to the action



THE HAMILTON ASSOCIATION. 53

of sunlight and the atmosphere. For a long time Holland was the

centre of the bleaching industry, and this was the case to so great

an extent that goods were sent from all parts of Europe to that

country to be bleached.

The process there employed consisted in thoroughly cleaning

the goods and then exposing them to the action of the atmosphere

for a longer or shorter period as circumstances required. The time

consumed in this process extended over from four to six and even

eight months. The inconvenience of this delay was so great as to

lead to the establishment of bleaching plots, as they were called, in

Scotland and Ireland. The methods adopted by the managers of

these plots were similar to those practised in Holland, but the time

necessary for transportation from one country to the other was saved.

These processes continued as the only ones in use until the discovery

of the bleaching properties of chlorine, about the close of the last

century. As a result of this discovery the time occupied in bleach-

ing was very materially reduced, so that now the process of bleaching

scarcely requires as many hours as it formerly did months.

The discovery of the bleaching properties of chlorine marks a

decided advance in the art of bleaching ; but although this is quite

true, yet it was soon found that chlorine, while quite suitable for

certain classes of materials, was wholly unsuitable for others on

which it seemed to act in such a way as to destroy their texture and

seriously impair their usefulness. In the bleaching of such materials

as are injured by the action of chlorine, sulphur dioxide is now

employed.

It is with these two bleaching agents, chlorine and sulphur

dioxide, and the chemical reactions brought about by them, which

result in bleaching that I propose to deal in this paper.

The source from which chlorine is obtained for bleaching

purposes is bleaching powder, but as this is an artificial product it

may be as well to give the original source of chlorine.

Chlorine, on account of its chemical activity, is never found

free in nature, but in combination with some of the metals in the

form of chlorides, of which the most plentiful is common salt, a

compound of the metal sodium and this gas. The gas is obtained

from the salt by mixing it with finely powdered manganese dioxide,

and then adding sulphuric acid to the mixture. In the preparation

of bleaching powder the gas thus obtained is brought in contact
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with slaked lime until no more of the chlorine is absorbed by it.

The bleaching powder is then stored away for future use.

When sulphur dioxide is used as the bleaching agent, the

necessary supply is obtained by burning sulphur, although in the

chemical laboratory it is more frequently obtained by action of sul-

phuric acid on metallic copper.

The bleaching powder prepared in the manner above described

is the source from which chlorine for bleaching purposes is obtained.

The reactions by which the chlorine is liberated from the powder

may be referred to at this, point. There is some difference of opin-

ion as to the exact composition of bleaching powder, and until this

is positively settled it will be difficult, if not impossible, to give cor-

rectly the reactions which result in the liberation of chlorine from it.

On the one hand it is claimed that it is a mixture of two salts^

calcic chloride and calcic hypochlorite, of which the formulas are

Ca CI2 and Ca (C10)2 respectively. On the other hand it is claimed

that it is a single chemical compound of the formula Ca CI2O, which

it will be observed gives the same percentage of the elements pres-

ent as the mixture in the first case. The argument usually ad-

vanced in support of the latter view does not hold in the case of the

powder as we ordinarily know it, and as that is the form in which it

is used, it may be assumed that it is of the composition first stated.

Of the salts contained in the mixture, namely, calcic chloride and

calcic hypochlorite, the former is a comparatively stable salt, while

the latter is very unstable, decomposing in contact with the air, by

reason of the influence of the carbon dioxide contained therein,

yielding among other products hypochlorous acid and free chlorine
;

hence the peculiar smell of bleaching powder. This also explains

how it is that bleaching will take place in an aqueous solution of

the powder, although very slowly, since the decomposition goes on

very slowly.

The decomposition of the powder may be effected rapidly by

the addition of a small quantity of sulphuric acid to the solution

of the powder. For the purpose of bleaching, however, this is not

to be recommended, for although the process is more quickly com-

pleted, the action of the acid injures the material of the cloth to

such an extent as to overcome the advantages ot rapid bleaching.

The hberation of the chlorine may be readily explained by the

use of chemical equations. Simultaneously two reactions take place
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between the sulphuric acid and the constituents of bleaching pow-

der, and these reactions are represented as follows : That of sul-

phuric acid on calcic chloride by the equation Ca CI2 + Ho SOi =

Ca SO4 + 2HCI, and that on calcic hypochlorite by the equation

Ca (C10)2+ HoSO, = Ca S0,+ 2HC10. Calcic sulphate is one of

the products of each reaction, while the other product in the first

case is hydrochloric acid, and in the second case is hypochlorous

acid. This last material is very unstable, and is consequently readily

acted upon by the hydrochloric acid, producing a result which is

represented by the equation H C1 + HC10 = H0O + CI2; or we may

represent the complete reaction by one equation, which will cover

the ground of the other three, viz : Ca Clg + Ca (C10)2+ 2H2S04=
2Ca S04+2H2O + sClg. We thus see that if the material to be

bleached be immersed in an aqueous solution of the powder, or an

aqueous solution which is afterwards acidulated, it will be brought

in contact with the chlorine which is to effect the bleaching.

Without further experiment it is impossible to say what part

the chlorine takes in the process. A few simple experiments will

assist us in deciding the question. If a piece of colored calico,

which has been well dried, be placed in a jar of chlorine from which

the moisture has been removed by passing the gas over chloride of

lime contained in tubes, and allowed to remain there for any length

of time, it will be found that the color is not materially affected, but

if the cloth be removed, moistened and returned to the jar, the

color will in a short time disappear. Evidently then the water plays

an important part in the process of bleaching by means of chlorine.

In this flask there remains material from an experiment which

has been going on for several days. When the apparatus of this ex-

periment was set up, the flask was completely filled with a solution

of chlorine in water ; the glass tube inserted in the cork is drawn out

to a fine point, so that the liquid cannot fall out of its own weight

;

the whole was then exposed to sunlight for a number of days, with

one evident result at least, namely, the formation of a large bubble

of gas in the upper end of the flask. In this tube there is a solution

of chlorine similar to that which was placed in the flask and exposed

to the sunhght. Let us add a few drops of this solution to a solu-

tion of blue litmus : you observe the color is completely destroyed.

In this tube there is a solution similar to that now contained in the

flask ; add some of it to some blue litmus solution and it becomes
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red. The difference between these substances can be further em-

phasized by adding some of each to a solution of potassic iodide and

starch paste. The chlorine water will give a deep blue coloration,

while that contained in the flask will produce no change. At once

it becomes evident that some change has taken place in the solution

contained in this flask.

From the fact that the blue litmus becomes red we infer that

the solution now contains an acid. Further experiments serve to

show that the acid formed is hydrochloric acid, a compound of

hydrogen and chlorine in equal proportions. An additional fact to

be noted is that the chlorine, as such, has disappeared from the solu-

tion during exposure to the sunlight. How then is the hydrochloric

acid formed which is found in the solution. The chlorine which

enters into its composition is easily accounted for, but no mention

of the hydrogen has as yet been made. The only materials which

were put into the flask were water and chlorine in solution in it.

The only source then from which the hydrogen could be derived is

the water, of which it is one of the constituents.

By the union of the hydrogen of the water with the chlorine to

form hydrochloric acid, oxygen should be set free from the water.

From purely theoretical considerations, then, we infer that oxygen

must be set free by this reaction, and that the bubble in the upper

end of the flask must contain it ; this inference will be confirmed if

some of the gas of the bubble be withdrawn and tested. Putting

all these facts together a satisfactory explanation of bleaching by

means of chlorine is obtamed.

During the actual bleaching no oxygen is allowed to escape

free into the air, so that the oxygen liberated by the action of

chlorine on water must be consumed in the bleaching process. In

this case, as in the case of every chemical reaction where elements

are liberated from their compound, they are liberated in the form of

atoms, and as atoms are for the most part incapable of an inde-

pendent existence, they at once unite with the atoms present for

which they have the greatest affinity, so that the oxygen atoms, as

they are liberated from the water, at once seize upon the atoms of

the coloring matter of the goods being bleached, as being the atoms

for which they have the greatest affinity. If this explanation be the

correct one, then, as a matter of fact, it is not the chlorine which

does the bleaching, although that is the usual way of expressing it.
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The function of chlorine is rather to bring the oxygen into the

proper condition in which to effect the bleaching. If then the

oxygen is the substance which dees the bleaching, how then is it

that exposure to the atmosphere does not bleach more rapidly than

it does ? I shall refer to this point again in connection with bleach-

ing by exposure to the atmosphere.

Having discussed somewhat fully the process of bleaching by

chlorine, I shall deal more briefly with bleaching by the agency of

sulphur dioxide.

The dioxide, as I have already pointed out, is usually obtained

by the burning of -sulphur when it is required for the purpose of

bleaching, and, as in the case of chlorine, the material which is to

be bleached requires to be moistened with water, for if it is not so

moistened the material may be left in the dry gas an indefinite

period without any perceptible effect on its color, but when it is

moistened the color begins to disappear in a very short time.

The function of the water in this instance is not so easily

discovered as in the case of chlorine. A hint as to the kind of

chemical action which results in the destruction of the color by the

sulphur dioxide, may be obtained if we dip a bright colored rose or

other flower in a vessel of the gas for a short time until its color

begins to disappear, then if the flower be removed from the sulphur

dioxide and exposed to the atmosphere its color will return again.

The only element present in the atmosphere so chemically active as

to produce such a result is oxygen, and therefore the return of the

color to the flower is the result of oxidation. There is then a strong

probability that the loss of color in the sulphur dioxide is the result

of a deoxidation or reduction. The question then arises^ what is

the material produced by the interaction of sulphur dioxide and

water upon each other, and does the substance so formed act as a

reducing agent ? It is easily shown that the product of the action

of sulphur dioxide on water is sulphurous acid. By the addition of

some permanganate of potash solution to a solution of the above

acid, it is readily oxidized into sulphuric acid. The same fact may

be stated as a reduction of the permanganate of potash of the

solution. It follows then that while neither water nor sulphur

dioxide are reducing agents yet the substance formed by their union

has a strong affinity for oxygen. This fact serves, in my opinion, to

explain the bleaching action of sulphur dioxide. Before proceeding
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with what seems to me the best explanation of this process, I shall

state another view held Dy some good authorities, and which has

the endorsation of such eminent chemists as Professors Roscoe and

Schorlemmer, who, in their excellent treatise on chemistry give, on

page 310, vol. I, this statement of the explanation referred to "The
decolorizing action of sulphur dioxide depends upon its oxidation

in presence of water with formation of sulphuric acid, the hydrogen

which is liberated uniting with the coloring matter to form a color-

less body thus :—S0.2 + 2H20 = H2SO4+ Ha."

As I have already stated this view is that held by some
chemists well qualified to speak on the subject, and 1 only quote

from the above mentioned authors, as their treatise contains a

concise statement of the explanation referred to.

I may be permitted to poinf out that in the absence of

experimental evidence, it is difficult to believe that two substances

as stable as water and sulphur dioxide are, can effect the liberation

of hydrogen when they act upon each other ; and further if the

reaction takes place, which is represented by the above equation,

what becomes of the hydrogen which is liberated if there is no

coloring matter present? An experiment similar to that of the

chlorine water in the sunlight ought to give us free hydrogen, but so

far as I am aware such a result has never been obtained. This, I

believe, is a serious, if not fatal, objection to the explanation

given above.

I have, to some extent, already indicated what seems to me the

correct explanation of the bleaching action of sulphur dioxide. It

has been stated that water unites with sulphur dioxide to form

sulphurous acid, and this acid was shown to act as a reducing agent,

in that it readily deprives such a substance as permanganate of

potash of its oxygen and becomes sulphuric acid. It is also well

known that it is difficult to preserve sulphurous acid when exposed

to the action of the atmosphere, as it is eventually oxidized into

sulphuric acid when it is so exposed. This serves to still further

demonstrate the fact that sulphurous acid is oxidizable into

sulphuric acid and thus will act as a reducing ageut.

It is conceded by all authorities that bleaching by means of

sulphur dioxide is a reducing process, and as the explanation I have

ventured seems to be fully in accord with the results of the reactions

between the materials present, and at the same time gives due
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prominence to reduction by means of sulphurous acid, I am
forced to the conclusion that the last explanation is the correct one,

namely, that the water which is necessary to the bleaching process

unites with the sulphur dioxide to form sulphurous acid, and this

acting as a reducing agent deprives the coloring matter of its oxygen

and thus destroys its color.

It may be well in closing the subject of bleaching by these two

agencies to contrast their action in this respect. In the first place

it was pointed out that in the case of chlorine the bleaching was the

result of the oxidation of the coloring matter, while in the second

case the same result is effected by reduction. It will thus be seen

that the one process is exactly the reverse of the other, although the

same end is attained in both cases.

In dealing with the subject I have made no reference to the

cases in which the chlorine and sulphur dioxide unite with -the col-

oring matter and thus destroy it, although such is frequently the

case.

Having shown how these two agents operate in the process of

bleaching, I shall refer very briefly to the action of the atmosphere

as a bleaching agent. Although the bleaching effect of the

atmosphere was known and taken advantage of long before either

chlorine or sulphur dioxide was discovered, yet there is much less

known as to how it brings about these results than in the case of

either of the other two. We have shown that in the bleaching by

chlorine the action of oxygen brought about the final result. If in

that case the oxygen actually does the bleaching^ why might not the

atmospheric oxygen do the same thing ? It must be remembered

that in chlorine bleaching the oxygen which effects the change is

that which is Hberated from the water by the chlorine. Now if we
remember that every element is liberated from its compounds in the

form of atoms, we shall perhaps see why oxygen, just as it is

liberated from water, acts differently from atmospheric oxygen.

The atoms of an element, if kept free to do so, will at once unite

with each other to produce molecules of the element in which form

the elements for the most part exist. These molecules must

necessarily be decomposed again before the element, can take part

in a chemical reaction such as is necessary to effect bleaching. We
thus see why it is that while nascent oxygen is capable of bleaching,

it may be quite impossible for oxygen, in its ordinary form, to do so.
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Since the atmospheric oxygen is in the form of molecules, it will be

impossible for it to bleach any substance which is not capable of

breaking up the molecule into its atoms; this, it appears, the

coloring matter is not capable of doing, hence no bleaching of it

is effected by atmospheric oxygen. We are thus forced to the con-

clusion that whatever the constituent of the air is, which causes

materials to be bleached, it is not the oxygen contained in it.

Nitrogen, water vapor and carbon dioxide, the other chief con-

stituents of the atmosphere, from their very nature cannot be looked

upon as bleaching agents.

Nitrogen is too chemically inactive, while water vapor and carbon

dioxide are exceedingly stable, and thus will not readily lend them-

selves to the reactions necessary to effect the required changes.

There are a number of other materials, traces of which are

present in the air, but of all these the only one which is likely to

bring about the changes necessary to effect bleaching is ozone.

Ozone is composed of oxygen atoms only, but since it presents

properties different from those of oxygen, we must look for an ex-

planation of this difference iu the arrangement of the atoms.

For reasons, which it is unnecessary to give here, we consider

the oxygen molecule as made up of two atoms, while the ozone

molecule is made up of three. Further, while the oxygen molecule

is difficult to decompose, the ozone molecule is quite unstable, so

that its atoms readily separate and reunite themselves in molecules

of two atoms each or as ordinary oxygen. While passing from one

form to the other the oxygen is momentarily in the form of atoms,

as it is when it is liberated by chlorine from water, at which time it

effected the bleaching usually attributed to chlorine.

It is one of the principles upon which the science of chemistry

is based, that whatever a material will effect at one time it will

always effect under like conditions. Since, as we have shown,

nascent oxygen will bleach when liberated from water by chlorine

it will also do so when liberated from ozone, by whatever agency.

The ozone of the air then may be considered as a bleaching agent.

The only difficulty in the way of considering it as the substance

which bleaches materials exposed to the air is the fact that it is

present in such minute quantities that it is almost incredible that it

can do all the work usually ascribed to it.

The sun's rays are also capable of bringing about chemical
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changes, as is shown by the photographic art, but as to the extent to

which these enter into atmospheric bleaching I cannot at present say.

I might perhaps speculate as to the part taken by the rays of light in

the bleaching processes, but speculation in an experimental science,

such as chemistry is, had better not be attempted. I therefore close

with the suggestion that atmospheric bleaching is probably due in a

measure to the action both of ozone and of the sun's rays.
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MESSENGERS FROM THE SKIES.

Read before the Hamilton Association, February 2jth, i8g2.

BY H. B. SMALL.

There is an old Norse legend, still retained in parts of Europe,

that when a child is born, the Goddess' of Destiny spins a thread

and hangs a star thereon, which continues to shine whilst life lasts,

but at the approach ot death the thread of destiny breaks, and the

stars fall headlong to the earth, and is extinguished. To this legend

may be traced the not uncommon remark amongst the country folk

of the Mother country at the present day when they see a fallen star,

that " A life is going out.''

All sorts of superstitions have been attached to meteors in by-

gone days, and they have been regarded as omens of some great

event or some dire calamity. We find in the Scriptures, associated

with the calamities that were to befall Jerusalem, the expression,

" The stars shall fall from heaven," and in Revelations, amidst all

the fearful events described, are "The stars of heaven fell upon

the earth," and " There fell a great star from heaven, burning, as

it were a lamp."

In an old Latin chronicle^ by Baldric, occurs the following

passage, quoted in the Journal of the French Academy of Science,

as adding testimony to the superstition regarding them. Baldric

says, "Already, before the Council of Claremount, the stars had an-

nounced the progress of Christianity, for innumerable eyes in France

saw them fall from Heaven, as thick as hail, on the 25th of April,

1095.''

Ignorance is always the parent of superstition, and we have all

probably read of the extreme terror the great November meteor

shower of 1833 created amongst the Negroes of the South, who were

convinced that it heralded the end of the world.

Virgil alluded to meteors as indicating storm, the passage trans-

lated by Dryden being as lollows :

—
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" Oft shall thou see, 'ere brooding storms arise,

Star after star glide headlong down the skies ;

And where they shot, long trails of lingering light

Sweep far behind, and gild the shades of night."

To this day we often hear it said, that the wind will blow to.

morrow from a certain quarter, as the stars fall in that direction.

In some old volumes of the "Gentleman's Magazine," especi-

ally those of 1793 and 1776, are some curious notions respecting

shooting stars, and quite a controversy on a gelatinous or jelly-like

substance they were supposed to deposit on the grass or trees, where

they fell, called by the writers " star shot " or " star jelly," and ex-

plained by Withering as "tramella nostoc,"

One other anecdote of ignorance in this direction. The great

November meteoric shower of 1833 was witnessed by a female ser-

vant, a new arrival from Erin, in South Carolina. Rising early to

fodder cattle, she saw thousands of these meteors, till daylight

stopped the display, but thought nothing remarkable of it, stating

when talked to afterwards about it, that she paid no heed to it, as

she thought that was perhaps the way the stars were put out every

morning in this country."

The phenomenon of shooting or falling stars, or meteors, as they

are more generally styled, is now acknowledged to have existed since

the formation of the solar system, long anterior to the existence

of man. On any clear evening, it is estimated a watchful ob-

server may see on an average two shooting stars every five

minutes, and at certain periods of the year in such abundance

as to have obtained the name of "meteoric showers." These

apparently emanate from a certain constellation, or from a point

of space known as a " radiant " represented by some certain con-

stellation, whilst single meteors appear to come from no particular

point, but move in all directions, and from every part of the sky.

These are styled " sporadic." In their normal condition these wander-

ing bodies, before they reach our vision, are known as "meteoroids,"

and in their ovm proper orbit are never visible from the earth. They

are then regular circumsolar bodies, obeying the laws of motion

and gravitation as rigidly as the planets. Striking^ or rather enter-

ing, our atmosphere at a speed of 48 miles per second, they at once

become self-luminous from the heat engendered by friction with the

tmospheric medium, and the arrested motion producing a sudden
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compression of the air. To illustrate this, I may mention that there

is a little instrument called an air match, consisting of a piston and

cylinder, somewhat like a syringe, in which a light can be struck by

suddenly forcing down the piston upon the air below in the cylin-

der. As the air cannot escape it is suddenly compressed, and gives

out a spark sufficient to ignite a piece of tinder at the bottom of the

cylinder. Some idea from this may be formed of the heat evolved

by the motion of a large body in the atmosphere with the velocity

of a meteor. A combustible body, under such circumstances, would

be speedily ignited^ but could not burn freely till reaching air of

greater density ; thus, on entering the lower portion of the atmos-

phere, it would burn with great rapidity, and, accordance to its

distance, be more or less, or entirely consumed before reaching the

earth. It has been estimated that by the time they have traversed

a space of 50 miles, the meteoroid, or meteor, as it has then become,

is heated, melted, evaporated and extinguished in a period of not

less than a second of time. The height from us at which they be-

come heated to visibility is sometimes as much as 200 miles, but

the average has been put down at 75 miles, and extinction about 50

miles above the earth. The length of the arc or course they de-

scribe in their visible path varies greatly, owing to the position of

the observer. One may flash up, increasing in size and brilliancy,

and disappear without seemingly describing any arc. The course of

such a one is directly towards the observer, but to another person

30 or more miles apart, it would exhibit an arc of several degrees in

length.

Different and varied views are held by philosophers as to the

origin of meteoroids. One theory is, that they are fragments of an

exploded or shattered planet filling interplanetary space, most of

which, through holding orbits round the sun, will ultimately fall

into that body, and serve as fuel for that central orb. To illustrate

this, supposing our earth, through some gigantic convulsion became

disintegrated, and burst into numerous portions, these would con-

tinue to move on becoming more or less erratic in their movements
;

the smaller portions would first feel the influence of disturbing

agencies larger than the earth, and moving inward, would become

entangled, as it were, in the resisting medium in space which is now

acknowledged to exist. This resistence would change their orbits,

and the lighter particles would form a more erratic orbit than the
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heavier or denser ones. They would gravitate towards Venus, which

hes inside our orbit, and be the first to fall on it, whilst the denser

fragments, metalloids and metals, would be the last.

Dr. Brewster favors the theory of meteoroids being fragments

of a large planet similarly as the asteroids, the previous existence of

which was long ago suggested by the vast chasm between Mars and

Jupiter, where only asteroids have as yet been observed. Dr. Gi-

bers, the discoverer of three of the known asteroids, held the same

idea, and that the lesser fragments, coming within the attractive

power of a planet would fall towards it^ and when entering its atmos-

phere would go through all the conditions referred to, fusion, lumin-

osity, etc. Sir John Herschel, however, differs from this theory.

The diameter of Jupiter, the largest known body in our planetary

system, is 80,000 miles, whilst that of Clio, one of the smallest, is

only 16 miles, Chladin, a philosopher, at the end of the last cen-

tury, thought that bodies might exist as much smaller in comparison

as Clio to Jupiter, having only 16 feet diameter, and in the same

ratio we come down to i-25th of an inch, mere cosmic dust. To

this cosmic dust has been attributed that pecuhar fleecy brightness

known as the Zodiacal light. Any observer of the western sky at

this season of the year (the early spring) for about an hour after

sunset, may see a soft, faint cone-shaped glow hght extending about

40 degrees, following nearly the sun's path in the heavens. Near

the equator, where the elliptic rises high above the horizon, it can

be seen nearly all the year round, and in a very clear atmosphere in

the tropics has been traced all the way across the heavens from east

to west, forming a complete ring. The theory that now prevails is

that the light from the sun when below our horizon reflected on the

cosmical atoms of floating star-dust and meteoroids, is the cause of

the soft celestial glow that now lingers evening after evening in our

western sky. An illustration of this is offered by a ray of light

which finds its way into a darkened room through a small orifice,

revealing as motes dancing in the sunbeam the particles of dust

floating in the air of the room, but visible only where the entering

ray of light falls athwart them.

In this connection, the recent deep sea soundings of the

"Challenger" have brought to light a curious fact. Sir Wyville

Thomson found that beds of sediment were being slowly formed on

the deepest ocean floors, but so slow was the rate of deposition
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that it has been compared to a fall of dust in an unoccupied room.

No better proof of this can be given than that an examination of the

abyssal mud disclosed the presence of an appreciable proportion of

meteoric iron, the product of those falhng stars which dissipate

themselves on entering our atmosphere. Professor Geikie says, in a

recent geological lecture in Scotland :
— " To learn that mud gathers

there so slowly that the very star-dust forms an appreciable part of

it brings home to us as hardly anything else could do, the idea of

undisturbed and slow accumulation."

An interesting memoir by M. Tschermak, of the University of

Wissenschaften, was published in 1875, on the source of meteoroids,

and a paper on his memoir was, a few years ago, read before the

Royal Irish Academy by Mr. Robert Ball. Tschermak claims a

volcanic source in some celestial body. Mr. Ball follows the theory

further, and by able reasoning shows that, if ejected from the planets

or asteroidSj there would only be a chance of one in 50,000 of them

faUing on the earth. In the early stage of our own earth's history,

long anterior to life, when mighty convulsions were rending it,

colossal volcanoes may have existed with explosive energy enough to

drive missiles upwards with a velocity which would carry them far

enough from the earth to a point where they would continue to

move in orbits round the sun, crossing at each revolution the point

of the earth's track from which they were originally discharged. If

this were the case, there are now doubtless myriads of those pro-

jectiles moving through the solar system, the only common feature

of whose orbit is that they all intersect the track of the earth, and,

it and they now and then meeting, the point of intersection would

be marked by the descent of a meteorite. This theory was hinted

at by Dr. Phipson, in a work published by him in 1866, and Mr.

Lawrence Smith, another later writer on the subject, inchnes to the

same view. No volcano now exists with explosive energy enongh

to eject fragments that could constitute future meteoroids, and if

such ever did exist, it could only be in the early stages of the earth's

history.

Another, and an ingenious theory advanced by Professor

Newton, of Yale College, and one meeting with general acceptance

is, that meteoroids are fragments of or attendants on a comet, and

in a lecture of his in 1879, he scientifically endeavors to prove

this. Speaking of the recurring November meteoric showers which
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manifest themselves at their maximum every 33 years, he says :

-'Vast masses of these small bodies move in a long thin stream

around the sun, and the earth at stated times plunges through them,

taking with its atmosphere each time scores of millions of them.

Their orbit is described in 33.i-4th years. They go- out a little

further than the planet Uranus, or about 20 times as far as the earth

is from the sun. While they all describe the same orbit they are

not collected in one compact group, but taking four to five years to

pass a given point in the orbit, they may be likened to a train

several hundred of millions of miles long, but only a few thousands

in thickness. Along with this train travels a comet." Every August,

about the loth of the month, there is another star sprinkle, or slighter

display of meteors (known among the common people as St. Law-"

rence's tears), and a comet, whose period is 125 years, moves in the

plane with these meteors, and in a like orbit. Again, early in De-

cember there are star showers, the meteoroids composing them tra-

velling in the orbit of Bielas' comet. In April slight showers again

occur, connected with another comet's orbit. The sporadic meteors

of nightly occurrence are but outlying stragglers of a number of me-

teoroid streams, and the leading problem of meteor science to-day

is to find these streams and their attendant comet. Professor New-

ton says the known comets have been apparently growing smaller

with their successive returns. Halley's comet was much brighter in

its earlier than in its later recurrences. Bielas' comet has divided

into two, if not more parts, and has perhaps gone altogether to

pieces, as it could not be found in 1872, where it should have ap-

peared. The question naturally arises, what causes a comet to break

up ? This is yet only a matter of speculation, but this much is

known, that comets surely come from stellar space, in whose unim-

aginable degree of cold a condensing mass furnished heat for the

making of a meteoroid. In cooling, or by some internal convulsion,

the mass may break and enter the solar system, either as a mass of

pebbles or as one huge body. Nearing the sun, new and strong

forces act on it. The same heat and repulsion that develop and

drive off from a comet in one direction a tail 100,000,000 miles

long, may have worked off and scattered in another direction solid

fragments to wander in their own orbit round the sun—an infinitesi-

mal comet for millions of years—till entering the earth's atmosphere,
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one by one they crash through it either to fall on the ground or to

be annihilated by friction before reaching it.

Professor Schiaparelli, an Italian authority on these questions,

regards meteoroids as original inmates or portions of one of what he

styles star drifts, and of whose existence decided proofs are given by

Proctor, and composing with other stars of the same vast eddy at-

tendant bodies accompanying in its journey through space the gen-

eral drift or star family of which the sun forms part. On this as-

sumption they are bodies from some more distant space than the

star family of the sun, wanderers trom more distant star drifts

The conflagration of a star through contact with meteoroid

bodies is not an unknown occurrence. The first on record took

place 2,000 years ago, and is described by Hipparchus. It was seen

blazing in full daylight. A similar event is recorded in 945, in

,1264 and in 1572, In 1596 Fabricius observed a similar occur-

rence, followed by another in 1604. In 1673 another made its

appearance, remaining visible for two years, whilst as recently as

1848, a similar event was noticed, and a few years ago another ap-

peared, which was ably written upon by Proctor in an article of his

in ' Belgravia.' At the present time a burning star is apparent in

the constellation Auriga, which is being watched with great interest.

In 1859 two meteoric masses are recorded as having fallen into the

sun and affected the whole frame of the earth. Vivid auroras were

seen where they had never before been seen, accompanied by elec-

tro-magnetic disturbances all over the world. In many parts the

telegraph lines refused to work, signal men received severe shocks,

and at Boston and elsewhere, a flame of fire followed the pen of

Baios' telegraph. This was the effect of two comparatively small

meteors. What would be the effect of a comet, bearing in its flight

many millions of these, falhng into the sun, can hardly be under-

stood. It would be only temporary, but no student of science would

be left to record it. Proctor, however, reassures us by saying that

all but one of the known star conflagrations have occurred in the

zone of the Milky Way, and that one, in a region connected with

the Milky Way by a stream of stars; and if among the comets in

attendance on our sun there is one whose orbit intersects the sun's

globe, it must already have struck it long before the era of man.

An interesting question has recently been put forward by the

' Lancet,' the well-known Enghsh medical pubhcation, respecting
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the possible influence of meteoric matter on the animal life of the

earth. Professor Herschel hae succeeded in examining and analyz-

ing by means of the spectroscope, the light of seventeen of these

bodies, and he has succeeded in detecting the well-known yellow

bands produced by sodium in combustion. "It is strange," says

the ' Lancet,' " to consider what becomes of all the sodium thus dis-

persed throughout the upper regions of the air, as there can be no

doubt that in some form or other it reaches the earth. The very

air we breathe must at all times contain, in however minute propor-

tion, the cosmical dust thus brought to us from the interplanetary

spaces, and as the different meteoric systems are differently cons-ti-

tuted, the air we breathe is constantly being impregnated with vari-

ous forms of metallic dust. It is not certain that deleterious results

do not occasionally flow from an excess of some of tBe elements

contained in meteors. Professor Roscoe goes so far as to conjec-

ture that the soda, which all accustomed to work with the spectro-

scope find present everywhere, may by its antiseptic properties,

exert a considerable influence in maintaining the public health."

Speculations and hypotheses of this kind are no doubt interesting,

but, it seems to me, barren of utility till proved, and I merely quote

from the ' Lancet ' to show that the study of meteors is attracting

other attention than that of astronomers.

Atmospheric electricity is now also being attributed to meteoric

influence, and Professor Govi, in 1878, leans to the idea that a cer-

tain amount of heat is introduced into our atmosphere by the me-

teors that enter it, and Professor Everett attributes the sudden varia-

tions of the needle of the electrometer from no apparent assignable

external cause, to the same influence. He adds, our great want at

present is balloon observations, and says that he " feels convinced

that friction of the air or of the solid particles contained in it is one

cause of the generation of electricity in the air,"

Scientific theories necessarily lack finality. Sufficient to-day to

explain all the known facts, to-morrow discoveries may show their

inadequacy, and lead to their modification or abandonment.

I will now devote a few minutes to meteorites and the histori-

cal records of some of the more celebrated that have fallen from

time to time, on the earth.

