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ABSTRACT OF MINUTES

b OF THE PROCEEDINGS OF THE

Mamilton A ssociation

DURING THE

SESSION OF 1893-94,

THURSDAY, NOVEMBER oth, 1893.
OPENING MEETING.

The President, Mr. A, Alexander in the ¢hair,’ L

On account of the popular nature of the evening’s progré%e
the regular order of business was dispensed ‘with.

The meeting opened with the President’s address, outlining
the recent discoveries in'the scientific world. Mr. Alexander closed
his address with a strong plea for a more hopeful confidence on the
part of scientists in the perfection of the cosmic economy, At the
conclusion of the President’s address the meeting was given over to
a display of the characteristic work of the various sections. This
included biological, geological, botanical and p otographic speci-
mens. Through the kindress of Mr, J. E. P/ Aldous, B. A, a
musical programme was presented during the evening

Over two hundred members of the Association and their friends

availed themselves of this opportunity of viewing the work of the
various sections,

THURSDAY, DECEMBER 21sf, 1893,
The President in the chair,

The Curator reported the donation to the museum of a num. [

ber of valuable specimens. One application for membership was
received.

~—




JOURNAL AND PROCEEDINGS.

After the transaction of business, Mr. H. B, Witton, Sr., read
his paper, entitled * Early Printing, Printers and Books.” After
giving an account of the different men for whom had been claimed
the honor of inventing the printer’s art, the essayist gave,a full out-
line of the remarkable work accomplished by our own countryman,
Caxton,

Corfling down to more recent times,
to the enormous growth of literature,
given to religion, science and sociol
mented by numerous fac-similes of th

A brief discussion followed,

the paper called attention
and the consequent advance
ogy. The paper was supple-
e work of these early artists,

THURSDAY, JANUARY 1th, 1804.

Mr. A. T. Neill, Vice-President, in the chair.

Mr. F. Hansel, D. D. 8., was elected an ordinary member of
the Association. QOne application for membership was received.

The Vice: President then called on Mr, W. Lash Miller, B.A., Ph,
B., of Toronto University, to read a paper entitled, “ The Kinetic
Theory.” Beginning from the time of the discovery of what is
known as “ Boyle’s Law,” the lecturer traced through its various
phases the development of the modern theory concerning the com-
position of matter, and further illustrated the mathematical calcu-
lations by which scientists have worked out many interesting results

as to the size, weight and number of the individual molecules. A
discussion followed.
g e g

THURSDAY, FEBRUARY 8th, 1894.

President Alexander in the chair,

Mr. Wm. Mitchell was elected an ordinary member of the Asso-
ciation, ;

Mr, McCullough then read a short paper contributed by Mr,
Yates, of Hatchley, in which were given many interesting facts con-
cerning the amount of game at present obtained in that locality.

The Chairman next introduced Prof. Maurice Hutton, of
Toronto University, to read his paper entitled, “ The Antigone of
Sophocles.”  After giving a brief outline of the dramatic plot, the
paper next pointed out how this illustrated the poet’s conception of
the mystery of life. From these data two lessons were learned :

R S o s

First
prob
creat
even

the p

given
an ey
work

work

|

?
of ex
i
and n
]
Camp
of the
A
suitab
ence t
A
forth i

T
T
usual




, read

After
aimed
Il out-
yman,

ention
vance
ipple-
sts,

er of

o Phs
netic
at is
rious
com-
alcu-
sults

S50+~

Mr,
con-

of
e of
the
n of
ed :

THE HAMILTON ASSOCIATION, 9

First—The value of moderation and humility in working out the
problem of human existence ; Second—That no character or
creation, however excellent, is without its inherent defect which wil
eventually lead 'to decay,

A brief discussion followed.,

It was announced that the Photograph $ection would furnish
the programme for the regular meeting in March, !

' THURSDAY, MARCH 8th, 1894.

President Alexander in the chair,

Four applications for membership were received,

After the transaction of ordinary business the meeting was
given over to the members of the Photographic Section, who gave
an exhibit of lime-light views of local and foreign scenery, mostly
work of members of the section.

The display concluded with a number of Southern views, the
work of Mr. B, E. Charlton,

THURSDAY, APRIL 12th, 1894.
Vice President T. W. Reynolds, M. D,, in the chair.
The Corresponding Secretary reported the receipt of a number
of exchanges.

The Curator announced a number of donations to the library
and museum,

Miss Louise McConnell, Miss Blanche Burns, Mr. Robert
Campbell and Mr. Geo. Crawford, were elected o
of the Association.

Mr. J. E, P. Aldous, B. A, then read a paper, illustrated with
suitable experiments on ¢ The Theory of Sound,” with special refer-
ence to its application in music,

An interesting discussion followed on
forth in the paper.

ordinary members

the various points set

THURSDAY, MAY 10th, 1894.
The President, Mr. Alexander, in the chair.

The Corresponding Secretary announced the receipt of the
usual exchanges and Government reports,
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The Curator announced a number of dona

The Recording Secretary then read a sho,
by Mr, Wm, Yates, of Hatchley,
subjects, '

A short discussion followed,

The annual meetin
read :

Report of the Council, by

] “ o«

tions to the museum,
rt paper, contributed
containing notes on Biological

g was then held, and the following reports

y the Secretary,

Treasurer, by Thos, Morris, Jr. 4
Curator, by Alex. Gaviller,
Geological Section, by A. T, Neill.

Biological Section, by H., §, Moore,
Philological Section, by W. H. Elliott, Ph, B,
L Photographic Section, by Wm, White,

“« “
“ “
“ “oow

“ (LT

The following officers were elected for the ensuing year :
President, . . 4.0 S. Briggs.
First Vice-President, - - - A. T. Neill,

Second Vice-President, -
Corres’ponding Secretary, -
Recording Secretary,
Treasurer, . -
Curator, - .

= T. W. Reynolds, M. D,
- W. McG. Logan, B, A,
- S. A. Morgan, B, A,
- - Thos. Morris, Jr.
- - Alex. Gaviller,
Asst. Secretary and Curator, - . Walter Chapman,
Auditor, - . - - - H. P, Bonney,
Coungil:  James Ferres, A, E. Walker, Rev. J. Long, M. A.,
L.L. D,, P. X, Scriven, W. H Elliott, Ph. B, - gl —
A vote of thanks was t
which the meeting adjourned.

endered the. retiring »'_President, after
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THE HAMILTON ABSOCIATION, T In

REPORT OF THE COUNCIL

‘The Council takes pleasure in submitting the following report
for the session of 1893-4.

Since its last report your Council has held nine meetings, of
which due record has been kept in the minute book of the Council,
open to the inspection of the members of the Association,

o

Six general meetings of the Association have been held during

the present session, at which the following subjects were discussed :
1893.
Nov. gth.—* Recent Discoveries in  the Scientific World,” A,

Alexander. .

Dec. z1st—* Early Printers’ Printing and Books,” H. B, Witton, Sr.
1894.
Jan. 11th—*“The Kinetic Theory,” W. Lash Miller, B, A. Ph. B,

(Toronto University.)

Feb. yth.—* Biological Notes,” Wm, Yates, Hatchley, Ont.
Feb. 7th.—*“The Antigone of Sophocles,” Prof, Hutton, (Toronto

University )

March 8th,—Lantern Slides, Photographic Section.
April 11th.—* Sound,” J. E. P, Aldous, B, A.

Six ordinary members have been added to the Association and
three have withdrawn,

The Museum has received a number of valuable/ donations
during the year, and the demand for additional accommodation is
constantly forcing itself upon the members of your Council, As
yet, however, we are unable to suggest any definite solution to the
difficulty.

The Council would again call the attention of the members to
the fact that the Museum is open every Saturday afternoon, and
that the contents of the Library and Museum are at all times acces-
sible to the members of the Association,

Although in point of number of meetings and papers read this
year may not equal the record of some Previous ones, we feel cer-
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tain that the quality of the work done has in no way deteriorated
from that of former years.

In conclusion, we would place on record or sense of the deep
loss sustained by the Association in the removal from the city of
Mr. S. B. Sinclair, B. A, As a member of your Council and gen-
eral Association, and as Chairman of the Philosophical Section,
M. Sinclair proved himself a valuable aid to the work, and his loss
is deeply felt By the members of the Council and the Association,

All of which is respectfully submitted,

A. ALEXANDER, F. R, S. S. A MORGAN, B, A,

President,

Secretary.
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EAfRLY PRINTING, PRINTERS AND BOOKS.
I‘l‘a;d before the Hamilton Association, December 215ty 1893,

BY H. B. 'WITTON, SR,

Who invented the art of printing with movable cast metallic types,
and the kindred enquiry where that art was first carried into actual
use, have long been and still are, attractive subjects of investigation,
Few questions have been debated more zealously, for so long a time,
or by more disputants, For nearly four hundred years, quest of the
truth as to where, when, and by whom this great art of the fifteenth
century was introduced ; and what beyond cavil are the particulars.
of its parentage and infancy, has been persistently made : and in all
parts of the civilized world searchers have joined in pursuit of
evidence. Of hooks written on this subject, the titles alone fill a
volume. The works themselves constitute a library. At various
times, chief honors have been claimed for different cities where
early printing was done, and on behalf of several of the early print-
ers, ~Recent controversy on this subject has scarcely gone beyond
the claims of Coster and Haarlem on one side, and those of Guten.
berg, with his associates Fust and Schoeffer, and Mainz on the
other. Former competitors have been withdrawn from the contest,
and discussion is narrowed to the merits of these claimants, The

dispute is also further condensed, as both sides now ignore, as rub-
bish worthless to serve the cause of honest criticism, documents of
questionable authenticity that formerly obtained crédence,

Von der Linde, Madden, Blades, Hessels and DeVinne are but
a few of the authors who, of late years, have writtén on the subject
of early printing. These writers are specialists gf acknowledged
merit, whose opinions. are - the outcome of diversified technical
knowledge of typography, and of prolongéd study of original
fifteenth century documents upon which the principal evidence con-
cernigg the invention of printing rests.. On this subject all these
authors have written at considerable length,  As each has pursued,
his studies in his own way, their books are marked by strong national

I




few steps of their entangled unrestricted~relationship. To that rule

not the direct progenitors of printing,

14 JOURNAL AND PROCEEDINGS,

and individual characteristics ; and their conclusions differ as much
as'do their methods of investigation, Von der Linde unhesitatingly
Pronounces for Gutey{ber and ridicules all claims, for Coster as
legendary and fictitions. - Hessels, in 1871, translated Von der
Linde’s book, “The Haarlem Legend of the Invention of Printing.”
At that time translater and author were in agreement, but after
studying for three years, the chief original documents bearing on the
subject, Hessels’ views changed, and he has since become Von der
Linde’s strong antagonist. Mr, Hessels’ faith in the validity of
Coster’s claim strengthened as his belief in Gutenberg waned. In
1882 he wrote the book entitled ¢ Gutenberg ; Was He the Inventor
of Printing?” and ‘in 1887 he issued a smaller work with the pro-
nounced title “ Haarlem, the Birthplace of Printing, not Maingz.”
In his exhaustive article on early typography, written for Vol. XXIIT
of the Encyclopadia Britannica, Mr. Hessels concludes as the case
stands, ““theretis no choice but to credit Coster with the inven-
tion of printing with movable types at Haarlem about the year 1445.”
Blades, Madden and DeVinne have contributed original information
to the controversy, but their books echo more or less distinctly the
stronger utterences of either Von der Linde or Hessels, ' In the
works by these two authors, the leading facts relating to early print-
ing are forcibly stated : new light is thro
corners ; and if from either standpoint a finished picture is not at
present a possibility ; nevertheless good sketches in firm outline are
presented by both.

In his essay.on Jean Paul Richter, Carlyle says :
are nowise so simply related to each other as parent
are ; every single ‘event js the offspring not of one byt of all other
events prior or contemporaneous,” Fortunately the truth, some-
what aracularly asserted by Carlyle, is powetless to disturb men’s
minds. - Brevity of life and limitation of human faculties ‘make it
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forerunners of that art, and give the best clye by which its history
can be traced, They are legitimate next of kin to the art of print-
ing books ; seals, and brands for identification of cattle, slaves and
felons, are but poor and distant relations. These are the oldest and
" only kindred to printing Europe can boast. The far east has cog-
nate arts of great antiquity and interest,
Among the saint pictures— Helgen or Heiligen—which helped
to pave the way for printed books, the engraving of St, Christopher,
found in 1769, by Heinecken, inside the cover of a manuscript at,
the Chartreuse Convent of Buxheim, in Suabia, stands first, It is
a print from a knife engraving, cut in wood used plank-wise ; and
after the outline drawing was printed, it was colored by hand or
stencil. It is one of the treasures of Earl Spencer’s collection,
lately bought at a cost of nearly a quarter of a million pounds
sterling for the whole library by the widow of Mr. John Rylands for
Presentation to the City of Marichester, Mr. W. ]J. Linton gives a
facsimile of this 'print, as a frontispiece to his great work “ The
Masters of Wood Ergraving ” - It is the earliest dated wood engray.-
ing known, Under the picture is engraved the date, 1423, and a
Latin couplet, near the date, gives the beholder assurance :

Christoferi faciem die quacunge tueris

Illa nempedie morte mala non morieris. ,
‘ That day thou Christopher’s face shall see,

No evil death shall happen thee.”

Apart from its historical worth, this print has a charm from the
naive manner in which the devout old artist tells the legend of St,
Christopher, More than twice the stature of common men, he was
baund to serve the most powerful ruler on earth, On the advice of
a holy man, he undertook to carry pilgrims across a certain stream,
One day a child came to be carried over. The gigantic ferryman

) that rule
| arts are
details of
of sagnts,
tments, if
vere close

at his shrine, ofiwhom even the timid rabbit

Wwas surprised that the weight of the little one should be so heavy a
burden ; and on looking up to learn the reason, he is told that the
child borne on his shoulders is the Lord of All, and receives His
blessing. The rude picture is full of life, The great strength of
the saint is seen at a glance from the palm tree he used as g staff,
His immense stature is evident by comparing him with the hermit
is not afraid ; or with
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the miller, taking grain on his asg’s back to the mill with the quaint
old water-wheel 3 or with the burly Peasant, carrying on his own back
from the mill a sack of meal to his distant cottage. The benignity
of the infant Savieur who carries the world in his hand, and the fear,
humility and astonishment on the upturned face of St, Christopher,
are admirably expressed, !