Amongst all people, and in almost all ages, a general tradition

has prevailed of the fall of solid bodies from the sky, under various
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denominations, and the meteorite has no doubt given rise to the

miscalled thunderbolt. •

In barbarous times, when onine ignotum pro mirifico prevailed^

/. I?., when all that was unaccountable was looked on as a miracle,

these missiles were ascribed to the anger of an offended Deity, and

antiquarians even attribute to them the origin of the religious defer-

ence paid to the worship of stones amongst the nations of early

days. The image of Diana mentioned in the Acts of the Apostles,

as believed by the Ephesians^^to have fallen down from Jupiter, and

the Palladium or sacred statue of Minerva, said to have fallen from

heaven, and to have been preserved in Troy as a treasure, on the

safety ©f which that of the city depended, had each, no doubt, this

origin. It is only of late years that the attention of scientists has

been given to ascertaining the origin of these falhng bodies, philoso-

phers having, up to 1802, regarded the idea of solid bodies being

precipitated to the earth as entertained by the ancients, a vulgar

error. In that year Mr. Howard submitted to the Royal Society a

paper containing an accurate examination of testimony connected

with such events, and a minute analysis of several of these sub-

stances which were said to have fallen in different parts of the globe.

This excited an animated discussion, and led to a more careful

study of the subject which in the last three or four years has had

more light thrown on it than in all previous time, and there is now
scarcely any scientific periodical which does not contain allusion

more or less pointed, to meteors and meteorites.

Meteorites are divided into three groups, of which the disting-

uishing feature lies in the relative amounts and arrangement of the

iron and stony material, or silicates, which they contain. All contain

iron, almost invariably associated with nickel and cobalt. The

three divisions are aeoroliies, aerosiderites, and aerosiderolites. An
aerolite is a meteorite composed chiefly of stony material, but con-

taining nodules of nickeliferous iron. An aerosiderite is composed

of sohd nickeliferous iron, with little or no stony matter adhering,

and an aerosiderolite is an intermediate variety of very rare occur-

rence in which the iron forming a skeleton is honey-combed in every

direction by the stony portion. Meteorites are not found to contain

any new elements, or rather, no elements not common to our earth

are held by them ; this leads to the conclusion that throughout the
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universe there is unity of design in physical constitution as well as

in mechanical arrangement.

By the combined rotation and revolution of the earth, that por-

tion of it where it is sunset moves from its zenith, whilst that portion

where it is sunrise moves towards its zenith, or rather towards that

portion of the zodiac nearest its zenith, and thus the latter has more

chance of coming in contact with isolated flying masses. Those

falling at sunset must overtake the earth in its course, and thus show

by their velocity that it is other force than planetary attraction which

propelled them. In this connection Proctor puts forward the idea,

that the destruction ot Sodom and Gomorrah was occasioned by a

meteoric down-fall, and this ingenious theory has been followed by

Mr. E. L. Garbett, a well-known architect. Tempel's comet, in

whose track the November meteors travel, is shown to have passed

very near the earth about the time to which tradition assigns the

destruction of these cities. Supposing that the meteors, composing

or accompanying this comet, broke through the air, they would, if

strewn with proportionate density, fall in a compact shower on what-

ever part of the earth's surface happened to be most fully exposed

to them. Now it is distinctly stated, " The sun was risen upon the

earth before Lot entered Zoar. Then the Lord rained brimstone and

fire out of heaven;" so that at that time the destroyed cities lay almost

centrally on that disk of the earth which was turned toward the

radiant of the November meteors. Thus the earth at its full speed

of I TOO miles a minute, or i8 miles a second, meeting the Novem-
ber meteors, which travel at a speed of from 24 to 40 miles, would

cause just such a catastrophe. As a still further corroboration of

this, we know that the whole plain, the site of these cities, is im-

pregnated with salt, of which sodium is the chief component, and

which has, as before shown, been detected by Sir Wm. Herschel in

spectroscopic analysis in the yellow bands of meteoric light.

The discomfiture of the Amorites, mentioned in the Book of

Joshua, may have been from a similar cause; the account furnished

being that "the Lord cast down great stones from heaven upon

them."

In the Acts of the Apostles, where the town clerk of Ephesus

spoke of the image which fell down from Jupiter, the word " image "

is not in the original, the reading there being " that which " fell

down.
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Amongst the earliest records of meteorites may be mentioned

one spoken of by Pliny, which fell in Thrace, 467 B. C. and was

still in existence in his time. This he describes as about the size of

a wagon. The Chinese records go back 644 B. C. to 333 A, D.

Anaxagoras, Diogenes and Plutarch, all agreed on meteorites, and

though ignorant of the comet-lore of to-day, believed they were

always rotating invisible to us. A large meteoric stone is recorded

at Lucania 54 B. C. In Saxony (Annales Fuldenses) a great shower

of stones in 823 A. D., destroyed men and cattle, and fired 35 vil-

lages; 921, loio, 1164 and 1304, were remarkable for them. In

1492, one fell in Alsace weighing 260 lbs., and is still shown in the

church at Ensisheim. In 1501, at Padua, 1200 stones fell, one

weighing 160 lbs. and another 60 lbs. In 151 1 a heavy fall occur-

red in Crema. In 1676 a large one burst over Leghorn, and the

fragments fell into the sea. In 1790 a shower of stones fell at Aden.

Later records are more detailed than earlier ones, where superstiti-

ous awe seems to have retarded investigation or description. In

1803, at L'Aigle, in France, a cloud appeared, out of which, during

explosions lasting five or six minutes, and described as terrific thun-

der, a large number of stones fell. In 1807 an aerolite of 140 lbs.

fell at Smolensk, in Russia, and in 1808, in Moravia, between 200

and 300 fell. At Brandenburg and Potsdam, and in England, a

deposit of dust was noticed on the water, buildings, etc., after me-

teoric displays in 1818 and 1822, and in 1856 the decks of a vessel

240 miles off land, in the Indian Ocean, were covered with a fall of

stones the size of shot, which microscopical examination proved

were of true cosmical origin, and not volcanic, as was first suspected.

In 1783 a bright meteor was seen from Greenwich Observatory, and

noticed all over England, the diameter of which was estimated at

one mile, and its speed at 1000 miles a minute. No fragments of

it were known to have been found, but after its explosion the sound

took ten minutes reaching the earth.

Speaking of the sound, I have no doubt that the " thunder in

a cloudless sky " spoken of in the earliest records of Latium, and

deemed such an ill omen by soothsayers, must have originated from

meteoric concussion.

In 1807 a large shower of meteoric stones fell at Weston, in

Connecticut, of which a full account was pubhshed by Professors

Silliman and Kingsley, of Yale College. In the British Museum
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there are a very large number of specimens of meteoric stones, and

the National Museum at Washington is not deficient in such speci-

mens. In the Royal Academy at Stockholm are exhibited several,

the largest weighing 25 tons, which were brought from Greenland

by a Swedish Expedition of 1870, these being part of the "iron

stones/' of the existence of which the Esquimaux of Baffin's Bay

had informed Captain Ross, the Arctic navigator.

To come down to recent years, ^n April, 1875, and May, 1879,

two meteors of great size and brilliancy were observed in the West-

ern States, illuminating the whole of Iowa, and parts of Missouri,

Illinois and Wisconsin. Singularly enough both exploded over

Iowa, scattering fragments of their mass over areas embracing six

counties, accompanied with a noise like thunder. A full account is

given in the Iowa State records, where it is stated that their chemi-

cal constitution differed from all meteorites analyzed elsewhere,

these containing 7 per cent, of iron, a tenth of i per cent, of nickel,

17 per cent, of calcium, 47 per cent, of silica and 27 per cent, of

ferrous oxide. The fragments of the meteor of 1879 fell chiefly in

Emmett County, one of which, weighmg 470 lbs., was sent to the

British Museum, and another of 170 lbs. was sent to the State

Museum of Minneapolis. At the time of its fall, some boys were

herding cattle near a small lake five or six miles south-west of where

the large masses fell, and they reported that just after the fireball

passed over they saw and heard what seemed like a shower of hail-

stones falling on the water. Two large fragments of this meteor fell

by the roadside, and a lawsuit was undertaken to decide whether

they were the property of the finder, as wild game, or of the owner

of the land, as being real estate ; and it was decided in favor of the

latter.

In 1878, near Covington, Indiana, a Mr. Grover, of Newton

Fountain County, was killed in his bed by what was supposed to be

lightning, but which further examination showed was a meteoric

stone of pyramidal shape, weighing 20 lbs. This was unearthed in

the cellar, some feet under the ground, traced there by the rent

torn through floors and everything in its passage. The corpse was

mangled as if by a cannon shot.

In 1879 near Bucyrus, Ohio, a similar death occured, the

victim being a Mr. Meisenthaler, of Whitestone Township, a well-

known cattle raiser of that district. As he was driving his cattle at
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daylight, he was struck by a meteorite and killed. This missile is

reported as havmg apparently come from the west; at an angle of

about 60 degrees, its obliquity being ascertained by its having in its

passage cut through the limbs of a tall maple treelike a cannon ball.

He was struck on or under the shoulder, whence it passed through

him to above the left hip, and buried itself two feet in the soft black

ground. The greater part of his body was crushed into the earth

beneath the stone, which was described as of a rough, round form,

and resembling iron pyrites. No doubt many similar deaths have

occured but are unrecorded. I could cite numerous instances,

which I have in my note-books, of meteorites falling close by

parties who observed them, which are authenticated as reliable.

On December 15th, 1884, at 3 a. m., a large meteor passed

over Quebec, and fell on the farm of Mr. LeFrancois, near Chateau

Richer, 15 miles distant, burying itself to a depth of 5 or 6 feet, and

measured, when excavated, five feet in circumference.

On January 27th, 1885, a large meteor passed over the Island

of Guernsey, terrifying the inhabitants, and was seen by the crew of

a steamer off the island, to fall into the sea, to the west.

On September 13th, 1885, a rumbling sound awakened the

residents of Akron, Ohio, at 4 a.m., caused by a large meteor passing

over the place, which illuminated the country for a great distance

and was supposed to have struck the ground near the eastern part

of that city.

In June, 1886, a large meteor fell into Spring Pond, near St.-

Regis Falls, New York State, scattering mud in every direction and

killing numbers of fish.

On June 12th, 1887, a large meteoric stone fell near St. Joseph,

Indiana, burying itself some 12 feet in the earth, and was estimated,,

before it broke, to have weighed nearly two tons.

On July ist, 1888, a large meteor was seen passing over

Montreal, and was noticed also during daylight at Appleton,

Wisconsin, rivalling the sun in brightness. It was visible for half

a minute, but was attended with no noise.

On February 4th, 1890, a large meteor fell near Granbury,.

Texas, striking the peak of one of the Comanche mountains, and

knocking huge boulders into the valley^ barely missing in their

descent Major Torres' house.

On April 15th, 1890, a brilliant meteor passed over Glencoe,
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Illinois, about lo p.m. with a loud report, and exploded a short dis-

tance east of the town. During the night the moon and stars were

faintly obscured by a fine rain of ashes and minute cinders, sifting

away to a light dust or gray powder.

On the same date a ball of fire passed over Levis, P. Q., at

midnight, with a loud report, but no trace could be found on

the ground.

On May 4th, 1890, a meteor was seen over Hancock, Kossuth,

Palo Alto, Clay, Dickinson and Emmett counties, Iowa. It appeared

like a large ball of fire at Angora, separatihg into two over that

point, and then bursting into fragments, the sound of the explosion

being heard three minutes afterwards. Buildings were shaken, win-

dows broken, and a quaking of the earth was felt, A column of

smoke rose, of dense appearance, as far as the eye could reach to-

wards the zenith.

On February 24th, 1891, a large meteor passed over Portland,

Maine, and was supposed to have fallen in Franklin County.

The London " Standard " of November 22nd, 1882, describing

a large meteor which a few days previously passed over the northern

sky, says an aurora was unusually bright at the time this strange

torpedo-shaped luminous body passed majestically from east to west.

It was described as resembling the glow produced by an electric

current passing through a vacuum. Coincident with its appearance

there was a magnetic storm of remarkable intensity. So violently

were the telegraph and telephone wires deranged by the strong earth

currents that their working was rendered impossible. American

electricians equally experienced this interruption, and it was at the

moment when the magnetic storm reached its intensity that the

luminous body sailed across the sky. At Sidmouth the aurora was

of an exquisite rose pink color. During the passage of the meteor

the block signalling apparatus was greatly affected, two separate

sections working at the same time, and the needle of the speaking

instrument, instead of being read at vertical was obliged to be read

at an angle of 45°. The block bells continued to ring during the

passage of the object and for some seconds after its disappearance,

and the signals were generally disarranged. At the same period

very large spots existed on the sun's surface.

I believe the largest aerolite in any collection is in Brazil,

weighing 14,000 lbs.
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But time will not allow me to delay longer, I have been un-

able to hear of any meteoric stones existmg in this section, and

should be very glad to gain information of any such, if existing. It

may be a new object for our Hamilton naturalists t© look out for in

their rambles, and of peculiar interest as leading to the study of a

branch of physics only recently attracting attention.
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SOME PROBLEMS IN HORTICULTURE.

I

—

Fungi Affecting Fruits.

Read before the Hamilton Association, March loth, i8gi.

BY L. WOOLVERTON, M. A.

How charming, to the inhabitant of the town, are the scenes of

rural hfe ; the rosy apples, the golden peaches and the various hued

grapes—how attractive ! His visits to the country are usually made
during the summer season, during the time when the orchards are

either clothed in rich abundance of pink and white blossoms, or else

are laden down with their luscious fruits. The harvest time to him

appears a time of joy, a time of festivity, and he thinks that, if he

could exchange his life in the town for one upon the farm, he would

reach the height of bliss. It is a mistaken notion to suppose that

the whole round upon the farm, and especially upon the fruit farm,

is but one continued round of pleasurable occupation and at the end

of the year a pot of gold.

How true in this case is the old proverb " distance lends

enchantment to the view."

So old Horace, the Roman poet, puts it when he describes in

his first Satire, the people who are always wishing they could ex-

change their lots with others, fancying that any other occupation is

more pleasant than their own.

" Qui fit, Maecenas, ut nemo, quam sibi sortem

Sen ratio dederit seu fors objecerit, ilia

Contentus vivat, laudet diversa sequentes ?
"

Our friends in the town know little of the hardships and dis-

couragements which are the lot of the fruit grower, nor of the many
long years spent in battling with difficulties before reaching his

present prosperous condition ; and it is to give the members of the

Hamilton Association some idea of the diffioulties which are in our

way, as fruit growers, that the writer has agreed to prepare this paper.

The recent problems facing horticulturists come naturally under

two heads, first. Fungus Diseases, second. Insect Enemies ; and in
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the brief time which you will be able to place at my disposal, I shall

only have time to outline some of those which come under the first

head. It is only recently that these two branches of science which

refer to the very tiny subjects, such as can only be studied through

the microscope, have been pursued far enough by scientists to make

their investigations of real use to practical men, but now we are

finding that the professor and the farmer are nearer friends than

they were in days gone by. " Book larnin " was for many years

despised by the latter, but now the prejudices are wearing away,

owing largely to the exertions of our professors who visit the

Farmers' Institutes throughout the country. A neighbor used to

tell me that he could not see any use in " eddication "; he never

had any "larnin hisself " and he said that he knew more than those

who had. His favorite subject of conversation was astronom.y, and

he used to delight in meeting with us young students from the

university and proving to us that all we learned at school con-

cerning the rotundity of the earth and the distance away of the sun,

moon and stars was erroneous and absurd. He could prove to a

demonstration that the earth was fiat and that the sun was no larger

than a cart wheel and went round the " airth on'st a day." He had

himself ascertained the exact distance of the sun from the earth by

taking the angle, using for his mathematical instruments some

chalk, a square, and ten foot boards, and proved to a demonstration

that it was just five hundred miles.

Such men remind one of the redoubtable preacher spoken of

by Dean Alford in his Queen's English, who used to hold forth at

Cambridge, in a chapel on Green street. The Dean says his wont

was to rail at the students of the University, trying to make out that

it was a waste of time to study Greek and Latin. On one occasion,

having wound himself up to the requisite pitch of fervor, he ex-

claimed in a voice of thunder, " Do ye think Fowl knew Greek ?
"

One of the problems that was long unsolved among us fruit

growers, was the cause of the Plum Knot, but lately mycologists

have given us an insight into its life history. For a long time it was

thought to be caused by some insect, and even yet we meet with

men who will not give up this theory. Insects are found in it, they

say, and this they claim is positive proof that they are the cause.

Careful investigation, however, shows that these insects are not the

cause of it, but that they simply make use of it as a favorable place
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for oviposition. We have had many foolish remedies proposed and

as often tried by foolish fruit growers. No less an authority than

an American Consul, residing in a Canadian town, recommended, as

a sure cure for plum knot, boring a hole in the trunk of the tree and

filling it with flowers of sulphur. He said this would circulate

through the sap of the tree and destroy the insect of the black knot.

Any one cognizant with chemistry or botany will see the foolishness

of such a recommendation.

The plum knot is now known to be a well defined fungus and

is galled by mycologists Plowrightia Morbosa. Little spores,

corresponding with seeds, float along in the air and alight upon a

suitable host, either in the form of a cherry or a plum tree. Soon

the hated parasities send down their mycelial branches among the

•cells of the wood and derive means of nourishment. Soon they

begin to throw up innumerable filaments, called conidia, on the

ends of which are borne egg-shaped spores, as shown in the ac-

•companying drawing, figure i. These are summer spores which

\\;fio^°%<^\

Fig. 2.—Cavity of Perithecium, with Ascospores.
(May be seen in February with hand-glass.)

Fig 3.—Asci, containing
Ascospores.

Fig. 4.—Kipe Ascospores. Fig. 5.—Ascospores gerni-
inat.na.
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ripen and fall off and are carried by the wind long distances to

propagate the disease.

But it is not only in the summer time that the knot is active,

but also in the winter. During the month of February winter spores

are formed in the little sacs called asci (fig. 3). On cutting through

a knot in the month of February, these little sacs are plainly dis-

cernible with a small hand-glass (fig. 3). Each contains about eight

winter spores, known to mycologists as ascospores, which one by

one are carried forth to some favorable host. For a long time the

cause of the plum knot was an unsolved problem, but, thanks ta

science, this problem has been solved, and we now know that cut-

ting and burning the affected limbs will effectually stamp out the

disease. We also know that a paste made of kerosene and paint,

or turpentine, is destructive to it. But, although we have informa-

tion enabhng us to overcome it in our own orchards, the problem

still remains, how we can compel the lazy and indolent in town and

country to destroy those plum and cherry trees in their gardens

which are affected. The present law seems very inoperative. True,

it provides for the appointment of an inspector in every munici-

pality, but the council is not obliged to appoint such inspector ex-

cept on a petition of at least fifty ratepayers, and this is too cumber-

some a mode of procedure. Further, the inspector is not required

to act unless he receives written notice of the disease. All this is a

mistake. He ought to be obliged to make a round of the orchards

several times during the season, and have all affected trees destroyed

without receiving notice from anybody.

Another problem in horticulture, which, as yet, is unsolved, is

the cause of the Yellows in the peach. This mysterious disease

originated in the peach orchards of some of the Middle States a

good many years ago. It has gradually spread from state to state

throughout the larger part of the Union, and across the borders into

the peach orchards of our own country. Periodically its visitations

seem to be more severe in character, destroying orchards by whole-

sale. Then, after the peach growers have given up peach growing

for some time, they find themselves able to begin again with some

fair hopes of success. The Department of Vegetable Pathology of

the United States have taken this matter up and spent an immense

amount of money in investigating into this disease, and to this work

have appointed Professor Erwin Smith, who has made elaborate re-
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ports of his work. But, although a large amount of money has been

spent in this direction during the last three years, as yet no definite

results have been obtained.

A year ago last summer I had a call from Professor Burrill, of

Champaign, III, who was a delegate to the American Association

for the Advancement of SciencCj then meeting in Toronto. He was

looking up cases of yellows, which he said were not common in his

own state. He is a man of most careful research, and his opinions

are worthy of consideration. He believed that the disease was

caused by bacteria, and in- this most scientific men are in accord

with him.

One thing we do know about the yellows, and that is that it is

of an infectious character, in which respect it equals scarlet fever

and small-pox. It may be carried from tree to tree, either by the

bees in their searches for honey, or by instruments used in pruning

the orchard.

We may hope, however, that ultimately the mystery will be

solved, for the Pear Blight was, until lately, quite as mysterious.

This latter has been the terror and despair of pear growers in all

parts of the country. It would come in a single night upon the

choicest trees in the garden and sometimes upon the whole orchard.

You viewed them at night, the pride of the homestead, and, on your

next visit, the foliage was blackened and sickly and the young fruit

shriveled and worthless. Some said it was caused by electricity,

others by sunshine, others by insects, and so on, and just as

numerous were the remedies proposed ; as, for instance, digging in

iron filings about the tree, slitting the bark, painting the bark, etc.,

all of which have been tried in vain.

But now it has been shown conclusively that this terrible disease

is the result of a tiny bacterium, which lives in the sap and has the

power of locomotion. It is called by botanists Micrococcus

Affiylovonis, and its size, when magnified 890 diameters, is only

about half the size of a pin's head and very similar in shape. Prof.

]. C. Arthur, who was at that time botanist of the Geneva Experi-

ment Station, in his report for 1887 described this bacterium and

stated that it was proved to be the real and only cause of the pear

blight. He discovered the organism itself in blighting tissue, and

inoculated healthy tissue of other trees with the germs from that

which was diseased, and, as a result, the healthy trees were at once
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affected with the bhght. Besides this, he found that the blight

could not be communicated to healthy trees by the juices of the

disease, after the germs were removed from them by filtration,

The same organism causes the twig blight of the crab apple,

the quince and even, to some extent, ordinary cultivated varieties

of the apple.

Prof Burrill told me, at the time of the visit referred to, that

the bacterium of the pear blight ordinarily comes through the young

and succulent wood of the trees and also through the stomata of the

leaves and blossoms in the early part of the growing season. This

explains why pear trees, which are stimulated to make a very rapid

and succulent growth, are more subject to the blight. The little

bacterium, according to Mr. Burrill, has a sort of corrosive nature

which enables it to pass through the cellular tissue from cell to cell,

thus working along through the wood, carrying destruction in its

course.

Still the pear blight is only a half solved problem. It yet re-

mains to be shown how we may prevent its ravages and how to save

the trees that are already affected. Spraying with the Bordeaux

mixture early in summer, has been recommended by the U. S.

Department of Agriculture as being of great value in preventing

leaf blight.

One of the greatest plagues of the fruit grower is the Apple

Scab. This has been known to botanists on the continent of

Europe for some fifty years, but, since the year 1869, its habits have

been more carefully observed by mycologists, who have named it

Fusicladium dendriticum. We gave some space to its description in

The Canadian Horticulturist, volume X, page 103, and since that

time have endeavored to keep apple growers posted concerning the

progress of the evil and the success of the various remedies proposed

for its destruction. At that time it had reached Australia ; now we

have reports of its presence even in New Zealand.

An important step in advance was made when it was shown that

the fungus causing the leaf blight of apple, which resulted in its

early dropping from the tree, was identical with that known as the

scab on the fruit itself

On the leaves, the scab appears first as small olive-green spots,

of a definite and rounded outline (fig. 6). These increase in size,

and assume a velvety appearance, with a less regular border ; some-
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times two or more spots will coalesce, as it were, forming one large

and irregular one. Some-

times even the petioles and

the young twigs become

aifected ; thus in every

possible way the fungus

tries to rob the tree of its

vigor. Fig. 6.

The most favorable conditions for its growth are the cool, moist

weather of spring and fall, while its spread is retarded by the drouth

and heat of midsummer. Owing to the dry, warm weather prevail-

ing in the early part of last summer, our apples were much freer from

scab than usual.

The fungus appears to retain its vitality during the winter

season, being known to spread even in barrels from apple to apple

;

and it remains in a living condition through the winter on the twigs

of the apples, ready to begin its work of devastation in spring-time.

The loss caused to the country is alarming. The Secretary of the

Illinois State Horticultural Society places the annual loss due to this

parasitic growth at $400,000, but this is very small compared with

the annual loss to apple growers in Ontario.

Fig. 7 shows a section of one of the leaf spots, and fig. 8 a section

of the skin of an apple with scab bursting up through the epidermis,

or outer skin, both magnified 200 diameters. The mycelium, or

plant body of the fungus, resembles a dense mass of tissue composed

of dark brown walled cells. These do not penetrate the cuticle, or

Fig. 8.

inner skin, but grow between it and the epidermis, or outer skin,

which they soon burst open, and send up brown threads on the ends

of which are borne the spores for the propagation of the fungus.

These latter are so tiny, that it would require 3,200, side by

side, to reach an inch. They germinate in moisture at a temperature
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of 50° F., in about eight hours; and the

germ tubes have power to penetrate healthy

skin and thus quickly spread the disease.

Prof. Scribner, in his report of 1887, re-

commended spraying the trees in the early Jl^l^i^^^^'^L'l^'^-
spring before the buds began to expand, with inating.

sulphate of iron, 4 lbs. to 4 gals, of water ; then, after fruit is set, with

Bordeaux mixture. More recently. Prof Taft and Prof Trelease

have highly commended the use of ammoniacal copper carbonate.

This spring, in the last report of the Ohio Experimental Station,

we observe that Prof Green asserts that the most satisfactory of the

copper compounds for destroying apple scab, with regard to cost,

convenience and effectiveness, is the dilute Bordeaux mixture. The

method of preparing it is as follows :—Dissolve four pounds of copper

sulphate in two gallons of hot water ; add sufficient water to cool it.

Slake four pounds of quick lime, add water to make a milk of lime.

Pour into copper sulphate through sieve to dissolve the lime better.

Dilute to fifty gallons.

One advantage of this mixture is that Paris green may be used

with it, and no injury to the foliage results. The effect should be

bright, clean, healthy foliage and fruit, as well as comparative free-

dom from curculio and codling- moth.

In the Journal of Mycology, Vol. VII., No. i. Prof Goff, of

Madison, Wisconsin, reports his experiments in 1891 in treating

apple scab. He used, chiefly, copper carbonate (i) in suspension,

using one ounce to twelve gallons of water, and (2) dissolved in am-

• monia, one ounce to twenty-five gallons of water. In the latter case

the ounce of salt was first dissolved in a quart of ammonia.

He found that the copper carbonate applied in suspension, just

as we use Paris green, was nearly as effective as when half the

amount was used diluted in ammonia, and it had the advantage that

Paris green for codling-moth could be safely added. Treating the

trees before the opening of the flowers was of great value ; indeed,

in one instance, where the Canada Peach apple was sprayed with

copper carbonate, it was found that one application previous to the

opening of the bloom was more effective than four after. On trees

badly infested, the scab reduces the size of the apples so much as to

lessen the crop at least twenty per cent., besides rendering a large

part of it worthless.
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The result of the use of the diluted Bordeaux mixture was, by

Professor Green, a saving of three quarters, at least, of fruit which

would otherwise have been ruined, besides increasing the size of the

fruit itself, and giving it greater beauty for market purposes. In ad-

dition to this there resulted a brighter and healthier foliage upon the

tree itself, which means a great deal for the vigor of the orchard.

The excellent effect of spraying with this mixture is shown in the

results of Professor Green's experiment at the Ohio Experiment

Station with the Newton Pippin, a variety perhaps more subject to

scab than any other. Of the 100 apples from the sprayed trees, 15

were first class, 74 second and 11 third, while of the same number

of apples from unsprayed trees there were no first-class samples, only

40 second, and there were 60 third-class. Thus it appears that, while

spraying does not wholly prevent the scab, it pays well for the outlay

required of time and money.

There are other ways in which the results are beneficial besides

those mentioned. The leaves of our trees, when affected by the

scab, fall prematurely, carrying with them much potash and phos-

phoric acid, a direct loss to the strength of the tree. Now, if the

leaves can be made, by spraying, to hold fast until the proper sea-

son for maturity of growth, these fertilizing constituents will be with-

drawn from the leaves into the body of the tree, and there be stored

up for the following year. This spraying is useful also in blight and

some think in plum knot.

Tomato Rot.—This is a fungus for which no remedy has been

certainly found. It is very wide-spread in Ontario, and does great

injury to the business of truck gardeners. Some varieties, as Acme

Fig. 10.
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and Mikado, seem very subject to it, while Perfection, Paragon and

Trophy are less so. The appearance of the affected fruit is shown

in fig. lo.

By scientists it is called Macrosporium Salani. The fungus con-

sists of a dark colored mycelium or vegetable system, the growing

tubes of which can -be readily traced to the cells of the sound tissue

of the tomato, (see fig. ii«), and of spores, which are borne on

the end of branches, called hyphse, represented in fig. w^ b and

c. These are at first dark brown, but at length turn olive-black.

When these spores come in contact with green or ripe fruit, they

germinate rapidly under favorable circumstances, such as heat and

moisture, and send out slender tubes, shown at fig.' d. These spores

survive the winter in the shriveled fruit, and in old leaves and stems.

The remedy proposed by the United States Department of Agricul-

ture is : One-half ounce sulphuret of potassium, dissolved in a gallon

of water, and sprayed upon the vines, so as to thoroughly wet all

the fruit.

'W^

Fig. 11.

The Powdery Mildew of the Grape {Uncimda spiralis) is

quite common in the Niagara district, and in some varieties very

injurious. It appears first early in June, in the form of dull greyish

white patches on the leaves and fruit. Under the microscope these

patches are seen to be the mycehal growth of the mildew which

spreads over the surface of the host plant, and does not penetrate its
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fXytissue except that it

sends down among

the cells occasional

suckers (see fig. 12,

b. b.), by which it

draws nourishment.

That the threads of

the mycelium are not

easily distinguished is

evident when we note

Prof. Scribner s state-

ment that they are

each only one six-

thousandth part of

an inch in diameter. In June or July short upright branches ap-

pear, which are jointed, as shown in Fig. 12. One by one these

terminal cells drop off. They are really summer spores for the pro-

pagation of the mildew, and are known as conidia. Two of these

are shown in fig. 12, a. a., which, according to Prof. Scribner, are

only one-thousanth part of an inch in length at their largest diamt"

ter. These float about in the air, and alighting on a proper host

soon germinate under the favoring conditions of summer heat and

moisture.

CL^

Fig. 12.—Mycelium of Uncinula Spiralis, from a
grape leaf.

Tig. 13.

Fig. 13 shows a very small portion of epidermis of a grape

berry, upon which the mycehum of Uncinula has grown, highly

magnified.

Later on in the season, during the months of September and

October, spores quite different in character are formed. The case

in which they grow is apparent to the naked eye, and is known as

the perithecium, or " fruit " of the mildew. Each of these is full of

asci, three of which are shown emerging from the perithecium in

fig. 14. Inside these, in turn, are the ascospores, or winter spores.
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These are safely protected during the winter season by the hard

compact walls ot the perithecium, which in spring crack open and

allow the asci to escape, and bring about a new infection of the

vines. While this mildew is not nearly so destructive as that variety

called the Downy mildew, still it is capable of wholly ruining the

crop of certain varieties which are subject to it, as for instance, the

Salem.

Fig. 14.—Perithecium of Uncinula Spiralis, with hooked
arms, which give rise to the nain6 uncinula.

The usual remedy found to be quite effectual in most cases in

the Niagara district, is dusting flowers of sulphur on the vines, or, in

hot weather, underneath them ; but a more certain and effectual

method is spraying the vines with the Bordeaux mixture, or the car-

bonate of copper early in the season.

The Powdery Mildew of the Gooseberry (^SphcErotheca

mors uvcB.)—Like the powdery mildew of the grape, this is a para-

sitic fungus, filamentous or thread-like in growth, and only attacks

the surface of the host, giving it a powdery appearance. Goose-

berries affected, as everyone knows, are rendered both unsightly and

undesirable for food, and it is owing chiefly to the prevalence of
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this mildew in Ontario that so few of the superb English varieties

are found in our gardens.