Block-books, Xylographs as they are called, were the Immediate
heralds of printing with types. For the most part they were printed
with a brownish-grey ink, in which there was little or no oil ; and in
a similar way to the saint pictures, Some of the block-books had
no text ; others had no pictures ; but most of the copies known®
have both text and pictures, Some of them are tinted with colour,
after the manner of the St. Christopher, others are uncoloured,
The Spencer Library contains fourteen block-books ; and Mr,
Hessels say§ twenty of German and ten of Netherlandish origin are
known. One of the largest block-books, that of the Apocalypsis, or
revelations to S, John, has fifty leaves printed on one side only,
The Biblia Lauperum, the best-known of these books, has forty
leaves, on which are one hundred and twenty pictures illustrating as

skeleton sermons make up a printed text on each pagel” Although
called the Bible of the poor, it is said, the book was designed to aid
the less learned of the clergy, and wag really the Biblia Dauperum
Predicatorum,

In museums and great libraries, a few playing cards, pictures of
saints, and block-books have been preserved from times prior to the

plank-wise or parallel with the grain of the wood ; and were taken
On paper pressed with a roller, or by friction, to receive the print,
just as an engraver takes trial proofs of hig work to-day, They were
no doubt the work of monksjor of professional scribes ; for so far
as classical writings were served at all, they were preserved by
monastics ; and monks furnished manuscript books of amuge.
ment, instruction, and devotion, to the few who could profit by their
use.  Whether we have had left to us full recorq of the tentative
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ords. of Daunou, suggests, we may be

elder, in almost the exact w
too far from the invention of
its discovery, apd too near to
future results, X
The early printed book of most general interest is the B
Mazarine, Singularly enoygh that Bibl
De Bure, little more than a hundred yea
the books formerly owned by the Cardinal Mazarin, Fifty years
after De Bure’s discovery twenty copies were known, and at present
thirty copies are known to exist, Mr, Quaritch, the London book-
seller, says that ten copies of the Mazarine Bible have been sold in
England since the year 1847, and that at different times five of
these were in his own possession, For Sir John Thorold’s copy,
sold in 1884, Mr, Quaritch paid £3,900.  There are two copies in
the Library of the British Museum—one printed on paper, the
other on vellum; for although paper was known to civilized Europe
at least two hundred years before the invention of printing, it was
not made in large quantities, and vellum ‘was preferred by scribes
and illuminators for, their rarer and costlier purposes, It ijs
estimated that “three hundred sheep skins were used for a single
copy of the Mazarine Bible, In the British Museum copy, the
titles to each book, chaptet, arnd psalm, and all the large initial
letters, were rubricated by hand, That was often done in incun-
abala—as books dating from the infancy of printing are called—and
as illustrators of books in those days were not all scholars, a director
or small letter was often printed to show what initial should be
painted in the space left. A Mazarine Bible in the Bibliotheque
Nationale at Paris, contains a note stating that Henricus Cremer,
Vicar of St. Stephen’s at Mainz, finished illuminating and binding
that book on Augustyz4th, 1456 ; a memorandum which incidentally
helps to fix the date when the Bible was printed. The British
Museum Official Catalogue describes the Mazarine Bible carefully
in these words: “It contains six hundred and forty-one leaves
* printed in double columns, with forty-two lines to the column. It .
‘“is probably the first large book, if not the first piece of printing of
Between 1450 and
ade experiments which
h movable metal types

printing ever to know the details of
predict with certainty what will be its
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“The printing of this book probably ‘commenced in or about 1452,
“on the completion of Gutenberg’s invention. Whether we are
“ justified in treating it as printed throughout by Gutenberg himselt,

“

not yet fully answered, nor perhaps likely to be answered. There
are documents of the fifteenth century in which the invent
‘““ascribed variously to one or other of these three,”

v

Next in importance among early printed books js a Bible
containing two hundred and forty-one Jeaves more and six lines to
the column less than the Mazarine Bible ; and the first Mainz
Psalter. The thirty-six line Bible, sometimes calleq the Pfister,
Bible, is scarcely less famous than the Mazarine Bible; and the
Mainz Psalter, printed by Fust and Schoeffer in 1457, is the first
book printed with a date. Of the ‘Pfister, or thirty-six line Bible,
not more than ten copies are known, Twenty-one copies of
the Mainz Psalter are known. Nine are dated 1457 and twelve are
dated 1459, Only a few are perfect ; Brunet says the most beau.
tiful copy is in the Imperial Library at Vienna, These psalters
were sumptuously printed. Initial ornamental letters of many early-
printed books were painted by hand, Those of the Main; Psalters
were printed ; and for beauty of design, delicacy of colour, and

ion is

surpassed in our times, Unti] lately they were thought to-be wood
engravings ; but Mr. Linton combats that opinion, and says the
ornamentation of the initial letter of the first psalm, the letter B
covering a space more than three inches square, has a purity and
it was engraved on metal,
and not on wood ; and that it is beyond the wood engravers art of
that day. The Mainz printers, besides their large books, also
printed some smaller papers in the first years of their art; The Jist
of their minor works accepted as unquestionably genuine hardly
exceeds some Papal indulgences, a Mahnuug against the Turks, a
calendar, and copies from five or six editions of the favorite Latin
primer of the day, called Donatus, after its author. a Latin rhetor-
ician of the fourth century, 7

The half-dozen books ‘and few documents left from the first
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decade of the art of printing were produced from at least four
different kinds of types. Experts differ in opinion as to how these
types were made, as much as they do in regard to who made them,
Some believe with Fournier—a typefounder and engraver—that the
Mainz Psalter was printed with wood letters ; others equally com-
petent to judge agree with DeVinne that “ no book was ever printed
‘“in Europe with small types of wood.” And there seems to be a
balance of probability that these types were of metal, cast from
pattern letters of wood in sand or clay, after the manner of working
jewelry and trinkets at that time, and, that after being so cast, they
were trimmed and finished by hand.  In the Mainz Psalter different
impressions of the same letter of the alphabet exhibit variations of
form, readily detected by the practised eye. Such variety of form
in the same letter may be inadequate proof the types used were
wood or metal ; but it does show that the making of types with a
steel punch, and copper matrix to serve as a mould for type metal
fusible at a lower temperature, was a step further on in the progress
of ihe art. ; :
Inscriptions—colophons—formerly placed at the end of books,
used to give readers the information now printed on title-pages at
their beginning. Of the books printed at Mainz, in the first decade
of the art of printing, some have colophons informing the reader
where they were produced and by whom ; and that they were
printed, and not written with reed, stylus, or. pen. Of the inventor
of the art of making books by such new method, nothing, however is
said ; on that point the oracles are dumb, The invention was
hedged around and the art carried on with a view to secrecy; of
that there is little ground for doubt. Publicity would have im-
periled control of the new art, and might have reduced the mone-
tary value of books produced in so innovating a manner. Early
printed books were facsimiles of carly manuscripts in every day
use, and could hardly be distinguished from them. Mr. Blades
relates that a few years since an English book-seller of experience
and reputation unwittingly sold for half a crown, as an old manu-
script, a book printed by Caxton, worth its weight in gold. Popular
belief that Fust sold in Paris some of his early-printed Bibles as
manuscrips, may not have been altogether without foundation. Be
that as it may, name of producer, place, and details of origin were

‘
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printed Bibles; and none of the earliest

printed books gives any indication 5 to who inventeq the new art of early
Printing, i Fust
Itis disappoiming that the firs¢ Promoters of the art of printing thre
books said s little concerning the novel inventiong that brought on ¢
their calling into existence, Some of the old printers were devoted 4 with
to their craft 5 many of them were fond of learning; and their ca]]. 3 in hi
Ing was to them ap estimable meang of livelihood They were ap g tools
Inner circle, and kney more of the early stages through which the | accol
art of printing Passed, and by whom its essential processes were in- ; ra!mg
vented than the outer world djq, But the lips of the earliest crafys. 4 the.(
Men were sealed ;. anq if those of the seconq 8eneration tolg the their
history of their art, they told jt g, badly, angq each so eagerly graph
Pointed out hjg OWn favorite a5 the true inventor, thae their asser. Al
tions are Jegg satisfactory thap the reticence of their predecessors, U“”f‘
On this subject even John Schoeffe, €quivocates, The books pro. Izou{s
duced from his press durmg the twenty years he was a printer are credit
double~tongued Witnesses telling two Versions of thig story,  John an e
Schoeffer Succeeded to the Printing business of Fust and Schoeffer | influer
at Mainz, He Was son of . Peter Schoeffer, Fust’s partner, and hig' establ
mother was Fygys daughter. According to report she wag given in onE
marriage to Peger Schoeffer by Fust o consolidate the jnger. ther‘e I
ests of the Main, Printing firm, apq a5 an appreciative token ‘fr lite
from Fust of Schoeffer’s Services, Related g4 he was by ties of like w
marriage and blood ¢, Fust and Schogefye and as thejr immediate adds;;
‘successor in business, John Schoefer Was likeliest of o) men to far fl’?
know the Tespective inventiye Services of hig Predecessors (o their of ‘Wh"
€Ommon art, and of 5 men was in duty bound to see that his books Lt
said nothing aboyt the invention of printing at variance with the elega’nt
exact truth, Ip 1505, soon after his father’s death, in the dedica. 1!
tion of his German edition of Livy to Maximxhan, he says Printing accoun
was invented at Mainz, “ﬁrstly by the ingenious Johann Gutenberg chronic
in 1450, ang thereafter improved ang made permanent by the vas ”_’e
diligence, cost and labors of John Fust and Peter Schoeffer » experin
Yel, in some of hijs other books, he Says the author anq inventor of 1450,
the art of printing was his grandfather, John Fust, e words used S
are: “John Schoeffer, Cujus Aveg Primus Artjg impressorig fuit At was
inventor et auctor,” there ; :
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Official records of the time throw but a glimmer of light on the

early history of printing. There is, however, record of the fact that
Fust lent money to Gutenberg in 1449, and made a second advance °
three years after that date ; that as surety for his loan he held claims
on certain efiects ; that in November,
with interest the monies advanced, and
in his favor. The record of the suit r
tools, the book, and workmen’s wages. The chroniclers' who wrote
accounts of the doings of that day, content themselves with nar-
rating concerning printing what was verbally told them by some of
the German printers, who, after the siege of Mainz in 1462, carried
their art throughout Europe. . One of these most interesting para-
graphs of hearsay evidence comes from William Fichet, He
was not only a good scholar who had been-dlected rector of the
University of Paris, but was an astute man of the world, whom
Louis the XI employed in important negotiations, and who received
credit for concluding peace with the Duke of Burgundy. He was
an earnest patron of the new art of printing, and through his
influence Gering, Krantz and Friburger, three German printers,
established an office in Paris within the walls of the Sorbonne, In
one of the early books from their press put 1& operation in 1470,
there is printed a communication from Fichet, who says the friends
of literature will be benefited by these new sort of printers, who,
like warriors from the Trojan horse, are scattered abroad, Ang he
adds; “In France the story is that a certain John Gutenberg, not
far from Mainz, was the first inventor of the printing art by means
of which books are made, not with a reed as of old, nor with 2 pen
asin our days, but with metal letters, and that rapidly, evenly and
elegantly,” .

The Cologne Chronicie contains a similar but more specific
account, In a narrative comprising eighty lines of his book, the
chronicler states that John Gutenberg, who was born at Strasburg,
was the inventor of printing, at Maingz, in 1440 ; that after ten years
experimenting and preliminary work, he commenced, at Maing, in
1450, to print a Bible in Missal types;

; that while the art of printing
in common use was invented at Mainz, a first prefigurement of that
art was invented .in Holland

, in the Donatuses, formerly printed
there ; and though many wrongheaded men may say books were
o

1455, he sought to recover
that the case was adjudged
efers to vellum, paper, ink,
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certa
printed in former times can be found jn anycountry, The Cologne nigh
Chronicle bears the name of John Koelhof, Burger of Cologne ; but teent
the writer is unknown, [t was written in 1499, and the writer en- and |
hances the interest of hig account by stating that Ulrich Zell, who work
brought the art of Printing to Cologne, and was at that time stil] 5 and i
printer there, told him by word of mouth the beginning and pro- g
gress of that art, Koelhof was himself a printer of note, and is ing,
credited with being first of the printers to introduce on each finished produ
sheet the use of printed in liey of written signatures a5 a guide for at the
bookbinders, He commenceq to print in,(fblogne in 1472, and as Haarl
Zell arrived there from Mainz about ten years before that date, it is are b
probable that Koelhof learned the art of printing from Zel] himselt". produ
Other evidence of great volume, but much of it less tangible and Haarl
direct, is adduced to sustain the contention ; that the art of typo- early |
graphy was first invented by Gutenberg, and was first practised at date,
Mainz ; that capital for carrying out Gutenberg's plans was fur- N
nished by Fust, that,  tired at Gutenberg’s delay, Fust took suit kind,
against him for the money loaned and gained judgment; and that writers
theart was further completed and perfected by Schoeffer who be- geneal
came Fust's partner, of prin
This paper is not controversial ; neither can itadd aught by Haarle
way of fact or argument to g dispute around which cluster the years i
accumulated truths ang prejudices of centuries. Its aim js but to the mo
cast a passing glance at the Present phase of a controversy concern- was my
ing the origin of an art, which, judged by its utility and results, is Batavia
perhaps greatest of the arts found out by man. A controversy that as he
has interested each succeeding generation from the sixteenth century Batavia
till now ; which retains its interest undiminished for more readers to after th
day than ever before, and which bils fair to carry over a considerable the pro
remainder of unsettled Particulars as an heirloom to the next gener of the s
ation ; deserves attention, anq 15 worth the trouble of looking at years b
through the murky atmosphere Surrounding both sides of the dispute children
Uncertamty concerning the origin of printing is explained by the templati
doubt surrounding discoverjes made in this century. In inventions more gh
ot chemistry, metallurgy, optics, and in: those of the mechanical and nostrae
industrial arts, the names of contesting inventorg of dur day are types, ar
legion. Besides in medieval times, Inventive genius in following up business
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d cautiously to grope its way well

certain branches of research, ha
nigh in the gloom and seclusion of
teenth century scientific societies,
and the ubiquitous journalist, inst
work of the world, and its worker
and industry, ..,

On the Haarlem side of the

necromancy ; but in the nine-
patent offices, public companies
antaneously phetograph the daily
s in every branch of science, art

question no books of Dutch print-
ing, bearing name and date, between 1450 and 1460, can be
produced. Some of the Dutch towns have preserved books printed

at their presses in 147274 ; but the oldest dated book printed at
Haarlem, is said to be one

are books and fragments of printed books, sajd to be of€arlier

production than these, and which are pointed to inAroof that
Haarlem is the true birth place of printing ; but, like some of the
early productions of the Mainz press, they bear no name, place, nor
date.

Numerous narratives of events, and statements of a minor
kind, were collected by Meerman, and have been quoted by later
writers in aid of the claim of Coster. Among these is the
genealogy of the Costers, in the Town Hall at Haarlem ; a history
of printing, said to have been written by Van Zorn and lost in the
Haarlem siege ; and a statement from an Italian who had lived some
years in Holland, that Gutenberg stole the art from Coster. But
the most explicit and circumstantial claim for Coster and Haarlem
was made in a work called, after the ancient ‘name of Holland,

Batavia, whiciwas written by the Dutch savant Young,

or Junius,
as he was na

ed, after the Latinizing fashion of the times, The
Batavia was a posthumous work, published in 1538, thirteen years
after the death of Junius and one hundred and thirty years after
the production at Mainz of the psalter of 1457. The notable part
of the statement by Junius s : That one hundred and twenty-five
years before he wrote, Coster printed on paper for his grand-
children some letters cut from the bark of a beech tree; that, con-
templating greater things, with his son-in-law’s aid, he made an ink
more glutinous than common ink, and printed with it the Speculum
nostrae Salvationis. He then changed his types of wood for leaden
types, and these were afterwards changed for types of tin ; and, his

business prospering, John, one of his servants—supposed to be Fust

printed by John Andrea in 1483, There ~~
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—became his partner,

This Servant, after bein
the secrets of the ‘printi

8 taught, under oath,
Eve, when the Coster
is master’s printing
apparatus, fled to Amsterdam, thence to Cologne, and finally estab-
lished a printing office at Maing

types a grammar calleq Doctrinale y

Hispanus,  Juniys adds’that he wrj

credence told him ; and that Galius,
seems,

idle
fiction,  The records of Haarlem show the name of Cornelis, a

bookbinder of that date, and two different families haye had thrust
on them the honor, of Coster’s lineage, The first Laurence, an
innkeeper, it was found, died ip 1439. His claim hag been given

up ; but since 1870 the career of another Coster

, of Haarlem, has
been found to fit in part into

the account by Juni

Junius says
he stolen types. The Speculum FHy.
manae Salvationis, credited: to the Coster Press, as its name implies,

is a mirror shewing the Fall anq Redemption of man. There are
four early-printed editions of thig book, two in Tatin and two in
Dutch.  There is but little difference in these four editions ; each
contains a short introduction and fifty-eight legyes of wood cuts and
text, printed only on one side of each leaf. Each engraving forms
two pictures, comprising in all mote than four hundred figures. The
picture takes up the upper half of each leaf,
in"two columns beneath it, In one edition
both text and pictures are engraved; otherwise the engravings are
on wood, and the printing is from movable metallic types. All the
engravings are printed with brown ink, but in three of the four
editions the text wag Separately printed in black ink. Ip all four
Of the books said to have been
AS yet no copy of the Hispanus Tractg

, twenty-four Pages of

editions the types are the same,
printed with the stolen types,
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has been claimed by the Costerians ; but from the same types
four editions of the Doctrinale mentioned, and six editions of the
small Donatus grammar have been found. With subtle but some-
what strained réasoning, Mr. Hessels endeavors to show that alto-
gether forty-seven Dutch printed books, or fragments of books, have
been brought to light that were printed with the same types used for
printing the Speculum, or with types so near akin as to he inseparable
from them, and of these there are ‘twenty-one editions of the
Donatus grammar, It is further argued, these books are more
archaic than the early Mainz books ; and are a necessary link be-
tween the rudely-cut letters of the block books and the superb
printing of Fust dnd Schoeffer. Moreover, these Donatus grammars
printed with movable types like those used in the Speculum, are, it
is urged, the veritable books spoken of in the Cologne Chronicie
by Zell, in which prefigurement of the art of printing was first in-
vented in Holland,

This point of the discussion necessarily hinges on the question
whether the forty-seven books and fragments of books printed with
type and in a manner more archaic than German type and printing,
are older than the Mainz Indulgence, of 1454, and should, therefore,
be historically placed before i, Waiving for the time positive
affirmations pro and con, the answer of Wm. Blades—a friendly
witness for Haarlem—made shortly before his death in 1890, is
worth quoting, He says: Honestly speaking, I think the direct
“ proofs insufficient ; but if we st'udy the typographical evidence by
“the light of the Cologne Clronicle, the prébabih’ties seem to me
‘“quite on the side of the Costeriana, * * The evidence on
“each side may be enlarged in the course of years, but so far as it
“ goes at present it is strongly in favor of the first rude invention of
*“moveable types in Holland by some one whose name may have
“been Coster, The claim of Gutenberg upon the respect of posterity
“rests on his great improvements—so great as to entitle him in a
“sense to be deemed the inventor—foremost in excellence if not
“first in time,” *

On behalf of Mainz it is contended that the Dutch school
grammars which were the prefig —vurbylding—of the Mainz
invention, were Xylographic or Block-book Donatuses ; and to con-
strue the reference in the Chronidle to them, to mean they were printed




invention - of printing. It js further
It of 'printing with movable types could

ot have been
practised in Holland without

eliciting comment from artists and
cultivated men of that time, Among other notables, Caxton and
Erasmis both lived in the Low Countries during a good part of the
latter half of the fifteenth century ; and both credit Mainz with
being the birth-place o printing. Vet Erasmus was 5 Hollander by
birth ; Caxton lived in Bruges a quarte

rof a century, and both were
on such terms of personal intimacy with the printers of the time and

arts, that the invention, jn
hardly have escaped their
ock-book Donatys is known 3

T more perishable than they
generally have been, and now are.  More diligent search than ever

before will be made, and fifteenth century bindings and g likely
lurking places will be ransacked for them, the types of the forty.
seven Costeriana will also be subjected to systematic €Xamination
by experts, and by these and kindreqd means the enlarged evidence,
considered by My, Blades necessary before Ppassing final judgment,
may yet be found, g
By the year 1500 printing presses
Europe in two hundred cities and towns,
Koburger, Colarq Mansion and Caxton a,
0S¢ names are on th
century printers, Koburger, at Nuremby
four presses and a hundrgd men. He printed twelve editions of
the Latin Bible ; and an illustrated German Bible said to be hig
masterpiece, Aldus Manutiyg followed cloge on the heels of
Jenson at Venice, and made a work of his life to spread a
knowledge of the Greek classics. So well did he succeed in his
task, that he sold Pocket edition of Gyeek authors at a price
equivalent to fifty cents a volume ; whereas, only thirty years before,
the King of France, Louis XI.,, according to old bibliographers,
i a‘borrq‘wed volume, and ap
¥ a Latin copy of Livy. What

) the Elzevirs, at 5 later day, did
for Latin Jiterature, 1n Holland, chiefly at Leyden and Amsterdam,

were at work throughout
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fourteen members of the distinguished Elzevir family were printers
and booksellers ; and during one hundred and thirty consecutive
years their presses sent forth twelve hundred editions, nine hundre2
and sixty-eight of which were Latin classics or modern authors wh
wrote in Latin, : T
But none of the old printers stands in such intimate relation-
ship to English literature as William Caxton ; and to English
readers his name and books haye charms exclusively their own,
Caxton learned the printing art on the Continent, probably at
Cologne, soon after the year 1471.  Although direct testimony is
lacking, it is probable that Veldner, Colard Mansion and Caxton
worked together at Cologne in the same office, but under what
master-printer is conjectural, Biographies of Caxton have, within a
few years past, béen written by Charles Knight and by Mr. Blades.
To both the work was a labour of love, and both were printers who
wrote with the enthusiasm of craftsmen for their art. Charles
Knight was a pioneer in opening up the treasures of good literature
to the masses, and was so advanced a printer, publisher and author
as to be called the Caxton of the nineteenth century. His Cyclo-
pxdia; issued in penny numbers half a century ago—one of his
many enterprises to popularize knowledge—cost for literary labour
alone £40,000. Mr. Blades, in his life of England’s first printer,
has traced out and studied the productions of Caxton’s press with a
pious care unsurpassed by that of a Brahman for his texts; and his
book, as it deserves to be, is already a classic, But Caxton left
neither letters nor journals, and but scanty. materials of any kind
for a biographer to work upon ; and his life is best known by his
works, and by such glimpses of his contemporaries and his own
personal experience as are given in the delightful introductions he
wrote to his books. The date of Caxton’s birth is usually stated
to be 1412, but Mr. Blades thinks he was not born before 1422,
His place of birth was in the weald of Kent, and, he says, there he
studied English, where he doubts not is spoken as rude and broad
English as in any place in England. He went to school ; but
whether in London or in a country school is not known. In the
prologue to his Life of Charles the Great, he expresses his gratitude
to God for the sinple cunning according to which his translation
has been made, adding: I am also bounden to pray for my fader
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“and moder’s sowls that in my youthe sette me to scole, by
“which I get my living I hope truly”  After hig school days
Caxton wag apprenticed to Robert Large, a London mercer of
Teputation, who, was Iord Mayor.in 1439.

Troublesome times in Chxton’s youth were in store for England.
Abroad, war with France; at home, starvation and wan¢ among the
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Mercers Company, at Bruges, The London guilds whose names
remain to occasionally flit by as spectres from the past, were, in
Caxton’s day, vigorous Promoters of KEnglish commerce. - Under
title of Merchant Adventurers, the English guildg jointly obtained
ights-by charter, to Supervise and contro] Practical working of the
commercial treaty made between thé Dyke of Burgundy and England,
Their charter gave them power to elect governors haying authority
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treaty long existing between Burgundy and England ended on No-
vember the 1st, 14635, Shortly before expiration of the treaty Cax-
ton and an English diplomat were appointed Royal Commissioners
to secure its remewal, They were unsuccessful, and the treaty'
lapsed.  Philip of Burgundy refused to pass another treaty ; Eng-
lish cloths were excluded from his dominions ; and the English
Parliament prohibited the importation of Flemish goods into England.
For a time the merchants of both countries saved a part of their
trade by smuggling goods indirectly’ through adjacent countries ;
but after a year the Earl of Warwick instructed Caxton to see that
the act of the English Parliament forbidding English traders from
buying goods in Burgundy was carried out. Philip, however, died
in 1467, and his son Charles the Bold succeeded to the Dukedom.
Edward the IV, of England, adroitly negotiated a marriage between
his sister Margaret and the Duke, The wedding ceremonies were
held at Bruges in 1468, and Caxton and his company soon after
succeeded in obtaining a new commercial treaty.

It 'was in March, 1468, busy year as it was for him, that Cax-
ton commenced his translation of the Histories of Troy.” When
he had translated five or six quires the work was put aside, with no
intention to resume it. But after a lapse of two years the Duchess
Margaret sent for Caxton to speak with him on divers things, and
he told her Grace of the translation he had begun. She bade him
shew her what he had written, and, after reading it, she criticized
his English, advised him to amend it, and commanded that the work
should be finished, Accordingly Caxton’s translation into English
of the Histories of Troy, which he began at Bruges, and con-
tinued at Ghent, was finished at_Cologne in the year 1471, At
the end of the third book, he writes that his pen is worn and
weary, eyes dim, ardour to work lessened, and that age was be-
ginning to make his body feebler. As his book was promised
to friends and others as soon as possible, he adds:—* I have
‘ practised and learned, at my great charge and dispense, to ordain
“ this said book in print, after the manner and form as ye may here
‘“see; and it is not written with pen and ink as other books have
“been ; to the end that eévery man may have them at once.” The
Troy-book was the first book printed in the English language. As
forerunner of English printed literature, it will remain a sacred heir-
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Mansion, afterwards wilhoqt Ca‘xtqn’s co-vr()peration, printed in French
the “ Troy Book,” *“Jasoh,” and the “ Meditacions,” with similar
types used for Caxton’s two books, About 1476 a new font of types
of slightly differént character was brought into use by Mansion, and
before Caxton took them with his printing outfit to England, they
were tested by printing with them ‘“The Quatre Derrenieres Choses.”
A year later Caxton had established an office in England. The
““ Dictes and Sayings of the Philosophers ” were printed by him at
Westminster in 1477. It is the first book in which Caxton directly
and plainly gives time and place of printing, and many think it is
the first book he printed in England. Caxton’s advertisement of
‘“ pyes,” orguides to the Easter Feast and Saints’ Days, has been
preserved. It was issued soon after his arrival in England, 1In
modern spelling it reads: ¢ If it pleases any man, spiritual or
*“ temporal, to buy any ¢ pyes’ of two or three commemorations of

““ Salisbury use, printed after the form of this present letter, which is
«

nd he shall have them good cheap.’
The words “Red Pale,” beyond doubt, refer to the sign at his print-
ing office ; as their heraldic meaning is a vertical red band painted
down the middle of a shield a third of jts width, and many of the
early printers took some heraldic device for a sign,

From 1476 till his death n 1492, for fifteen years, Caxton
translated and printed books in England, Including his work on
the Continent, he was engaged in printing dess than twenty years,
During that time, according to Knight, he printed sixty four books H
but Blades, with fuller information, places the number of his works,
including reprints, leaflets and small books at ninety-nine, with-
out reckoning two or three that are doubtful, Many books
printed by Caxton have no doubt been lost, Of those remaining,
seven are fragments ; and of thirty-one, but a single copy of each is
left.  ““ The Polychronicon ” and “The Golden Legend ” are the two
books from Caxton’s press less rare than the rest; of these, thirty
copies of the one are preserved: and thirty.one of the other, The
British Museum possesses eighty-five Caxtons, more, as is seemly,
than are in any other collection 5 but twenty-five of these are dupli-
cates, and the fifty-six Caxtons collected by Earl Spencer are held
to be the best and nearest complete collection made, After patient
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investigation, Mr. Blades concludes that
-come down to our time, from eights fonts of types, of five separate
cuttings, made after three somewhat different styles of letters ; for
chronological convenience, in his life of Caxton, they are designated
by numbers from one to six, Twelve of Caxton’s hooks bear the
imprint of his device and initials The device was formerly thought,
by a fanciful arrangement of Arabjc Numerals, to designate the year
1474 ; but similar characters haye been found on the tomb of 5
member of the Mercers’ Guild, and among the contraction symbols

used by him during hijg mercan-

Caxton printed his books,

resembled it,

Of Caxton’s chief printed works,
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500 pages were
In his will Caxton bequeathed for the
fifteen copies of the Golden Legend.

nd eight pence a
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of three volumes is

Caxton, has been recently printed at the Kelms
Mr. William Morris. © The price for the set
410 10s,
Caxton understood the French, Dutch ang Latin languages, ang
Wrote crisp, vigorous, idiomatic English, As first pri
books, his work has received frequent comment, fair appreciation, and
some criticism. In his address on history, Gibbon €xpresses regret
that Caxton, forced to comply with the vicious taste of his readers,
printed mawkish stories for the idle, and Superstitious legends for
the credulous ; that the world is not indebteq to England for
single first edition of a classic author ; and that when the father of
printing gave his patrons a work on history, instead of Printing Hig.
den’s' Chronicle in Latin, as he should have done, he only ventured
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on the English translation by Trevisa. Such criticism from Gibbon
startled his readers, but did not change regard for Malory’s Legends
and Chaucer’s Tales, It is singular that Gibbon should have under-
estimated Caxton’s contributions to English literature, or the relative
importance of his mother tongue.  But the brightest mirror has
some fleck, the human eye itself has its tiny blind spot; and
Gibbon, to whom the secrets of the past stood revealed, so
dimly foresaw the future of his own language, that, but for
Hume, he would have written his history in French and not
in English, The literary taste of our day is not that of the
time of Gibbon. Qur censors and guides think it singularly fitting
that Caxton preferred his mother tongue, and did not turn his back
on the perfect portraiture of English life and character furnished by
Chancer’s Canterbury Pilgrims. German, Italian and French
printers surpassed Caxton’s work in mechanical niceties of the
printer’s art ; but his shortcomings in those particulars were more
than made up by special merit in other branches of his calling. He
worked with persistent varied industry ; and his books, printed in
the everyday speech of the people, have become the corner stone of
the foundation for a great literature. When his services are fairly
appraised, none Jof his contemporaries in the printing art will be
found to surpass him in-merit, His name is interwoven with his
country’s history ; and in his own words: “Other monuments
“distributed in divers changes endure but for ashort time or season ;
“but the value of history diffused and spread by the universal world,
‘“hath time, which consumeth all other things, as conservatrice and
“and keeper of her work.”