It first appears on the young half grown leaves and young wood,

and later upon the young berries. Prof. Scribner, in his report on

Vegetable Pathology for the year 1887, gives full illustrations and

description of this fungus, and to it we refer any one who wishes

to carefully examine its growth. Sufifice to say here, that its sum-

mer spores are formed similarly to those of the powdery mildew of

the grape, the upper segments of the conidia dropping off, and being

carried about' easily by the wind to scatter the evil; and that its

winter spores are also formed within perithecia in a similar manner

to those of the grape. When these perithecia ripen they become a

chestnut color, hence the gooseberry mildew in its last stage loses

its white appearance and becomes a dirty brown ; and in this way

the condition of the mildew may be determined.

Any remedy to be successful must be early applied. Early and

frequent applications of flowers of sulphur are useful, but not so

effective as in the case of the grape-vine mildew. Experiments at

the Geneva Experiment Station, conducted last summer, have re-

sulted in the discovery that the most successful treatment of goose-

berry mildew is with sulphuret of potassium. The bushes were

sprayed at an early date with a solution of one half ounce of this

substance dissolved in a gallon of hot water. It is therefore recom-

mended as the best known remedy for this evil.

Cherry Rot {Oidium fructigenum) is the most serious obstacle

in the way of the successful cultivation of this valuable fruit. The

Heart and Bigarreau varieties, and especially the latter, are particu-

larly subject to this fungus. The Napoleon Bigarreau, for instance,

is frequently very heavily laden with fruit, but a protracted season of

wet weather so encourages the development of this fungus that the

rot, beginning in small spots, soon spreads from cherry to cherry,

until, before picking time, the whole crop is entirely unfit for ship-

ping. Could we succeed in overcoming this evil, we are of the

opinion that the cultivation of the many very excellent varieties of

cherries would be more remunerative to the grower than strawberries.

The fungus itself consists of much branched threads, or mycelia,

which permeate the tissue of the fruit, causing it to turn brown

and decay. When the air is moist these throw up tufts of

dirty white dusty fruit stalks. These divide into minute sections
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Fig, 15.

which, when ripe, separate and

fall off from the top, one by one,

in the form of spores. These

spores are so light as to be read-

ily carried about in the air from <^,,:;Z:

tree to tree, and thus the evil is
(0^'^

rapidly spread about through the

orchard. Fig. 15 is a represent-

ation of two fruiting threads of

this fungus before the spores

have begun to fall away, magni-

fied 250 diameters. The en-

graving is reproduced from a late

report of the Geneva Experiment

Station.

Since the spores can only develop in a moist atmosphere, it is

quite evident that, if we could keep our cherries perfectly dry, there

would be no rot. But, as this is impossible, we must endeavor to

find some other means of preventing the evil. The spores have

great vitality and preserve their generative powers from one season

to another. The old ripe cherries which dry up and hang upon the

trees during the winter, as well as the fallen cherries beneath the

trees, are the means of carrying the fungus through to the following

season. Any mode by which these could be destroyed would be

helpful, whether by burning or by allowing the pigs to run in

the orchard, so as to eat up all that drop. Probably the most

reliable method of combatting the evil will be found in the universal

remedy of spraying the trees with the Bordeaux mixture as soon as

possible after the blossoms have fallen.

Plum Leaf or Shot Hole Fungus {Septoria Cerasma).—
The leaves of cherry and plum trees are often affected by this

fungus, the appearance of which is well represented in fig. 16.

The holes are frequently so round and even that they awaken

considerable curiosity on the part of the observer as to their cause,

but lately the mystery has been explained by Prof. Scribner, who

says that they are caused by a fungus which is very widely distrib-

uted throughout the States east of the Mississippi. Though not a

very serious pest, it often inflicts considerable injury both upon the

cherry and the plum trees, by interfering with the proper function
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of the leaves^ causing them to drop prematurely,

sometimes as early as the first of August. The
leaves attacked show at first, scattered here and

there over the surface, dark purple spots, visi-

ble on both sides, varying from one twenty-

fourth to one eighth of an inch in diameter.

After a brief period, the tissue covered by these

spots becomes dead and brownish in color. On
examining one of these brown spots under the

microscope there will be detected from one to

several minute black points. These are the

fruits of the fungus, like little capsules, in which

the spores of the fungus are produced in great

abundance. These are very slender and many
times longer than broad, and quite transparent.

They are usually divided by one or more cross

walls into two or more cells, and each cell in

every spore js capable of producing a new growth of this parasitic

plant.

Fig. 17 represents a highly

magnified section through the

leaf, including one of the four

capsules, and at a, above, are

shown some of the spores, still

more highly magnified. The
parasite buries itself within the

leaf tissue and, therefore, any

treatment, to be successful, must

be preventative. Spraying the

trees with the copper carbonate

compounds, or with the Bordeaux

mixture, for preventing the plum

or cherry rot will result, in all pro-

bability, in preventing the growth

of this fungus.

Strawberry Leaf Blight {Sphcerella FragaricE).—This is

another of the well known difficulties which meet the grower of

small fruits in Ontario. It -is commonly spoken of as the "strawberry

rust," "sun scald," or "spot disease," although, according to Prof.

Fig 17.—Section of diseased plum leaf:
a spores.
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Dudley, the term '' leaf blight " would be more appHcable as a

common name.

This blight first appears on the new leaves about the time of

the setting fruit, and if the weather of the succeeding months is dry

and hot, there will result serious injury to the vitality of the

Fig. 18.

plants. You will readily recognize the common appearance of

this fungus trom fig. i8. The spot is at first brownish or red-

purple, but when fully matured it has a circular centre dead white,

from one-eighth to one-quarter of an inch in diameter. The red-

purple color is the re-

sult of a growth of fila-

ments of the vegetative

portion, or mycelium,

(fig. iga.) of this fun-

gus, pushing their way

through between the

ciUs of the interior of

leaves, disorganizing

their contents and ab- Fig. 19.—Section of diseased strawberry leaf

.
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sorbing their fluids. Air spaces are then formed in the centre of the

spot, giving rise to the dead white appearance which resuhs. In

fig. 19 there is seen the transection of a strawberry leaf, of which the

portion on the left is healthy and of the usual thickness, while that

at the right shows a margin of the " spot," and this portion of the

leaf is shrivelled to one-fifth its usual thickness. At h is seen the

reproductive portion of the fungus known as conidia. The conidia-

spores are oblong and very minute, and when they fall on the fresh

leaf surface, where there is a moisture, soon germinate, bore their

way to the epidermis c, and give rise to fresh spots.

In addition to this mode of propagation by conidia, which are

summer spores,_ and short-lived, there are also winter spores grown

in sacs called asci. Each ascus, or sac, contains eight ascospores,

and these preserve their vitality in the dead leaves through the win-

ter, and mature in the early spring. From this explanation it is

evident that considerable benefit might be derived by strawberry

growers through the plan adopted by some, of burning over the

plantation in the early spring, for, in this way the fungus, to a large

extent, may be destroyed.

The fungicide, recommended by Professor Scribner for spray-

ing the strawberry bed, is three ounces of carbonate of copper dis-

solved in one quart of water, and then diluted with twenty gallons

of water. This should be sprayed on the plantation after the crop

has been gathered, and repeated once or twice before the first of

September. No doubt the Bordeaux mixture would be equally

effective.

Some of the varieties, as the Manchester and the Wilson, are

especially liable to this disease, while other varieties, such as the

Sharpless, are little troubled with it.

The Raspberry Anthracnose {Glceosporium venetuni).—
This fungus is one which has thus far not prevailed to any great ex-

tent in Ontario, But from a late report of the Cornell Experiment

Station, we note that it was observed in New York State last

season, both on the raspberry and blackberry canes. This may yet

become a serious injury to us in Ontario. An instance is given by

Prof. Burrill, of a blackberry plantation in Missouri that yielded a

profit of $400 one year, which was so reduced by the disease that

it scarcely paid expenses the year following. The apparent mjury
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to blackcaps in Missouri in the year 1887 from this fungus was esti-

mated at from ten to twelve per cent, of the entire crop.

Fig. 29.—Baspberry Autbracnose.

It first appears in the form of small purple spots scattered

around the lower parts of the canes. These soon rapidly increase

in size and spread from the lower portion of the canes upward,

giving them a scabby, pithy appearance, as shown in fig. 20. The
damage done by these blotches rarely extends to the pith, but the

greatest injury is done to the cambium layer, or the portion through

which the sap is conveyed in the process of growth, resulting very

much the same as if the cane had been girdled. As a result, the

leaves do not attain more than half the normal size, and the fruit, if

developed at all, does not reach its full development, but ripens pre-

maturely, or simply dries up and is worthless. If the canes are not

killed the first year, the continued action of the fungus on the leaves

and branches prevents the formation of fruit the succeeding year.

After the fungus has appeared upon the canes, the petioles of the

leaves are attacked in the form of purplish spots near their base.

Gradually the disease spreads throughout the whole framework of

the leaves, showing white blister-like spots.

We omit any description of the botanical character of this fun-

gus, but simply remark that in overcoming it, a vigorous condition

of the plant is important, and any old plantations which are diseased

would be b'etter cleared out and burned. One experiment station
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recommends spraying early in the spring, before the growth has be-

gun^ with sulphate of iron, a pound to a gallon of water, and after

the leaves appear, with the Bordeaux mixture.

For many of the illustrations used with this paper, and for much
information, I am indebted to the excellent publications of the

Department of Agriculture, Section of Mycology, of the United

States. In this important field of study a great advance has been

made during the last few years, and the results are proving to be of

immense value to fruit growers and gardeners. Many of the worst

problems facing the horticulturist have been satisfactorily solved, and

many others will be cleared up during the coming year. The im-

portance of a widespread dissemination of the work of these ex-

perimenters, in its relation to the prosperity of our province, can

scarcely be over-estimated.
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THE SPELLING REFORM.

Read before the Hamilton Association, March 2^th, i8g2.

BY C. R. m'CULLOUGH.

"As the instrument of all thought, the medium of all science, language
is not only essential to civilization, but its basis. Deprived of a system of
intercommunication the progress of mankind would be impossible."

The history of language is the history of civilization, The dis-

covery of a method of symbolizing thought, the invention of an

alphabet, the adaptation of independent types, mark the three

greatest eras of human progress.

The first writing known to man was undoubtedly hieroglyphic.

These hieroglyphs were simply pictures of thought, each picture

being illustative of an idea. This system was therefore adapted to

a period when ideas were comparatively few, or to a civilization at

stand-still. With the increase of ideas came the demand for some

more ready means of recording thought, and as necessity has ever

been the mother of invention, the idea was conceived of transferring

the symbol or picture from the thought to the sound employed in

speech to represent that thought.

The Egyptian priests were acquainted with both the hiero-

glyphic and the alphabetic systems, and kept their secrets of caste

and creed by the former on account of the greater difficulty attend-

ing its acquisition and retention in the memory. The hieroglyph

lives to-day in the Chinese method of language representation, and

the contrast between the intellectual standing of the people of that

empire, and the rest of the world—the progress in civilization

and science of Europe and America, in contrast with the stationary

intellect and political status of China—is strong testimony to the

relative merits of the two methods for furthering the ends of civiliza-

tion and advancement.

There were defects in the Latin alphabet which were transmit-

ted from one age and nation to another. As a result modern Eng-

lish in* its representation is less true to the alphabetic theory on

which it professes to be based than was the case hundreds of years
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ago, and, owing to the constant change in pronunciation, which is

being followed by no corresponding alteration in the spelling, we
are being rapidly carried back to the hieroglyphic type of thought

representation. The matter should, then, command the profound

interest of the progressionist, and challenge the attention and win

the efforts of all who have at heart the advancement of the race.

English spelling is not acquired by sound—no, the teacher who
should instruct his pupils to proceed on this theory of spelling

words would meet with very unsatisfactory results. Learners are,

on the other hand, instructed to familiarize themselves with the

appearance of words, and to carry them in the eye as they would

a picture, a face or a figure—in short, to take the word as a whole,

just as the Egyptians of old were compelled to carry their hiero-

glyphs. The result of this is to render more difficult the acquisition

of an elementary education, and were it not for the pluck, persever-

ance and pertmacity of the race, coupled with improvements in

educational methods, English-speaking people would in due time

realize the fact that other nations were leading them in learning and

advancement.

The spelling-reformer, no less than the reformer in any other

department of life and effort, is always exposed to criticism, occa-

sionally to censure, and not infrequently to ridicule. If, however, the

reformer is able to maintain his position and prove the truth of his

contention, we should, I think, acknowledge the fact and shake off

that inertia which is more deadly to the success of any movement

than the most uncompromising opposition.

The movement for reformed spelling is not the creation of this

pre-eminently creative age. As early as the thirteenth century Or-

meen had raised his voice in its behalf. In the sixteenth John Hart

and Sir Thomas Smith (Secretary of State under Edward VI), urged

reform. These advocates of improvement in language representa-

tion were followed by Sir John Cheke, and in the seventeenth Bishop

Wilkins appeared with his " Philosophical Language." In the

eighteenth Dean Swift, Benjamin Franklin, James Elphinstone and

others took up the cause, and during the present century we find a

Webster so far convinced of the necessity for reform as to introduce

into his dictionary such spellings as " labor," " center," " traveler,"

" worshiper," etc. So general has been the acceptance of these

spellings that throughout the continent of America, and, indeed, to

some extent in England, they are the received forms of the words.
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When to such a hst of famous men as the foregoing we are

enabled to add the names of the most eminent philologists and ety-

mologists of our own times, Muller, Sayce, Dr. Murray, Whitney,

Skeat, Dr. Ellis, Sweet, March, and such noted men as Tennyson^

Darwin, Spencer and Isaac Pitman, I feel that no apologies are

necessary in choosing this as a fit subject on which to address the

Hamilton Association.

For one hundred years previous to the Norman conquest there

had been a fixed spelling in England, almost as much so as ours

after four hundred years of the printing press. The author of the

Ormulum (12 15), prayed that in transcripts from his work respect

might be had for his orthography ; and the " Father of English

Verse " begged that no one should alter the spelling of his little

book " Troilus and Cressida." English spelling has, however, seen

many changes since the time Chaucer expressed his wish, and it may

be added that the changes, especially since the fifteenth century, have

not all been for the better. Owing to the conservatism exercised by

the press our orthography may be considered as fixed, but a little

research will show that not a few changes have taken place within

the past century. I have in my possession volume 1. of the

" Spectator," edition of 1797, in which I noted the following spell-

ings: Aukward, ribband, teint (taint), sculked, irreconcileable, bredes

(braids), bason, bull-rush, thorough-base, dropt, smoak, befal, ile

(aisle), story'd, cloysters, ribbaldry, inchanted, motely, negociations,

malecontents, flead (flayed), cearments, expence, choaked, alledge,

corps (corpse), stopt, janty, phraise, CQntroul, merchandize.

English spellmg; however, has not kept pace with English pro-

nunciation, which is ever on the move ; and owing to the conserving

influence of the press the distance between them is rapidly increasing.

True it is that in a few instances changes in speech have been

accompanied by changed spellings, but the fact remains that the eye

is being educated at the almost total expense of the ear. Voltaire

said: "Writing is the painting of the voice. The nearer it resembles

it the better.'' The definition given by Dr. Hayward before the

Liverpool Literary and Scientific Society is worth repeating :
" Lan-

guage is what is spoken, not what is written ; writing is merely an

endeavor to convey language to the eye, as speaking is an endeavor

to convey it to the ear.''

In the thirteenth and fourteenth centuries the English language
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was respelt after the Anglo-French method, becoming French rather

than English in its orthography. Before the latter part of the fif-

teenth, spelling was practically phonetic, but the revival of classical

learning in the sixteenth interfered with this principle, and many
words connected with Greek and Latin were altered to conform with

the spelling of those languages. At this time was born that absurd-

ity known as "etymological" spelling; an endeavor to render the

etymology of words evident to the eye and not to the ear. Spelling

after this fashion was proceeding on a false principle which almost

wholly ignored the scheme of alphabetic writing. It is needless to

point out the many errors in the derivation of words occasioned by

the attempts of the pedants of this age. Interested students are

advised to refer to Skeat's " Principles of English Etymology,"

chapter XVI, for information on this point. The same eminent

philologist directs particular attention to the phonetic character of

Anglo-Saxon, and urges it as a very strong reason why a return should

be made to the principle of spelling observed by our ancestors. It

appears to me that if the generality of people were aware of the fact

that centuries ago spelling appealed to the ear, and not to the eye

only, there would not be that opposition to reformed spelling so

often met with.

It has been carefully ascertained that not more than one word

in a thousand is now spelt as pronounced. This is sufficient evi-

dence to show that we have- almost completely lost the central idea

of alphabetic writing. It is unanimously agreed by philologists that

the invention of letters was the invention of phonetic writing. The

scheme of spelling by sound was followed as far as the few symbols

would permit or the needs of the writer demanded. As language

grew and expanded, difficulties arose which, however owing to the

veneration in which the invention of the alphabet was held, were

not adequately met by the addition of new letters. The trouble was

in a measure overcome by employing the old symbols within certain

limits, and in later times by the use of diacritics.

If we examine Sanskrit we shall find the strongest proof that

the phonetic principle characterized the earliest alphabets. Changes

in speech were marked by corresponding changes in the spelling,

and yet it is worthy of notice that in no language can the etymologi-

cal and grammatical relationship of words be more clearly shown or

more easily traced than in Sanskrit.
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The alphabet introduced into England was insufficient to repre-

sent the many sounds heard in Anglo-Saxon, and was constructed to

represent not English but Latin. This system was, however, adopted
its deficiencies being in some degree made up by employing digraphs

and resorting to other expedients. Two of the runes were retained

because there were no Roman letters to take their places. They

were " p," afterwards represented by " th," and " p," superseded by
" w," this being formed by the union of two "v" characters (vv)_

(This " V " had the power of " u " in " rune.")

As the language expanded, the evil became intolerable, and the

awkwardness of employing one letter to represent two sounds, led to

the introduction of a separate sign for the vowel sound " u," and

assigning the "v" to the consonantal sound. " V," as a sign proper

for the consonant as distinct from the vowel, was not established

in its place until the seventeenth century, although as a spoken

sound it had been in use since the conquest. Before the in-

troduction of the written "v," the rule prevailed that " u," when

doing duty as a consonant, should be used between two vowels,

as in " euil," "Hue." The latter of these vowels being generally an

" e," it followed that words ending in the " v " sound were written

with a final " e." When the "v" came in as the representative of

the consonantal sound, it might have been expected that the final

"e" in words that had formerly been written " haue," "giue," "serue,"

would be dropped, and these words written "hav," "giv," "serv," etc.,

but a stupid conservatism has persisted in retainmg the useless ter-

minal " e." "
J

" was invented during the fifteenth century, its

origin being the prolongation of the "i,"' but did not come into gen-

eral use pntil the seventeenth century. In the earliest printed books

«'
i
" and " y," as well as " v " and " u," were used in a very arbitrary

manner. Caxton spells, " unyversal/' " fyrst," " lulyus,"' " Byble,"

"wryte," etc. In Tyndale's New Testament we find "vnto," "ser.

uaunt," "greuously," " vnder," etc. It is to be understood that

early printers could use " i," "y," and "v" when they chose, as is

to be seen in " leprosie," " sayings," " whiche," " verely," etc.

" Z " is, comparatively speaking, a new-comer ; and, as can be

seen in King Lear, Act II, Scene 2, Shakspere had not the highest

regard for it. In early translations of the Bible in Saxon times it

was used in " Zaccheus " and similar words, but owing to the fact that

" s " had the power of " z," there was little use for the new letter
;
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*' s " was employed for the " zee " sound until the fifteenth century,

and even to-day the province of these letters seems to be undefined.

There is a large class of words spelt with " ise " and "ize" in-

differently. Webster favored a more general adoption of " ize," and

in this Dr. Murray, the celebrated lexicographer, agrees, though not

to the extent of general change of " ise " to " ize " when so sounded.

He favors the change only when derivations from Greek " z '' occur.

In the addition of W, V, J and Z to the alphabet, the phonetic

principle was observed, and the question may well be asked if this

does not furnish a precedent for other changes, the importance of

which I shall endeavor, in a subsequent part of my paper, to show.

Etymology.—The favorite exception, practically the only ex-

ception, taken to the movement for reformed spelling is that the ob-

servance of the phonetic principle in spelling English would obscure

or destroy the etymology of its words. Max Muller advises the

amateur etymologist to leave the subject alone. I shall, therefore,

trust to the opinions of the most celebrated etymologists of the cen-

tury to prove the utter fallacy of the contention that phonetic spell-

ing would interfere with, or conceal^ the etymology of English words.

Professor Skeat, of Cambridge, says, " It is really a gross mis-

nomer to call that spelling ' etymological ' which imitates the spell-

ing of a dead language. Every student is, or should be, aware that

the only true etymological spelling is one which is phonetic. It is

the sound of the spoken word which is to be accounted for, and all

symbols which disguise this sound are faulty and worthless. If our

old writers had not used a phonetic system we should have no true

data to go by."

The same authority, in his " Principles of English Etymology,"

chapter XVI., says: "The subject of English spelling has to some

extent been considered in Lecture VIII of Archbishop Trench's well-

known and, in the main, excellent work, entitled ' English Past and

Present.' But a perusal of that chapter will show that it merely dis-

cusses certain spellings from a supposed ' etymological ' point of

view, and does not at all attempt to deal with the only question of

real importance, namely, what is the true history of our spelling, and

how came we to spell words as we do. I make particular reference

to this chapter because I believe that it has unfortunately done more

harm than good, as it is altogether founded on a false principle, such

as no scientific etymologist would endorse in the present state of our
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knowledge. This false principle is, that our spelling ought to be

such as to guide the ordinary reader to the etymology of the word,,

because there is ' a multitude of persons, neither accomplished

scholars on the one side, nor yet wholly without the knowledge of all

languages save their own on the other ; and it is of great value that

these should have all helps enabling them to recognize the words-

they are using, whence they came, to what words in other languages

they are nearly related, and what is their properest and strictest

meaning.' This specious argument has imposed upon many, and

will no doubt long continue to do so ; but if it be at all carefully-

examined, it will be found to amount to no more than this, that we

ought to spell words derived from Latin and Greek as nearly as pos-

sible like the Latin and Greek words from which they are borrowed \

and it will be found that most of the examples of the words discussed

are taken from those languages. No doubt Latin and Greek form

an important element in the English language ; but it may be re-

plied that these are commonly the words which are least affected by

phonetic spelling. However, the real point is this, that the most

important elements are neither Latin nor Greek, but Englishj Scan-

dinavian and French. The English and Scandinavian elements are

carefully kept out of sight by Trench, except in a very few instances ;

and the French element is treated very briefly and unsatisfactorily,

indeed a careful treatment of it would have told the other way.

Now, if we are to spell modern English words so as to insinuate

their derivation from Latin and Greek, much more ought we to

spell them so as to point out their descent from native English,

Scandinavian, and Old French. Yet this is a matter quite ignored

by the general public, for the simple reason that they are commonly

very ignorant of early English, Icelandic and Anglo-French, and so

care absolutely nothing about the matter so far as these languages

are concerned. Even Latin and Greek they know only by sighty.

and not by sound ; and there are probably many v/orthy people wh©

believe that the modern English pronunciation of Latin accurately

reproduces the sounds used by Virgil and Horace. Yet if the argu-

ment for ' etymological ' spelling is to be used at all, it must apply

with far greater force to the words which form the back-bone of the

language than to such as have merely been borrowed in order to

augment its vocabulary."

Professor Sayce assures us that " The objection that reformed
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spelling would destroy the continuity of a language or conceal the

etymology of its words, is raised only by ignorance and superficiality-

English spelling is good for little else bwt td suggest false etymolo-

gies. Etymology deals with sounds, not with letters."

An ex-President of the Philological Society (Eng.), Dr. Murray,

has expressed his views of the matter as follows :
" My dictionary

experience has shown me that the ordinary appeals to etymology

against spelling reform utterly break down upon examination. Pho-

netic, that is to say, truthful notation is absolutely necessary to every

student of language.''

Another ex-President of the Society, Henry Sweet, M. A., in

his ' Handbook of Phonetics,' says :
" One of the commonest argu-

ments against phonetic spelling is that it would destroy the historical

and etymological value of the present system. One writer protests

against it as 'a reckless wiping out of the whole history of the

language,' imagining, it appears, that as soon as a phonetic alphabet

has once firmly established itself, the existing nomic* literature will

at once disappear by magic, together with all the older documents

of the language from Alfred to Chaucer.

"As a matter of fact our present spelling is in many particulars a

far from trustworthy guide to etymology, and often, indeed, entirely

falsifies history The idea, too, that because etymology

is an amusing and instructive pursuit, it should therefore be dragged

into practical orthography, is about as reasonable as it would be to

Insist on every one having Macaulay's ' History of England ' perma-

nently chained around his neck, because history is an improving

study. In conclusion, it may be observed that it is mainly among
the class of half-taught dabblers in philology that etymological spell-

ing has found its supporters. All true philologists and philological

bodies have uniformly denounced it as a monstrous absurdity both

from a practical and a scientific point of view."

Professor Whitney, of Yale, Past President of the American

Philological Society, in his " Language and the Study of Language,"

says :
" We have already noted it as one of the distinguishing excel-

lences of the Indo-European languages that they are so ready to

forget the derivation of a term in favor of the convenience of its

practical use ; he, then, is ready to abnegate a hereditary advantage

of his mode of speech, who, for the sake of occasional gratification

*Nomic—In the customary spelling.
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to a few curious heads, would rivet forever upon millions of writers

and readers of English, the burden of such an orthography. The real

etymologist, the historic student of language, is wholly independent

of any such paltry assistance, and would rejoice above measure to

barter every ' historical ' item in our spelling during the last 300 years

for a strict phonetic picture of the language as spoken at that dis-

tance in the past."

There is much truth in the words of the editor of '* Spelling
"

when he says, " One of the most persistent objections to the pro-

posed reform of English spelling is that known as ' the etymological

objection.' In so far as the phrase imphes that the objection is

made by etymologists, it is misleading. It is an objection made on

behalf of etymology by persons who are not etymologists."

The sound of words should, I think, be quite as important a

part of their history as the letters which go to make up the words.

However, it would appear that etymology, in the minds of most

people, looks for its perpetuation not in sounds but in dumb letters.

As it is, our present spelling is frequently misleading, and one has

merely to mention such falsifications as : tongue, island, foreign,

sovereign, rhyme, delight, nephew, currants, wormwood, belfry, ising-

glass, causeway, fantastic, and leave to the curious the extension of

the list, which can be made with little labor.

Let us for a moment look at the word "' calculate." How many

of those who use this word from day to day are aware that it is de-

rived from the Latin " calculus," a stone or pebble ? I must confess

it as my belief that if this and other words were written according to

the sound heard in the pronunciation, the purposes of etymology

would be quite as satisfactorily served. " Kalkulat " might look

strange, but it would be true spelling.*

If the "c " of " phonetics " suggests to us the Greek " k," why

should we suppose that it would be more difficult to discern in "kal-

kulat" the Latin " c "? After all is said and done, is not the root-

meaning of the word " language " practically " tongue-action "? If

language be " tongue-action," would it not be well to observe in

writing a principle in full harmony with the spoken word? Is it

unscientific, is it unreasonable, to make writing to the eye what

speech is to the ear?

* Even this strangeness would disappear if "c" were used consistently with the
power of " k."



THE HAMILTON ASSOCIATION, I05

If we are to accept the testimony of one who has done much to

promote the study of comparative grammar throughout the world>

Professor Max Muller, of Oxford, the etymological structure of our

language would not be obscured by phonetic spelling. He says,

"The pronunciation of language changes according to fixed laws,

the spelling is changed in the most arbitrary manner, so that if spell-

ing followed the pronunciation of words it would in reality be a

greater help to the critical student of language than the present un-

certain and unscientific mode of writing." The same eminent scholar

has also stated it as his opinion that " English spelling is a national

misfortune."

Benjamin Franklin stated his views respecting reformed spelling

in a communication addressed to a Miss Stephenson, in 1768. This

letter is written in his own phonetic alphabet, and the intention of

the writer is to meet objections to the proposed reform. It is worthy

of mention that even then " the wholly mistaken objection," as Pro-

fessor Sayce terms it, " that all etymologies would be lost," was put

forward.

To trace etymologies with any degree of success it would, in my
opinion, be of prime importance that the student should not only

have a thorough knowledge of his native tongue, and of the principles

ot scientific philology, but be well acquainted with the other lan-

guages concerned in the research. Changes in sound, as well as

changes in meaning, follow fixed laws, and he who would trace

etymologies successfully must understand the operation of such laws.

" The scientific etymologist," says Max Muller, '' would wel-

come an accurate representation of sounds by symbols ; his object is

to know what sounds pass into others in the course of centuries, and

this he can only ascertain when the spelling represents the pronun-

ciation."

In Dean Swift's time the " etymological " objection seems to

have been advanced, else why should that prince of satirists pro-

ceed to prove that the Greek and Latin languages were derived from

English ? I may be permitted to repeat one of his facetious " ety-

mologies " which may prove of some assistance at this stage of a

somewhat serious subject. Swift assures us that the name of the cele-

brated general, Annibal, or Hannibal, arose from the fact that he

was an expert in tennis playing, and could, therefore, take " any ball."

Alexander the Great, we are seriously told, was very fond of eggs
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roasted in hot ashes. As soon as his cooks heard he was come

home to dinner or supper, they called aloud to their under-servants

" All eggs under the grate." This being repeated every day at noon

and evening, made strangers think that the prince's name really

was that heard in the command, and posterity " hath been

under the same delusion," adds the Dean.

These " etymologies " are quite as probable as many of the

popular " origins " so often gravely quoted by contributors to daily

papers and weekly magazines, and which the average reader

revels in.

In concluding this aspect of the question, to which more atten-

tion has been given than the importance of the matter dernands, it

may well be asked, would not a complete etymological dictionary to

which interested persons might refer, much more fully and satisfac-

torily realize the requirements of the student in search of the deriva-

tion of words ? How many of the most ardent admirers of popular

etymology would risk defining the history of numerous words with-

out first referring to some reliable work on the subject ? Each

word, like each individual ot the human family, has its own particu-

lar history, a history which does not concern the every-day use of

that word, and it is quite as reasonable to expect to know the his-

tory of every man with whom you do business as to insist on the

parading of so-called indicators of derivation in words. At the same

time be it understood that I do not for one moment confess that

phonetic spelling would obscure such etymologies as are at present

discernible in our spelling, .but would rather assist true etymol-

ogy. What I desire to state is that etymology is, and should be,

a distinct department of study, and ought not to be dragged on all

possible occasions into the practical aifairs of life, and be unwillingly

employed as an enemy to progress and convenience. " Philology,"

says the learned Dr. Murray, " has long since penetrated the mere

drapery, and grappled with the study of words, not as dead marks,

but as living realities, and for these hving realities it first of all de-

mands— ' Write them as they are
;
give us facts and not fictions to

handle.'
"

Inconsistencies.—That our present mode of spelling is unsys-

tematic, uncertain, and exceedingly difficult of acquirement must be

conceded by even its most zealous champion. What Lord Lytton

has said regarding the subject might be considered as bordering
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on the profane However, the task of learning to spell is

perhaps equaled only by the endeavor to equip others in this portion

of a " primary " education. To spell in accordance with the fashion

of to-day is considered an essential of education, and yet you cannot

find one person in ten who would risk writing an ordinary letter to

the daily press without the aid of a dictionary to assist him in deter-

mining the correct spelling of his native tongue. The dictionary has

become, to the majority of people, a book to set forth not meanings,

but spellings ! The present alphabet to say the least is defective.

" Digraphs," as Dr. A. J. Ellis, of Oxford, says, " must be looked

upon as single letters quite as much as single letters^themselves ; for

they have not the value of a combination of letters, but of one letter.