In the 126 years from the time Caxton printed the Troy Book
to the year 1600 there were 365 printers in England and Scotland,
or foreign printers who supplied England with books, During that
time they printed ten thousand distinct works, an average of nearly
80 books a year. But the acorn, if' slow to germinate, became a
sturdy oak. The art “which has conferred immortality on the works
of man” has grown with the spread of knowledge, kept in perfect
touch with industrial invention, and has made art, chemistry, and
mechanical science its handmaidens, ministering to its progress. In
1892, six thousand two hundred and fifty-four works were published in
England ; an average every four days of the number issued each year
of the XVIth century, In the great libraries of the world books are
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THE KINETIC TH EORY.

Read before the Hamilton Association, Jan. 11th, 1894.

BY W. LASH MILLER, B. A., PH, B,

quired infly-

ire ramifica- In the middle of.the seventeenth century, twenty years after
ance are an. the death of Galileo, Robert Boyle, an Irish -gentleman of means,
afety of the one of the founders of the Royal Society and a man in many re-
the duty of spects much in advgnce of his times, was engaged in improving the
ions, books newly discovered air-pump.  Some experiments on the expansion
free coun- and compression of air, made in this connection, he published” under m
make men the title, “ Experiments on the Spring of the Air,” and the fact then
I more un. established, viz; that the volume of a given quantity of air, at any
ng has led given tempagature, is inversely proportional to the pressure on its
OWS, while containing envelope, a rule shown by subsequent investigations to

hold good for other cases, formed the foundation on which the
special theories of the constitution of matter were afterwards built,
This paper did not however attract much attention at the time, and
the achievements of Newton, a youth of twenty when the * Spring
of the Air” was published, monopolized for time the attention of

ure an in
bling and
gainst the
h of the
the dead-

singgyen. the scientific world, and gave an impulse and direction to the study
Yet the of physics which have lasted down to our own day, 0
service, Influenced, no doubt, by his great contemporary’s recent =
a good success in the fields of astronomy and optics, Daniel Bernoulli,
f richer one of the more celebrated mathematicians of the time, endeavored
prince, ™ by means of a mechanical hypothesis, to account for the behavior of
ooks to gases and more espzcially for the relation between pressure and
‘of hy- volume discovered by Boyle. Air, being invisible and known only
if con. by the resistance it offers to moving bodies, its weight and its other
sard to properties, might, in the absence of any direct evidence on the sub-
mos of jeet, with equal right be regarded either as filling uniformly all the
oment Space occupied by it, as water seems to fill a glass, or on the other

tiny of hand as consisting of a number of small particles separated by
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This experiment having destroyed (the prevalent theory of heat,
was naturally looked to for hints as to Ja new one, and about the
middle of this century a number of physicists almost simultaneously
suggested that the heat which is formed when motion is hindered,
might itself be considered as motion of some sort. Bernoulli’s gas
theory was eagerly seized upon as affo ding the necessary basis for
‘re-cons,lruction, and from the day that/heat was “explained ” to be
the “energy of molecular motion » may be dated the modern revival
of the Kinetic Theory.

It was now easy to see why the pressure exerted by a gas
should increase when the gas was warmed, for if the molecules flew
faster (and that was the new explanation of the rise in temperature)
they could not fail to strike harder on the walls of the prison. A
calculation of the rate at which these bodies must be moving, if the
pressure of about 15 pounds per square inch exerted at ordinary
temperatures by one ounce of air confined .in a space of one cubic
foot is to be accounted for by the bombardment of its molecules
against the walls, gave 525 yards per sec. a result which was not only
surprising in itself but which seemed to conflict with well known
facts. Ought not the perfume of a plant or the noxious odours ofa
chemical laboratory to spread with incredible swiftness across the
small space of a room if the molecules of the gases composing them
were really moving at so unheard of a rate ?  This discrepancy was,
however, soon seen to be the result of a misunderstanding; the
motion of the molecules might well be very swift and yet their pro-
gress in a straight line—hinderegl as it must necessarily be by the
numerous collisions of one against the other—-comparative]y slow.
A mathematical investigation of the qQuestion showed that, in order
to reconcile the calculated velocity of the individual molecules with
the observed rates of diffusion of one gas into another, the “ mean
free path ” or space through which an air molecule may hope to
travel before running against a neighbor must be extremely short,
on.the average about half a millionth inch, or in other words, in a
second it must undergo between four and five thousand million col-
lisions and as many changes of direction.

The chance of a collision is, however, obviously greater, the
greater the diameter of the particles (imagining them for simplicity’s
sake to be spherical in form), and an enquiry into the whole subject
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obtained, held it a most wonderful thing and a conclusive proof of
the “ truth ” of the hypothesis and of the “ real existence ” of mole-
cules, that from the molecular diameters it was possible to calculate
the rate of diffusion, from the molecular volumes the variation from
the law of Boyle, etc. etc., calculations which obivously are a mere
retracing of the steps by means of: which these quantities themselves
were originally deduced,

Such vagueness of thought with respect to a scientific matter is
due no doubt almost entirely to the fact that the development of the
conception from the days of Bernoulli down has been in the hands
of professed mathematicians, men whose writings are unintelligible
to all unfamiliar with the infinitesimal calculus, and lest we should
deem it strange for men to take an interest in and even to hold
pronounced views on a subject which from its very nature they
could but unperfectly master, it is well to consider how few could be
found in a large city capable of giving a satisfactory account of the
grounds on which the prevalent views on the solar system are based,
though fewer still perhaps doubt their substantial accuracy. The
conceptions of the Kinetic theory were insensibly and vaguely ex-
tended from the case of gases (for which alone they were first de-
veloped) to include all state of matter ; for do not liquids and solids
expand on heating ? are not phenomena of diffusion as common among
liquids as among gases: and should not the same process in the
different cases be explained by the same mechanism? At the same
time a certain enthusiasm on the part both of the developers of .
the theory and of their audience, added to the inability of most of
the latter from want of a mathematical training, to take active part
in the discussion, gradually led the teachers to teach and the hearers
to accept the hypothetical premises of the theory as established
facts ; the molecular world became a world of realities, and in striv-
ing to reduce all physical phenomena to the interaction of the laws
of motion and of attraction the Kinetic Theory posed as “the
Astronomy of the infinitely small.” Tyndall’s book was entitled
“Heat as a Mode of Motion.” Q. E. Mayer, after much warning
against ‘ mere uncertain hypotheses,” says it is ¢ proved beyond all
doubt ” that heat is a kind of motion, And now in Canada in a book
intended for the instruction of youth in our high schools in Ontario
we find the conception of *“molecules” introduced in the first
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chapter, not based on the historical foundation of the behaviour of
gases but ag“following almost by necessity from the fact that sugar
will dissolve in water. In 1844 the Royal Society rejected the first
modern article on the Kinetic Theory (by J. J. \Valerston) with the
curt judgment « nonsense.” Ip 1892 the Paper, discovered in ,
pigeon hole, is published with apologies ; the hypothesis itself is

accepted by perhaps the majority of scientific men as a fundamenta]
“fact” underlying a] chemistry

and physics, angd the story of the
molecules is appointed to be said OF sung in universitjes and high
schools throughout the land,

Now if there is anyonge thing that the history of science teaches,
it is that as soon as an fiypothesis forsakes its Proper sphere and
becomes enthroned as , dogma, trouble is sure to ensue, In this
case as in others the first signs were noticed in the
offered to any modifications in de
be accommodateq to, newl
matter in dilute solution (in

obstinate resistance’
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mostly in abstract general articles and in the prefaces to their books ;
in the works themselves a very sharp line of demarcation was
commonly drawn between ¢ physical” and “chemical » processes,
and the Kinetic theory had contributed to popularize this erroneous’
distinction in the same way that it had added the growth of correct:
views on other matters, viz., by offering a plausible “ explanation ” in
molecular language. Thus in O. E. Meyer's “ Kinetic Gas Theory,”
after an enumeration of the various possible movements of the
molecules and of their constituent atoms, we find him developing
the idea “ that physics busies itself mainly with the mechanics of the
molecules, chemistry with the equilibrium of their parts.” We
can of course reject this distinction, which is in no wise a necessary
consequence of the fundamental assumption of the theory, but we
have still to meet the indubitable fact that the gas theory is very
often unable to account for relations now well established experi-
mentally, which Thermodynamics had foretold in advance of
experimental evidence, To this it may be added that just as
modern geometers can demonstrate the certain failure of all attempts
to square the circle or twist an angle by means of the methods of
Euclid, it is gradually becoming clear that the Kinetic hypothesis in
its present form, representing physical phenomena as the reaction of
a purely mechanical system, can hardly hope to arrive at the results
involving the « Eutrophy principle” of Thermodynamics, and, for
instance, as the mutual dependence of vapor pressure and heat of
vaporization, the connection between the freezing point of a solution
and the latent heat of fusion of the solvent, between the minimggl
heat given out in an electric battery and the temperature co-efficient
of its electro-motive force ; relations which to-day form the framework
of chemical energetics.

This recent progress has of course sadly shattered the belief in
the all-sufficing nature of the Kinetic Theory, and will in time restore
it to its proper position as an hyhothesis, to be employed so long as
it proves useful and capable of alteration and modification to suit
newly discovered facts, at some future date to share the fate of al]
Hypotheses, when, recognized at last as merely the symbolic rep-
resentation of a part of the truths of some larger more general con-
ception it will be throwh aside without a regret, its duty done, its
usefulness at an end,
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In the meanwhile the language of the Kinetic Theory is almost

indispensable in teaching Science, a

e fact that this theory
a metaphorical representation of
nature—bearing the same relation to the truth that a power, diagram
does to a steam engine,—and that it is not in any sense to be regarded
as a “discovery of the inner life of matter,”
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SOME PHENOMENA OF SOUND.
Read before the Hamilton Association, 7 hursday, April 21, 1894.
BY JUBCR ALDOUS, B. A,

Before proceeding to the special consideration of sound as jt
appears in music, it will be well to consider the property of sound
pure and simple. Vears ago a friend of mine, who was addicted to
suggesting perplexing conundrums for his own amusement and the
confusion of his friends, made the statement to me that sound does
not exist, unless some one is present to hear it. Now, it depends
on what you mean by sound whether or not this is true, Every
one has heard the vibration of a violin string or piano string when
it has been set ‘in motion by bow, hammer or finger. Were it not
for the sounding board, very little sound would be heard from such
vibrating string ; but, a suitable sounding board being provided, the
vibrations are communicated by the string to the sounding’ board,
which gathers them up, amplifies them, and transmits them to the
surrounding atmosphere, where they go on circling out and out, like
the ripples caused by a pebble thrown into water, until they reach
something that prevents them going further, or till they disappear
through attenuation. If these vibrations reach the drum of an ear,
a sensation is conveyed to the brain and we say we “hear a sound,”
i. ¢, the brain is conscious of certain air-vibrations haying impinged
on the tympanum of the ear, So, if by “sound” you mean the
sensation of vibration, my-friend’s statement was true ; if by sound
you mean the vibrations of the air, they exist under the circum-
stances that excite them, whether any person is present to perceive
them or not.