Viewed in this light, the English alphabet will be found to consist,

not of twenty-six letters only, but of two hundred ! And almost

every one of these two hundred symbols varies its meaning at times,

so that after having learned one meaning for each of them, the reader

has not learned all their meanings ; and having learned all their

meanings, he has no means of knowing which one he is to apply at

any time."

Look at the combination " ea " Observe the changes in sound

it undergoes in': bead, dead, breast, beast, sheath, death, beard,

heard, sheaf, deaf, lead (to conduct), read (past tense), plead, lead

(metal), read (present tense)^ head, fear, bear. It will be noticed

that the substitution of an initial letter changes the sound of the

combination, as is also the case when the final consonent is changed.

Again : steam, steak, team, tear (to rend), beam, bear, peach, pear,

ear, earl, pear, pearl, lean, leant, mean, meant. Mr. Eizak Pitman

is authority for the statement that this combination (" ea ") occurs

in 160 monosyllables, and in a large number of polysyllables, how

many he does not say. From this it will be seen that a child or

foreigner, learning to read the English language, has to commit to

memory the pronunciation of all these words separately, for the

spelling will furnish no satisfactory clue. An old verse has it,

" Consistencie's a Jewell." It can hardly be claimed for our

spelling that the bard had it in mind, evenly remotely. The late

distinguished Professor Gregory of Edinburgh University, who will

be remembered for his chemical attainments and his translations

of Liebig's works, contributed the following, in which he ingeniously

contrived to spell by what I might term analogy, that is, he employed
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a set of letters representing a certain sound in a particular word, to

produce the same sound in some other word in which a different

set of letters had been used to set forth the same sound. The satirist

desired to show the " infignit vareyeety " which English " or-

thoggerafey " sanctions. It was written in 1846 :

"... eiveri wone nose thaibt woen grate boossed owve Ing-

glyshmean yss, thaght itt eez ymnposcible far faurenors theo lirn

ourr langwech. Theis, wieth owr seau-cauled aurthografi, ez, un-

forteanattli, noht choit troe. Buet iph migh meathoud wwer adop-

peded aour langgwege wood bei absoughleautli ignakscessible phthoo

mounsears ande aul souch stewpid peeple az calnot speek Inglisch.

Theye reseaved spaeling aunserz thuis pourpus thollarabli weall,

boot ite ise eavideant thabte ohn meigh plagn, phor ah fourenar

phtho speal Inglich weil bey, azz ute aught phthough bi, cwile owt

ouve theui ckwestiun."

Every spelling in the above can be borne out by some received

orthography, and this specimen is given by me not in the spirit of

ridicule, for ridicule is a sign of weak argument, but as a very perti-

nent method of directing those among us who have not given that

attention to the question, that the importance of the matter calls for,

an opportunity to consider for one moment the almost insuperable

difficulties in the way of those who set out to master the spelling of

our noble English tongue. Let it be borne in mind that I am not

promoting a scheme to reform the English language—I have under

consideration here, merely the clothing of that language—and I be-

believe there will not be found many who will maintain that the

orthographical garb of a language is the language. Because the Ital-

ians write *' filosofo," and the English " philosopher," can it be

argued that the word^ the innermost meaning, is altered ? Can the

coat of the schoolmaster transform the dunce into a man of learning,

or, on the other hand, can the coat of the fool alter the mental

texture of the sage ?

Rapp, the German philologist, in his "Philosophic der Sprache,"

says :
" Although the French has become the common language in

a diplomatic and social sense, it has never acquired a firm footing in

extensive regions out of Europe, and by its bold fusion, with the

consequent decomposition, of the forms of its Gothic and Roman
elements this idiom [English] has acquired incomparable fluency,

and appears especially destined by nature more than any one of the
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Other living languages to undertake that part. Were not the impedi-

ment of a bizarre, antiquated orthography in the way, the universality

of this language would be still more apparent ; it may, perhaps, be

fortunate for us other Europeans that the Englishman has not made
the discovery." Those who are busying themselves about the

establishment of a " world language " would do well to bear in

mind the kind suggestion of our German friend, and join hands

with those who desire to place English in such a position as will

most rapidly secure that great end. At the Columbian Exhibition

next year it is expected that an international convention will be

held to discuss ways and means of improving English spelling.

May success attend their laudable efforts to bring to a happy con-

clusion a reform that would confer upon theworld at large incalculable

blessings !

The past fifty years have done much t;p spread a knowledge of

the aims and objects of the spelling reform throughout the English-

speaking world, for which the venerable inventor of Phonography, Mr.

Eizak Pitman, of Bath, England, deserves in no small measure the

thanks of those who desire to bring to a successful issue so greatly

needed a reform. Through the medium of phonetic shorthand hun-

dreds ot thousands of people throughout the world have been taught

in a very practical and forcible manner the benefits attaching to the

substitution of the phonetic for the ordinary or nomic method of

spelling. In 1891 the number of primary shorthand books, in one

system alone, had reached the enormous edition of 1,600,000 copies,

and when captious critics ask what progress the movement is making,

the answer is that spelling reform is no longer a possibility, no longer

a probability, but a certainty. Phonography has been and is being in-

troduced into hundreds of schools and colleges, where a few years ago

it was unknown. This, taken in conjuncion with the fact that the

" phonic " method, now being persued in our primary schools, is

meeting with great success, is educating public opinion to that point

when the- demand will come in no uncertain tone for a more simple

and scientific system of orthography for general purposes. " Within

half a century, too, philology has become a definite science, with

definite aims," and, although among the vast majority of people it

is no more than an occult science, yet the application of one of its

truths in modern shorthand is bringing to the notice of a rapidly
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extending constituency of persons the reasonableness of a system

of language representation based on phonetics.

The Phonetic Society of Great Britain, with a membership of

over five thousand persons, is doing much to promote spelling re-

form. A large number of those composing the association are

familiar with shorthand, to whom the question has presented itself,

' Why should not a system of spelling by sound, which has been

employed so successfully in stenography for fifty years, apply in a

like manner to our longhand ? Why should not science on the one

hand meet practice on the other ?
'

An alphabet to answer all practical purposes should consist of

thirty-six letters, representing as many vowels and consonants, which

might, if desired, be extended to forty, to include four diphthongs.

" Every single sound should be represented by a distinct and unvary-

ing sign, and no sound should be represented by more than one

sign. Changes in speech should be followed by changes in spell-

ing " Pronuncialion changes according to fixed laws and to prevent

spelling becoming archaic, as at present, where we spell in the

fashion of Elizabeth but speak in the fashion of Victoria, it would

be necessary to follow such changes.

If we are to accept the advice of Herbert Spencer, given no

later than November of last year, a complete phonetic system is the

only desirable one to introduce, as a partially phonetic or consist-

ent method of spelling would stand in the way of a complete phonetic

system. Spelling reformers are, however, constrained to make the

transition from the present mode to that advised by the eminent

Englishman, by steps. Without doubt the full recognition of dis-

tinct signs for all the elementary sounds of our language meets with

the hearty approval of all phoneticians, but if this were insisted upon,

doubtless there would be a longer postponement of the consumma-

tion of their hopes than some persons continue to believe even

under the present condition of affairs.

A general adoption of the following rules would simplify Eng-

lish spelling to such an extent that a further step in the right direc-

tion would, in the time to come, be comparatively easy to take. To
posterity we may, however, leave that matter. What the members

of the Phonetic Society are laboring for to-day is the following :

—
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" FIVE RULES FOR IMPROVING SPELLING, AS A FIRST STEP

TOWARDS A SPELLING REFORM.

" Rule i.—The letters c, q, x are rejected as useless, and every

other consonant is confined to the representation of one sound, as

every figure represents one number.

"Rule 2.

—

A, e, i, 0, ii, represent the short vowels m J>at, pet,

_pit, pot, put ; and u represents, in addition, the vowel in but, double.

The diphthongs in bi?id, boy, bound, beauty, are written by ei, oi, ou,

iu ; and the open diphthong in naive, Kaiser, by ai. {I, in prefer-

ence to ei, is allowed to represent the first personal pronoun.)

" Rule 3.

—

Th represents the two sounds in breath, breathe,

{called, as single letters, ith, thee,) and the recognized digraphs ch,

sh, n§, (called as single letters, chay, ish, ing,) represent the sounds

heard in much, wish, sifig. Zh (zhee) is introduced for the voiced

ish in vision (vizhon).

" Rule 4.—In monosyllables, and sometimes in polysyllables,

n represents ng before k and g, as think (thingk), anger (ang-ger).

" Rule 5.—The spelling of the long vowels is not altered, ex-

cept in cases of gross irregularity, such as beau (bo), cocoa (koko),

receive (reseev), believe (beleev), people (pepel), gaol (jail), because

any system of digraphs that might be adopted to represent the long

vowels would prejudice the reform. Every letter of the old alpha-

bet is used UNIFORMLY, ONLY for the representation of consonants,

short vowels, and diphthongs.

" No chanje iz at present propozed in the speling ov proper

namez, or in the teitelz ov buks. This department ov orthografi, ov

reit, belongz tu the ownerz ov the namez, the inhabitants ov the

plasez, and the reiterz ov the buks."

The change from the present spelling to that recommended in

the above would not prevent anyone accustomed to the ordinary

printed page from reading the new at once with comparatively little

difificuk)', and a few weeks would prove ample time in which to write

with fair freedom.

It will be seen that the speUing of long vowels is not affected,

except is cases of great irregularity. To do this successfully it would

be necessary to add new characters to the alphabet, and this is out-

side the scope of the " first stage."

If the question were asked, "Why is the letter ' e' written at
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the end of the words ' bone,' ' stone,' etc. ? " I have no doubt the

answer would be "To indicate the vowel length of 'o.'" We cer-

tainly have come to believe this, but it will be well to remember

that the ' e ' in this class of words was at one time a distinct sylla-

ble, thus making ' bone ' a dissyllable. Such a device, says Profes-

sor Skeat, " would never have been consciously invented by any

sane being. It is the greatest stumbling-block to reformed spell-

ing."

Is it to be deemed a thing incredible that the Anglo-Saxon race

should amend its present unscientific and cumbrous orthography ?

Is it not very unwise, to obstruct the avenue to education with an

obstacle such as the present spelling ? What stands in the way of

reform—sentiment ? Sentiment may constrain some to oppose the

movement for reform. We respect sentiment—sentiment has been

the lever of great actions in other days^ and will be in the time to

come ; however, sentiment has her confines and should not trespass

on the ground of education, progress and refinement. Sentiment

may induce the artist to choose as the subject for his picture a stage-

coach rather than a railway carriage ; a sailing-vessel rather than a

modern steamship ; wild, rocky scenery rather than a well-tilled

farm—but then the majority of us are not picture painters, nor, for

that matter, word painters, I may hazard the opinion, too, that the

artistic sentiment of the painter would not enter into the question if

speed, comfort and convenience were under consideration. I think,

however, that sentiment can be satisfied if hoary age will at all do

so. Our ancestors in the centuries gone by spelt according to sound,

and spelling-reformers, recognizing the wisdom of such a principle,

desire to return to that laudable method, nothing more.

Other great nations of the world have reformed their spelling.

French is fairly consistent, which ours is not. German is practically

phonetic, Spanish is readable at once to anyone understanding the

sound values of the letters of the alphabet, and Dutch, Italian, and

other languages have also been successfully phoneticised. Are

we less able than they to perform that work ? Cannot the

scholarship be found in English-speaking lands to accomplish this

end ? I say yes, emphatically yes ; and it is to be borne in mind

that all scholars eminent in the field of philology in England and

America have declared in favor of a change. If the English tongue

is to become the universal language of the future it must shake off,
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as Rapp has pointed out, that orthographic impediment, of which

the Rt. Hon. W. E, Gladstone says : "I often think that if I had to

set about learning to pronounce English I should go mad. I

honestly can say that I cannot conceive how it is that foreigners

learn to pronounce English, when we recollect the total absence of

all rule, method, system, and all the auxiliaries which people

generally get when they have to acquire something that is difficult

of attainment I am afraid our language bothers the

foreigners dreadfully."

Observation is the key to English spelling. Each word has to

be stamped on the memory separately, and when one pauses to con-

sider the large number of words in our language, the task of

associating the correqj; letters in the formation of words seems almost

impossible. If we bear in mind the many ways in which the same

sound is indicated, and if we were to follow this method in connec-

tion with the study of arithmetic what degree of proficiency would

be reached by children in our public and higher schools ? Imagine

the effect, if a child were taught that 1234 stood, and properly so,

for one thousand two hundred and thirty-four, and that the com-

bination 1243 represented the number two thousand one hundred

and thirty-four, not one thousand two hundred and forty-three ; the

value of the numerals differing in various combinations ! If this

ridiculous and inconsistent method prevailed, how long should we

tolerate it ? Again—What would be thought if to the difficulties

already experienced in learning the game of chess this were added,

that under certain conditions moves and the values of the pieces

must sometimes be altered, and useless pieces permitted to remain

on the board ? What degree of perfection would be attained if in

music flats were to be read for sharps and 7'tce versa, the whole

matter being subject to no rule but dependent upon the performer's

judgment ? Some, doubtless, would see value in such a course of

instruction, as a means of developing patience, but the majority

would not. Our present mode of spelling is not less inconsistent,

not less unscientific, not less trying to the young student, than would

be the case w^ere an analagous method employed in arithmetic, chess,

and music.

It the progress of a people is dependent upon its facility of

mental intercommunication, and it must be admitted that language

is its means of mental intercommunication, it follows that language
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should be easily understood, acquired and used. All irregularities^

anomalies and inconsistencies should be eradicated as completely as

possible. This would appear especially true in the case of the Eng-

lish tongue, which, like the Anglo-Saxon race, is destined to extend

its dominion to every quarter of the globe. In my opinion the

greatest obstacle in the way of the universality of the language we

speak is its cumbrous and archaic orthography. Despite this the

language is rapidly gaining ground, but who is competent to forecast

that degree of increased impetus which a phonetic system of spell-

ing would give the conquering Saxon tongue ?

The six great nations of the world had, at the beginning of

1890, the following number of followers : Portuguese, fifteen millions ;

Italian, twenty-nine millions ; French, fifty millions ; Spanish, forty-

five millions ; German, sixty-eight millions ; and English was spoken

by at least fifty millions of the subjects of Victoria, and by an equal

number of citizens of the United States. In ten years Portugese

rose from fourteen to fifteen millions ; Italian, from twenty-eight to

twenty-nine ; French, from forty-one to filty ; Spanish, from forty-

four to forty five ; German, fifty-six to sixty-eight ; while English

rose from eighty to one hundred millions. The question occurs to

my mind—of the three hundred and four millions of souls compos-

ing the British Empire, how many of these, their children, and their

children's children will speak the language of England ? Further,

sum up the time lost by each unit, composing this enormous national

mass, in tracing useless alphabetic characters, calculate the addi-

tional time and labor which our present orthographic system de-

mands and which all experience, then multiply this by the millions

employing it, and we shall realize how important the question of

reform is ; we shall see a total loss of millions of years of that most

precious of all things—Time.

Reprinting.—It has been urged by some that reformed spell-

ing would render existing books useless, or nearly so. The conten-

tion is, however, groundless, for the simple reason that the desired

reform would not effect so great a change in the appearance of the

words as is generally supposed. In hundreds of words the change-

would amount to no more than a slight transposition of letters, in

others the omission of superfluous characters. The difficulty in

reading old works arises from the presence of obsolete words and

allusions, and but slightly from the difference in the spelling. The
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" suttle theef" of Milton causes us no trouble; " Pittyful weak

hammes, gowty legges," in Shakspere's first edition of " Hamlet,"

does not hide the meaning of the words from us, and, in like manner,

reformed spelling would prove a far from difficult task to those ac-

customed to the prevailing speUing.

Strangeness.—The strangeness in appearance of the rrew spell-

ing is another objection. This, however, is not a very valid one.

Were we to write " smoak," doubtless the recipient of our communi-

cation would be somewhat surprised, and yet the word was written

that way not so many years ago. " Ouisconsin " was the spelling of

Wisconsin as late as the first quarter of this century, as can be seen

in a book, entitled " A Winter in the West," published in New York

in 1834. We might indefinitely extend the list, but few will desire

proof in a matter of this kind.

Pronunciation.—Regarding the claim that confusion would

arise if reformed spelling were introduced, on account of the present

differences in pronunciation, it may be said that there is a received

pronunciation which is neither local nor provincial. This pro-

nunciation would be adopted by the majority of people had they

the means of acquiring it, and no better means could be found than

through the employment of a phonetic system of spelling. I do not

claim for the reform ^lat pronunciation would be minutely indicated,

that is out of the question in an alphabet for practical purposes, but

approximately. It is very doubtful whether the finer shades of pro-

nunciation heard by the trained ear can ever be presented to the

eye by means of an alphabet. The phonograph offers the critical

student of phonetics means for experiment in this direction, but the

generality of people have no great concern in the matter. How-
ever, if perfection cannot be obtained in indicating the exact pro-

nunciation of words through a practical phonetic alphabet, it is cer-

tain the substitution of an improved method of representing our

language would wonderfully improve the pronunciation of the Eng-

lish tongue, and tend to produce a uniformity which does not at

present exist. The observant teacher cannot but have noted the

marked improvement in the pronunciation of words by the student

of phonetic shorthand, and it will be granted by my hearers that the

principle ought to apply in a like manner in the case of phonetic

longhand. Pronunciation is now learned from hearing the words-
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spoken by others who are supposed to be competent to govern in

such matters. The learner is compelled to remember each word

separately, and the extension of the list is a matter of no small dif-

ficulty. Give each its independent and unvarying sign, and pro-

nunciation would be made evident to the eye, and it must be re-

membered that the eye is 'a more reliable servant than the breath.

Such a diversity of pronunciation exists throughout the English-

speaking world that one can with difficulty understand the words

addressed to the ear by people of various sections of the Empire.

English spelling, which does not correspond with received pronun-

ciation, is doing much to perpetuate this condition of affairs, and the

crying need is for a more perfect method of language representation

which shall enable these people to acquire a better and more uni-

form enunciation of their common tongue. Make pronunciation

evident to the eye and changes would in a large measure be checked.

An ingenious Frenchman, Addison tells us, placed on record

the intelligence that the ladies of the court of France, in his time,

thought it a sign ot ill-breeding, and a sort of female pedantry, to

pronounce difficult words correctly. Hard words were, therefore,

frequently chosen so as to afford the fair ones an opportunity of ex-

hibiting their politeness and good breeding. A lady of note having

by accident employed a hard word in the right place and pro-

nounced it properly, the whole assembly was shocked at her breach

of etiquette. There are among us some who would welcome such

a convenient fashion as this, seeing that the danger under the pres-

ent state of affairs is not that we shall pronounce words correctly,

but rather incorrectly, and that many in high places do pronounce

certain words outrageously is evidence of the difficulties surrounding

the acquirement of a good enunciation under prevailing conditions.

Economy.—A phonetic system of spelling would reduce the cost

and labor of printing and writing by twenty-two per cent. It would

enable a child to obtain an elementary education in two years' less

time than under the prevailing system. This fact is vouched for by

Dr. Gladstone, of the city of London (Eng.) School Board. A book

printed in the present spelling and retailing at one dollar would, if

phonetic spelling were adopted, sell at eighty cents. The adoption of

the '• Five Rules," would not of course confer the full benefit of the

complete phonetic system, but would be so great a step in advance

that people would be convinced in a most practical manner of the
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necessity and wisdom of proceeding to the ultimate stage of represen-

ing each elementary sound of the language by a distinct and un-

varying sign.

The great Forth Bridge, constructed at the enormous outlay of

two million pounds, sterling, was built to expedite the journey from

Edinburgh northward. The St. Clair tunnel, planned by a gentle-

man of whom Hamiltonians are justly proud, cost many thousands

of dollars (how many I am not able to state). This tunnel was

built to facilitate communication between Ontario and Michigan—
and yet there stands, and has stood for several centuries, an obstacle,

in comparison with which the difificulties experienced previous to the

completion of these wonderful engineering feats, were as nothing.

This stumbling-block hampers a school child in his battle for

knowledge, delays our youth entering higher schools of learning by

some two years, forces us to expend over twenty per cent, of time

and money more than is really necessary, is a source of no small

difficulty to ourselves, and of infinitely more to the foreigner who
desires to learn the English language. Unlike those barriers to

rapid travelling, which were natural, this is purely artificial, and

could be removed at a cost which would fall into comparative in-

significance when compared with the outlay of treasure in the Forth

and St. Clair enterprises. This barrier to education, progress, and

refinement, this enemy of economy of time and money, is our

illogical and inconsistent method of spelling.

To reform our spelling, to reform all evils, to spread a know-

ledge of truth in all its departments, is the spirit of the age which

the poet echoes, when he sings :

—

" Let knowledge grow from more to more."

The English language is a noble language, rich in perspicuity,

exactness and euphony, and were it not retarded by an archaic and

clumsy orthography would speedily take the place for which it is

pre-eminently fitted. What are we doing to place this wonderful

Saxon tongue, enriched by grafts from all languages of the world,

in a position to assert her right to universal sovereignty ? Why is it

so many prefer hobbling along with a defective alphabet and a far

more defective orthography ? Why so much inertia in a matter of

such far-reaching importance ?

In conclusion I cannot refrain from adverting to Richard
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Steele's contribution to the "Tatler," June, 1710. The subject is

a noble one—" On the Love of Country as a Principle of Action."

One sentence struck me as being peculiarly applicable to the ques-

tion under consideration this evening. The words were " But how-

ever general custom may hurry us away in the stream of common

error, there is no evil, no crime, so great as that of being cold in

matters relating to the common good." It may be claimed that I

am usurping too high a place for my subject. I cannot believe so.

Knowledge is power, and anything that stands in the way of the ac-

quirement and diffusion of knowledge is a national misfortune,

nay ' national ' is too narrow a term in this age of the world. When

primary education is receiving a larger share of public attention

than ever before, this question of our spelling must assume greater'

prominence. When it is of the greatest importance to educate the

mind, it is positively cruel, and none the less cruel because senti-

mental, to force the child to spend its energies upon the mechanics

of language, to compel the mind to digest the dictionary to learn

the spelling, the drapery, of words. When the mind is being intro-

duced into the realm of education it is cruel to present to the little

student, in language representation, chaos instead of exactitude and

order. No wonder that the little minds are frequently perplexed

over the inconsistencies and anomalies of spelling ; no wonder that

the child feels so much, difficulty in expressing his thoughts just so

soon as a pen is placed in his hand. Is it not easily seen that the

mind distracted from the idea sought to be expressed and occupied

by the superficialities of words, their ever-changing garb, can have

but a moderate degree of success? Why should the mind be ob-

structed by such a demoralizing obstacle ? Ought not some means

to be provided whereby the hand might keep company with the

mind ?

How is a reform to be brought about ? By a vigorous presenta-

tion of facts in the matter to the people at large, and the education

of public opmion to that point which will ensure the success of the

movement. Philologists are unanimous in their demand for a bet-

ter mode of writing and printing words ; that mode, they say,

must be phonetic^ or practically so. Each individual must do his

share of missionary effort in behalf of the reform, and last but not

least, the press, which is responsible in a large measure for our

present stereotyped 'spelling, must lend its powerful aid.
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NOTES ON THE GENUS RHUS.

Read before the Hamilton Association, March s^th, i8g2.

BY T. J. W. BURGESS, M. B., F. R, S. C.

The paper that I have prepared for your consideration deals

with a class of plants, which, whether considered with reference to

their beneficent or toxic effects on the human race, should be much
more familiar to the general public than they now are,—I refer to

the various species of Rhus.

The most noteworthy example of this genus in our own country,

and the one to which the greater part of my remarks will apply, is

commonly called Poison-Ivy. When we consider how common this

plant is, and the number of persons liable to exposure to its noxious

influence—the laborer engaged in railway work and in clearing bush

land, the farmer working about his fences, one of its favorite habita-

tions, and the child so often employed in berry-picking or in gather-

ing the wild flowers with which our woods and meadows abound

—

I cannot impress on you too strongly the necessity for a thorough

knowledge of the various species, their appearance and that of the

plants with which they are most likely to be confounded, their

poisonous effects and the prevention and cure of these. Some of

the varieties being used for domestic purposes, others as medicines,

I will also call your attention to their uses in the arts and sciences.

The only representative of the large order, Anacardiacece, the

Cashew family, in northejrn North America, is this genus Rhus, a

name derived from the Greek verb reo, " to flow/' so called because

it was thought to be useful in stopping hemorrhages. Truth to tell,

the name was not inaptly applied by our forefathers, all the varieties

being possessed of more or less astringent properties, some of them

in a very marked degree. The genus, to the non-botanical com-

monly known as Sumach or Shumach, is composed of trees or

shrubs having a resinous or milky acrid juice ; alternate leaves
;

small, regular, greenish-white or yellowish flowers : and a fruit

formmg a sort of dry drupe.

Not less than fourteen varieties of Rhus are or have been used
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in the arts and sciences (the term including medicine), and these I

shall, for convenience of description, divide into two classes, native

and foreign, dismissing the latter with but a brief mention of their

uses.

Of the foreign species there are six.

Rhus Cotinus, sometimes cultivated in our gardens for orna-

ment, under the names " smoke-plant," " purple fringe-tree,'' and,,

from the curious appearance of its seed-vessels, which look like a

powdered wig, "periwig-tree," is known in commerce as Venice

sumach. It is a small tree with purplish-green flowers, supported

on hairy peduncles, and is a native of Siberia, Austria and Northern

Italy. It is not used in pharmacy, but yields one variety of a wood
known in trade diS fustic, which has been largely employed for pro-

ducing a yellow dye. A noticeable pecularity about this species of

Rhus is that its leaves are simple, like those of the elm and maple,

not compound like those of the horse-chestnut and ash, as is the

case with the rest of the genus.

Rhus Coriaria.—Of this both the leaves and the berries have

been used as astringents and tonics, and the ground twigs as a dye-

stuff. It is a native of the Ukraine, in Russia, and has been re-

garded by the inhabitants, when combined with a decoction of

Genista Tinctoria leaves, as a preventive of hydrophobia. It is em-

ployed both internally and locally, and the peasantry have great faith

it its curative powers, but extended trials in other parts of Europe

have shown it to be useless in this much dreaded affection.

Rhus Succedanea is indigenous in Japan. From its berries is

expressed a wax sometimes used in pharmacy known as Japan wax.

It is of medium quality, ranking between beeswax and the ordinary

vegetable tallows.

Rhus Vernicifera, varnish or Japan sumach, inhabits India and

Japan, where it is highly prized for its yielding, from incisions made
in the stem, a gum from which is made one of the best of varnishes.

Rhus Metopium is found in the West Indies, chiefly Jamaica,

and is said to be one of the sources of " hog-gum," extensively used

by book-binders in the process of marbling paper. Ttiis peculiar,

and certainly not euphonious, name is derived from the fact that

hogs, when wounded, are reputed to rub themselves against this tree

so as to cover the wound with its juice and form a protection against

the irritation of insects.
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Rhus Semi-alata, a native of China and Japan, yields a gall

largely used, especially by the Chinese, in dyeing their famous yel-

low silks. It is also highly esteemed by them as an astringent

medicine.

Of the native species of Rhus I shall speak of eight, and, not

to afflict you with their scientific distinctions, I will classify them as

poisonous and non-poisonous, confining my botanical descriptions

chiefly to the poisonous class, it being most important, to be able

clearly to distinguish these from certain non-poisonous plants resem-

bling them. The eight species are equally divided, four being in-

nocent and four highly noxious. And first let me call attention to

the non-poisonous varieties, meaning by this non-poisonous by con-

tact with the plant, for, if given internally in large doses, even the

innoxious ones act as irritants.

Rhus Aromatica, fragrant sumach—is a straggling bush with

tri-foliate, hairy leaves. The pale-yellow flowers, in clustered spikes

hke catkins, precede the leaves, which are sweet-scented when

crushed. It extends from Lake Superior westward and southward,

in dry, rocky soil, a variety, the Rhus Trilobata of Nuttall, chiefly

affecting the Rocky Mountains and Sierra Nevadas. This plant, a

a few years ago, had a high reputation among some authorities as

an astringent in enuresis, the diarrhoea of children, and the night

sweats of consumption, but it has now fallen into disuse to a very

great extent.

Rhus Glabra^ variously known as sleek, smooth, Pennsylvania

and upland sumach is found over the greater part of North America,

south of the Arctic Circle. It is a short two to twelve feet high,

with straggling branches, covered with smooth, light gray or some-

what reddish bark. The compound leaves, consisting of eleven to

thirty-one leaflets, whitened beneath, in autumn change to a beauti-

ful red. Growing along fences, borders of woods, and in rocky

fields, its flowers open about July, and the fruit, often eaten by the

country people, ripens in early fall. Excrescences produced on the

under side of the leaves have been used as a substitute for the

officinal galls obtained from the oak, Quercus Infectoria. Like galls,

these excrescences are due to puncture of the young shoots by a

hymenopterous insect to deposit its eggs. This irritates the part

and a tumor arises, the result of morbid growth. The eggs enlarge

with this growth and are converted into larvae, which feed on the
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vegetable matter. Finally the larvae become flies and escape by

eating their way out. For use, these excrescences should be

collected when of full size, just before the eggs are hatched. All

parts of this plant contain a large amount of gallo-tannic acid, and

the bark is often used in tanning. The berries have a sour,

astringent taste and owe their acidity to malic acid, which, however,

according to Mr. Cossens, is not contained in the berries themselves

but in the pubescence which covers them. An infusion of the fruit

has been used as a refrigerant drink in fevers and as an astringent

gargle in ulcerated sore throat.

Rhus Copallina^ dwarf sumach, mountain sumach, or the Gum
Copal tree, is a shrub with running roots, one to seven feet high,

inhabiting rocky hills. The only known station for it in Canada is

the Thousand Islands. Its branches are downy, and the petioles

between the leaflets are wing-margined. Gum Copal so largely used

in making varnishes, is the product of a number of different trees,

one of which, according to some authorities, is the Rhus Copallina.

The plant possesses similar, but less strongly marked, medicinal

properties to Rhus Glabra, already described, and may be used

as a substitute therefor.

Rhus Typhina, staghorn sumach, grows very commonly through-

out Canada, from Nova Scotia to Lake Superior, along railway

tracks and on sterile hillsides. It forms a tree ten to thirty feet

high, with orange colored wood. The branches and stalks are

densely velvety-hairy, with serrate leaflets pale beneath. This, the

the fourth and last of the innoxious species to be described, also

possesses properties similar to Rhus Glabra, and may be substituted

when that plant cannot be got.

Of the four indigenous species which have poisonous properties,

one is an inhabitant of the Southern States, and a second of

California, while the third and fourth are common in all parts of

North America between the 35th and 60th parallels. Since their

poisonous^ and probably their therapeutic, effects are similar, I will

first give a short description- of each species and devote the re-

mainder of my remarks to the physiological and therapeutic actions

of Rhus Toxicodendron, the common form of poison ivy in Canada.

Rhus Pumilum, growing only in the Southern States, and very

common in North Carolina, is a pubescent shrub, about a foot high,

said to be the most poisonous of the eastern varieties. The pinnate



THE HAMILTON ASSOCIATION. 1 23

leaves, consisting of about eleven oblong, coarsely-toothed leaflets,

are downy beneath. The three upper leaflets are often confluent,

the terminal one, when distinct, being alternate at the base. The
flower panicles are nearly sessile, with the drupes are covered with

a red, silky pubescence.

Rhus Diversiloba of Torrey and Gray, or Rhus Lobata of Hooker,

approaches very nearly to Rhus Toxicodendron. It is generally a

shrub, but sometimes a climber, and is said to be the most poisonous

of all the Rhuses. It is chiefly a native of California where it is

known by the Spanish name of " Hiedra," but is said by Douglas

to occur on the north-west coast. Its leaves consist of three, rarely

five, obtuse lobed leaflets ; its flower panicles are shorter than the

petioles ; and its fruit is white and pubescent. With her usual

generosity, nature, according to Dr. Canfield, provides an antidote

to poisoning by this species in the shape of another Californian

plant, the Grindelia hirsuhila, of which either the bruised plant

itself, or a decoction, is applied to the parts.