A short while ago Dr. A. Wilford Hall, of New York, pro-
pounded a theory that sound was not a wave or vibration afiair at
all, but is a substantial something that is communicated from what-
ever generates the sound through the medium of the air to the
person who perceives it. As our time does not allow us to fully
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consider two different hypotheses, we will confine our attentions to
the results of the investigations of the most renowned scientists who
have worked on the subject,

Let us, at the outset, establish a distinction between musica]
tone and mere noise, Noise is sound .in which the vibrations are
irregular and uneven ; tone, that in which the vibrations are regular
and uniform,

Air-vibrations can he started by the vibrations of (a) a string,
(b) a metal or wooden tongue, and (c) a jet of wind leading to the
air contained in a pipe open at one end or at both,

To illustrate the vibrations, consider a row of boys standing one
behind another ; if some one pushes the last one, that sends a°
pressure from him to the hext, and on to the next and the next and
S0 on until it reaches the last&ne, who, having no one else to push,
BOes over. As each push goes on to the next boy there will ‘lgg an
almost imperceptible pull-back or reaction, just as g pendulum
pushed to one side will swin:g back past the Stationary point, “The
push of the boys we call a “condensation ” or clésing up, which
leaves behind it an « €xpansion ” or stretching, which will be seen
in the action of the ajr inside an organ-pipe.  As soon as the wave
of condensation has Passed out at the end of the pipe the reaction
behind it has Prepared the way for a new wave to begin, To con.
sider the row of boys again: If the boy at the end of the row is
facing a wall, he will not fall over, but will push at the wall; thus a
reflex wave of push will be sent back along the line, So, if the
organ-pipe has a stopper in the end of it, the air of condensation
cannot get out, but is turned backwards, and there is no room for a
new wave to begin until the fipst one has reached the mouth again ;
in other words, each wave has to travel the length of the pipe twice
if itisa ““stopped pipe ” T shall have occasion to show that by an
instrument called the Siren we can prove that any sound has twice’
the number of vibrations of the sound an octave below ; b\ence we
derive the fact that a stopped organ pipe sounds an octave below an
open one of the same length,

The larger number of pipes in an organ are of this flye kind,
the principle being precisely that of an ordinary whistle, where the
vibrations are started by a jet of air being thrown against 3 sharp
edge, across which it vibrates like a flexible tongue,
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While speaking of the organ we will next take up the * reed ”
section—that is, the starting of the vibrations by the action of reeds
or metal tongues. To describe this, take (in fancy) a small reed or
pipe; shave off one side of the stopped end until an aperture is
made ; put a tongue of thin wood or metal over this opening and
fasten it to the end farthest from the end of the pipe. If you try to
blow into the end the ‘air will have difficulty in getting through the
aperture, and the spring of the tongue will start a vibration which
will produce a note determined by the number of vibrations made,
If the tongue is wide enough tolie on the edges of the aperture it
is called a “striking reed,” if it is narrow enough to pass through
to and fro it is called a *free reed.” Most organ reeds are striking
reeds, as the clarionet, oboe and horn.  The orchestral oboe and
bassoon are on a somewhat different principle, or rather different
adaptation of the same principle. The entrance to the pipe is
almost filled up by two thin tongues (called reeds) which meet
together and spring apart again under the influence of the current
of air which is striving to enter the pipe. In all the cases men-
tioned the vibrations started would have very little effect if they
were not caught in a tube or sound-box of some kind, so as to be
amplified before being transmitted to the surrounding atmosphere.

We will now consider the starting of sound by means of a
stretched string or wire. If a wire is stretched tightly between two
points it will, if disturbed, start a vibratory motion that will gradu-
ally diminish until it returns to rest. The number of vibrations
will depend on the length of string, its thickness, and the tightness
with which it is stretched. When it is tight enough to make sixteen
or more vibrations per second, it hecomes a musical note. It will,
however, make but little sound unless it has a sound-hoard or
resonance chamber in connection with it. The same applies to the
tuning fork, which forms tone by vibrations of the prongs, and is
barely heard until the base of the fork is applied to a sound-box of
some kind,

Several interesting and instructive experiment§ can be made by
the aid of the machine called the Siren, which help to establish
many facts in. connection with sound and its action. Imagine a
pipe conveying a current of air or steam ; this pipe is opposed to the
flat surface of a disk (metal, wood or cardboard) which revolves on
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a centre ; in the circle described by the spot where the pipe meets
it are perforated a certain number of holes ; and the mechanism for
twirling the disc is such that you can tel] exactly how many revolu-
tions it makes, however fast it may be going. When the current of
air is turned on and the disc revolves, at first nothing is heard but
detached puffs ag each hole passes the end of the pipe and allows
some air to go through ; the puffs get more rapid until the untrained
€ar can count them no longer, and soon they develop into a low
hum of a decided note ; the quicker goes the wheel the higher goes
the note until a high velocity produces a perfect Scream. By this it
is proved that musical tone is nothing more than a succession of
regular vibrations above a certain speed ; that the lowest number
5 also thit
e higher. In a
273 vibrations per second ; each
octave doubles that untjl the top A hds 3520 How much music
there is in these very high notes is an open question. These num.
bers, however, are proved with mathematical exactitude by this
ingenious contrivance, .

Having briefl
vibrations,
through various media, taking air as the first. Recognize, 'to begin
with, this definition with regard to musical ajr Waves: The pitch of
sound (7. ¢, its acuteness or gravity of tone) is dependent on the
length of the waves in the direction of their travel ; the loudness of
the sound is dependent on the amptiiude or width transversely to
the line of travel. The instrument which initiates the tone estab-
lishes the pitch (which remaing unaltered) and, to 4 certain extent,
the loudness too, though that will be materially altered by the
medium through which it has to pass and the distance it has o
travel.  The pitch wil] sometimes be slightly altered, as a piano will
sometimes sound out of tune when heard through a wall,

Sound travels through air of ordinary temperature at aboyt the
rate of 1140 feet per second—38¢ yards. The colder the air the
slower the travel, warmer air faster travel ; a difference, roughly, of
one foot of speed for each degree of heat or cold. Light travels at
the rate of 200,000 miles per second. So, as this means that a]]
terrestrial distances are covered by light practically instantaneously,
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the knowledge of the speed of sound enables one under certain
circumstances to measure distances, You see the flash of a distant
gun and some geconds later you hear the report—the number of
seconds, 380, gives the number of yards distance. You see a
flash of lightning and you count the secqnds following—424, or
call it 5, seconds tell you that the storm is one mile distant and you
are safe for the present.

The amptitude of loudness is dependent on the density of the
atmosphere in which the sound is started, not on that in which it is
heard. The atmosphere on the top of Mount Blanc is about half
the density of that on the level. Two guns of equal calibre fired
one on the summit and one on the level would have very different
effects. The one fired in the dense atmosphere below would most
likely be heard above ; but the one fired in the lighter air above
would start such feeble vibrations that they would be very unlikely
to travel far,,

An interesting experiment can be shown by suspending a bell
in an air pump with an attachment by which you can ring the bell.
As the air is withdrawn the ringing sounds fainer and fainter until
it becomes inaudible. :If hydrogen gas is let into the bell it does
not help the sound, because it is such a thin and very elastic gas
that the air vibrations get no support to travel on. If the lungs are
filled with hydrogen and the subject attempts to speak, the resultant
voice is a mere squeak. Whether this is because the vocal chords
starts vibrations in the light hydrogen and therefore sound weak, or
the hydrogen is unable to excite more than a feeble vibration of the
vocal chords is a matter to be decided by the laryngoscope.

The velocity of sound in water is more than four times its
velocity in air ; its velocity in iron, 17 times ; its velocity along the
fibre of pine, 10 times. The reason is that the elasticity of these
substances as compared with their respective densities is vastly
greater than the elasticity of the air compared with its density.

As we have more experience of the travel of sound through
air than through any other medium, we will consider the different
conditions of air and their effsct on the transmission of sound. As
before noted, sound travels more quickly in warm air than in cold,
the difference being, roughly, about one foot for one degree
Fahrenheit.
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It is a frequemly expressed opinion tha
adverse to the transmission of sound, Experiments have proved
that the reverse s the case; sounds travelling not only further Byt
with greater volume' in misty air, I¢ has been proved, however,
that there are what are technically called acoustic fogs, viz, : strata
or sections of the atmosphere which are almost impervious to sound
though conveying to the €ye no indication of any difference in
quality from the surrounding air, Many experiments at the various

gun and signal stations on the coast haye given curious and interest
ing results in this connection,

A vessel approachin

t foggy atmosphere js

Signals are often heard at a great distance in on
while in another are scarcely audible for 5 mile,
effect of wind, as the signal is frequently heard furt
wind than with it Difficulties ‘with fog signals aris
that they seem to be sometimes surrounded by a

e direction,
This is not the
her against the
€ from the fact
belt of varying

thickness of non-homogeneous ajr from which the sound appears to

be entirely absent, This ac

has been observed at t

signal is situated on

surrounding objects to affect the sound,
Experiment afld observation lead to the conclusion that these

anomalies in the action of fog signals are to be attributed mainly to

the want of uniformity in the surrounding air, and that Snow, rain,

fog and wind have much less influence than has been generally

supposed. It is on record that at the Battle of Gain’s Farm, in

Virginia, two men watched the battle from an opposite hill about

one and a half miles distant ; the day was a mid-summer day of

perfect clearness ; they saw the musket-fire of both sides and the

flash of guns ; they watched all the proceeding;

s for two hours of a
battle where 50,000 men were
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We will now consider the actions of vibrating strings.  If a string
(or wire) is stretched tightly between two points and then twanged,
it will give a certain fundamental note dependent on the thickness,
tightness and length of the string.  If it is bisected by a fixed point
each section will give a sound one octave higher ; if divided at one-
third of its length, it will give a note a twelfth higher (i ¢, an
octave and four notes); and it can be proved that a sound an octave

h twice the speed of the fundamental note, that

ee times the speed, and so on, giving us the rule
that the number of vibrations is in inverse proportion to the length
of string., Again, the number of vibratigns will vary inversely as
the thickness of the string.  So it is evident that in stringing an
instrument like a piano, which has strings ranging over seven octaves
of pitch, it is a matter of the nicest calculation to grade the wires in
thickness, from the heavy covered wires of the bass to the thin
wires of the treble, so that the tone may be evenly graded
throughout,

If a stretched string is lightly touched at some section, half, third,
quarter, or some definite fractional part of its length the rest of the
string divides itself into sections of similar le
by the fact that small pieces of paper perched on the string at these
sections (or nodes as they are called) retain their places when the
string is vibrated by a bow, while others placed midway are thrown
off immediately. i

The observance of'nodes, or partial vibrations, found in vibrat-
ing strings bring us to a most interesting part of the study of sound,
namely, harmonic sounds or overtones, We are apt to think of
sounds as just of a certain pitch and certain quality, Now it is
ascertained that with every fundamental tone there coexist a number
of higher tones called overtones or upper partials.

T’qumonic Series of C.

ba
14

i
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The number of any note in the haimonic serjes gives also its
number of vibrations by multiplying those of the fundamental tore.
These overtones ¢

inly brought out by resonators tuncd to tle notes
which are wanted to be detected,

overtcnes in varying quantity and
power that makes different qualities of fundamena] tene.  We all
know the different qualities of tone of pianoforte, violin, hoin, flute,
to say nothing of the human voice ; and it hag been proved 1hat
these shades of difference are all due to the presence (with the
fundament i ths of different overtones,

and produce in
or distinguishing ““ timbre ' of each voice,

It has been discovered furthermore that vowel-sounds are
nothing more than. different qualities of fundamental tone produced
by the same conditions, This has been proved by Helmholz, the
great scientist, by an experiment made with flute pipes and tuning-
forks of different pitch, representing the varioys notes of the
harmonic series, which are needed to join with the ground tone to
make the vowel-sound desired,

Experimenting with tuning forks for the first eight members of
the harmonic series, the results were briefly as follows ; The prime
tone sounded alone gave a dull U sound—duller than possible in
speech. The second and third sounded feebly in addition became
more like 00, A fine O was produced by making the fourth
strong, the second, third and fifth weak, and the prime tone some-
what subdued. 0, as in not, by making fifth, sixth, seventh, eighth
loud and subduing the rest, A passably clear A by making the
fourth and fifth loud and subduing the rest, and a sort of E by
reinforcing the third and sounding the rest feebly.

A
In precisely the same way as with the vc\wel-souz\ds it is
possible to imitate the quality of tone of organ pipes and ofchestral
instruments. The nasal quality of the clarionet is made by using a
series of unevenly numbered overtones ; the softer tones of the horn
by using the full chorus of overtones,
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RESUME,

r. Sound is the result of ajr vibrations being transmitted to
the brain by the ear drum, )

2. Musical sounds are the result of regular vibrations, noise of
irregular,

3. Airvibrations are started by vibrating string, reed or fork,
but need reinforcing by sound-boards or resonance chambers in
order to travel far,

4. Organ: pipes stopped at the upper end sound an octave
lower than pipes of the same length open,

5. Pitch of sound depends on length (or frequency) of air
waves ; loudness or amptitude, on width of waves ; quality, on the
presence of overtones in varying strength ; or, in other words, on
the shape of the waves,

6. Sound travels, roughly speaking, 1140 feet per second, a
mile in nearly five seconds ; light at 200,000 miles per second.

7. Sound travels feebly in varied air or light gas such as
hydrogen. ¢

8. Sound is not hindered. but rather assisted by fog or
dampness, .

9. Strata of unhomogeneous air will destroy the carrying
power of sound,

To. Sound travels four times as quickly in water as in air, 17
times as quickly as in iron, 1o times as quickly along pine fibre,
because the elasticity is much greater in proportion to their density.

11. The Siren proyes that the pitch of a sound depends on the
frequency or number per second of its vibrations. A sound makes
twice the number made by a sound an octave lower,

12. The lowest note audible to the human ear has about 16
vibrations per second ; the highest 38,000,

13. Vowel-sounds are merely varieties of quality or “timbre,”
and as such depend on the presence and varying strength of certain
overtones
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REPORT OF THE BIOLOGICAL SECTION,

Read at ), Annual Meeting of the Association, May roth, 1894,

We beg to submit the Annual Report of the Biological Section
of the Hamilton Association :

Only fi g the past year, but
these irly w

the members,

Diatoms, using
e beautiful variations in form of the

Our good friend M, Yates, of Hatchley,
of notes on animal and plant life,
and instructive,

In November the Section received, through Mr, Alexander,
about 400 species of flowering shryhs ot Australia from Rev.
Thomas V, Alkins, M. A, LL.B, of Campbelhown, New South
Wales.  Part of these were exhibited last fa]] at the opening meeting
of the Association,

Mr. Walter Chapman, who is
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N we are giving especial attention to filling up

At our Annual Meeting on May 4th Mr, Dickson was chosen
Chairman and My, Moore Secretary for (his year.
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NOTES ON BIOLOGICAL SUBJECTS.

Read before the Hamillon Association.
BY wM. YATES, HATCHLEY, ONT.
I

The exceptionally warm and fine autumn of 1893 has been
attended with corresponding effects on bird-life and on vegetation,
The heat and dryness of the month of August and of the first half of
September parched many of the meadows and pastures, and many
springs and rivulets failed to afford their customary water supply.
Seemingly from this cause, the large meadow larks and also the
shore larks deserted many of their accustomed haunts hereabouts,
and only returned when the autumnal rains had somewhat replen:
ished the ditches and water courses, A great number of small birds
and quadrupeds are attracted by a spring or rivulet for bathing and
other advantages, and of this fact the predatory hawks and shrikes
are well aware and pass much of their time on the upper branches
of any convenient tree that commands a view of these indispensible
resorts of their victims, and it may be an allowable conjecture that
the absence of the larks for nearly two months, as referred to above,
is to be accounted for by the bird exigencies requiring the presence
of large streams and therefore causing migration to an unfailing
water supply.

A greater number than the average of days in October were
characterized by warm sunshine and a serene atmosphere, and on
some of these autumn festivals the gossamer spiders, in woods and
bordering shrubberies, appeared day by day in vast numbers—
literally in myriads—and their silken, flossy, waving and floating
attenuated threads seemed to invade the whole lower atmosphere,
Some gossamer fibres seemed loose from any point of attachment
and would rise or fall with the slightest breathings of Aeolus. The
minute fabricators of these gauzy fibres could be seen moving, as if
with balloon powers of ascension, upwards from one spray or branch-
tip of an evergreen to another, and the supporting line being only
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was bright and serene, ard as one Passed by the borders of a cedar
swamp, the roadside waste was aglow with the profusely clustered
scarlet berries of the Canadian holly (Prinos verticillata ) These
vied in colour with the dense-growing adjoining bushes ot red osier
(cornus stolonsfera), which also lend a charm to the shrubkery of
swampy wilds at this season of the year when deciduous forests are
bare of foliage. 'I'he brilliancy of colour of the Prinos berries and
their great abundance would attach great interest to this shrub were
the foliage evergreen and of a more permanent character ; perhaps
by dipping the fruit-bearing twigs, ere the fall of the leaf, in scme
gummy or glue-like solution, the great beauty of this shrub for
decorative purposes, in floral wreaths and on Christmas and New
Year festivities, might be advantageously utilized.

As we passed along by the swamp's edge, bluejays from time to
time vehemently screamed a note of alarm, or probably of warning,
to their feathered confreres, The jays seemed to be in family
parties of fours or fives and interspersed at varying distances along
the forest’s edge: In one place we saw them regaling on the fruit
(or “hep”) of the swamp rose (R. Carolina), which here grows in
some abundance and has this year blossomed very freely. One of
the bluejay’s cries bears a close resemblance to the so-called “mew-
ing” of the hen hawk, so much 50, that only a practised ear is able“
to detect the difference. But the jay’s varying modulations of voice
are extensive, and are all ‘indicative of the varying moods cr
emotions of the vocalizer. The jays have a keen eye for fruits of a
pronounced or gay colour, as we see that they quickly espy from a
distance the bright red of a withered apple or two that sometimes
remain on orchard trees all winter. They, like most of the crow
tribe, are nearly omnivorous, and when they alight on an apple tree
in winter they search all along the branches, under the folds and
fissures of bark for beetles and moths, and are as quick as wood-
peckers to detect the hiding-place of any of the insect tribe, and a
good Beechnut year or a season productive of acorns is, to them, a
period of opportunities. They also have a partiality for corn, and a
few stalks of corn left exposed in a field will bring groups of them
regularly to partake of the bounty in winter time, (A boy resident
near here not long ago boasted in the hearing of the present writer
that he had trapped twelve or thirteen jays in a steel trap set in his
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description, but chilled, and flowers and leaves embrowned with the
night frosts of late fal] ; but a few roots were dug up and carried
away in hope of a future successful growth. Soon afterwards, on
crossing a pasture, a shore lark arose in front of us and alighting on
a rail fence near by poured from its throat its few rather monoton-
ous, but not “ incisive » chirrups (some one has compared the notes
of the shore lark to the sound made by the rapid working of the two
blades of a pair ot scissors.)  Ona clay hill a short distance from the
bog where the itex prinos BreW, were seen some low trees of the
I{nwthuw (C. Coccinea ?) On these the haws were ripe more than
a month ago and only a few more remained on the branches, In the
adjoining bog another shrub closely resembling the hawthorn, was
once very abundant, but seems likely soon to become extinct in this
locality. The shrub here alluded to is a b}m’rewpmm'/'a/zh*; this and
crategeus seem to form the point of contact in the two genera. It
has been said that in the natural arrangement, two species, one of
each of the two adjoining genera should be in fouch, and from this
point divergent species may branck off with gradually increasing dif-
<rentiation, but still with some affinities of the ancestral type (as in
this instance the Rosaceous characteristics.) There are many noted
examples of this close, almost merging, kinship in some of our dis-
tinet (according to technicologists) genera of wild plants.

Whilst gathering our apples this fall my son pointed out to me a
small deserted bird’s nest. The nest was very small, seemingly not
much too large for a humming bird’s ; it was probably the summer
home of one of the small fly-catcher’s, most likely of Musicapa Zuti-
cilla,” as that species was frequently noticed in the environs in the sum.
mer months. The nest was in good preservation and seemed fresh
and new. The external workmanship was so perfect that the nest was
difficult to perceive, unless by the closest scrutiny, that there was a
bird nest there at all. The form seemed to be onlya slight lump
or swelling of growing woody substance on the fork of a lower small
branch of the apple tree on which the nest was situated,—the archi-
tect had with much pains and good taste (1) placed bits of linchen
and gray moss among the interstices of the plaited grass fibres
which composed the external portion of the structure, and the work
put one in mind of the efforts of a painter who imitates in ochre and

*In recent books this is classed as Pyrus arbutifolia,
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other pigments the beautiful graining and shadings of oak wood or
mahogany on an ordinary pine door or board, The bird had an
evident wish to deceive and to ward off alien and hostile influences
by an effort to make believe that there was no bird nest there at all,
The pieces of linchen were of the same size and were “stuck in ”
at the same distances a5 the same growths on the tree branch, The
unities and harmonies had been so wel maintained and conserved
that one would say that the same mind that conceived the tree
conceived and formed the nest, only working by different agencies
and instrumentalities,
The imitations in nature are all hut innumerable,
since, my attention was directed to what a¢ first sight ap
be a diminutive tree toad, or'frog. The marking of the
were all accurately representated, even to the or;
at the flank and sides, The phenomenon v
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sound attends these rhymic pastimes of  the gnats at eventide,” so
that it is probable that these atoms of life are made happy with
melody as well as, with the grace and freedom of orchestral move-
ment.

II

This winter is proving so far an exceptional one. We here
have experienced no pinching cold and we have not noticed our
thermometer lower than twelve -above zero, We had, however,
seven or eight inches of snow in the beginning of December, but
blizzard like winds have absented themselves so far, to the great'
comfort of farm animals as wel] as to that of their owners. There
was a bland atmosphere on the 23rd of December, and on Christmas
Day we had genial breezes and a light thunder storm, and during
the week following frogs of two or three kinds were seen in the flow-
ing ditches, and the tree frog was seen hopping amongst the leaves

ds and a garter snake was noticed sunning itself at noon
one mild, clear day near a fence by the roadside : and I have been
told by some rabbit-hunting boys that woodchucks had positively
been above ground, as their tracks from their burrows were noticed
on the thawing snow. This seems to me all but incredible,

One of my acquaintances caught (shot) a fine fox about half a
mile “from my place beginning of December, It weighed twelve
and a half pounds, By report fifteen pounds is said to be about
the weight of the largest and fattest foxes hete,

A Hatchley fur buyer named Powell—our local storekeeper—two
weeks ago told me that he has bought during the present winter
2,400 muskrat skins, 400 racoon skins, 670 skunk skins, 450 mink
skins, and upwards of 50 fox skins and two skins of the pine
marten. These (the pine marten), it is said, were captured in the
Muskoka district. The man told me that many of the fox skins
were not in prime condition owing to the very warm fall weather,
and they are said to immediately become first-class, in the quality of
the fur and pelt, by the advent of frost and snow.

II1
The past winter season on the whole has proved a very mild one,
and characterized by an absence of violent and cold winds; the
month of January was unusually bland with very light snowfalls, and
even the big snowstorm of February was accompanied by a
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noticed on the gth, also same date eight or nine wild geese were seen
flying westward, The making of maple sugar had by the gth of
March become general, and the whole of the month of March up to
date has been abrtormally warm, though with occasional frosty
nights, and there was thunder on the sth and on the 17th. The song,
sparrow was heard singing on the 11th, which is inusually early,
and the twittering of numerous shore larks has been a familiar sound
all winter.

The pewit fly catcher promptly made their appearance dt dawn of
day on the 18th,—they were certainly not here at dark the evening
previous and the same day the thermometer got up to 66 degrees in
a shed that had a northern exposure open,

The kill-dear plovers generally appear some days in advance of
the cranes whose advent we have not been apprised of yet, but the
plover’s scream was heard on the morning of the 12th and has been
frequent about the pools of water in hollows of pastures and
meadows since the date indicated.

Reddish butterflies emerged from their wintry retreats as soon
as maple trees were tapped, and with numbers of dark-colored moths
hovered about the sap vessels, attracted by the saccharine odors in
sugar bushes. I think it is obvious that the first arrival of bluebirds
are pioneer males, who fly northward to the limits of the warmer
area, and are rarely seen to alight in their exploration, but a few
days afterwards females are seen, and then many courtship rivalries
are noticeable ; in fact, for days past, robins combatting like game
cocks has been an every day phenomenon,

In the course of our employment, when cutting and hauling
logs in the woods during the past winter, several ruffled grouse came
near to the littered hayseed that had become scattered on the sur-
face of the snow where our horses had been fed on bundles of clover
and timothy in the noontide hour, and these birds showed consider-
able acumen in being willing to come to such a spot when the
horses were unattended, but exhibited much wariness and shyness
when human beings approach ; we have noticed the same trait
about these birds whef we have been cattle hunting in the woods in
summer time ; for ‘'on going silently and with much caution towards
the browsing catttle, a party of pheasants have been sometimes seen
scratching among the dried leaves near the bovines without show-
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ing apprehension of dlarm, and the same observation applhes to
hawks, bluejays ang crows, as well as to Some other species of the
feathered tribes. The rufled grouse’s fondness for scratching among
chaff seems to Point to a close relationship to the barndoor foy] (Gal-
linacean), they own a sort of
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scuttle to cover, shows how accurately they size up the amount of
danger, when their size might suggest that they should be tugging
at the maternal breast,

An individual of our acquaintance, at the beginning of this
winter, noticed among a large flock of English sparrows two black
individuals among the flock, and soon, on the lot paying a visit to
his barn, captured the pair of blackamoors. This was at the Town
of Norwich, and was talked of as a supposed freak of “melanism,”
and a few days ago I had the curiosity to walk to the town to inter-
view the so-called raritics ; when on entering the doorway of the
room, at one end of which hung a cage containing the birds, the oft-
repeated and well-known call of the cow-bunting met my ear, for to
this species the dusky prisoners belong.  Possibly they have been
accustomed previously to cage confinement and had been turned
out too late to sort with congeners and had taken up with sparrows’
society, At any rate, they seem familiar with all the focd and other
conveniences of a wire cage, and live, thrive and sing as the days
go by. N

On Sunday, roth of March, the weather was warmer than ever
and the thermometer got up to 68 in a northern exposure, and on
this day my neighbor’s bees were seen ‘to return to the gg
evening loaded with pollen. This proves that the s
has come up and expanded its flowers, This occurre
days earlier than was the case last year.

One of my neighbors was somewhat puzzled on finding about
ten days ago a forked fragment of the thick rhizoma of the water or
pond lily (perhaps NVughor Advena) stranded on a piece of lowland
near the border of a creek that runs through his farm. 1 have been
to look at the strange, odd-looking piece of vegetation, and it seems
not a bad imitation of a young alligator thirty or thirty-five inches

long, having a very scaly appearance. The man said that had the
fragment moved when he first saw it he would certainly have ran
away or started for his gun: I have years ago heard of saurian or
chedonion monsters being observed in beaver meadows by children
who mistook these large roots as they undulated in the swollen
streams for reptiles of the above-named tribes,
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GRADATION IN VOWEL SOUNDS.

Read before the p “hilological Section.

BY J. w, CONNOR, B, a,

When I accepted your Secretary’s invitation to contribute a
paper to one of your meetings T hoped to be able to command
enough spare time to prepare something worthy of your attention,
In this I have been disappointed, as wel] as of the hope
of attending your meeting in person dnd not only . profiting
by your discussion of my paper but of being cheered by personal
contact with men interested in the same great and humanizing
study, This latter disappointment has forced me to write on a subject
that T had not at first chosen, one however requiring less in the way
of oral and black-board illustration, These remarks are offered in
excuse for the elementary nature of the subject on which am
writing, a subject, however, which is somewhat akin to one discussed
in one of your last year’s meetings and one which at least affords
another illustration of the fact that a principle in science is often
found to lie at the root of phenomena, apparently most unconnected,
Perhaps, therefore, those to whom much or all of what I shall be
able to adduce is familiar, may feel some satisfaction in seeing
phenomena so apparently isolated as the Teutonic ablaut, the
Sanskrit guna, the Sanskrit ‘Stamm abstufung’ and the irregular-
ities of Latin and Greek declension and of certain Homeric forms
all explained by the one great principle of ‘gradation, !

It would be a waste of time to describe to your section the
immense impetus given to philology by the study of Sanskrit
grammar, or to point out how later researches into the relations of

European type. Vet after all, this was in kind though not in degree
much the same error as that which excites Prof, Skeat’s wrath, the
deriving of English words from High German. For no one dialect,
no matter how early its records, can present in all respects the
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more than state the two discoveries that have led to a more satisfac-
tory explanation, The first is that of Karl Brugmann, viz ; that not

“only do » and /, as recognized in Sanskrit 8rammar, assume under

certain conditiong the functions of vowels, indicated by the char-
acters transcribed a5 dotted #, / (Greek 7, ar,la, al, Latin oz, ol,
Teutonic U, ur, lu, ul), but so also do the nasals under precisely the
Same conditions, n, for example, when deprived of its vowel becoming
a “sonant nasal,” ag Brugmann calys it, written (%) and appearing in
Sanskrit as g or an, in Greek Latin as en, in Teutonic
as un. The other, 1l significance of Brug-
mann’s was that of idental to his celebrated
‘“ Law,” byt really far more wide-reaching in its consequences, viz :
that the Vedic accent system was in essentials. that existing before
the ¢ Dlspersion," in other words is 2reelhnic.  These facts, together
with the changes undergone by the Velars or back gutturals, show
that the Sanskrit vowel system, instead of being primitive, was only
a blurred copy of a more finely painted original—an original pre-
served with marvelloys fidelity in the' Greek vowel scales and jn

Some measure by those of the Teutonic languages, Starting from
these premises w

on derivation in oyr grammars or spelling books
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Now excluding merely fancied resemblances like &/iss and bless
or Earle’s connecting the adjective seer with the verb of similar
sound, and cases Jike the derivation ot feed from Jood by “ mutation ’
or ‘ umlaut,’ or such as ‘bait, which, though cognate, show a foreign
vocalism, or like r00d, 704 are examples of the acting of diverse
forces on the same word in different uses. ‘We have left a very im-
portant residuum, explicable only by gradation. These words fall
into several classes of one of which we find types in the words dite,
bit and abide, abode, These words are particularly well worth con-
sideration, as they show the manner in which derivation is illustrated
by conjugation, and as their cognates throw light on the rature of
gradation.