Rhus Venenata, formerly called Rhus Vernix, is known by the

different names of poison dogwood, poison elder, poison ash, poison

sumach, swamp sumach, white sumach, and varnish tree. Affecting^

rich, swampy ground, in shaded situations, it is a shrub or small

tree usually growing from six to eighteen feet high, and is one of the

largest of our native species of Rhus. The trunk seldom exceeds

three inches in diameter, and, branching at a height of three to five

feet, usually makes a repeatedly two-forked ramification, the final

twigs terminating in thick clusters of leaves. The smooth bark is

dark gray on the trunk, lighter on the branches, and reddish on the

twigs and petioles. The leaves, expanding in May, are at first dark

yellow in color, but become deep green with a paler under surface

when mature, and finally, at the first touch of frost, assume a beauti-

ful deep crimson hue that can fairly vie with the maple for brilliancy

of effect. The seven to thirteen leaflets forming the compound
leaves are obovate-oblong in shape and entire. The small yellowish

flowers are arranged in loose and slender axillary panicles, forming

large masses of fragrant bloom at the ends of the branches, which

attract innumerable swarms of bees. Whether the honey derived

irom this source possesses any poisonous properties I am unable to

say, but, as at various times there have been reports of poisoning by

honey in particular localities, it would be a point well worthy of in-
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vestigation whether this form of poison-ivy does not also abound

there. The berries, ripe in October, are whitish or dun-colored,

with striate stones, and look somewhat like bunches of small grapes.

—a similarity, however, which need give rise to no error, as a glance

at the leaves shows them to be compound, whereas in the grape they

are swiple. Taken altogether, this Rhus is one of the handsomest

shrubs imaginable when in bloom, but is unfortunately one of the

most dangerous. Rhus Venenata has been thought to be identical

with the Rhus Vernicifera of Japan, and when incisions are made
into its bark there is a copious flow of viscid fluid, yellowish at first,

but soon changing to a deep black, which, when boiled, makes a

fine varnish. The poisonous properties of this tree are said to be

more powerful than those of Rhus Toxicodendron, persons exposed

to its influence being more apt to suffer, and more severely. I have

known several cases of poisoning due to this plant being mistaken

for the common elder, an error which could never arise were the

fact borne in mind that both varieties of elder, found in this coun-

try, have the margins of the leaves toothed, whereas in Rhus Venen-

ata they are entire. In addition, the elders have dense masses of

flowers, and a fruit which, when ripe, is either red or black, while

the form of poison-ivy has slender, scattered bunches of flowers, and

a fruit whitish' in color when mature. Rhus Venenata is not very

common in Canada, but is occasionally found in the western part

of Ontario. The recorded localities are Weston, Port Colborne^

Niagara Falls, Hatchley and London, Ont.

Rhtis Toxicodendron may be made to include Rhus radicans, as

botanists are now pretty well agreed that it is but a variety of the

former, its differing form and characters, viz., more entire leaflets

and high climbing stem, being dependent on the circumstances of

its habitat. Rhus Toxicodendron was first described in 1635 by

Cornutus in his work on Canadian plants, as a species of ivy. The
Indians were well aware of its properties, and its effects were men-

tioned by Kalur and other travellers in North America. Poison

oak, poison ivy, poison vine, poison creeper, and sometimes poison

mercury, are names applied to it. It is very common throughout

Canada from Nova Scotia to the Saskatchewan at Fort Edmonton,

and is also recorded as occurring in woods near Yale, British Colum-

bia. It is commonest in fertile and low grounds, but will thrive in

barren and elevated places, and attaches itself to any bodies in its
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vicinit}* by numerous thread-like rootlets given off from the stem.

Sometimes it climbs spirally to the tops of our tallest trees, attain-

ing a height of forty or fifty feet, again it is met with along the sides

-of fences which serve as a convenient support, or crawling over bush

or rocks, along the ground, in which cases it never exceeds from one

to three feet in height. This low form sends off many small branches,

the pendulous extremities of which often give the plant a bushy ap-

pearance. The stems are from a quarter of an inch to two inches

in thickness, and covered with a grayish-brown bark. The leaves,

which are said to be eaten by cattle with impunity, are trifoliate
;

the leaflets being rhombic-ovate, pointed, pubescent beneath, and

variously notched, of a shining red when they first appear in spring,

but bright green at maturity. The flowers are small, greenish-white

^
in color, and disposed in simple axillary racemes. The fruit is a

round, dry berry, about as large as a pea, of a pale green color, and

ripe in October. As in Rhus Venenata, from the bark when

wounded exudes an acrid, milky juice, which exposed to the air for

a few hours changes to an intense black, which will leave indelible

stains on linen or cotton, not effaceable by any known chemical, and

which has been used as a marking ink. The researches of Professor

Maisch have proved that the acridity of the juice of Rhus Toxico-

dendron is due to the presence of a hitherto unknown" volatile acid,

analagous to, but distinct from, formic and acetic. Toxicoden-

dric acid, when isolated, is found to affect the skin, either by

direct contact or by its vapour, exactly as the fresh plant itself does,

proving beyond doubt that the poisonous properties of the plant are

due to it. This principle is in a great measure dissipated in the

process of drying, and hence dried preparations of the plant are

much less apt to act noxiously, though even these should be hand-

led with great care by such as are susceptible to poisoning by it.

The plants for which Rhus Toxicodendron is most often mistaken

are the Virginia Creeper or American Ivy {Ampelopsis quinquefolid)

with which the climbing variety often entwines itself, and the

uralias nudicaulis and quinqnefolia^ commonly known as Wild Sar-

saparilla and Ginseng, often found growing with the low form.

These plants are very easily distinguished if one will take the trou

ble to remember a single simple distinctive mark, viz., that they

have ^2^^ leaflets on a single leaf-stalk, whereas the poison ivy has

only three. Other distinguishing marks are that the aralias have
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regularly serrate leaves and in nudicaulis the flower-stem is separate

from the leaf-bearing one.

The toxical effects of the poisonous species of Rhus are pro-

duced in various ways and degrees of severity, but in all cases they

are due to absorption by the system of toxicodendric acid. They

may be the result of direct contact with any part of the plant or its-

juice ; of exposure to smoke from the burning of it ; of inhaling

the steam arising when making pharrnaceutical preparations of it ;.

of internal use ; and of emanations from the growing plant. The

most specially noteworthy of these methods of poisoning is that by

exhalations from the living plant itself. According to Cazin, such

exhalations are only given off when the plant is not exposed to the

sun's rays (as when it grows in the shade and at night) and consist

of hydrocarburetted gas mixed with toxicodendric acid in a volatile

state. That they will cause poisoning in those exposed to their

influence, without actual contact with the plant, and even at con-

siderable distances, is doubted by many scientists, but there is

considerable weight of evidence pomting that such is really the case,

Wyville Thompson, of the late Challenge exploring expedition, states

that among the blacks of the West Indies there is a superstition that

?ome species of Rhus will poison without actual contact. Aborig-

inal traditions are rarely found to exist without some foundation, and

in this case so strong a one that it should have prevented, the report

being called a superstition without fuller investigation. I could cite

a number of instances of poisoning, both recorded and coming under

my own notice, where all the evidence goes to show that there was

no possibiliiy of contact with the plant. "A lady of known suscep-

tibility was attacked after being out driving, though she had never

left the vehicle, which kept the centre of the road. Here the near-

est distance of possible exposure would be that of plants growing,

where they were afterwards discovered, along the fence, a distance

of over twenty feet." Again, a medical friend of my own experienced

a severe attack after passing, at a distance of at least three feet, a

thicket in which grew a mass of the plant ; while a gentleman so

noted in the scientific world as to vouch for the accuracy of his

powers of observation, while engaged in geological researches, found

to his cost the effect of passing some, though he had previously

noted it, and was hence most scrupulous not to let it touch him. It

seems to me, too, that the knowledge of this method of poisoning
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by Rhus is peculiarly interesting as offering a plausible solution of

what are generally regarded as fabulous stories of the deadly effects

of the upas tree of Java, under which the wearied traveller laying

himself down sinks into that sleep which knows no waking. Is it

not at least within the bounds of possibility there may be a Javanese

tree possessing similar, perhaps stronger, noxious properties to Rhus
Toxicodendron, and thus capable of poisoning its surrounding

atmosphere ?

The poisonous effects of Rhus are both local and constitutional.,

according to the idiosyncrasy of persons ; acting upon some only

locally, upon others only constitutionally, and upon yet another,

and the most frequently met class, in both these ways. A certain

constitutional predisposition is requisite for the occurrence of

poisonous symptoms, many individuals being quite insusceptible.

I myself am a case in point, having often rubbed both Rhus
Venenata and Rhus Toxicodendron, as well as their juices, over my
hands and face without suffering the slightest inconvenience there-

from. To illustrate the peculiar virulence of this plant toward some

constitutions, I might state that the celebrated chemist Fontana,

knowing himself to be easily poisoned by it, and wishing to examine

into its properties, caused specimens to be got ready by another

person, but accidently touching one of the leaves, under some

water into which it had dropped, in a short time began to siiffer

from its poisonous effects. This susceptibility varies greatly under

certain conditions of animal and atmospheric temperature. In

some persons a difference is observable whether in a warm or cold

climate, and some suffer only on very hot days. With others climate

and season seem to make very little difference. Children are much
more liable to be poisoned than adults, and females than males.

When the skin is moist the poison is more readily absorbed. A
gentlemen who had often handled the plant with the greatest

impunity, experienced his first attack through rubbing against some

of it while his skin was still undried after bathing, and though he

has several times since rubbed the plant over the dry skin, has

suffered no ill-effect. For this reason also, persons perspiring,

especially if fatigued, are more liable to be affected.

Instances are related in which a periodical return of the

symptoms of poisoning, without fresh exposure, has. occurred for a

number of years. This is doubted by some, who ascribe the
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succeeding attacks to fresh exposures to the plant's emanations,

without the patient's knowledge. An able advocate of this view

thus expresses himself in regard to the poisonous emanation :

" Being volatile, it may be readily diffused, and like malaria or the

cause of hay-asthma, may act under favorable circumstances, as of

aerial currents and susceptibility in the recipient, at a considerable

distance from its source. Now it is well known that no protection

is conferred by a prior attack, and hence it might reasonably happen,

that a person having suffered from ivy poison one season, would

also suffer the next by reason of susceptibility, even though

scrupulous precautions should be taken to avoid direct exposure.

In such a case the diffused emanations might be sufficient as an

exciting cause to account for the recurring attack. It is to be noted

that the so-called recurring cases always take place during the

summer season, and at the period of the plant's poisonous activity,

but never in the winter, which lends support to the supposition of

the existing cause being diffused in the atmosphere." These

plausible arguments do not however, to my mind, clear up all the

reported cases of recurrence. A gentlemen was poisoned one year

in this country, and the next he went to Europe, where, at the

same season of the year as that when he was first poisoned, most

of the symptoms returned. Now, being in Europe, he could not

be exposed to the noxious emanations of poison ivy, and the oppo-

nents of the recurrent theory would have to fall back on the far-

fetched argument that he might have been exposed to noxious

effects, resembling those of poison ivy, from some poisonous shrub

of Europe. Further, in some cases the eruption is said to have

returned annually for several years, and one can hardly imagine

a person suffering a number of consecutive attacks without noting

his fresh exposure in at least some of them.

In the New York "World" last year there appeared in an arti-

cle, by one Edmund Collins, on the poisonous rhuses, the following

extraordinary statement :
" Every one does not know what is the

meaning of the term ' poison-ivy.' They do not know that a little

while after touching the leaves or branches of a poisonous tree or

ivy, a vivid red rash appears upon the hand, wrist or leg, and then

spreads over the whole body, A microscopist removes a little of

the rash, puts it on the slide of the microscope, and, under a glass

with a magnifying power of 300 diameters, sees an active little para-
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site. This parasite lives in millions on the ' poisonous ' tree or plant,

but when the leaf or stalk where they cluster is touched by one's

hand or wrist, a score or more of them may be found clinging to the

skin. They cannot be seen with the naked eye, but they may be

removed by the edge of a sharp instrument and put on the slide of

a microscope. They are rather oval in shape, and have a wonder-

ful power of reproduction. Suppose a child touches a leaf or stem

with his hand or wrist, five or six of these parasites get upon the

iskin, huddling close together, and remaining in the same spot for

hours. The child doesn't feel them and can't see them, but the pests

at once begin to burrow under the skin, feeding and building nests.

In a short space of time they have increased a thousandfold, after

which they all move about, making little settlements all over the

the body, turning the skin rough and red, and producing a torment

of itching. These parasites are communicated even by shaking

hands, though the bacillus (which it really is) will not burrow so

readily in the skin of an adult as in the softer skin of a child. I

have known about eighty per cent, of a school, consisting of nearly

sixty pupils, to be contaminated by one small boy who had the rash

of poison ivy on his wrist. He was the only one in the school who

had been in the woods, and he had brushed through a clump of

poison ivy. It was the belief down to a very late period that the

poison from these plants was an acid or sharp juice, which, getting

upon the skin, irritated the part and set up an inflammation. The

modern microscopists know it is a parasite which can live on the

petals or stems of the plants named, or on human blood, and thrives

best on the latter. The two poison sumachs are provided with a

thick, viscid juice, which exudes when a branch, stem or leaf is

crushed or broken. In this matter are myriads of the parasites, but,

as already stated, they are communicated to the skin by the brief

contact of any exposed portion of the hands, arms, face, or any other

part of the body."

On reading this strange statement I at once communicated with

Dr. Van Harlingen, of Philadelphia, one of our best authorities on

skin diseases, who told me, as I had surmised he would, that the

statement was a mere newspaper " yarn," which advanced an utterly

untenable statement, and one of which he had never even heard.

The symptoms of rhus poisoning are violent itching, redness,

burning, and erysipelatous swelling of the parts subjected to its in-
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fluence. The face and hands are most apt to be affected, in some

cases the swelling being so great as to obliterate the features, but

any part of the body may present similar appearances. Of poison-

ing by its internal use there are five cases on record. In one in-

stance two children, aged respectively six and eight years, ate the

berries ; and in the other, three persons, a boy aged twelve and two

girls aged fifteen and seventeen, took an infusion of the root in mis-

take for one of sassafras. In a few hours there was drowsiness and

stupor, followed by vomiting, convulsions and delirium, and in some

of the cases there was an eruption over the body. All these persons

recovered after varying intervals.

The prevention of poisoning by the rhuses should be strongly

impressed on the community at large. Everyone should know the

distinctions, which I have already given, between the various species

and the plants with which they are most liable to be confounded.

Being worthless and of little value except medicinally, and even

then probably much overrated, they should be extirpated by every

thrifty farmer. A strong alkaline solution, used immediately after

exposure, will often prevent the poisonous effects of rhus on those

known to be susceptible to its influence, while anyone obliged to

work near poison ivy should smear his face and hands freely with

sweet oil or grease, when no ill effects are likely to follow.
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REPORT OF THE COUNCIL.

Read at the Anmcal Meeting, May 12th,

i8g2.

The Council have much pleasure in submitting their report for

the session 1891-2, and especially in directing attention to the pro-

gress the Association has made since the last annual meeting.

Twelve meetings of the Council have been held, the proceed-

ings of which have regularly been reported to the Association.

Shortly after the election of the present Council, arrangements

were made for holding a number of special meetings of the Asso-

ciation, at the first of which, held on the fourth Thursday of Sep-

tember, Professor Ramsay Wright, of Toronto, kindly consented to

be present. In all fifteen general meetings of the Association have

been held during the year, the average attendance being fifty-four.

The following is a list of the titles and authors of the various papers

read :

Sept. 24.—" Microbes—their Life and Work," an address by Pro-

fessor Ramsay Wright, of the University of Toronto.

Oct. 8.—" Notes on Fossil Silurian Plants," by Col. C. C. Grant.

Oct. 22.—" How we Measure," by W. H. Ballard, M. A.

Nov. 10.—" The Study of Biology," Inaugural address by the Pre-

sident, A. Alexander.

Nov. 26.—"A Criticism of our School System," by Rev. A.

Burns, D. D.

Dec. 9.
—

" Canada : its Canals and Waterways," by H. B. Witton.

Jan. 14.—" Memory," by S. B. Sinclair, M. A.

Jan. 28.—" Man Scientifically Considered," by J. Alston Moffat.

Feb. II.
—"The Chemical Reactions of the Bleaching Processes,"

by J. B. Turner, B. A.

Feb. 25.
—

" Messengers from the Skies,'' by H. B. Small, of Ottawa.

Mar, 10.—"Fungi affecting Fruits," by L. Woolverton, M. A., of

Grimsby.

May. 24.—" Spelling Reform^" by C. R. McCullough.
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April 14.
—" The Jews and the Persecutions in Russia," by W. H.

Schofield, B. A,

April 28.— " Notes on the Genus Rhus," by T. J. W. Burgess, M. B.,

F. R. S. C, of Montreal.

May 12.—The Origin and Development of the Horse," by Wm.
Mole, M. R. C. V. S.

Two sections of the Association known as the Physical and

the Philosophical were organized in November ; these and the three

previously existing will submit reports of their work during the year.

Within the past month a Camera Club has been organized as a

Photographic Section of the Association, and the prospects for good

work in it are exceedingly bright. Working rooms have been se-

cured for it and the Physical Section within a short distance from

the Museum.

One corresponding member and fifty ordinary members have

been added to our list during the year ; one has withdrawn, and

two, Charles Robertson, M. A , and Thomas C. Mewburn, have been

removed by death, Mr. Robertson was Chairman of the Philologi-

cal Section from its formation, and took a deep interest in its wel-

fare.. His death, mourned by all who knew him, will be a severe

loss to the Association. Mr. Mewburn was a especially frequent

and valuable contributor to the Museum, and the collection which

he has left us will constantly remind us of his worth.

A number of valuable donations to the Museum have been

made during the year, and increased shelf accommodation has had

to be provided. The Council would call attention to the necessity

for placing in a public collection as many as possible of the Indian

relics in which this district abounds, and will undertake on behalf

of the Association the care of all entrusted to it.

The last issue of the Journal and Proceedings of the Associa-

tion was sent to a largely increased number of Societies, and most

of these have in turn sent us copies of their transactions, many of

them of great value. Seeing the importance of enlarging our ex-

change list the Council have determined to issue a larger number of

copies of this year's Proceedings : the publications received from

other Societies are at all times easily accessable to members.

The Council would recommend that Mr. H. B. Small, of Ot-

tawa, an.honorary member of the AssociatioUj be our representative
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at the approaching meeting of the Royal Society of Canada, and

that our annual outing to held at Grimsby on Saturday the nth of

June.

All of which is respectfully submitted.

A. ALEXANDER, v A. W. STRATTON,
President. Secretary,
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REPORT OF THE GEOLOGICAL SECTION.

Read at the Antiual Meeting of the Association,

May 12th, i8g2.

The Section, in submitting this report, desires to state that an

active interest has been maintained by the members throughout the

year, and many valuable specimens have been added to our already

large and representative collection.

Nine meetings have been held, at eight of which papers were

read. The Section is deeply indebted to the untiring energy of its

chairman. Col. C. C Grant, who has contributed all the papers.

The papers read have been as follows :

1891.

May 22.—"Irish Celts and their Relics, III," (published in last

years' Proceedings.)

June 26.—" Notes on the Niagara Falls Rocks."

Sept. 25.-
—"Geological Notes on the Marl Lake, Anticosti."

Oct. 23.
—"Fossil Plants, Hamilton," supplementary notes to the

paper read before the Association on Oct. 8th.

Nov. 27.
—"The Fossils of the Cretaceous and Eocene Forma-

tions, I."

Dec. 25.—"The Fossils of the Cretaceous and Eocene Forma-

tions, II."

1892.

Feb. 26.—" Fragments of Palseozoic Sea Floors."

April 22.—" Mesozoic Reptiles. Have they any living representa-

• tives ?
"

At the meeting of June 26th, the following fossils were reported

as having been found on the Field Day:—Favosites Niagar'ensis,

Caryocrinus Ornatus, Caenostoma Constellatum, and a new variety

of Stromatoporae.

A number of specimens have been added to' our collection

during the year, for which we are especially indebted to Messrs*

Charlton and Walker and the Geological Survey of Ottawa.

Respectfully submitted,

A. T. NEILL,
Secretary.
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NOTES ON THE NIAGARA FALLS ROCKS.

Read before the Geological Section, June 26th, i8gi.

BY COL. C. C. GRANT.

So much has already been written regarding the Falls of Niag-

ara that no point seems left for investigation. The rate of recession

has been determined by a host of writers, who widely differ on the

matter. I may add, however, that periodical surveys have been made
within the past fifty years, by which it is computed the gorge at the

present time recedes about 2.4 feet in the year. This recession must

have been much slower when harder material than the earthy shales

rested at the base. As the river gradually cuts back its way to

Lake Erie, owing to the dip of the beds, about twenty-five feet in a

mile, the Niagara limestones now at the top must occupy the lower

position of the softer layers, and then its backward course will be

considerably checked.

While all I have stated is already known to the senior members

of the Geological Section, I feel assured they will pardon me for

explaining to our younger brothers of the hammer. The rocks

exposed in this neighborhood in descending order are as follows :

Boulder clay and gravel, containing fresh water shells have been

found resting on Niagara limestone, overlying shales and limestones

of the same series, followed by the Clinton beds, which are about

eighty-five feet in thickness and particularly well displayed along the

Niagara escarpment near Hamilton. This overlies the Medina beds,

shales capped by a freestone band, known as the grey band. All

except the first (Post-pliocene) contain corals, marine shells and en-

crinites, in addition to fucoids or sea plants. No reasonable doubt

can be entertained respecting the occurrence of the sea lilies in the

Medina sandstone. No crinoid, as far as I know^ has ever been

discovered here or elsewhere in these beds ; fragments of the

stalk of two distinct species were obtained, and both were in

better preservation than the Tentaculites (unrecorded) found at the

like horizon. I may notice here that in many instances these

marine remains have been mineralized or converted into iron pyrites.
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I have already explained the difficulties we encounter in

recognizing fossil algae fucoids, decayed as many were when

imbedded, and the internal structure so flattened and compressed

that the microscope can afford little if any light, even when fairly

preserved specimens are obtainable. However, I may state, the

grey band contains about seven or eight species of plant remains. I

forwarded to Sir Wm. Dawson some in excellent preservation from

an abandoned quarry near the reservoir ; but as I intend to cal!

the attention of the section to this class of fossils on a future

occasion, I need say no more on the subject now. If any of our

members should ever pay a visit to Grimsby, by following tip the

bed of the stream you may collect well preserved examples of the

Arthrophycus Harlani, a branching fucoid v/hich some palaeon-

tologists think represents the filled up sand burrow of an extinct

Crustacean.

The Niagara shales in the high cliffs to the right as you enter

the ravine there from the Grimsby road, hold numerous heads of

the well-known encrinite, Caryocrinus ornatus. A few have been

collected by Hinde and Nicholson along the banks of the river

Niagara, also below the Falls.* It has been remarked, when you

find a single specimen of this sea lily you are almost certain to un-

earth an entire colony of the crinoids by searching carefully. About

four feet from the base of the Niagara shale, near the rock cutting,

Hamilton and Erie Railway, 1 found nearly three dozen in a few

days, shortly after the line was opened, also two heads of the fine

crinoid, Eucalyptocrinus decorus, and upwards of fifty of the singular

little encrinite, named Stephanocrinus angulatus. All were previ-

ously described by Dr. Jas. Hall, or other geologists, as character*

istic of a like Silurian horizon in the State of New York. The

Silurian star-fish, Petraster bellulus, described and figured in the

Paljeozoic Fossils of Canada, was discovered at Stony Creek by

an old friend of mine, Johnson Pettit, of Grimsby. Unless this

locality is included in the township of his residence, the error ad-

mits of rectification. He pointed out to me the exact spot where

he extracted it from the Niagara shales. We have no reason to

suppose that such rare fossils are confined to particular parts of the

elevated sea bottom. The red and mottled shales of the Medina

series, running out near Oakville, only contain a few ill-preserved

The exact locality they refrain from making known.
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plant remains. The absence of free shell, for instance, is very re-

markable ; but, although the 340 feet of it in Canada has been

carefully examined by field geologists, it has only yielded the

doubtful fucoids. Not long since it was thought to be a deep sea

deposit, and this may account for it. Such an idea cannot be en-

tertained. Deep sea dredging expeditions revealed the secrets of the

sea's abysses. The capping band (sandstone) points to an ancient

coast line, and seemingly it was deposited in shallow water. Prof.

Wilkins' idea that the shales were laid down in a sea impregnated

with mineral salts injurious to life, appears to be more worthy of

consideration than any other theory advanced on the subject yet.

He certainly deserves great credit for boldly grappling with a dis-

puted point which few field geologists would dare encounter, and

the majority are anxious to carefully avoid. All the four Clinton

bands, red and green, are fossiliferous, they thin out to the east, the

lower ones contain star-fishes and crinoids, one of the latter, probably

undescribed as yet, is exceedingly delicate. It possesses so

slight a stalk that I was induced to suppose it could only exist in

some well-sheltered cove or bay, protected from wind or wave, or

in deep water where their influence is unfelt. All the beds of the

May Hill sandstone series, known to us as Clinton, I examined on

this continent, were laid down in shallow water. Apparently the

portion called the Iron band is well displayed in rear of the small

reservoir at Hamilton, and is of great interest. It contains many

plants, differing altogether from fucoids in their nature. They may

not be land plants in the usual acceptation of the term, but I believe

them to be aUied, if not identical, with the ones Sir Wm. Dawson

mentions as growing in marshes, with only their upper parts in the

air. They are distantly related to the " mare's tail." The iron ore,

peculiarly characteristic of the upper red band, was derived from

plants, I think, which grew in low swamps to which the sea had

access occasionally as litoral shells, lingulse, etc., are found m it.

Probably the sea bed was undergoing slow submergence when

the overlying band, green shale or sandstone, was deposited. Bur-

rows or casts of the lob-worm, and thin ripple or wave-marked

layers, may be noted through its entire thickness. The Pentamerus

bed, Niagara limestone, lying on the upper part, attaches to its un-

der surface about two inches of the compressed shale; this holds an

alga, perhaps a new species. In addition to the large shell Pentam-
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erus oblongus, the base of the wenlock or Niagara holds seven

species of graptolites. The still larger Stricklandinia of the late

Professor Billings is generally obtained from the second layer below

the thick four and a half foot bed known to the quarrymen as the

Nigger-head. This is the one you may remark lying so frequently

at the foot of the escarpment from which it has fallen. The Ni-

agara shales, seventeen and-a-half feet thick at Hamilton, contain

many graptolites, but they fall to pieces when they become dry.

There are, however, interspersed in the dolomitic shales a few im-

pure layers of limestone from which good specimens are obtainable,

as also the fucoid Buthotrephis Granti. The blue building beds

overlying, about five and-a-half feet in thickness, contain a great

many graptolites, and the two upper beds are rich in trilobite re-

mains, head and tail shields, but a complete one is very rare indeed.

Conularia magnifica (Spencer) and C. Niagarensis also occur, per-

haps in better preservation than in the chert macadamizing beds,

higher up. From the base of the latter, about two feet above the

limestone band, I secured the fragments of the great crustacean,

Pterygotus Canadensis, the predecessor of Pauglicus, of the De-

vonian rocks of Scotland.

It would afford much pleasure to point out the position of the

most fossiliferous chert and Niagara-Barton beds near Hamilton.

The waterlime quarry of the latter is the only one now open, and

presents but few specimens, the fossils of the higher layers in many

instances, Trochoceras displanense for example, are like Guelph

shells.

When w^ consider the very limited time at our disposal, and

that the Falls themselves and neighborhood have been the common
hunting ground of many thousands of geological tourists from all

parts, I do not think we should b6 ashamed of the small collection

we made during our visit. We may claim to have discovered that

the higher Barton beds at Lime Ridge, near Hamilton, are also re-

presented there, a circumstance hitherto unnoted. I noticed par-

ticularly two circumstances on our recent visit to the Falls. They

have been rapidly receding during the past twenty-five years, and

the body of water is very sensibly diminished since I saw them in

1867. I experienced no difficulty in approaching the part known as

the Horse Shoe Falls, over rocks formerly partly under water.

Despite the protection vegetation affords, the high cliffs below the
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cataract are also retreating in some places, not so much from the river

undermining the banks, although perhaps, at some points such was

the agent, but chiefly from the expansive power of the frost during the

winter season, which is sufficient to rend asunder and disintegrate

the face of the hardest layers exposed to its influence. You may

notice at the upper reservoir, every year, what a vast amount of

loosened material has to be carted away when the frost disappears.

It must be admitted we committed a grave error in not taking a

chisel or two and a heavy hammer with us. Had we been provided

with them we could have added a considerable number of much
better specimens to our collection of stromatopors, strange fossils,

to which Mr. Walker recently called your attention, whose classifi-

cation remains as yet undetermined.

Dr. Spencer, who has studied the Field Geology of the Ni-

agara District most carefully alleges the Falls commenced their his-

tory when the lake level of Ontario was 138 feet higher than at

present, the predecessor of the modern body of water he calls Lake

Iroquois. I consider his conclusion quite correct regarding its ex-

istence since the glacial period ; but I believe the vast inland sea>

fresh water, he has named Lake Warren, existed before the great

Ice Age. Could any quantity of lake ice have scored and polished

with such regularity the glacial markings we see every where for

miles around us, or deposited moraines of the dimensions we meet

with on the brow of the mountain ?
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GEOLOGICAL NOTES ON MARL LAKE, ANTICOSTL

Read before the Geological Section, Sept. 2jth, i8g2.

• BY COL. C. C. GRANT.

Perhaps the most interesting spot on the Island ot Anticosti to-

the field geologist is the small lake so appropriately named by Rich-

ardson in his report addressed to the late Sir Wm. Logan. He re-

marked, near the village of English Bay, the chief settlement on the

northwest shore, a little brook of milky appearance which left a con-

siderable deposit of carbonate of lime not only on the bed of the

brooklet itself but for a considerable distance into the bay. Fol-

lowing it up, I presume, under many difficulties, he found it pro-

ceeded from a swampy lake, in size and appearance not unlike

Medad, near Waterdown, It lies perhaps about a mile or more in-

land from English Bay. The inhabitants of this village, including

women and children, amounting to 1000 or so when I was there,,

were, with few exceptions, French fishermen. They build their own
houses of frame work, neatly constructed, internally clean, and

whitewashed on the outside with the marl derived from the lake,

Lime kilns are structures apparently unknown to these Celts, long

separated from the ancient stock of the mother country, France.

From the distant shore of this lake when it is frozen over, they

obtain by means of dog sledges the greater part of the fuel supply.

A rough passage from the village to the near margin has been cut

through the dense bush. In winter, no doubt, it would prove more

practicable than it appeared to me in autumn, when obliterated by

a season's growth of underwood, tall ferns or branches. Indeed I

found the pathway so obliterated, even close to the lake shore^

that I lost it completely, and, on my first visit, it must have cost me
some hours' hard work to worm my way through a few hundred yards,

exposed to gadflies and mosquitoes. With great difficulty I had a

light skiff conveyed over land and launched on its waters, by means of

which I ascertained that the Marl Lake itself is merely the outer

one of a chain stretching inland, connected by brooklets. There

is little doubt that at a very recent period they formed an uninter-
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Tupted body of fresh water. I was particularly anxious to ascertain

if the apparent drainage was owing to a recent coastal elevation of

the island. I have already adduced proof that Anticosti is undoubt-

edly rising, while the continent to the south along the Atlantic

coast is said to be gradually undergoing a marked depression.