We must begin, however, by tracing the history of their vowel
sounds. The vowel sound of bite and bide the simple form of abide
now a diphthong was, as you know, a simple vowel in Anglo-Saxon,
and that simple vowel in turn was a reduction of an earlier diph-
thong, for as Brugmann lays down, primitive ¢ becomes 7 in the
Teutonic languages before an 7 in the same or the following syllable
e.g. /i (our three) Goth #reis (2. e. thris), = treis Skr, triyas ; stig-an
=steich-o. Again the 0 of abode A, S. a represents a primitive of
Teut. af, as shown by wot, A. S. wit Germ. weiss = ida (oida),
hence the A. S, conjugation.

bite (1st sg. pres.) bat, pl. biton, pp. biten,
bide, bad, “ bidon, « biden,
represent an earlier
ISt Sg. pres. *betto, pret. *bosy, pl. *bitum, pp, *bit(e)no
pres. *beido, pret. *boid, pl. *bidum, pp. *bid(e)no.

‘With the latter compare its cognate, peitho, P pépoith-a, pl, ppf.

epétith-men, #nd the verbal (though differing in suffix) 2is-té-5, and
we See that the short forms 2;7 and pith belong to the plural and the
passive participle whether the suffix is -t6 or -no. The reason for
this becomes clear if, keeping Verner’s discovery [A] in mind, we
compare :
Pres. dite, pret. bat, pl. biton, pp. Obiten, or
pres. *beito, pret. *boit, pl. *bitum, pp. *bit(e)no
with its Sanskrit cognate (using the future instead of the present,
which has a different formation)
bhet-sya-mi, pf. bibhéda, pl. bibhid-ima, pp. bhin-na,
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where we see that the forms with the short vowel are those before an
accented suffix -ma ang N ; whereas the diphthongs (Sanskrit & js
generally for ¢7 or o7) gre under the accent,
This is the secret of the difference between bat, bibheda, bad,
2ipoitha on the one hand, and bit-on, bebhedem, bidon, e-pe pith-min
on the other; in other words, here gradation s 2 res
difference, This conclusion jg absolutely certain, bej
for by Verner's success in explaining by it such differen

AS. weorthan,  pret, wearth, pl. wordon, pp. sen,
0.H.G. werdan, “  ward, 4y wurtum, “ worten,
O.Fr. wertha, “  warth, “ worden, ‘“  worten

But can we explain the difference between e;,
and pé-poith-a?  Would it not be a hatural supposition that this
also is due to difference of accent? This, some writer, Meeller, I
think, asserted some fourteen Years ago in Kuhn's Zeitschrift, and
later on Mr, Sweet has; adopted without hesitation. He says,
“There are three accents in Sanskrit, raised:acute, unraised =
grave, and ’swarita:circumﬂex. The acute is the emphatic accent,
and was either 3 rising or a high level tone, The syllable imme.
diately following an acute js always circumflex—that is probably a
falling glide tone—unless an acute follow, Every syllable before ag
acute or after a circumflex is grave, Ang again, in parent Aryan
every vowel had a different form under the various accents, The
most important of these is the ¢/o series, which is evidently
modification of original 2, Under the acute
under the circumflex, 9, and under the grave i
gether.  This woyld account for méno, emona, mémamen for memy.
men, and with like treatment of the vowel-element of the diphthong
2eitho, pipoitha, epepith-men, epepith-més, the vanishing of the , /0
leaving 7 just ag the loss of ¢ in e (for, as Gustay Meyer says, it is
such terms ag en, em,
e/, er, parallel as they are in pathology (so to speak) with e/ and eu)
, which, between two consonants, must become
nasal represented in Greek by 2. S0 in binde (fo
band, pl, bundam, pp, bunden, the un of the pl. and
tonic representative of the same sonant nasal,
This explanation Presupposes that the vedic accent, b/iig, for
instance, is not original, but that originally the reduplication as

the sonant
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the distinctive element jn the word had the accent, This would be
only parallel with the undoubted fact that the augment had the ac.
cent no matter how many syllables followed it, as in dcicarat re-
duplicated aer. of cag, But as resting on an hypothesis, we can
hardly deem it absolutely certain like that explaining the vowel-
difference between 4i¢ and biton or biten, Plpoitha, epepithmen, pis-ts-s,
Here we may observe that the Sanskrit guna vowel is really only the

under the resulting circumfle,

Our examples have explained two of the six classes of English
verbs with gradation which Skeat enumerates, the Jall class owning
its prete‘ét form to contraction of a reduplicated form. These are
the drink class and the driye elass, to which bind and bite respectively
belong. The choose class is the class with ex perf, ou, weak form u,
of which elew-somar eieloutia aor. eluthonis a mutilated example,

The bear and give classes are but one, their differences being
late developed. They answer to the Greek verb with ¢ in pres., 0 in
sing. pf., vowel dropt if possible in weak form, as #répo, tétropha,
pass. #-trammai—ra for sonant ». And, without delaying you
with details, we may compare the skake clags, PL. scace, pres. si, pl,
scocon, pp. scacen, with errigen, erroga, if the presence of « indicates
an aoristic present, But what of the corresponding cognate nouns ?
We find in Greek such forms as dérma, Dhligos, peiis-tes, with the
strong root form as the present; others like Zom, loipis, kiop--s,
Phin-os, with the deflected root form found in the sing. pf,, and
others have the weak root form, as pis-#4s, i-515, psud-ri-s, maprss
(1s contrasted with mékistos, with root accent and strong root form.)
We find traces of the same thing, though overcome by analogy, in
Latin—precor, procus. But in the Teutonic language it is again
very important,

Thus with the vocalism of the pret. sing. we have bairn, barm,
qualm, share, trade, bond, song, wander, wrangie, wrong, abode,
wroth, wrath, etc., answering to Greek words like logos : tégo, and
with .weak root forms ; score, spokesman,  bundle, drunkard,
drift, sod, etc. And examples may be cited from Sanskrit,
as bheda, bhitti, but they do not show the difference between
the two diphthong forms. Latin differences in quantity like dug
(for *deuco, O.1.. douco) and ducem are often examples of grada.
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tion. These examples, which might be multiplied indeﬁnitely,
show how important s gradation in derivation as in conjugation,
and that not in one or two branches of the Indo-Euro
but throughout its whole range. i

A question naturally arises, are these houns and adjectives
which show root forms similar to those of certain tenses, derived
therefrom?  This would involve great difficulties, as the laying aside
of verbal and the addition of nominal suffixes, Rather we should
oun is.called out by the same
zation of the similar verb-form,
This is plain in the case of those which, like drunkard, Dis-tis,
bhit-ti, ducem, have weak forms, Ang even in such words as &lopis,
fomé, the requisite condition may have been furnisheq by certain
collocations of words For, as Sweet says, At first all sound.
ut each breath'group
adds the initial muta-
f Sanskrit, comparing even our
d the words which have acute
vowel-form may not ‘possess their

changes are carried oyt consistently througho
without regard to word division ” (whence he
tions of Celtic and the Sandhi o
English ke man, the-erth.) An
accent on the o or the weak

tives andnomina agentis are mostly Oxytone, as forgs, fa-rd, nomina
actionis barytone as &0n-0-5, Skr. jan-a, birth,
As these remarks haye swelled to a tedious extent, it would be
well to pass to declension, Here we see that Sanskrit and Greek
monosyllables have a similar rule being oxytone in the oblique
cases other than the acc, (in Skr. also the Locative, but not acc.
pl.) thus :
podbs,  podi, 2odes,  pouis, LPida, Pidas, Podon,
pat, pad-am, padas, padé, padas, padas,
But in Sanskrit we find that while the n,
have stem pad with ¢ long the other cas
‘the principle is plain, The forms that accent the stem have
those that accent the suffiy have the weak form of the stem,
fundamental rule in Sanskrit declension, €Very noun of certain wide
spread classes having its strong and its weak stem, Thus pt'tg,pale’r
has stron s stem Ditar (pater) and its weak stem ity (like 2datr) or

before a consonant 2ity, (like 2atra for paty in 2atrisi)) Here it may

padam,
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be remarked that the apparent irregularities in Greek are merely the
which in Latin has been wiped
We may add that all appearances
g0 to make it probable that originally the oblique cases, except the
acc. and in some degree the Locative, accented their suffixes in all
words and not merely in monosyllables,

In the light of this explanation some irregularites so-called ap-
pear in their true light as preserving a preethnic relation lost in the
bulk of words through the working of analogy. Thus the difference
between zex of seus and dir of dids, are simply like that between dyau
of dyatis and diy of div-ds, etc., the weak form being caused by its
immediately preceding the accented suffix, Even the accent of ses
is explained by the fact that vocatives when accented always ac-
cented the first syllable. A similar recessive accent, by the way, in
the neut, comp, -ion isa retention of preethnic accentuation. Compare
svad-syaus with. Aedion and Ahédion and it will be seen that the latter
preserves the primitive accent, :

We see, therefore, that the principle of gradation or ablaut,
resting as it does upon the shifting accent of preethnic times, far
from being confined to Teutonic conjugation, is a guiding principle
in Greek and Sanskrit conjugation and declension, and in the word
formation of all these tongues. Had time permitted we might
have shown its traces in Latin (e.g. as in Sido ( Jeido), foedus, Jides), in
Irish (as ben gen mna cf Dor, bana, and mna-omai), and in Avestan ;
but enough has been adduced to show its wide-reaching importance
in moulding the primitive “specch»material,” and how its recogni-
tion throws light upon many obscutities and combines apparently
unconnected phenomena into one harmonious whole,
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was possible to obtain would be represented in the new woik under
preparation, entitled “ The Graptolite of North America.” These
our Chairman supplied. Fossi] specimens have been sent 1o
Britain, different parts of the United States, and to Ottawa, King-
ston and Montreal, The Section has -also had fited up a set of
drawers in which to stowe the duplicated specimens,
The papers read at the meeting of the Section have been very
them are devoted to the tracing of palaeozoic
successive formation to their present living
representatives ; some recording and describing important discover-
ies in the chain of palaeozoic life. Some deal with the question what
Was once considered problematical whether the Liceophycus was
animal or vegetable, but by the aid of some very excellent fossil
specimens and convincing arguments of our Chairman, this question
has been settled to be the latter, The thanks of the Section is due
to the Chairman, who has contributed all the Papers read before the

The Section has held seven meetings, at five of which_papers
were read.  Following are the subjects treated in these papers, and
the dates on which they were read :

Oct. 28th, 1893.—*Notes on the Field Day of the Hamilton As-
sociation,” by Col, C. C, Grant,
Nov. 24th, 1893.—" Notes on Fossils in the Glaciated Chert of the

Niagara Beds,” by C. C. Grant.

Dec 22nd, 1893.—* Are Pot Holes in Rocks Always Records of

Running Streams ? » by C. C. Grant.

Feb. 23rd, 1894.—* Notes (part 2) on Fossils in the Glaciated

Chert of the Niagara Beds,” by C. C. Grant,

March 3oth, 1894.—* Notes from and on Our Exchangees, Geologi-
cal and Antiquarian,” by C. C. Grant,

All of which is respectfully submitted,

A. 'T. NEiLw,
Secretary.
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REMARKS ON OUR ANNUAL EXCURSION.
Read before the Geological Section, October 27th, 1893.
BY CoL. C. c, GRANT.,

As this is the first meeting of the Section since we adjourned
during the heated term, a few remarks may not be considered out

pletely drenched ladies and gentlemen, rendering it possible to
add but little to our collection, I ascertained, however, that on the
day previous the new ptoprietor of the Waterlime-Barton beds
was busily engaged in working the Marshall Quarry, which he had
recently purchased. These are the shale beds,

I concluded it might be as well to have a look at the exposure
before.the members and their friends arrived at the mill.  The pros-
pect of inducing the gentlemen to leave the ladies behind seemed
improbable, and the latter, however enthusiastic, could scarcely be
expected to travel a considerable distance over stake fences and
other obstacles above the mill pond before reaching the quarry. 1
thought, taking all things into account, it was better to examine it
personally than risk the chance of a later visit, and so T started
before the others. - On my way down to join our party, I rai¥ed and
split some of the large, thin shale slabs, containing many specimens
of that singular organism named by Dr. Spencer, F. G, S., “Phyllo-
graptus dubius,” Now, no one, I think, has ever questioned the

- On one point, however, the majority
of palzontologists are agreed, that the classification is exceedingly
doubtful. This was Spencer’s own opinion, hence the name—imply-
ing doubt,

It is colored black like graptolites, presents noyapparent point
of attachmer.t, very flexible, of about a dozen separate individuals
on the face of a split flag. No two were precisely shaped alike, If
free graptolites, it is difficult to account for their crowding together
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in this unusual manner. They are probably confined to two layers
in the Barton shales, at least they have not yet been found in any
others. As in Ingcaulis plumulosa (Hall) the rain-like process,
frequently noticed, may represent the cellules of a graptolite. A
few rather doubtfully appeared to look on it as representing a Marine
Annelid.  They vary in length, viz, from one to three inches,
being flattened in the indurated Niagara shale, The body, or axis,
now seems broader than in the natural state before it became fossil-
ized, and indeed it does occasionally assume a worm-like appear-
ance. T was of this opinion for some time,, but such forms offer
little for preservation in a fossil state. We know the chitonous
teeth may be, and have been, preserved in Silurian beds (I think in
Cambro-Sil, rocks also), but even comparatively recent ones display
no instance where the softer part of an Annelid has been recognized
in a fossil state. There are no burrows or trails,

- While T am satisfied Dr. Spencer has correctly assigned it to
the Hydrozoa, it may be questioned as to what particular group
it comes under, T feel inclined to imagine it to be the representa-
tive of an entirely new genera, It appears to differ almost as much
from the Quebec Phyllograptus as from the Niagara Inocaulis.