The Marl Lake is quite shallow at the edges all round, the shore

line sandy in patches. In the centre I found it scarcely exceeded

six feet in depth. I was quite astonished at the immense thickness

of the marl deposit ; even a few feet from the margin a pole twelve

feet long was thrust through it without finding the bottom bed. On
removing a portion of the peat soil adjacent, clear proof was ob-

tained in several places that the former body of water was much

greater than now. It has simply shoaled up and shrunk to its pres-

ent dimensions by means of the countless myriads of fresh-water

shells extracting the lime for the purpose of forming their habita-

tations in much the same way as the coral reefs are raised to the

surface. However, the marl lake molluscs differ from the coral in-

sects, they do not form a consolidated mass, as was clearly shown

by the pole so easily penetrating in the way it did. Dr. Geikie

considers that many of the plains in the United Kingdom were

originally lakes. The same may be said of the mosses or bogs in

Ireland, In numerous instances I noticed shell marl underlying

the peat, but the average thickness was inconsiderable, a few feet

perhaps ; when dry it was not unlike chalk.

Mr. Robinson, who accompanied me on my second visit to

Marl Lake, had but little difficulty in getting the light skiff back to

the village by the brook, which connects it with the bay. During

my stay at Anticosti, a lad brought in some fine speckled trout from

the brooklet which flows from the lake beyond, seen at a distance

only, into the one we explored.

I ascertained at the South Point Lighthouse that another lake

was discovered some two miles inland. The keeper kindly volun-

teered to accompany me. By following bear paths and wading

through swamps, we at last arrived at our destination. I found the

Little Marl Lake also had a rich deposit of shell marl, admitting,

however, of no comparison with that near English Bay, Strongly

acidulated springs, I believe, were only capable of dissolving the

enormous quantity of lime in solution in the latter. May not this

•explain why cattle, as was stated, frequently appear to be reluctant
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to use the water ? I may add, however, as a set off to this circum-

stance, if well authenticated, that sickness is almost unknown among

these healthy and robust French fisherman, that their children, ex-

ceedingly numerous, seem altogether exempt from the fatal diseases

of childhood elsewhere. And, strange to say, there are no medical

men on the island.

The immense swampy plain, extending from South West Point

to Heath Point Lighthouse, parallel to the southern shore, also

formed, perhaps, a chain of lakes at one time. It is about eighty

miles long by one-and-a-half to two-and-a-half broad ; its edge did

not display any marl along the strand, but although now treeless

I remarked in the peaty soil the roots of trees larger than you meet

along the sea margin at present. It may be on an average six feet

above the waters of the gulf at high tide. The moss on the surface

is beautifully green in color, and at a short distance gives it the ap-

pearance of rich meadow land. It could easily be drained, and I

doubt not will become valuable at some future time.

Deep sea fishing is not pursued there. Harbors for larger boats

than the inhabitants use are much needed. If means were adopted

to enable salmon^ white trout and eels to get beyond the perpen-

dicular falls close to the outlets of some of the northern streams, the

angling capabilities of Anticosti would be considerably increased.

In all the rivers, as far as my examination goes, there are numbers

of roots of trees, as well as fallen timber, which would prove almost

insurmountable obstacles to the best angler that ever cast a fly for

salmon or trout.

As a field for Botanical researches Anticosti presents one of the

most interesting on the continent, from the large number of strange

specimens it contains. I suspect many of them were introduced by

way of Labrador or Newfoundland. I was informed that Professor

Macoun had recognized several Arctic forms there ; but, I presume^

his time was limited, for he exammed only a small portion of the

south-west shore. And this part struck me as the least interesting

botanizing ground. In a swamp near the burial place at English

Bay, I noticed an exquisite little pink heath.* Bushy, a complete

mass of blossoms, which reminded me of the white heather of our

* I am not certain, however, regarding its classification.
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Munster Hills more than any other plant I recalled to memory. It

may be rare, for it was not seen elsewhere on the island.

Although not a botanist, I may claim at least that I have always

been a fern collector or admirer. In Jamaica, in the West In-

dies, Newcastle, where I was quartered, and the Blue Mountain

Range, where it is situated, contain, according to Hooker and

others, no less than five hundred species of tropical or sub-tropical

productions. When I arrived at Anticosti and noted the humidity

and foggy atmosphere, the ravines and streams of Iresh water

shaded by the stunted pines, so characteristic of the coast line^ I

concluded it would prove remarkably productive in northern ierns.

I was, however, disappointed, nothing but such as the coarse bracken

and commoner kinds were obtained.

The Pitcher Plant frequently covers patches in the swampy

places. On the sandy soil, above high water mark, between Eng-

lish Bay and the cliff called North Point, I noticed a wild pea,

which grows to a considerable height, and is quite robust. The in-

habitants use it as winter fodder for the few horses and cattle they

possess, and animals greatly relish it. It may be worth while to

ascertain whether it would flourish elsewhere. A small strip was

said to produce more food than an acre of meadow land. If this be

true, it may be a valuable crop. It may require the salt spray, how-

ever, for its full development. The wild strawberry, larger than

any in Quebec or Ontario, seems common where fishing stations

formerly existed, as also the raspberry and currant—red and black

;

two bushes of the white species were seen. All are apparently indi-

genous. Though confined to the clearings I do not think they could

have been introduced. Near Heath Point Lighthouse, in addi-

tion to the cranberry, blueberry and crowberry, I remarked a fruit

on the moss or swamp bearing some resemblance to a yellow straw-

berry. I was informed it was used as a preserve when ripe or fit

for gathering ; it presents a reddish color. I do not remember the

local name.

Of the localities for Anticosti fossils Richardson's report on

the Field Geology of the island coast furnish on the whole a

very accurate description. True, he failed to notice the Post-

pliocene deposits, but when we reflect on the difficulty of as-

certainihg the heights ot cliffs, the dip of the beds and their
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thickness, we may not be much surprised at a single oversight

on his part. For my part I wonder how he ever accomphshed so

much in the hmited time at his disposal. While I agree with him,

that Gamache or Ellis Bay has been carved out of the Niagara beds

proper, I doubt that Junction Cliff displays any point of contact

between the Cambro-Silurian rocks and those formerly described

as the Middle Silurians. I spent three days in examining the beds

deposited there, independent of several visits subsequently for the

purpose of collecting fossils, but I failed to obtain any confirmation

of this. I found it utterly impossible to make any separation of the

series at this point. All, or nearly all, the organic remains I ob-

tained there were well defined Niagara. There is a low cliff be-

tween this and the West Point Lighthouse, rather shaley at the

base, containing only a few fossils of the late Professor E. Billings'

Anticosti group. It holds, however, a great many specimens of

Hudson River species. I feel inclined to think the upper or almost

inaccessible part of this cliff may display the meeting place of both.

For my own part I believe Mr. Billings was quite correct when he

asserted no division existed, and no break in the chain of life has

been noticed as occurring at Anticosti.

I succeeded in extracting from the soft shales a magnificent

and well preserved Murchisonia Gigantia, and quite a large collec-

tion of Orthidae, Orthisina, Ambonychea radiata and others, char-

acteristic of the upper Bala beds of Ontario. I placed them on a

large flag near the shore. Unfortunately while I was engaged in

adding to my collection, a French fisherman came along, and, un-

noticed by me, raised up the largest and rarest one to examine it.

You may easily fancy the result, it slipped through his clumsy fin-

gers and fell into fragments on the rock below. The interior was

hollow, but partly lined with spar or silex. Ellis Bay is one of the

best places for organic remains on the island, in addition to Bratre-

cea, the Paceolus, a yet undetermend organism, may be had there.

Although the exterior resembles a coral, the inside is filled with

muddy sediment. This I ascertained by breaking up the oval

species. It may be noted, the late Professor Billings previously

stated it could not belong to the Actinozoae. Whatever the classi-

fication, the beds at Ellis Bay are very fossiliferous, they form the

lower division of the Anticosti group. They are remarkable for
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containing so many Hudson River species, and I consider they may

be looked upon as birds of passage only.

On glancing over the list of specimens collected by the officers

of the Canadian Survey, I find Xamerella Ops omitted in the lower

subdivision but credited to a succeeding one. It is very numerous

and remarkably well preserved in a miniature cliff about six feet high,

at the head of the bay near the western horn or entrance. Ascoce-

ras, Beatrecea, Halysites, etc., occur in an upper part at the other

side of the harbor near Eagle Cape. When I visited the island,

a road, over which I travelled, was in course of construction along

the shore from English Bay. The locality can be now easily

reached by land.

As you may find in Richardson's report all necessary informa-

tion regarding the organic remains of the remaining part of the

Anticosti group, I need say nothing more on the matter. Between

Jupiter River and the South West Point Lighthouse, an interesting

section of the higher body may be remarked abounding in Trilo-

bites. Corals and Brachiopods. On the north shore Charleston

Point presents numerous Crinoids (Hudson River) and remarkably

well preserved Brachiopods. The cliff has a considerable slope

near the eastern curve, and many of the layers, thin limestone and

shales, can be examined from a platform at some distance above

the base. The cliff is only one hundred feet high, an inferior ele-

vation when we consider the abrupt perpendicular rise of others on

the northern shore of the island. If you stand on the lake shore,

imagine what we call the mountain towering above you, then almost

double its height, and you may comprehend the meaning of elevation

above the ocean surface of many of the Anticosti rocky wall-like

elevations. The gradual ascent of a mountain chain, however steep,

fails to impress one as regards its altitude in the same way as the

sheer perpendicular height of the canons of Colorado or the bluffs of

Anticosti. Soaring considerably above the noisy gull, attending a

school of herring or mackerel, and carrying havoc into their ordered

lines, you may notice occasionally a small white speck far up in the

sky. It poises itself for an instant over a particular spot, then

comes a flash as if a white rock had suddenly been dropped from

above, then a considerable time after the splash and report you

may notice the gannet or gander (Solan goose), Sola Bassana,

emerging from the sea with the hooked bill firmly grasping the
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morning meal he had provided for his mate and the hungry-

progeny they recently raised.

The rarest fossils I discovered in the island were in that por-

tion between the last named and Mareld River. One, now in the

Redpath Museum. Montreal, belongs to the new genus Cyclocys-

toides, (Salter and Billings). This extraordinary family seems to be

a connecting link between the star-fishes and extinct cystidese. "The

choice lies between them," was the final conclusion of these distin.

guished palaeontologists. Their first impression was that they had un-

doubted evidence before them of the existence of circular star-fishes.

At that time, however, the two-fold nature of many of the paleozoic

organic remains was not generally accepted. I had no means of

comparing mine with the two described previously ; but as it was ap-

parently unknown to Sir Wm. Dawson, I may infer it may be a new

species. A star-fish, possessing the peculiarity of subdivided rays,

and bearing a resemblance to the Maltese Cross, I unfortunately lost

between Indian River and English Bay, A rough sketch of it was

taken when I was staying at Macdonald's Cove, which may convey

its general appearance. As the plates are not present, it can hardly

admit of restoration, a circumstance the more to be regretted, as it

differs so widely from all other palaeozoic star-fishes figured or de-

scribed.
Ice Beneath the Soil at Anticosti in Autumn.

' During my stay on the island in 1885, a singular circumstance

was brought to my notice by a gentleman who was sent from Que-

bec to replace some telegraph poles that had given way there. He
informed me he found a solid ice sheet underlying the soil some six

feet below the surface. Now the winter in Anticosti is less severe

than in Ontario ; cattle from a wrecked vessel have survived a win-

ter's residence unattended and uncared for in the open air. Old
residents assured me the frost does not penetrate more than twelve

inches even when the ground is unprotected by snow. It may be

rash to suppose it represents a survival of the great Ice Age.
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FOSSIL PLANTS, HAMILTON, ONTARIO.

Read before the Geological Section, October 2jrd, i8g2.

BY COL. C. C. GRANT.

{^Supplementary Notes to a Paper read before the Association, October 8th, 1882.1

Since I read a paper on the above subject I paid sundry visits

to places in this neighborhood where these organic remains were

originally obtained, and although not successful in obtaining

others in better preservation than the ones submitted for ex-

amination by the members of our Association, I have a few

more which may prove of some little interest to the Section.

From the lower portion of the Clinton beds, above the grey

band, I secured fragments of the cord-like fucoid, possessing a

striated appearance. This may be allied to, if not identical with, a

form appearing in the Medina series. The plant in the latter, it is

true, does not usually present the longitudinal lines or fluted aspect;

however, in rare instances, I have remarked this peculiarity. The
fucoid from the Niagara sbale came from the quarry near Mr.

Colbeck's. It seems very well marked ; however, it may be only

the detached branch or branches of a Buthotrephis. Its plant

nature can hardly be questioned.

The small Clinton Licrophycus here produced does not come

under the head L. Minor. The stem was more flexible and the tuft

of branches more closely bunched at an acute angle. The plant at

first sight would lead one to suppose it was of a soft succulent

nature ; this supposition may prove erroneous. Both stem and

branches stand out boldly in relief on the surface of the flag, though

difficult to reconcile with what I asserted as regards its flexibility.

Altogether I think there are three small species or varieties rep-

resented in the Clinton beds, and one in the Medina grey band.

In a specimen from the former, the main stem throws out a compact

tuft, is continued and forms a second one higher up. It appears

quite impossible that anything but a plant could have left this

impression.
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Another Clinton specimen obtained last week from the Medina

quarry, near the reservoir, seems undetermined. The same may be

said of a few more also from the lower series nearer the city, all of

which are submitted for examination.

On a recent visit to Hamilton by Dr. Hall, of Albany, his

attention was called to what the late Professor Billings remarks rel-

ative to that curious fossil figured in the second volume of the

Palaeontology of New York. The furrow of mine collected from the

Chazy sandstone by Sir Wm. Logan, differs from the one in the

Clinton rock. It does not run the whole length as in the latter.

You may note while the distinguished palaeontologist agrees with

Dr. Hall in its classification as a portion of an Alga or Fucoid, he

refrains from suggesting an explanation which may be permitted in a

mere amateur. Instead of representing the seed pod of the sea plants

may it not have been a bladder-like expansion to keep the Alga

afloat? Such are known to exist in the North Pacific at the present

time. The Nereocystes Lutkeana, in the vicinity of Sitka^ has a

stem-like whipcord which terminates in an air vessel.

The Clinton specimens here at Hamilton occur in what I have

called the alga bed ; where found in other layers, the detached or

broken-off bladders, may be imbedded in a higher bed. On one

occasion I found six of them on a small piece of shale with a

fragment of the stalk seemingly attached to a specimen.
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FRAGMENTS OF PALEOZOIC SEA-FLOORS FROM
HAMILTON, ONT., AND ANTICOSTL

Read before the Geological Section, February 26th, i8g2,

BY COL. C. C. GRANT.

Some years ago I forwarded to an old correspondent of mine in

Dublin, the late Professor Bailey, a small collection of fossils for the

museum attached to the Irish Survey office. The greater portion

was obtained near the city of Hamilton. In returning thanks for

the donation, he expressed such warm admiration for a few Clinton,

or May Hill, sandstone slabs enclosed in the parcel, that, in a sub-

sequent contribution, I presented him with nearly all the like ones

in my possession, and hunted up a few others also for his accept-

ance. " I consider the slabs of far more interest," he remarked,
*' than any of the single specimens we received from Ontario. One
could learn more of the invertebrates, corals, bryozoons, thus accu-

mulated, of the period, than from any number collected singly from

beds bearing the very vague term, ' Silurian Series.' " He had never

seen any of these instructive and interesting slabs either figured or

described. Unfortunately, I have not been able since to replace

many of them. I succeeded, however, in getting a few for the late

Professor E. Billings and McGill University ; as also some fragments

for your inspection to-night.

Commencing with the Grey band, there is a thin sandstone bed

resting on a slight parting of shale ; about a like quantity of the same

material overlies it. It was from this layer of the Medina that I

obtained, in addition to several plant remains, specimens which

enable me to increase the rather meagre list of fossils of the series,

as given by Dr. Spencer, by the following unrecorded, I think, as

yet : Stromatoporse, 2 ; Tentaculites, 2 ; Athyris, 2, Athyris umbo-

nata, Anticosti (Billings) i ; Fragments Trilobites, 2 ; Crinoid Stems,

2, both in Clinton also ; Zaphrentis, i, another described ; Favosites,

I ; small coiled shell, orifice concealed, i. The latter occurs also in

one of the massive layers, with a Stromatopora and an Orthoceras

in the Redpath Museum. The fucoid Mr. Walker gave me for Sir
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Wm. Dawson come from this horizon. It may prove to be a marsh

plant ; it differs from any I found, and may be a new species. As is

the case generally, the fossils only occur in certain patches through

the bed. This I ascertained through experience, and I mention it

to guard you against disappointment. The specimens of this shal-

low water sea-floor in my possession now are exceedingly poor, in

indifferent preservation, and their sole recommendation is, they may

be considered better to display than nothing at all, to use an Irish-

ism, I have on a previous occasion referred to the absence of

organic remains in the red, green or mottled shales, and pointed out

that the explanation sometimes offered regarding their being deep

sea deposits offered no satisfactory answer, inasmuch as free floating

shells must have been interred in the muddy sediment sometimes.

For my own part I could never understand why the red Clinton

shales, which, perhaps, owed the color to iron, were so fossiliferous^

whereas the Medina ones underneath could only display the mere

fragment of an alga, which, to the finder seemed doubtful. A red

Orthoceras, forwarded to the late Professor Billings, unquestionably

came from a gully below the capping of the Medina freestone band.

Probably it was washed down from the Clintons overhead, filling up

a natural void, and cemented by frost, which, from its position, could

not be dissolved at an earlier period. Anyway I do not care to

claim the discovery of an Orthoceras from Hamilton, Ont., below

our local freestones. When Dr. Jas. Hall, of Albany, recently paid

a visit to Hamilton, I asked him why the Medina shales were so

barren of organic remains. His explanation coincided precisely

with the views Professor Wilkins recorded at a late meeting of our

Association. Both arrived at the same conclusion independently.

But why sea-floors ? Does not every fossil embedded in rocks,,

shales, mud or sand, point to the same means of accumulations—the

sea bed ? Well, no, not exactly. The term is not applicable in

many cases to the material or rocks enveloping fossils. Fresh water

streams, bays and lakes, may also put in a claim to the contribution,.

not forgetting the ancient and modern marshes to which tides had

or have merely occasional access. But doubtlessly in a general way

the objection has considerable force. So I had better here explain

that our fragments of sea-floors are merely selected slabs of ancient

Palaeozoic sea bottoms, thin layers of hmestone, sandstone, etc,

whose surfaces in nearly every instance were covered, perhaps sud-
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denly, by muddy sediments that materially assisted in preserving the

organic remains beneath in a somewhat better condition than usual.

In my search for fossils in Europe and this continent, from the lower

Silurians to the seas of Somersetshire, I have almost invariably found

the most likely place to find them was a thin lime or sandy layer

enclosed by shale or mud. And it seems quite natural also. Rivers,

for example, when flooded, carry off and convey to the sea, large

quantities of silt, depositing it over the sea bed. It not only covers

dead shells, etc., but entombs living animals, also plants, bryo-

zoons and such things as were unable to escape from its unwelcome

advance.

You may excuse me for offering a remark you may deem rather

outside the subject of my paper, but since I failed to elicit any

satisfactory explanation in the matter, and cannot find it touched

upon by others, I may be pardoned for alluding to it. Many, if not

all, who have studied corals and coral reef builders, are perhaps

inclined to accept Dana's reasons for the exclusion of corals in tro-

pical seas—first, cold extra-tropical currents, secondly, muddy or

alluvial shores, emptying of large rivers, for coral polyps require

clear sea water, and generally a solid foundation to build upon.

Such was not the case with regard to Clinton Favosites^ popularly

called Honey-comb Coral. I have obtained many from the silt beds

in situ, viz : stile erect, ten inches in diameter at top, (the latter I

underscored), for the term " shale " is frequently applied to far

harder layers, and if I use the word "marl," it may express what I

intend to convey as regards my meaning to some few, but it would

certainly lead to one fact, that however the chemists may differ

among themselves, all would unite in one respect, viz., abuse

for anyone who borrowed, missappHed or misunderstood even the

least of their immediate scientific belongings. Of three specimens

of the chainpore coral, Halysites Catenulatus, two.were discovered

in a soft Clinton mud band. The Alcyonarian coral, Heliolites

Interstincta, a Cambro-Silurian of Anticosti, occurs more fre-

quently in the blue shales than in the harder limestone layers. You
m.ay see in the well preserved specimen from the island now pro-

duced for your examination, there is no point of attachment dis-

played. So it seems permissable to mfer that the Palaeozoic polyps

were fitted to withstand and overcome conditions which would prove

fatal to their modern successors. It is a difficult problem to solve,
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but we may leave the matter for wiser heads than ours to settle,

while we resume our researches over the elevated sea-floors.

Leaving the grey band of the Medina series, close to the city,

under the brow of the mountain, so-called, are a number of quarries^

formerly worked for the valuable freestone beds. The base o^

the Clinton is there well exposed, as a good deal of worthless ma-

terial for building purposes must be removed before the sandstone

is reached. This was carted off or flung down the slope at the base

of the elevated plateau. The mounds are noticeable still in many

places, though in some cases the grasses have encroached and

partly concealed them. Some twenty-five years ago, one had, little

difficulty in securing fine specimens, when the softer portion of the

mud heaps was washed from the surface, and the thin fossiliferous

layers were exposed to the weathering process, Now you could

certainly have secured better preserved fossil slabs under such con-

ditions than if you obtained them from their places in situ. But

if you are unable to point out the exact position of the beds, I have

ever considered it a serious drawback to the pleasure of collecting.

The plan I adopt is this : Whenever practicable I trace the layer to

its original place; sometimes the clay resting on it may conceal in-

dications of organic remains, so it may be necessary to put them

out on the roof of a shed for a year or two to weather. Some of

the Clinton slabs submitted for your inspection underwent a process

similar to this. You cannot fail to notice how remarkably weU

preserved some of the delicate Bryozoons are. I have so recently

called attention to the plant-bearing beds of the Clinton and Ni-

agara at a general meeting of our Association, that I think it un-

necessary to allude further to this branch of fossil remains. The

few specimens since then seen or obtained only strengthen the be-

lief already expressed respecting their nature.

So I propose to request the members of the Geological Section

to examine a few fragments of Silurian sea-floors derived from the

Rosseaux Creek waterlime beds. Barton, concealed measures of

Dr. Spencer, recently exposed in the Marshall quarry, a little above

the Albion Mills. A portion of the series now known as our local

Barton, may be found to be equivalent to the Waldron, Indiana,

Niagara, of Dr. Jas. Hall. On comparing the organic remains they

appear identical. The same opinion has also been expressed by

my old friend, Mr. Walker, and his son, who has a remarkably fine
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collection he showed me a few years ago from this locality of the

States. I was impressed also by the close resemblance the Barton

fossils bear to the Guelph ones ; several are identical. It was

claimed by the late Sir Wm. Logan that his Guelph formation was

distinct and constituted a well defined and separate zone from the

rocks underneath. It is quite true the actual point of contact has

not yet been discovered. I believe the groups merged into each

other through the slow depression or sinking of the sea bed before

the Guelph limestones were gradually deposited ; I doubt if any

break can be discovered. Trochoceras displanense, Barton,

Niagara, (Waldron also) has been lately, found by Mr. Townsend,

in the Guelph, at Durham, Ont. I believe someof the Murchisonise

also have their affinities in our shales On paleeontological

grounds they cannot well be separated. I cannot say what reason

United States had for asserting the Guelph formation of Canada

was merely the capping of the Niagara. I am disposed to acquiesce

in this view. Many of the Silurian sea-floors in Anticosti present

the organic remains in excellent preservation. The limestone

layers are very thin, generally about one-half to three inches, with

slight shaly partings. I retained a small number for personal

study, because they displayed, perhaps, internal structure, teeth,

hinge line or muscular impressions, with which I was not sufficiently

acquainted. Some little time ago I alluded to the discovery on a

«mountain in Wales, 1200 feet above the sea, of shells still living in

Arctic waters. I find the Duke of Argyll, regardless of ridicule,

stoutly maintains they were left there by the Noachian deluge—

I

suppose he imagines they floated about like corks—and as the

waters were drawn off and the tops of the hills arose to the surface,

what was more natural than settling there just as they are found.

That a baker's dozen or so of the clergy should adopt this idea, was

not unexpected, but in exultingly pointing to this extraordinary fact

which admits of no refutation, they unconsciously endeavor to

show mankind existed on earth long before the time recorded in

Jewish manuscripts. TaTcing everything into account, it must be

admitted, the churches now display a better knowledge of

geological matters than the Venerable Dean Cockburn, of York,

who informed us some forty or fifty years ago in his New System of

Geology, as quoted by Hugh Miller :
" These creatures, Trilobites,

(Molluscs) appear to have possessed the power of secreting from
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the Stone beneath them, a living covering for their backs, and

perhaps fed on the same sohd material." They must have found

the food the Dean supplied them with rather indigestible. And
this pillar of the church proceeds :

" When the newer Llandeilo

slates were deposited some spawn arose above the flags and was

warmed into existence. Their successors fed upon a newer deposit,,

from some deeper volcano (theWenlock for instance) corresponding;

to our Niagaras. The learned have classed these shells under the

names Terebratula, Orthis, Atrypa, Pecten. They are all much
alike, only an experienced eye can detect any difference." Never

tell me the Scot is devoid of humour. Hugh Miller, by simply

incorporating Dean Cockburn's opinion into one of his works. The

Footprints of the Creator, clearly proved he at least had a keen

sense of the ludicrous. One is led to imagine His Grace of Argyll

may have acquired his knowledge of geological matters from the

Dean of York. I cannot show the Section a specimen of the

Post-Pilocene sea-floor, referred to by the Duke, but the Museum
cases contain a few of the same Pleistocene fossils, from the Leda.

clay of Anticosti.
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MESOZOIC REPTILES : HAVE THEY LIVING
REPRESENTATIVES ?

Read before the Geological Section, April 22nd, i8g2.

BY COL. C. C. GRANT.

In answer to this question, "Decidedly not," was the. reply of

one of the greatest palaeontologists of our age. " Surely, if they had,

we must have obtained some remains in proof of their existence.

Now, as regards the mythical sea-serpent, I hold that to be merely

an optical delusion." Well, it may be so in some instances, but,

taking all the evidence into account, are we justified in ignoring

what has been urged in the affirmative ?

We must not forget how . modern naturalists contemptuously

dismissed, as unworthy of credit, the dimensions of a cuttle-fish as

given by the elder Pliny and others. Instead of exaggerating the

size, it has been proved beyond any doubt that specimens of far

greater magnitude are living yet in the North Atlantic, as was shown

recently by Professor Varril and others. When Chevalier Bunsen,

of Berlin, Ambassador to the English Court, clearly pointed out

that the city of Memphis, in Egypt, was founded by Menes,

pyramids erected and copper mines worked nearly four thousand

years before Christ, the great German scholar was looked upon, in

church circles, as a dangerous Teuton, who had imbibed the false

chronology of the priests of Isis. When a little later the English

geologist, Godwin Austin, published a work and adduced positive

proof of man's extstence in the valley of the Nile, perhaps thousands

of years before a stone of the great pyramid was quarried, (3229 B.C.)

he was bitterly assailed for implying any doubt regarding the

accepted belief in the truth of Biblical chronology. He called

attention to the fact that when Egypt became a portion of the

Roman Empire the Romans erected pillar stones to mark the

inundation of the Nile ; that in the 2000 years which elapsed since

then only five feet of silt or mud had been deposited ; that pits
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sunk at various points close beside them, at considerable depths,

displayed broken pottery, rude stone and other implements, manu-

factured by human beings very little advanced in civilization.

Specimens, quite numerous, were discovered between seventy and

eighty feet below the base of an adjacent pillar. But previous to

the Roman occupation probably the river brought down silt in

greater quantity than since. That may be so, although not at all

likely ; I think we may strike a fair average from the accumulated

deposit of the 2000 years. When Boucher de Perthes, about half a

century ago,, produced flint implements, arrow points, which he

discovered at Abbeville, many were so blinded by prejudice as to

assert that they were merely natural chips, which accidently assumed

the appearance presented, and deceptive indications of antiquity.

I have, for many years, collected all the evidence obtainable

respecting the great sea-serpent, or more or less allied sea-monster,

because I was not satisfied that Owen and others were fully justified

ih rejecting its existence for the reasons adduced. There was, I

admit, considerable force in the statement that the misty atmosphere

of northern latitudes, coupled with excited fancy, possibly led the

(Greenland missionary, Egede, to suppose a ship's mast, in the rough

statCj or a similar object, was the thing he described as a frightful

reptile, seen by him in 1734. The assertions of other divines,

Graemius and Maclean, were considered as unworthy of credit for a

like reason. Such an explanation, however, was not deemed by

many quite so satisfactory in the case of The JDcEdalus, whose

Captain McQuahse reported he had seen an immense sea snake on

the homeward voyage from India, on the 6th August, 1848. All

the officers alleged there could have been no mistake in this

instance.

When the famous scientist. Professor Owen, stated that " not

a single bone of the great sea snake was to be found in any museum,

neither can it be shewn that its body was ever washed ashore," he

may not have seen the description of the sea monster found by a

fisherman lying dead on the strand of one of the Hebrides only a few

years previously. I do not know if any record of its dimensions is

still in existence, but I am perfectly satisfied that no conger eel, for

instance, was ever known to attain one-half its length ; the largest

came from the Mediterranean, and never exceeded nine or ten feet,

if we can credit the fishermen there.
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At the time the French settlers first occupied Quebec, the wal-

rus was seen frequently in the Gulf of St. Lawrence. The tusks are

exceedingly durable, but I doubt whether any museum on this con-

tinent possesses a specimen from that locality, Laval, perhaps, ex-

cepted. One was picked up on the shore of Anticosti several years

ago, and, I was informed, was presented to a French clergyman.

He may have given it to the Regents of that university, whose valua-

ble collection reflects very great credit on the French inhabitants of

the lower Province. It certainly is far ahead of any in Ontario, and

the only thing we can urge in explanation is its longer estabhsh-

ment.

IL

Since Owen published his belief in the non-existence of the sea

monster, much additional proof on the subject has been obtained.

The London (Eng.) Spectator, Dec. 30th, 1874, furnishes us with

this statement :
" In the Straits of Malacca, the great sea monster,

so often declared to be mythical, was seen recently and observed by

competent witnesses. On the arrival of the Nestor at Shanghai, the

master of the ship, John Keiller Webster, and the surgeon, James

Anderson, made a statutory declaration before a magistrate that

they themselves, passengers and crew, had seen a creature resembling

a huge salamander or lizard, of the following dimensions : head, 12

feet ; body, from 45 to 50 feet ; tail, not less than 150 feet. It was

first seen at 10.30 a, m. on the nth of September, fifteen miles west

of the North Sand lighthouse. In the straits the weather was fine,

sea smooth, and air perfectly clear. The three saloon passengers,

watch, etc., clearly saw it, and observed its movements. It travel-

led for a long time as fast as the steamer, appearing to paddle itself

along by the help of an undulatory motion ot its tail in a vertical

plane. The Chinese on deck were terribly alarmed, and set up a

howl. Both body and tail were marked by alternate bands, black

and yellow, the head was immediately connected with the body,

there was no indication ot a neck. The surgeon states that the

longer he observed it the more he was struck with its resemblance

to a gigantic salamander or newt. Its back was oval in form, no

eyes or fins were seen. It did not spout or blow like a whale. The
greater part of the head was not observed, as it was under water."

There appears to be no manner of reason for doubting the very ex-

press evidence so soberly given, adds the editor in conclusion.
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The next account of a different sea monster was given by Cap-

tain Drewer, and is chiefly taken from the log-book of the bark

Paulhie. "July 8th, 1875, 5 deg. 13 min: north latitude, 35 deg.

west longitude. Cape San Roque, N. E. coast, Brazil, distance twenty

miles, at 1 1 a. m. ; weather fine and clear, wind and sea moderate.

Perceived black spots on the water, and a whitish pillar some thirty

feet above them—breakers as I thought. The pillar fell with a

splash, and another arose. They rose and fell alternately in quick

succession. A good glass showed me it was a monster sea serpent

coiled twice round a sperm whale. The head and tail parts, each

about thirty feet long, were acting as levers, twisting irself and vic-

tim round with great velocity. They sank out of sight every two

minutes, coming revolving to the surface. The struggles of the

whale, and two other whales that were nearly frantic with excite-

ment, made the sea in their vicinity like a boiling cauldron.

This strange occurrence lasted some fifteen minutes, and finished

with the tail portion of the whale being elevated straight in the

air, then waving backward and forward, lashing the waters furi-

ously in- the death struggle as it went down head foremost." Allow-

ing for the two coils the captain estimated the length at from one

hundred and sixty to one hundred and seventy feet, and seven or

eight feet in girth. In color much like a conger eel. " It is curi-

ous," adds the World newspaper, " that the whale, that lives on the

smallest food of any fish, should itself be a meal for another mon-

ster.'' It seems more curious still perhaps to find the sperm whale,

whose powerful jaws have frequently crushed a whaler into splin-

ters, thus confounded with the ordinary whalebone whale, a far less

formidable mammal. The female sperm is only half the size of the

male (about thirty feet only), very little larger than the grampus,

but rarely the latter has been known to attain seventy-six feet, if

reliance can be place on the statements of our whaling skippers.

The worthy captain mentions that owing to various circum-

stances which he enumerates, the north-eastern shores of Brazil are

but little frequented by ships, etc., either for business or pleasure.

" I wrote thus far," he stated, " httle thinking that I would ever see

the monster again; but at 7 a. m., July 13th, same latitude, some

eighty miles east of San Roque, I was astonished to see the same or

a similar one. It was throwing its head and about forty feet of its

body out of the water in a horizontal position, as it passed on-
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%vard by the stern of the vessel and disappeared. I was startled

shortly after by the cry ' there it is again to leeward.' On looking

3n the direction indicated we saw the great leviathan grimly watch-

ing the ship, with about sixty feet of its body elevated in the air^

The occurrence was witnessed by the officers, half of the crew, and

myself, and we are ready at any time to testify on oath that we are

not in the least mistaken."

Captain Smith, of the steamer British Princess, on his arrival

at Philadelphia May 14th, 1889, reports that May 4th, latitude

-44 deg. longitude 42-40, he saw an enormous sea serpent.

He and the fourth mate were standing on the bridge. On looking

astern he saw, one hundred yards away, a large black object stick-

ing out of the water in a perpendicular position, like a long spar or

buoy. He seized the glasses to make it out more plainly, and saw

it was alive. The head resembled in size and shape the top of a

beef barrel. The body, though completely submerged, could be

plainly made out by the disturbance of the water around it, and

three hundred feet away from where the head and neck stood out

of the water the monster's tail was beating and lashing the sea into

foam. The first officer of the ship adds, that he had been previ-

ously a disbeliever in sea-serpent stories.

The instances above enumerated form only a portion of the

evidence that can be produced, but an important communication

from the Bishop of Adelaide cannot well be ignored. The Austra-

lian mail, within the last few months, brought news of the Bishop's

discovery of the carcass of a sea serpent at Avoid Point, near Coffin

Bay, South Australia. "While riding along the sea beach," he

states, " I came across a dead sea serpent about sixty feet in length.

It had a head five feet long, like that of an immense snake, with

two blow holes on the top, no teeth in the jaws. The body was

round, [the dimensions not given, unfortunately,] the tail like that of

a wtiale. Now we may reasonably infer that the monster thus de-

scribed must have come to the surface to breathe the atmospheric

air. So it appears very extraordinary that it should have escaped

observation heretofore.
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REPORT OF THE BIOLOGICAL SECTION,

Session 1891 and 1892.

Read at the Annual Meeting of the Association, May J2th, i8g2. ^

The meetings of this Section have been held regularly during

the past year, and although formal papers were not presented at

every meeting, the members have come together and exchanged

notes, in this way promoting that good will which is so characteris-

tic of scientific men, as well as advancing the interests of the Asso-

ciation in general, and this Section in particular.

The notable exent in connection with the Section's work was

the Annual Field Day of the Association held at Queen Victoria

Niagara Falls Park on Saturday, June 13th, when a large number of

members of the Section were present, and spent a very enjoyable

and profitable time. The place chosen was a rich one for the

botanist, and though the time was that which field-botanists call an

offtime, i. e., between the going of the spring flowers and the com-

ing of the summer ones, the field-presses of the weed hunters were

brought home well filled. The President, Mr. Alexander, and Mr.

Morris had charge of this department, and several plants, not

hitherto in our collections, were added thereto. The Section was

much indebted to Mr. Cameron, the head gardener of the Park,

who is himself an enthusiastic plant collector, for many useful hints

as to the locations where certain plants were to be found, and for

the personal help he gave in collecting the same. Mr. Cameron is

making a collection of all the native plants found in the Park, and

has very kindly offered us duplicates to place in the Associatioa

cabinet.

At the meeting held on March 4th, 1892, Dr. Mole read a

valuable paper on the Origin and Development of the Horse. The

paper was made very clear by the numerous illustrations used and

the specimens of various parts of the horse's skeleton shown.

The Section had before them a communication from Mr. Adam
Brown, enclosing a letter from Lady Blake, calling attention to the

Marine Biological Station, proposed to be established in the island
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of Jamaica. Lady Blake and her husband, the Governor, are pro-

moting the scheme. The Section, by resolution, approved of

the idea.

During the season several hundred of specimens of British

plants have been shown at the meetings of the Section, by the

President. These plants have been collected and named by Wm.
-Hussey, Esq., of Sahsbury, England, and Master William Rendell,

of Whitchurch Canonicorum, Dorsetshire. The examination and

comparison of these beautiful specimens has given the members of

the Section a great deal of pleasure and information, and the Section

feels under great obligation to these friends for their kindness. It

is proposed to set apart a distinct portion of our Botanical Cabinet

for this collection. About fifty distinct species of Alpine plants,

collected by Miss Alexander in the Tyrolese Alps, during the

summer of 1891, were also exhibited at one of our meetings.

In addition to these a fine collection of West India Ferns,

comprising no less than about one hundred and fifty distinct species,

was presented to the Section through Mr. Alexander by Mr. Adam
Brown. The names of these beautiful specimens will be given in a

subsequent report when they have been classified and the names

verified.

We have also had pleasant and instructive seasons with Messrs.

Turner, Chapman and Leslie, and their microscopes, revealing

thereby to us the marvelous and beautiful which is hidden in the

minute things of animal and plant life and structure.

A. E, WALKER, THOS. WM. REYNOLDS, M. D.,

Chairman. Secretary.
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A FEW NOTES RE THE SEASON OF 1891.

Read before the Biological Section.

BY D. F. H. WILKINS, B. A., BAG. APP. SGI.

Headmaster High School, Beamsville.

The season opened early, after a short mild winter.

Crows were first seen February 6th.

Sugar making was begun March 4th.

A robin (not a resident) was seen March loth.

Frogs first heard March 23rd.

Growth commenced March 28th.

Bulbs of Adder-Tongue Lily sprouting, and Scarlet-Cap Lichen

abundant, at this date.

Hepatica and Spring Beauty in flower April 2nd.

Adder-Tongue Lily in flower April 4th.

Blood Root in flower April 6th.

Red Maple in flower April 12th.

Marsh Marigold in flower April 12th.

Dicentra cucullaria, also D. Canadensis, in flower April 15th.

True Anemone in flower April 16th.

Cuckoo Flower, Skunk's Cabbage and Cursed Crowfoot in

flower April 15th.

Red and White Trilliums in flower April 20th.

Sugar Maple in flower April 24th.

Hooded Violet, Beaked Violet, Yellow Violet and Sweet Violet,

White Birch and Water Elm, in flower April 24th.

Indian Turnip in fiower May 4th.

First Golden Rod (Solidago Canadensis) in flower July 20th.

First Aster (Aster Icevis) in flower July 20th.

Sugar Maples beginning to turn in color September 22nd.

Red Maples beginning to turn September 25th.

Maples in full flush October loth.

White Oaks turning, also Red Oaks and Scarlet Oaks com-

mencing, October loth.
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Maple leaves falling first November 4th.

The last Golden Rod (S. Canadensis) seen in flower, also the

last Asters (A. longifolia, A. puviicens) November 17th.

Malva sylvestris in waste grounds, also Larkspurs (Delphinium)

in flower November 27th. {Note.—These were growing under the

shelter of some pine and fir trees.)

First (very light) frost September 21st.

First heavy frost October nth.

First (light) snow November 17th.

First heavy snow (six inches depth) November 27th and 28th.

Ground not frozen on December 14th.

NOTES.

1. The dates of the arrivals and departures of the migratory

birds, those of the crow and the robin excepted, are not given

because not accurately recorded. The arrivals occurred, however,

earlier than usual^ the departures later.

2. The heavy drouth of May and June, succeeded by equally

heavy rains and much evaporation in July and August, produced

cool weather, much prolonging the season. The dry and warm

weather of October and November served the same purpose.

3. In consequence of this, second crops of stra.wberries and

wild raspberries were gathered, one tarmer supplying a store with red

raspberries {Riibus triflorus and R. strigosus) during the months of

September and October. Second crops of black raspberries have

also been reported.

GENERAL NOTES.

1, Potentilla anserina and Vicia sativa^ now common in cer-

tain fields near the lake shore, were, prior to 1867, unknown in this

locality. At this time it will be remembered that a third rail was

laid on the Great Western Railway track in order to enable the

wheat cars from the Western States to pass through to the East.

From some of these cars were dropped at some time or other the

seeds of these two plants, for the species were seen shortly after the

spring of 1867.

2. The common Teazle {Dipsacus umbellatus) was introduced

into this locality by the Mennonite settlers from Pennsylvania, their

ancestors having previously brought the plant from Europe for the

purpose, as is well known, of preparing wool for spinning and weaving.
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3. The Black Cohosh {Cimicifiiga rdcemosd) formerly common
in this neighborhood, is now extinct. It is cultivated by several per-

sons in the village of Grimsby and in the adjacent county, being re-

garded by many as a sovereign remedy for rheumatism.

4. In the Atlantic Monthly for October, 1862, was published an

entertaining article by the late Henry D. Thoreau, the famous New
England naturalist. The article is entitled " Autumnal Tints," and

has been reprinted in a volume of miscellanous essays by the gifted

author. While much of the article agrees with what is noticed in

Ontario, the present writer, after many years' observations in different

parts of the Province, feels that there must be a great discrepancy

between some of the facts as given by Mr. Thoreau and the same

facts as noted by himself. Thus, according to Thoreau, the red

maple is the earliest tree to change the color of the leaves and shows

the brightest tints, the average date for the change being September

22nd. The sugar maple does not follow for some two weeks, and

is much less brilliant and varied in color. Then follow the elms,,

hickories and other trees, and iinally the scarlet oak in November,,

showing a wealth of scarlet and crimson unsurpassed except by the

red maple. The present writer, however, has noticed that the sugar

maple displays the greatest wealth and variety of color, varying from

lemon yellow to scarlet, blood-red and crimson ; also that it is the

earliest to change, its average date being about September 17th in

the more northern parts of the Province, and September 24th to

27th in the more southern. The red maple, on the contrary, with

a few exceptions, in its native haunts presents a dull red or even a

brownish red color, and changes on or about October 2nd. The

few exceptions referred to are some trees which show partly green,

partly red colors in blotches, probably the most beautiful leaves of

all. Again, too, the scarlet oak turns in color about October 6th,

and the leaves fall before the end of the month ; moreover, they do

not present the brilliant red attributed to them by Thoreau. The

present writer is not aware of any systematic attempt to ascertain

the dates of the change of tint of our more common forest trees nor

of any observations regarding the variability of the change. He is

not aware whether anything has been published to show that change

of color depends upon or does not depend upon soil, dryness of

the season or surroundings of the trees. If any thing has been done

by any other members of the Association it should be published.
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5. The present writer is not aware that the following has ever

been made generally known. On the Post-caenozoic clays (Erie

and Saugeen clays of our Geological Survey) the pine timber grown

is soft and easily workable, while that grown on the Medina clays

is hard and brittle. It is the intention of the present writer to pre-

pare a few slips of each for the microscope and to examine them.

The most plausible view appears Aat the larger percentage of silica

in the sandy soil has something to do with the state of the wood,

but it were safer not to speculate until observations have been made.
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NOTES ON BIOLOGICAL SUBJECTS.

Read before the Biological Section of the Hamilton Association, during the

Session ^ i8gi-2,

BY WILLIAM YATES, OF HATCHLEY, ONT.

Scarcely a summer passes without offering something singular id

the floral or vegetable world ; and gardeners and tillers of the soil

have many opportunities of detecting and making note of these

freaks and deviations from the ordinary routine of plant growth.

Several such instances of abnormality occured and were noted by

me during the growing season of 1891, to wit :—A peculiar instance

of the phenomenon called " Fasciculation," occurred in a garden in

the township of Burford. The specimen was found amidst a large

group of Sunflowers, Helianthus annuus, and what at first sight

seemed a si?igle head of unusual size, proved on further develop-

ment to be a combination of three heads. The line of juncture was

distinctly traceable by the green scales or sepals of the involucre,

and also by the yellow ligulate florets of the ray forcing themselves

distinctly into notice amid the florets of the disc, and in lines that

bisected the circular outline of the usual sunflower head. This

was done as accurately as if the same problem had been propounded

to a student of Euclid.

The deviation from the ordinary growth of these flowers

suggested the question to my mind whether this was an instance of

a partial reverting to the ancestral type of the Helianthus? What

would seem to make this supposition a natural one is the fact that

a common wild form of the Sunflower is the species dtvaricatus,

which we have often found growing in the woods not far from here

;

and florists know that by cutting back side shoots the vigor and

bulk substance of many plants and shrubs can be concentrated in a

single stem,

I may add that I had some reason to conjecture that the

oddity of floral growth, that we have described above, was the
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result of an injury or bruise to the plant at an early stage of growth,

as about that time the spot where the Helianthus grew was annoy-

ingly trespassed upon and much trampled by a flock of turkeys.

II.

Another eccentricity in one of the wild, weedy growths that

spring up so frequently in neglected corners of our fields, occurred

last August in a plant of the the tall golden-rod, Solidago Canadensis.

The stems of these plants are sometimes deformed by a peculiar

enlargement or excrescence (balloon shaped). These enlargements

are hollow and are almost always found to contain the larva or

pupa of an insect, and are probably the result of a puncture by

the parent insect.

The unusual circumstance noted this season was that the

enlargements were at the very summit of the stem, and were of the

shape and size of the egg of a bantam chicken instead of being

turbinate in shape. The puncture, if such was the cause, seemed

to have been made in the axil or point from whence the branches

of the panicle divide off. These latter, which are perhaps more

properly termed peduncles, were much shortened and seemed to

grow at slight distances from each other out of the upper and

narrow end of the ovate excrescence. A number of these peculiar-

ities were seen this year and never previously. The other common
species of golden-rod, S. latifolia and .S". ubnifolia^ have never been

noticed to be deformed by those interferences.

As an instances of the imitative principle in vegetable growth,

our attention was lately arrested by a form of parasitical develop-

ment of, I think, the poison ivy Rhus toxicodendron. The plant had

sheTi its leaves, therefore we could not take time to identify, but the

general outline and form and color of the shrub, as it clung in hide-

ous snake-like contortions of a venomous purple tint, to the tall

trunk of a swamp-ash tree, suggested the abhorrent function and

malignancy of an enormous Scolopendra. The innumerable radi-

cating tendrils typified and suggested the myriad feet of the detested

centipede ! And the greyish-white bark of the victimized ash tree

afforded a background that set off the outline and complexion of

the vampire-like encumbrance with wonderful force and per-

spicuity.
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III.

Many traits in the growth of dimbing plants exemphfy analog-

ous principles and methods to be found in the life and habits of

Ophidians. Notice the growth and function of the tendrils of the

grape vine. At first straight and tender, but on coming in contact

with a neighboring twig a spiral coil is immediately formed around

the foreign support, and something similar to muscular contraction

is noticeable, and the grip on the support or trelHs is as tenacious

and crushing as the constriction of the serpent on its prey. Even

in the life and growth of the pea vine, or in that of the diminutive

parasitic dodder whose tendrils, on coming in contact with the suc-

culent stems of the wild balsam or with the soft new shoots of the

raspberry, show a willfulness of grip that seems almost crushing and

sanguinary, while from the tendrils of the dodder sharp root points

pierce the substance of the victimized plant and leech-like imbibe

therefrom life-sustaining fluids. Also when climbing plants have

grown to the height of their supporting poles, the extension of the

climbing stem is for a time continued into vacant space, and its

graceful swaying motion when acted upon by a slight breeze, forcibly

brings to mind the proceedings of our common snakes when making

excursions among bushes and saplings in quest of living prey.

IV.

An incident that occurred in this locality a few years ago de-

monstrating the noxious qualities of the common purple centipede

or thousand legged worm of the North American woods may, per-

haps, be fitly recorded here.

A settler, who dwelt in a log house in the midst of his clearing,

was appealed to early one morning by the alarming cries of one of

his children, a boy nearly four years of age, who had just finished

dressing himself. He complained that something was severely hurt-

ing the sole of one foot immediately after he had put his boot on.

The boot was at once unlaced and removed, and on examination

one of the purple centipedes, which appearances indicated had

crawled out of the timber logs of the house during the night, was

found inside the boot. On examining the child's foot a livid mark

the size and form of the odious myriapod was distinctly imprinted

on the skin, and remained for a number of hours.
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Both the child and the father were well known to me, and I

was told of the circumstance at the time of its occurrence.

V.

In the early part of the month of June last I had the pleasure

of a jaunt through a district of Ontario entirely new to me, that is,

from Elora through Fergus and on north-east to Bellwood, thence

through Garafraxa, Eramosa and Erin townships. The weather

was superb, and the fields and woods in the exuberance of summer

garniture. After leaving the Grand River valley the topography is

in marked contrast to the slightly undulating surface of Burford and

adjoining townships. In Garafraxa and Erin vast irregularly shaped

mounds of sand or fine gravel are of frequent occurrence, and in

some hollows large groups of erratic surface boulders attract the

notice of every passer by. There are but few swamps, and when

such occur a growth of cedar instead of the black ash, elm, and

swamp maple of other districts is here a well marked feature. The
country is well cultivated and improved, stock keeping and root

culture being a prominent line of farming.

A very marked feature of the district was the paucity of bird

life. We had just left a region where the woods resounded with the

music of the scarlet tanager and the hermit thrush, as well as that of

innumerable small warblers, and where the meadows were musical

with the notes of the bobolink, oriole, song-sparrow and meadow-

lark
;

yet, in these townships of East Wellington, during two days'

travel, we only saw about half a dozen individual birds ! one being a

shore lark, one swallow, one pewee flycatcher, one grackle and a

crow or two 1 1 The diminution in the number of birds became

obvious after leaving the vicinity of Elora, as about that place there

are many deciduous trees among the cedars and other conifers that

are still found growing in and south of that locality. We were in-

duced to surmise that the absence of the black ash, soft maple, and

swamp elm trees, in the lowlands of these parts of Wellington

county, might account for the paucity of the birds which are found

in such profusion among that kind of vegetation elsewhere. As is

well known, the hosts of summer warblers find sustenance on the

insect larvae that prey upon the foliage of the above-mentioned trees,

the leaves of which are much disfigured and corroded every summer

by the ravages of caterpillars ; hence the warblers and insectivorous
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birds generally are a sort of corollary to forest garniture. Apple and
fruit orchards are also more sparse northwards from Guelph than is

the case in the south-western counties of Ontario, and it is well-

known that to a host of birds of the thrush and warbler families, as

well as the cuckoos and finches, the orchard is a natural habitation.

Even the j^ellow-finch and the warbling vireos, so ubiquitous in other

counties, were here conspicuous by their entire absence. The road-

side herbage seemed also to be of a less varied character than that

to which we had been accustomed. Even the blue-weed {Echhim

vulgare) which had in such large measure taken possession of waste

places and railway embankments in so many places, had only jusL

got a precarious footing here.

The Duke of Argyll remarked on the absence and assumed

musical inferiority of the song-birds of North America. It seems

to be admitted that our songsters are more shy and elusive than

those of Western Europe or Britain. Is it not probable that such a

condition of aifairs may be attributable in part to the absence of

hedges of hawthorn and other berry-bearing shrubs by which fields

are all but universally fenced and surrounded, and which form such

a conspicuous feature in the British landscape ? Our song-birds are

in number legion, and many of them have exquisitely melodious pow-

ers of song, but are only to be seen and heard in the most secluded

recesses of forests and swamps ; and years of residence and close

observation are necessary to gain a familiar acquaintance with them.

Food and shelter from hawks and similar predatory enemies are the

necessities of existence to these, and it is possible that if the broad'

bosom of Ontario should ever be marked and adorned by growing

fences and tangled thickets (as of the dog-rose and honeysuckle),

warblers of many species would come in throngs to sing and enliven,

our dwelling places.

In the vicinity of Elora several species of plants, new to us and

never met with in Brant County by us, were observed, to wit : On
the sides of the rocky precipices about the river valley at Elora, one

of the most interesting species of fern is the Rock brake {Pteris

gracilis or atropurpurea). In its general aspect this does not

much resemble the common ferns, but the fruit dots are borne on

veins of the frond near the margin.

In the woods bordering the rocky chasm, Aspidium acrostic-

hoides a.nd Asplenium ihalicteroides were common, and Adiaritiimpeda-



THE HAMILTON ASSOCIATION. 171

han was abundant in some spots. A species of veronica, very much

like Hederifolia, was also very widely diffused, and the dwarf

maple Acer spicatiim we found very prevalent among rocky debris

on the flats of the Irvine and Grand River, where also the dog's bane

shrub was common ; and we were also shown a rare species of

primula {P. Mistassinaca), that had been found growing on the river

flats, by Col. Clarke, of Elora.

In a cedar swamp bordering the same stream, the large purple

cypripedium was just coming in flower, and that peculiar shrub

which so frequently puzzles the inexperienced botanist, /. e., the

alder leaved buckthorn, {J^hamnus alnifolia\ was as abundant as it

is in some of the bogs of Brant county ; although this shrub is

classed in Polypetalae, in this particular species the petals are

wanting ! and the branches are thornless ! We also noticed a

variety of Antennaria, nearly like, but not quite, A. Margatitacea,

or pearly everlasting flower, the difference was in the remarkable

angles of the stem and peduncles. In Brant and Oxford counties

that pretty adventurer, the Snowy Campion {Sile?ie injlata), has

only begun to put in an appearance on some of the new railway

cuttings, but it is a troublesome weed in the turnip fields about

Elora, and although the blue iris {Iris versicolor), which so lavishly

adorns the boggy spots in Burford and Brantford townships, and

the dense growths of the cerulean vervain
(
Verbena hastata), which

so attracts the eye in ill-drained hollows in Oxford county-^are

absent in these parts. A number of less showy interlopers are

making good headway as the white melilot {Melilotus alba), which

is becoming abundent in many places on the railway track about

Fergus, and occasionally, that capparid, from the gravelly Lake Erie

shore {Folanisia graveolens), and also the tufted vetch
(
Vicium

ctacca), and we were also informed that the yellow ox-eye daisy,

{Rudbeckia hirta), was, in many places, proving troublesome.

Whilst rambling late in the afternoon with a friend along the

wooded banks of the Grand River, below Elora, our attention was

called to the continuous (with slight intermissions) song of a scarlet

tanager. The bird was perched on the very highest branch of a

tall maple tree, and, singular to relate, that was the only branch on

the tree that was destitute of leaves ; the singer kept turning slightly

from side to side, with his glistening red breast facing the declining

sun, as if showing off, with fuller effect, the gorgeous radiance of his



172 JOURNAL AND PROCEEDINGS.

plumage. We have noticed the same proceeding from the top of

decaying trees by the same bird in Burford township. The blue

bird also seems to have an sesthetic taste as regards colors, for we

have several times found its nest with the lining interwoven with the

brilliant blue feathers of the owner's wing. One may here remark

that the brilliant ruby tints of the tanager's plumage seem to be

like dove's neck lustres, very superficial, and like the peach bloom

on the human countenance, a sign of high health and condition, and

rarely preserved in cage confinement, in fact, a friend who had sev-

eral tame tanagers tells me that in the second or third month his

birds became of a bronze color.
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REPORT OF THE PHILOLOGICAL SECTION.

Since its previous report to the Association the Section has

held eight meetings, at which papers were read as follows :

May 28th.—"Peculiarities in Hebrew Grammar," as seen by a stu-

dent accustomed to an Aryan language. J. F. McLaughlin?

B.A.

September 17th.— " Metaphysical Theories on the Origin and De-

velopment of Language." S. A. Morgan, B. A.

November 19th.—" Phonetic Spelling." C. R. McCullough.

December 17th.—"The Versification of Chaucer's 'Canterbury

Tales,'" with especial reference to the "Prologue." Chas.

Robertson, M. A.

February i8th.—" The Supposed Etymological Value of Silent Let-

ters," based on the words occurring in Skeat's Etymological

Dictionary from from A to G. A. W. Stratton, B. A.

March i6th.
—"Two Proposed World Languages," "Lingo Inter-

nacia" and " Anglo-Franca." H. P. Bonny.

April 27th.—"A Simplified Alphabet for the Deaf and Dumb."

C. R. McCullough.

" A Revised Spelling," a plea for consistency with the slightest pos-

sible change. James Ferres.

The meeting of October T5th was devoted to a discussion of

Mr. Morgan's paper, and on January 21st, owing to the absence of

several members because of illness, no formal meeting was held.

Less work has been done during the past year than had been

expected, partly because of the little time at the disposal of most of

the members, but chiefly owing to the lack of suitable books ot refer-

ence, which, while they are of little interest to the general reader,

are indispensable to the student.

Reference must also be made to the heavy loss sustained by

the Section m the death of its late chairman, Mr. Charles Robert-

son, whose interest in the work was unceasing, while his scholarship

was probably unequalled in the city.

A. W. STRATTON, H. P. BONNY,
Secretary, Chair??ia7t.
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METAPHYSICAL THEORIES ON THE ORIGIN AND
DEVELOPMENT OF'LANGUAGE.

Read before the Philological Section Septejnber I'/th, iSgs,

BY S. A. MORGAN, B. A.

It is no doubt evident to us all, that any principles we deduce

concerning the origin and the nature of a primitive language must

necessarily be of a theoretical character. When, however, we con-

sider that the faculty of language, /. e., the power of symbolically

communicating our ideas by means of articulate sounds, is depen-

dent on the possession by the individual of certain intellectual and

physical functions, and must therefore follow their operations ; and

when we further consider that science enables us to investigate both

the nature of these necessary functions and their order of develop-

ment, we are led to believe that any logical theories we may deduce

in such an investigation will not only prove of interest in themselves,

but will also tend to furnish some explanation of the variations in

form and grammatical structure to be found in existing languages.

The few thoughts I shall offer in this paper may be arranged

under the following heads :

(i). Definition of Language.

(2). Existing theories on the origin of Language.

(3). Offices of Language.

{4). Conditions of Language.

(5). Nature of first elements.

(6). Processes of development.

DEFINITION OF LANGUAGE.

All creatures, whether men or animals that possess the grega-

rious instinct, or tend to live in herds, being bound together by a

common feeling, may be supposed to desire and. seek after some

means of communication. This instinctive desire, aided and de-

veloped by experience, has produced in man two forms of thought

communication.

We all no doubt have seen that it is possible, by noting the
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variations in the tones of the cries of animals and man, or by ob-

serving the changes in their features and forms of gesture, not only

to know what may be the dominant feeling at the time, but also

to form an estimate of the character and disposition of the individual.

Taken in its most extended meaning, language might include any

such signs by which one intelligence is enabled to interpret the

mental modes of another ; and this form of thought or rather feel-

ing expression is in fact often spoken of as absolute natural lan-

guage.

In these cases, however, it will be observed that this visible

element or sign, by means of which is formed an estimate of the

present mental state, is not in any exact sense a representative sym-

bol of the invisible spiritual mood. It is in fact an essential result

-of the latter which experience has taught us to associate with it as an

ever present accompaniment. But beyond this there is another

•aspect in the communication of ideas, wherein the sign or symbolic

element cannot be said to have any necessary connection with the

communicated idea, but is simply an arbitrary or conventional sign

for the same.

As an illustration of this distinction, we may suppose that

(leaving out of consideration national peculiarities) there would be

.an equal softening of the eye accompanying the ' zoe mou sas agapo '

of the Greek, or the * Ich liebe dich ' of the German, to that no-

ticed in the like confession of our Saxon youth. In each of these,

however, we find a wide difference in the conventional elements.

An explanation of these two forms of language may be found

in a consideration of the nature of knowledge.

Feeling and thought are the primary or ultimate elements of

Tcnowledge. Feeling being a ' mental affection ' resulting from

•changes in the physical organism, and, in so far as it is pleasant or

painful, ' impelling to organic action,' it becomes evident that these

organic movements will furnish an index to the accompanying men-

tal state.

Thought, on the other hand, being the ' apprehension of rela-

tions ' and objective in its nature, will lack these outward physical

expressions. It will thus require other means of communication,

which, for the same reason, must be of a conventional form. The
one then may be said to be the language of feeling, the other the

language of thought.
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Another distinction must be made between the natural signs of

articulate speech and the artificial signs of writing, etc. But spoken

language being evidently prior to written, a fact which history her-

self teaches, and the language of physical expression, although an

earlier form, admitting of no definite treatment, on account of its

subjective and individual character, it necessarily follows that any

investigation into primitive language must concern itself with the

second of these forms. We shall, therefore, in this paper under-

stand by language the representation of mental modes or ideas by-

means of conventional articulate sounds.

EXAMINATION OF EXISTING THEORIES.

The existing theories on the origin of language may be divided

into the following classes :

1. The theory that man at his creation was endowed with a

perfect language, which, as his knowledge grew through experience,

he was enabled to apply for the purpose of fixing his acquired know-

ledge. This theory supposes that language may precede thought

and exist without it. Experience teaches us that the very opposite

to this is the case ; for when thought is destroyed language must

cease, whilst on the other hand, when the power of speech has been

lost, thought may proceed by means of other signs. Moreover,

granting the possession by the first man of such a language, his

words would be to him but meaningless cries, and the formation of

language proper would still remain to be worked out.

2. The second view, which goes to the opposite extreme, sup-

poses language to be a human invention, adopted by mutual com-

pact for the convenience of man. Such a view must err, however,

in the fact that the ability to invent and adopt implies that the race

had made considerable advancement, whereas, as will be seen later,

thought can make no advance without some form of thought repre-

sentation. Moreover, the very fact of a mutual compact implies the

possession of some form of thought communication.

3. A third view looks upon language neither as a ready made

gift, nor as a human invention in the strict sense of the word, but

rather as a conscious growth accompanying and dependent on men-

tal development. In other words, that the gift of intelligence im-

plies a two-fold power, power of thought and power of thought

expression. This theory, which seems the only one void of contra-



THE HAMILTON ASSOCIATION. 177

diction, is the one we shall accept and attempt to enlarge upon in

the present paper.

OFFICES OF LANGUAGE.

Four distinct functions are set forth as belonging to language :

(i) to preserve thought; (2) to analyze thought; (3) t© facilitate

thought
; (4) to communicate thought. It must appear evident,

and will be made even more clear, when we come to consider the

psj'chological conditions of speech, that to suppose any of the first

three to have been motives in its production would give an appear-

ance of mechanical design to the origin of language wholly at vari-

ance with its physical nature and the mental conditions of the primi-

tive race ; since they would imply the exercise of the reasoning

powers. But we shall there see that these must make use of sym-

bolic representation in their very development. The last of these

motives, however, being but an instinctive desire, implies but the

lower stages of mental growth, which stages are not dependent on

representation for their operations. But we shall here offer a theory

somewhat at variance with that usually accepted. We hold that the

motive power underlying the origin of language was no more a de-

sire to communicate our own thoughts to others, than it was a desire

on their part to interpret properly the thoughts and feelings of fel-

low-beings in whom they took an interest. As the reasons upon

which this theory must rest will come up later ; we defer its further

consideration till that time.

CONDITION OF LANGUAGE.

It has been seen that the office of language is symbolic or

representative. The elements of language, when used as such, are

not in themselves real objects of attention, but representative sym-

bols of objects of past experience. Thus the development of speech

in the primitive race will imply the possession by them of the sym-

bolic power or faculty with whatever other intellectual development

appertains thereto. This consideration will necessitate a brief men-

tion of the mental powers and their order of development.

The intellectual faculties— faculties of knowledge— are

divided into three general classes :

I. Those connected with the acquisition of knowledge, in-

cluding (a) sensation and (b) perception.
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2. Those connected with the representation of knowledge, in-

cluding (a) phantasy, (b) memory and (c) imagination.

3. Those connected with the elaboration of knowledge, includ-

ing (a) conception, (b) judgment, (c) reasoning.

Sensations may be described as mental modes or affections

resulting from the application of external stimuli to some part of

the physical organism.

They are the primary elements of conscious life and of all

knowledge. But being simply an affective or subjective state

sensation does not in itself constitute knowledge. While however

sensation does not constitute knowledge, it is seen to contain an

element of knowledge ; since in sensation there is a tendency to

refer the subjective state to some non-subjective cause, which is

thus brought into relation with the teeling self.

Perception, on the other hand, differs from sensation in being

a constructive as well as an acquisitive faculty ; for in this process

the ' vague data of sensation ' are first differentiated and recognized

as belonging to different senses. Secondly, they are supposed to be

at a distance from us, or given a position in time and space.

Thirdly, they are united into a group, and supposed to have an

existence independent of the perceiving mind.

These two faculties will give us a certain form of knowledge

concerning present objects, brought into relation with the knowing

self. But they will not in themselves lead to the formation of word

signs; since they imply an ever present object on which the

attention is fixed.

The interaction of these two faculties however will lead to an

additional result. Although sensations are but vague sensuous

affections, as states of pleasure, or pain they powerfully arouse the

attention and direct it in search of an external cause. Perception

of the non-subjective cause of the sensation having taken place, this

feeling of pleasure or pain at once creates an interest in the external

object. This done, there takes place what is known as the

" transference of feeling " from the knowing mind to the known

object. The sweetness is in the sugar not in my consciousness.

The mind in this way looking upon the perceived object as a

symbol of the subjective sensation, will have taken its first step

toward mental representation. Word signs, however, differ from

these in the fact that the association existing between the sign and
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the idea is in no way real or necessary. This fact will imply the

introduction of still higher forms of mental growth.

This higher form of representation arises after the following

manner. The mind now being able to obtain a definite perception

of present objects, the accompanying subjective states become fixed

modifications of the knowing self, and as such liable to recur in con-

sciousness without the stimulus of the external object. In the first

stage, which is known as phantasy, these ideal images, although

arising without external stimuh, are supposed to indicate such a pre-

sence. A marked peculiarity of these ideal sensations, however, is

their difference of degree, as well as their difference of origin. The
process of attention working on these differences enables the mind

to distinguish the ideal from the real. The mental activity now
being able to distinguish ideal feelings as such, is further enabled

through identity of modification to recognize the ideal state as

having formerly occurred in consciousness. This aspect of the re-

presentative faculty is known as memory.

But attention now being able to fix itself on ideal sensations as

such, acquires the ability to separate the qualities of an object in

their natural state, and to combine them in new and arbitrary forms.

This stage, which is known as imagination, would at once enable

the mind to form the arbitrary associations seen in word signs.

The higher forms of knowledge must now be considered. The

elaboration of knowledge takes place when the process of attention

is able to bring any of its individual percepts together and establish

a relation between them. Since, however, it is impossible for the

mind to fix itself on two objects of immediate knowledge at one and

the same time, it becomes evident that symbolic representation is

not only possible but necessary before these higher forms, of thought

are reached.

It thus appears to have been on no unphilosophic ground that

memory was represented by the ancients as mother of the muses
;

since she is not only a necessary condition of power of speech, the

sine qua non of all progress, but also the forerunner of that imaginative

faculty, by which have been produced the various art forms of use

and beauty on which the highest skill and taste have been exer-

cised.

Having now considered the various steps in the development

of mind up to that stage where the creation of symbols seems pos-
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sible, another important question remains to be answered. Though

the primitive man may possess intellectual powers suitable for such

a task, can we give any reason why this privilege will be embraced ?

Can we furnish any motive or end for the origin of symbolization ?

Under pleasure and pain may be summed up all the motives

or ends of action. These being but two aspects of our feeling

states, it follows that the discovery of a motive will demand a con-

sideration of the development of mind on the feehng side.

We have already noticed above that our states of feeling natur-

ally fall into two broad classes. The sensation, as an affective state,

produces pleasure or pain. This is sometimes spoken of as the

primary form of feeling, being consequent on physical changes. We
also noticed, however, that by the transference of feeling higher

forms of emotional growth might be attained. Let us inquire then

whether in these two classes (sensations and intellectual emotions)

there exists a motive for the representation of our ideas.

It has been a prevailing idea that the desire for speech arose

from the necessity of seeking aid to satisfy our bodily wants, such as

food, help in distress, protection, etc. Though these desires may

imply some emotional growth, you will see that they point to the

sensuous element as a motive, an hypothesis which we cannot ac-

cept. We afifirm and shall attempt to show that the motive lay in

the development of the emotions rather than in sensuous feeling.

In order that we may be the better able to judge the respective

claims of these two ends, we shall lay down what appear to us the

necessary laws governing the motive or end, naming them as fol-

lows :

1. The Law of Sufficient Motive.

2. The Law of Frequent Recurrence.

3. The Law of Adequate Means.

By the law of sufficient motive is meant that, since language is

a means of communication between individuals, there must have

existed a mutual desire between the person communicating and the

person interpreting the thought. It was to this we referred when

we affirrned above that language did not come solely from the de-

sire to communicate our thoughts to others.

The law of frequent recurrence affirms the principle that the

motive must have been sufficiently frequent to remove any possibility
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of the loss of past steps in the symbolizing ot thought through lack

of having them fixed in memory by repetition.

The law of adequate means implies that the motive must be

provided with such external accompaniments as will supply suitable

means or characters for the symbolizing of the idea.

Examining the claims of sensuous feelings by these standards,

we shall find :

1. That being individual and anti-social, they violate the law

of sufficient motive.

2. That if the circumstances of the primitive races were such

as to cause a sufficiently frequent recurrence ot these bodily wants,

it would be impossible for such a people long to maintain existence

against such circumstances.

3. Being confined to single organs they do not cause that

diffusion of feeling necessary to idea interpretation.

Passing to a consideration of intellectual feelings, we find :

1. Since they imply a universal interest in the external, they

are social in their nature and therefore furnish a sufficient motive.

2. Being accompanied with a 'wave of excitement' which spreads

over the whole organism and leads to bodily movement, they

consequently supply adequate means of symbolization. The fact

that they ' arise more slowly and subside more gradually ' than

sensuous feeling is another cause for the same.

3. Nothing, I think, need be said of the law of frequent

recurrence when we consider the effect of a wide world of undis-

covered relations on the void but plastic mind.

And now two further questions naturally present themselves to

to the mind : ist. What objects in nature likely awakened these

emotional states in primitive man ? 2nd. What symbols were likely

made use of for their representation ? These two questions we
shall now consider,

THE FACTS OF KNOWLEDGE.

Having seen that language arose from an intellectual source, it

Avill follow that such objects as are likely to awaken intellectual ac-

tivity would be the first to be represented, symbolically. These we
affirm to have been acting things, or objects of perception in a state

of motion. This is proven both by experience and by reason ; by

experience through observation of the first signs of attention in

children and in savage races, in both of which loud noises, bright
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and flashing lights, swinging and sounding bodies seem most suita-

ble for arousing attention ; by reason, since philosophy teaches us

that every affective state is but the result of impressions on the

senses from some moving body. We may thus suppose that in

primitive man the more marked forms of motion would be neces-

sary to impress the unplastic mind of such a state.

SYMBOLS OF KNOWLEDGE.

We saw in our consideration of the sufficient means of repre-

sentation, that the emotions are accompanied with ' waves of excite-

ment,' which spread over the organism, resulting, on the one hand

in certain impulsive gestures, and on the other in the utterance of

certain sounds. One or both of these would likely be employed.

But the first being so much less subject to conscious control, while

supplying a suitable symbol for the internal state, would naturally

give way to the second for purposes of arbitrary association.

But it is evident that that these primitive sounds would be to

a high degree impulsive, and for that reason, and further because in

them the ' thought ' element would be as yet but faintly apprehended,

we may suppose that at this stage there would be an excess of the

'sound ' element. Again, because they were long and for the most

part imitative, they would possess the musical element as seen at

the close of such sounds. Summing up, we may affirm of our first

words : (i) They were impulsive and imitative. (2) They were

long or polysyllabic. (3) Equivalent to whole sentences.

We now see that our first perceptions give but vague ideas of

objects possessing emotional interest, consisting of acting things
;

and that to denote these we would make use of certain long sounds

as symbols of both the object and its interest. These would con-

sequently form one primary class. Such a perception however

contains two elements, object and interest, and attention being

aroused would lead to their division in the mind. Thus our

primary class will give rise to two, viz : object class and interest

class. The attention, now passing from the object to its interest, or

activity, would lead to a further division of these activities into,

accidental or molar activity on the one hand, giving rise to the verb
;

and -essential or qualitative activity on the other, giving rise to the

adjective. The whip would equal the striking thing ; the sugar the

sweetening thing. This would have given rise to our three principal
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parts of speech, roun, adjective and verb. And as these form the

three essential parts of speech—the others being but conveniences

of language,—we may suppose that they will show the earliest forms

of grammatical development.

It was seen that attention, fixing itself on the vague and primary

elements of knowledge, soon enabled the mind to classify them into

the three above classes. But this attention, now bringing these

classes into relation with one another, would lead to a further dis-

covery of new relations, and a consequent desire of their represen-

tation. By what means was this to be effected ? Existing languages

show two methods for effecting this, ist, by varying the form of

the word whose idea is modified ; 2nd, by position and symbolic

relational words. The second of these methods would evidently

be impossible at this stage ; since all words would contain the sen-

suous element to such a degree that the mind would not be capable

of that freedom of thought necessary to the use of symbolic words.

Granting then that inflection is the primitive method of noting modi-

fications, from what source did it take its rise?

We have seen that the general character of our primitive word

was length of sound and vague intellectual reference. In this super-

fluous sound attached to the word would be found a ready means

for the representation of these new relations. Any familiar word

being often used in a certain relation, and having its final superflu-

ous sound used for such a purpose, would soon by analogy set a type

for all kindred words when used in a like relation. A strong proof

in support of this theory is to be found in the fact that inflections

always contain a musical element. For a marked characteristic of

all inarticulate cries is that they generally end with a somewhat

musical tone.

But at this point another result must be considered. We have

noticed that the first words were long and intellectually vague, but

that the elaborative faculties being exercised on these vague ele-

ments, would bring about an enlargement of their intellectual im-

port, and an increased definiteness in the idea itself. But it is evi-

dent that the mind, fixing itself on the intellectual import of the

sound, would, on the principle of undivided attention, decrease the

flow of energy in the direction of the physical sound. This fact

would at once produce a tendency to shorten these long sounds.

In other words they would tend to become monosyllabic. Thus in
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cases where this shortening had taken place before the power of

noting relations had been properly developed, other means of repre-

senting them would be sought. But as at this early stage the physi-

cal element would still be comparatively strong, the musical element

would lead to the adoption of internal change or vowel gradation as

an additional method.

Since, however, it is a universal supposition that inflections

arose from another source, the relative claims of the two theories

must now be considered. The prevaihng theory has been that,

since imagination and conception in their development produces

the tendency of dropping from the mind the accidental qualities of

an object of thought, and as this tendency enlarged will produce

pure symbolic words, inflections may have had their origin by the

addition of these to the word. That the former view, however, is-

more consistent must appear from the following reasoning :

1. The latter view supposes that the noting of relations was

postponed until such intellectual propress had been made as would

enable pure symbolization to take place. The history of symbolic

words, however, shows them to be the product of an advanced state

of thought.

2. The musical element in inflection points to its primitive na-

ture as opposed to a symbolic origin.

3. All late developments, the result of J^inguistic revolutions are

marked by analytic means, and never make use of flection, which

fact would imply that flection was a characteristic of early develop-

ments alone.

4. Our view of the origin of flectional endings and internal

change would be strengthened, if it were found that people whose

early development showed a marked progress on the objective side

made use for the most part of flectional endings.

For the objective mind directing its flow of energy toward the

external matter would at once acquire great discriminating power.

It would be intellectual, critical, an examiner of external nature.

Such a mind would early require verbal distinctions to accompany

this discriminating power, and would thus overtake these decaying

final sounds and retain them for such a purpose. But the subjective

mind, looking only within, is emotional, figurative and non-scientific,

and thus lacking discriminating power, would be late in noting ex-

ternal relations^ and must consequently make use of internal change.
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Such a condition is found in the primitive Aryan languages as com-

pared with those of the Semitic group. The first people being the

critics, the natural philosophers and the explorers of ancient times,

also make use of Sectional endings. The latter being the egoistic,

emotional and monotheistic races of antiquity are likewise found to

use this secondary means.

We shall now conclude with a short note on what might seem

an objection to the view that language arose from emotional

development. It might be supposed that, since the inarticulate

cries of animals are frequently indicative of pain, the sensuous

element would furnish a more natural motive. But an investigation

of the principles of emotional expression in the lower animals will

show that these cries were also used for the purpose of attracting

attention, especially between the sexes, and consequently would be

associated with the highest forms of pleasure. It may be further

noted, that it is in this form they possess the musical element, which

has been seen to form and element in inflection. Thus everything

seems to point to a natural and emotional primitive growth as the

origin of both language and inflection.
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A PHONETIC ALPHABET FOR DEAF MUTES.

Read before the Philological Section, April Bjth, i8g2.

BY C. R. m'cULLOUGII.

Nearly eighteen months ago the thought occurred to me that

an adaptation of the phonographic characters invented by Mr. Isaac

Pitman, of Bath, England, to the fingers, would prove an easy and

interesting method in the instruction of my classes in phonetic

shorthand. I accordingly set to work and found the experiment suc-

cessful, the members of my classes reading the words spelt on my
fingers with ease and accuracy. This led me to the consideration

of the question, ' Why cannot this scheme be extended to assist the

deaf and dumb?' Mr. A. W. Stratton, B. A., the secretary of

the Association, to whom I mentioned the proposed method, re-

quested me to present the matter before this section, which I do in

the hope that -merits and demerits may receive consideration and

criticism.

In the sixteenth century Jerome Cardan, naturalist, philosopher,

mathematician and physician, discovered the theoretical principle

on which is based the education of the deaf-mute. " Writing," said

he, " is associated with speech, and speech with thought ; but writ-

ten characters and ideas may be connected together without the

intervention of sounds." This being true, what need is there for a

phonetic alphabet in deaf-mute education ? To this the answer may

be made that though the deaf cannot hear, they can appreciate consis-

tency, economy and speed. If a phonetic scheme cannot present to

the mind of the deaf the sensation and appreciation of sound, it

certainly will not offer those orthographical hindrances which our

present unsystematic and difficult spelling places in the way.

The scheme advanced will, I believe, enable the operator to

communicate his thoughts with one-fourth less labor than at the

present time. This is to be accounted for by the fact that a pho-

netic system of spelling is nearly twenty-five per cent, shorter than

the nomic or customary method.
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Dumbness, in a large number of cases, is the natural conse-

quence of deafness. To this class of persons, possessed as they are

of the organs of speech, which need only training and exercise, a

phonetic system of language representation would prove of great

value. The ear is tutor to the tongue ; render the ear incapable

of performing its office and some substitute must be found to carry

on the work of instruction. The discovery of Articulation intro-

duced this class to spoken language, and it appears to me that an

analysis of spoken language, easily indicated on hand and page,

should prove of incalculable benefit to the practitioner.

In reference to the analysis I propose, the objection may be

raised that the analysis of thirty-six sounds employed in pho-

netic shorthand is not sufficiently minute, in short, that a spelling

based upon this classification might better be termed consistent

than purely phonetic. The answer may be made that the refining

process might be extended almost indefinitely, but for the average

ear the analysis mentioned will prove ample. A reference to

"Pronunciation," in my paper on "The Spelling Reform," in a

former part of this journal, may be made by those interested in the

subject of practical analysis. The thirty-six sounds analysis has, at

any rate, some fifty years of usefulness to recommend it, and has

proved equal to the demands made upon it, as can be seen in

the practice of phonography.

The wide and increasing diffusion of a knowledge of phonetic

shorthand, the growing importance of the subject, and the improve-

ment in primary education along phonetic lines, as seen in the intro-

duction of the " phonic method " into our common schools, must

bring to our minds the belief that a new era is in store for language

representation, in other words, that English will in due time take on

a phonetic dress. If the manual herein presented shall have done

nothing more than anticipate that event, it will perhaps have con-

tributed in some degree to the cause of usefulness and advancement.

There are to-day hundreds of thousands of persons throughout

the English-speaking world who are familiar with the analysis I have

employed ; ninety per cent, of these are acquainted with Pitmanic

shorthand. These, under the plan promoted, could be brought into

touch with the deaf and dumb with so little trouble as to be practi-

cally insignificant, Phonographers could learn the handed manual

in fifteen minutes' time, for the simple reason that the symbols
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employed in shorthand writing find their exact representatives in

the characters described by the fingers of the deaf and dumb.

If great progress has been made in primary education through

the employment of the phonic method of instruction, and a large

portion of the child's time has been saved to him, over the old

method, why should not the same principle, substituting the hand

for the tongue, the eye for the ear, when employed in deaf-mute

instruction render the acquisition of knowledge more readily acces-

sible to the silent student ?

By careful training and practice the deaf-mute is able to read

the lips of a deliberate speaker, or even of his non-speaking broth-

ers. This is, however, a slow process, and requires considerable

care on the part of the speaker and much acuteness on the part of

the student to obtain anything like satisfactory results. When we

consider that slight variations in lip positions for the different

sounds, variations which, let us remember, become more indistinct

as speech analysis proceeds, it will be seen that the labor of distin-

guishing the positions must be very great. Give him, however, a

manual in sympathy with the lips, and approximately correct, and

the labor is greatly diminished. I say approximately—throw away

the neutrals, retain the principals.

As regards the man who has been born deaf, and who has-

never learned to use his vocal organs—he, with the man whose hear-

ing has become destroyed, has no guide to assist him in the utter-

ance of sound. The one learns to speak by imitation, the other

automatically utters the sounds, or their approximates, heard in ear-

lier life. Both are liable to error and variation in articulation. Let

the sounds uttered by the organs of the voice have their counter-

parts in the characters made by the fingers—let the fingers be so

many indexes to vocal positions—and the deaf speaker will have a

monitor that will in some degree compensate him for the loss of the

hearing faculty.

Anyone famihar with the shorthand alphabet well knows the

simplicity of the characters employed to represent the different con-

sonants and vowels. These are arranged in a natural order, in

short are scientific. The thin sounds are indicated by thin or light

strokes, the thick sounds by thick or heavy strokes. The conso-

nents are arranged for the greater part in pairs, the one being the

thick or voiced sound of the other. . It is to be remembered that



THE HAMILTON ASSOCIATION.

the phonetic alphabet does not commence in the ordinary way, but

is arranged in an orderly manner, the consonants, forming as they

do the frame-work of the language, come first, the vowels follow.

THE CONSONANTS.
As seen by the Observer.
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The names and values of the consonants are :

ExPLODENTS : ^ (pee) as in/ut; -^ (bee) as in l?ut ; T (tee)

as in tell ; D (dee) as in ^ell ; CA (chay) as in c/ioke
; J (jay) as in

yoke ; K. (kay) as in -^ate ; Cr (gay) as in ^ate.

Continuants : ^ (ef) as in_/at ; "^ (vee) as in &at ; Th (ith)

as in baM ; TH (thee) as in ba/Ae ; S (es) as in ^eal ; Z (zee) as in

seal ; SA (ish) as in fis/i, offiaal, etc. ; Zb (zhee) as in plea^ure^

ui'ual, etc.

Nasals : M (em) as in ;«eat ; N (en) as in ^eat; Ng (ing) as

in ihmg.

Liquids : Z (el) as in /ed ; i? (ar) as in red.

Coalescents : W (way) as in a/ell ; Y (yea) as in ^ell.

Aspirate : If (hay) as in /zill.

It will be observed that the consonants are written in four posi-

tions, and, except R, W, and H, sounds made by the same organ of

the voice are written in the same direction. These directions are

:

(i) Labials : p, B J
F, V. (2) Dentals : T, D ;

Th, TH ; S, Z.

(3) Palatals : CA, J; Sh, Z,h ; L, V. (4) Throat : K, G ;
and the

Nasals : M, N, Ng.
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THE VOWELS.
As seen by the;Observer.

)i^ alujs

& Fl-'^

JQ all

^-^ Q<Jvr<w£«JJ«\u^J!^

There are twelve vowels, six long or heavy, six short or light.

The long vowels are : (i) A as in «lms
; (2) A as in ale

; (3) E as in

eel; (4) A as in all; (5) O as in ope; (6) 00 as in food. The

names of the preceding are : Ah, Eh, EE, Aw, Oh, 00. The first

three are made by pressing the tip of the thumb against the top,

middle or base of the first finger, according to the vowel required,

the last three by pressing the third finger in like manner.

The short vowels are : (i) a as in at; (2) e as in e\\; (3) i as

in til
; (4) as in on

; (5) u as in ?/p ; (6) 00 as in f^^t. These are

made by employing the second and fourth fingers in the same way

as with the long vowels. The short vowels' names are : a, e, i, o, u, 00.

For the sake of convenience four diphthongs are introduced
;

(i) I as in ice
; (2) OW as in owl

; (3) 01 as in oil
; (4) U as in d?^e.

These are known as eye, ow, oy, you.
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To the practical teacher of the deaf and dumb, there may

appear shortcomings in this attempt to present a scheme to assist

deaf-mute education. I have had no opportunity of putting into

practice the system promoted in this paper other than that mentioned,

in connection with stenographic classes in a business college. I shall,

therefore, cordially welcome advice and assistance from those engaged

in deaf-mute instruction, or from any who may take a general or

particular interest in the " children of silence." In conclusion let

me say it will afford me pleasure to render any information in my
power to those who may desire to give the scheme a careful test.

Note.—Since reading my paper before the Philological Section of the

Association, and while these proceedings are in the printers' hands, I re-

ceived, through the kindness of Mr. R. Matliison, Superintendent of the

Ontario Institution for the Deaf and Dumb, Belleville, Ont., to whom I

wrote briefly outlining my scheme, a copy of a work by Mr. Edmund Lyon,

of Eochester, N. Y., entitled "Lyon's Phonetic Manual," published by the

American Association to Promote the Teaching of Speech to the Deaf.

I'rom a hasty examination of what appears to be a most excellent work, I

learn that the system is based on the analysis known as " Visible Speech,"

the invention of Professor Melville Bell.
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REPORT OF THE PHYSICAL SECTION.

Read at the Anntial Meeting of the Association,

The Physical- Section was organized in November, 1891, and

has since met regularly on the second Saturday of each month.

The only papers read so far have been :

December 12th.—"The Phonograph," by J. T. Crawford, B. A.

After the reading of the paper, several tests were made.

Januuary 9th.
— '" A Brief History of Electrical Discoveries," by J. G.

Witton, B. A.

At the other meetings informal discussions have been held.

Some difficulty has been experienced in obtaining papers, but that

is likely to be overcome as we get together the apparatus we hope to

have. We have also to regret the loss of our Secretary, Mr. J. (J.

Witton, who is now living in Vancouver, B. C. ; his absence has

somewhat interfered with the work of the Section, but we hope to

see it continued next Fall.

GEO. BLACK,
Chairman.
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REPORT OF THE PHILOSOPHICAL SECTION.

Read before the Hamilton Association, May, i8g2.

At a meeting held on the 23rd November, 1 891, it was resolved

to organize a Philosophical Section of the Association, and a chair-

man and secretary were elected. The remainder of the evening was

taken up with a general discussion on the sources and the methods

of psychological research.

Since then four meetings of the Section have been held, and

the following subjects discussed :

December 5th.
— "Psychology," an inquiry into the dual character

of the conscious self as subject and as object, by Sanford Evans.

January 1 6th.
—"An Analysis of Experience, Part I," by S. A.

Morgan, B. A.

February 20th.—"An Analysis of Experience, Part II," by S, A.

Morgan, B. A.

March 19th.—"Sense-Perception," Idealism versus Materialism, by

S. B. Sinclair, M. A.

The determination to form a Section in this branch of science

was not carried into effect without some misgiving as to the probable

result. We feel, however, that the outcome of the experiment thus

far warrants us in predicting a useful future awaiting this Section of

your Association.

,S. A. MORGAN, S. B. SINCLAIR,
Secretary, Chairman.
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REPORT OF THE PHOTOGRAPHIC SECTION.

Read at the Annual Meeting of the Association.

The Photographic Section beg to submit the following report

:

On the evening of April i8th, 1892, a meeting was held- in the

Museum to form what is now known as the Photographic Section of

the Hamilton Association. At that meeting a Chairman and Secre-

tary were appointed in the persons of Mr. S. Briggs and Mr. White.

At a further meeting held on Tuesday evening, April 26th, 1892,

additional officers were elected, as follows : ist Vice-Chairman, Mr.

A. T. Neill; 2nd Vice-Chairman, Mr. Robert Moodie ; Chairman

of Executive, Mr. J. W. Grant ; the Secretary being appointed

Treasurer.

The object of the Photographic Section is for the general

research and advancement of photography among its members by

holding monthly meetings on the last Tuesday of every month, when

all work done during the m.onth will be on the table for examination

and criticism.

To become an active member of the Section and enjoy the

privileges of the use of the dark-room, it is necessary for the life of

the Section that an annual fee of fifty cents be charged ; the Section

has also placed lockers in the room, for which a yearly rental of

fifty cents is charged.

WILLIAM WHITE, SAMUEL BRIGGS,
Secretary. Chairman.
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Hamilton Association,

Statement of Receipts and Disbursements for

the Year ending May 11th, 1892.

INCOME.

Balance, 1891 $343 06

Proceeds, Sale of Books re Birds 15 00

Government Grant 400 00

Rent of Hall 12 00

Members' Subscriptions no 00

$880 06
EXPENSES.

Rent and Gas , $158 00

Printing, Stationery and Postages , . . 321 46

Lecture Expenses, Com., Caretaker and Sundries 94 95

Allowance to ex-Secretary, per resolution 50 00

Balance 255 65

$880 06

RICHARD BULL,
Treasurer,

Have examined vouchers and found them correct.

GEO. BLACK,
Auditor.

May i2th, 1892.
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THE

JOURNAL AND PEOCEEDINGS
OF

THE HAMILTON ASSOCIATION
IS SENT TO THE FOLLOWING :

I.—AMERICA.

(l) CANADA.

Canadian Institute Toronto.

Natural History Society of Toronto "

Department of Agriculture . . ^ , "

Library of the University "

Geological Survey of Canada Ottawa.

Ottawa Field Naturalists' Club "

Ottawa Literary and Scientific Society "

Royal Society of Canada "

Department of Agriculture "

Department Arts, Agriculture and Statistics . . . . "

Entomological Society London.

Kentville Naturalists' Club Kentville, N. S.

Murchison Scientific Society .' Belleville.

Natural History Society Montreal.

Library of McGill University "

Nova Scotia Institute of Natural Science Halifax.

Literary and Historical Society of Quebec Quebec.

L'Institut Canadian de Quebec. "

Natural History Society of New Brunswick St. Johns.

Manitoba Historical and Scientific Society Winnipeg.

Guelph Scientific Association Guelph.

(2) UNITED STATES.

Kansas Academy of Science Topeka, Kan.

Psyche Cambridge, Mass.
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American Association for Advancement of Sci-

ence Salem, Mass.

National Academy ©f Sciences Cambridge, Mass.

Museum of Comparative Zoology " "

American Dialect Society
" "

United States Department of Agriculture Washington, D.C.

Biological Society of Washington " "

Philosophical Society of Washington " "

Smithsonian Institution
" "

United States Geological Survey " "

American Society of Microscopists Buffalo, N. Y.

Buffalo Society of Natural Sciences " "

California Academy of Sciences San Francisco, Cal.

California State Geological Society " "

Santa Barbara Society of Natural History " "

University of California Berkely, Cal.

Academy of Natural Sciences Philadelphia, Pa.

Minnesota Academy of Natural Sciences Minneapolis, Minn.

Academy of Sciences St. Louis, Mo.

Missouri Botanical Gardens " "

American Chemical Society New York City.

American Astronomical Society " "

American Geographical Society " "

New York Academy of Sciences " "

Torrey Botanical Club " "

Central Park Menagerie " "

Cornell Natural History Society Ithaca, N. Y.

Johns Hopkins University. . .
.' Baltimore, Md.

Kansas City Scientist Kansas City, Mo.

Wisconsin Academy of Science, Art and Letters, Madison, Wis.

Society of Alaskan Natural History and Ethnol-

ogy Sitka, Alaska.

Agricultural College Lansing, Mich.

Colorado Scientific Society Denver, Col.

Museum of Natural History Albany, N. Y.

(3) WEST INDIES.

Institute of Jamaica Kingston, Jamaica.
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II.—EUROPE.

(l) GREAT BRITAIN AND IRELAND,

England.

Bristol Naturalists' Club Bristol.

Literary and Philosophical Society of Leeds .... Leeds.

Conchological Society "

Royal Society London.

Royal Colonial Institute "

Society of Science, Literature and Art "

Geological Society "

Manchester Geological Society Manchester.

Scotland.

Glasgow Geographical Society Glasgow.

Philosophical Society "

Ireland.

Royal Irish Academy , . . . Dublin.

Royal Geological Society of Ireland "

Naturalists' Field Club Belfast.

(2) AUSTRIA-HUNGARY.

Anthropologische Gesellschaft Vienna.

K. K. Geologische Reichsanstalt "

(3) BELGIUM.
/ / / \

Societe Geologique de Belgique Liege.

(4) DENMARK.
/ /

Societe Royal des Antiquaires du Nord Copenhagen.

(5) FRANCE.
/

Academie Nationale des Sciences, Belles-Lettres

et Arts Bordeaux.

Academie Nationale des Sciences, Arts et Belles-

Lettres Caen.

Academie Nationale des Sciences, Arts et Belles-

Lettres , Dijon.

Societe Geologique du Nord Lille.

Societe Geologique de France Paris.
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(6) GERMANY.

Naturwissenschaftlicher Verein Bremen.

Naturwissenschaftlicher Verein Carlsruhe.

(7) RUSSIA.

Comite Geologique St. Petersburg

III.—ASIA.

(l) INDIA.

Asiatic Society of Bengal Calcutta.

Geological Survey of India "

(2) STRAITS SETTLEMENT.

The Straits Branch of the Royal Asiatic Society . Singapore.

(3) JAPAN.

Asiatic Society of Japan Tokyo.

IV.—AFRICA.

(1) CAPE COLONY.

South African Philosophical Society Cape Town.

v.—AUSTRALASIA.

(l) AUSTRALIA.

The Australian Museum Sydney.

Royal Society of New South Wales "

Linnean Society of New South Wales "

Australian Natural History Museum Melbourne.

Public Library of Victoria ,

"

Royal Society of Queensland Brisbane.

(2) NEW ZE'ALAND,

New Zealand Institute Wellington.

(3) TASMANIA.

Royal Society of Tasmania Hobarton.
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