Another minute graptolite puts in an appearance in Barton
shale, a little below near the Lime Kiln. It seems to be very rare.
We may not, as yet, have hit off its headquarters, or specific centre.
A few fine slabs of shale, with the two characteristic Barton Fucoids,
were also obtained, 'They usually display rounded branches on the
surface of the flags ; they are never found in the same layer, always
separately ; one is much slighter than the other ; both belong to the
same family group, Perhaps the most interesting find was'in the
banks of the stream lower down.  The fossil bears a marked
resemblance to the curved fin-spine of a species of shark. Such
phosphatic spines are not uncommon in the chert and limestone
beds of the Niagaras near the city ; some, probably, were tail spines
of a Crustacean,.v_iz., Ceratiocaris or Colpocaris ¥hers are so
large and heavy, apparently, that it is difficult to see ho% an ordinary
member of the Crustacea could move freely about with such a
weight attached, Hugh Miller, in one of his works, stated that the
defensive spine of an Onchus had been detached in limestone of the
lower Silurian, or Cambna(r‘l Age. But the one he referred to was
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subsequently found to belong to the Articulata, and not to the fishes
(Pisces) at all.  Indeed it is generally supposed the latter appeared
for the first time in an upper Silurian Sea, A few, however, may
possibly have put in an appearance at an earlier date, I cannot
remember havg;g ever seen figured a carved tail-spine to a Crus-
tacean, and one can scarcely realize such an appendage.

THE MUSEUM CASES.

In looking over the two cases at the upper end of the room con-
“tain our local specimens, you may notice a few additions have "re-
cently been made. Hitherto we had no specimens of the rare Conu
laria of the Niagaras, figured and described by Dr. Spencer under the
head C. Niagarifica. The one we now possess is inccmplete and
probably did not attain its usual size (about nine inches in length.)
Another Conularia, also fignred by Spencer as a Hamilton Pteropod

(Niagara), I did hot succeed in getting. It appears to be very rare

indeed. I have seen only the one Mr. Turnbull found and one I
found many years ago. A third specimen, undescribed, and a single
one alone seen, resembles a modern Theca in_appearance, It is

narrow, sharply pointed at the end, nearly six iffches long, and does

not present any well-marked ornamental stri.

The more characteristic Pteropod of the Niagara beds, Conularia
Niagarensis, has two representatives in the case. When better pre-
served ones turn up we can transter them to the lesg conspicuous
side cases for exchange,

The insufficiency of space for the display of local organic
remains has been considerably lessened by the Council of the
Association furnishing the Section with the trays we applied for, If
I recollect aright, it was proposed. originally to have a single com-
plete Brachiopod, or Lamellibranch, duly named and[lhbelled in
each small paper box. But internal casts of each valve, showing
teeth and muscular impressions, as well as outward marking of shells,
are also required by students, independent of varieties in each
family, which often widely differ from the original stock, .

I would suggest, subject to your approval, to substitute smaller -

paper boxes for some of the larger ones, and to transfer the acces-
saries, viz , single valves, to the trays, which appear more suiiable
for careful examination. -We have a considerable number of fossils

ino
the
P}
Nict
Sine
patie
Bryo
Dire
Cora
bette
his fr
Provi
§0 ace
arise
Profe:
pointe
were
ploug]
groun
fge.
beds v
one m
some (
grindin
glaciat
has tu
where
Ti
one, a
reclaim
reservos
holds a
I
higher ¢
local re
drain, is
not like
Bai
Europe .



 fishes
peared
r, may
rannot
 Crus-

N con-
ve 're-
Conu
erthe
> and
ngth.)
ropod

y rare

one I
single
It is

does

ilaria
pre-
uous

Janic
" the
If
com-
d in
wing
ells,
each
aller
ces-
able
ssils

THE HAMILTON ASSOCIATION,

77y
in or about this city ye described, like the graptolites. - Many of
the Polyzoa have fequently been figured from mere fragments,

“Their study is thy attended,” remarks the late Professor H. A,
Nicholson in “p, logy of Ontario,” «

with special difficulty,”
of organisms requiring greater skill and

patience in their interpretation, the learned Doctor made the

Bryozoans a particular study,

Director-General of the Ohio G

Corals and Polyzoans of the St

They are

y mistake can possxibly

But, unfortunately, we did not hear of the

Professors’ arrival until they had ‘left Hamilton, and no person
pointed out to them the places where the most interesting fos‘s
were to be obtained, Few collectors would ever imagine that
ploughed fields on the Niagara Escarp
grounds for sponges and various other
fge.  Nevertheless, it so happened here that when the upper chert
beds were removed, ground into muddy sediment in fact (which any
one may notice on the lower clay resting on the glaciated layers)
some of the harder and more flinty nodules successfully resisted the
grinding process, and are now found resting on the surface of the
glaciated layers. It js quite true that in”some instances the plough
has turned up the upper beds, near the brow of the Escarpment
where the surface soil is shallow ; but such Was a rare occurrence;

The flint (or chert flake fossils), except occasionally an odq
one, are confined to two fields close ‘to the corporation drains,
reclaimed swamps, and to a low-lying part of a field in rear of the
reservoir. The frost in winter generally exposes the interior, if it
holds any organic remains, splitting it into thinner slabs,

I am inclined to think, instead of being washed down from
higher ground into the hollows, the chert flakes Wwere deposited by a
local retreating glacier. The higher ground, near the Corporation
drain, is the base of the new Barton, Niagara beds, hard shales, etc,,
not like the new chert ones,

Barraude asserted, many years ago, that the graptolites in
Europe attained their chief development at the time when the upper
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Silurian rocks ‘were deposited there. While the statement was
questioned and disproved by leading palzontologists of this con-
tinent, I think we are fairly entitled to request a re-examination of-
the graptolites, for, I think, in our Silurian rocks we can show as
many genera and species as ever the Cambrians or even the Cambro-
Sils. united have. We laid bare in Canada the same as Barraude
discovered in Europe, which is unquestionably of interest to science.

I have to direct your attention to some interesting specimens
recently presented to the Museum by Mr. A. Walker. The two
beautiful polished slabs of Dalomrtic limestone are a great acquisi-

. tion to the cases. They clearly demonstrate how such rock
material has been built up on the ancient Silurian Sea bottom by
fragments of shells, corals; Bryozoans and muddy sediment inter-
mingled before it underwent the subsequent chemical changes.
One of the slabs contains an exquisite form of a miniature fern. It
was probably a Bryozoan, but I have never seen one resembling it.
We are also indebted to Mr. Walker for a fossil of the Guelph (a
Megalamus Canadenses), which retains a portion of the original shell
(hitherto we had only internal casts of it) The characteristic
*Rhizopod of the Coal Measures (Fusilina Cylindrica), exclusively
confined to the Carboniferous Age, and, as such, useful in determ-
ining the true position of these Palzozoic rocks. This, kindly pre-
sented to us by Mr. Walker, has been temporarily placed in the
Devonian case until the council furnishes another badly required for
its proper formation )

In conclusion, I have to submit, for the consideration of the
Section, a communication from the Chief Palzontologist of the
United States Geological Survey, Professor C. D. Walcott, enquiring
if specimens of our local graptolites*could be obtained for the
Museum at Washington ; and from Dr.*Gunney, who intends pub-

lishing a work on the Niagara Graptolites. In forwarding a few .

from my own collection, I mentioned I thought the Hamilton
Association could spare some from the side cases in exchange for
other specimens from more recent rocks which we do not possess at
present. I presume the Professor is now away from the office, as I
have not heard from him since. %

*This Rhizopod, I am informed, has not, strange. to say, as yet been detected
in the English Coal Measures,
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THEIHA M‘I LTON ASSOCIATION,

NOTES ON LOCAL FOSSILS IN THE GLACIATED
CHERT .NIAGARA BEDS.

Read before the Geological Section of the Hamilton Association,
November 24h, 1893.

BY CoL. c. c. GRANT,

The small attendance at our Sectional Meetings is exceedingly
depressing to all who-take an interest in the advancement of scien-
tific research here. The reason of this non attendance is unques-
tionably a matter for enquiry. I understand it is attributed by
some to our using technicalities, Latin names which are incompre-
hensible to some without having the equivalents in English, Of
course you all know this is unavoidable, as our fossils in general
have no English names. On the other hand our papers may be
severely criticized by scientific exchanges, when we attempt to meet
the public requirement, for not enterj

certainly not to many,

We must endeavour to interest the rising generation in our
pursuits, ' This T look upon as a matter of supreme importance, and
I'am glad to see many of the youth of the city are aiready beginning
to acquire small collections of fossils and to express a wish to have
them named, and are desirous to learn all about them, One of the
boys recently explained to me they found it hard work to pass the
examinations ; that they had little time for recreation, and Saturday,
when the museum is opened, is the only day in which they can en-
joy a good game of baseball or cricket. This explanation may
probably be considered sufficient to account for the absence, in some
instances, of by no means an inconsiderable portion of the commun.
ity.  Well, despite all that, the fact is, several intelligent lads in (he
city and neighbourhood are really interested in things which haye
little attraction for the same class in European countries— Natura]
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History, *“ Neglected in Irish schools do you say ! was the indignant
remark of the Principal of a diocesan establishment, ¢ Is not Gold-
smith’s Animated Nature sufficient for all our requirements in that
direction?” The writer refrained from reminding the worthy
*dofnine of the sarcastic comment of Dr. S, Johnson ; ¢ Goldy’s work
on this subject ! Why, I doubt it he knows the Q{ference between a
horse and a cow, and, if he does, ’tis the extent bf his knowledge.”

I have obtained for the side trays during the past few months
a large number of fossils from the glaciated chert beds (the richest
of all our local rocks in organic remains). From a single field, close
to the Corporation drain, came nearly all the flint-flake specimens
we see in our side trays, together with duplicates transmitted to
Europe and elsewhere. One would imagine "after so many years
researches (over a fourth of a century) by your Chairman and Mr.
A. E. Walker that not a vestige of a fossil remained in that limited
space to repay the collectof. But the swampy portion this year has
been planted with Indian corn, and when that was removed the
surface presented an unusual number of flint-flakes—more than ever
previously noticed. The time for collecting was very I'mited j
shortly after the crop was stacked it was removed and the field
ploughed over. There is now no chance of obtaining specimens
from it until next spring, when the frost, snow and rain have brought
the buried flakes again to'the suriace,

These glaciated Niagara beds (eight feet in thickness) are well
displayed at the rock cutting on the railway east of the Reservoir, 1t
was from this locality I obtained the sponges and sponge sections
in.situ. 1 noticed they were chiefly confined to the upper layers,
that the surface soil overlying was exceedingly thin in places, and
I concluded it was probable before the soil was deposited, as the
limestone was a softer and less durable material than the chert, I
might find withered out specimens in the ploughed fields on the
escarpment. The opinion I arrived at was subsequently confirmed.
I filled my pockets with well preserved sections and sponges in the
first one I examined. I was informed by the proprietor that several
years before the ground there had been cleared of the second growth
of forest timber. Within the last few years the clearing has been
extended a few hundred yards east of it and the ground fecently
ploughed, but the sponges evidently require a certain time for ex-
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posure in order to weather out, The lumps of half decayed chert
are there, but the outer edge of the sponge within does not yet make
an appearance, and.the sections are rarely perceptable,

The upper glaciated chert beds hold great numbers of fossils,
which doubtlessly come under the head * Cladopora ” (Hall). Prof.
Foorde (British Museum) expresses his opinion that it belongs to
the Monticuliporide.  [f difference in form is deemed sufficient to
constitute new species, there are here several as yet undescribed.

"T'he fibrous structure of Monticuliporide or Chetates is very
clearly displayed, but one in my possession presents an undoubted
straited Epitheca, which leads me to suppose its true classification
may be with the Polyzoa. The Fenestellidwe are also well represent-
ed in these upper chert beds, The majority I have seen figured are
mere fragments  Now, here the radix or base presents itself, and
they widely differ in many instances ; some like certain forms of the
Graptolites are cup-shaped, others display a fan-like appearance, the
stem proceeding from spreading rootlets. They are also often beau-
tifully preserved

It is much to be regretted that the swampy places near the
Corporation drain, where Bryozoans are chiefly found, were unknown
to Drs. Nicholson and Hinde when they visited Hamilton, It js
about the last spot in which the geologist would ever dream of hunt-
ing for organic remains, The Professors made the Fenestellide a
special study, and discovered several forms previously unknowp, in
the Devonian rocks of Ontario. On this account, L regret no oppor-
tunity was afforded me to point out to them where Niagara Polyzoa
were obtainable, and in far better preservation than any known 1o
me extracted from the true limestones of the Niagaras used for
building purposes,

But the Niagara sponges (mainly confined to these glaciated
layers which disappeared on the brow of the Hamilton escarpment
in The Great Ice Age), the Cladoporz, the Bryozoans (so charac-
teristic) by no means represent the entire organic remains of that
portion of the layers deposited. ~ Graptolites, differing from any
figured or described by Dr. Spencer, have been noted in the
deeply grooved and polished upper beds of the city quarries, and
others adjacent. The Corporation drain swamp recently afforded
me several interesting specimens of rare flint-flake fossils, viz, :
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Cornulites Flexuosa, Cornolites Bella Striata and another (probably
new) which unfortunately is imperfect. It bears a near resemblance
to the Teutaculite, figured by Dr. Hall from the Waverly beds,
Caleolus Herzire. In addition to Crania Anna, already figured and
described in the Niagara fossils of Dr, Spencer, I succeeded in
-securing the limpet-like dorsal valyes of two other species, one of
which may be Crania Siluriana, as it comes very near the description
given ; the other differs from any known |to me,

The Ariculedz, or Wing Shells, are also represented in the
upper portion as well as the base of the ¢hert beds. T forwarded to
a wellknown English Palzontologist some years ago a flint-flake
containing an Aricula, naming it A. Emacerata. He appeared to
doubt its precise agreement with the European specimen known by
the name. Indeed, I inferred from his subsequent letter that he was
rather inclined to look on ours as an American variety,

Three species of Acidaspis put in an appearance in the chert
beds, only one of which, I think, has been described “ A, Halli”
(Spencer).

I do not recollect ever seeing in/any geological work a notice
of the terminal Moraines along the Burton and Glanford stone road.
One between the turnpike and school house could scarcely have
escaped observation. It looks like an artificial mound such as we
read of as occuring in the States. A few years ago a farmer opened
a drain along the base, and exposed quite sufficient to satisfy me the
great mass of boulders, sand and clay had heen deposited by a
retreating glacier. What! Fresh water ice drop such a load as you
see there ?

In the President’s annual address, published in one of our ex-
changes (Bulletin Natural History Society of New Brunswick, No.
XI), Prof G F. Matthews, alluding to modern faunas of oceanic
tracts, points out :  “We see in contrast two groups of animals—
those that inhabit the warm shallow seas and those that may be
found in the deeper and colder parts of the ocean. As there are
now tracts occupied by waters of different temperatures, sa there
were in the earliest Palazozoic times, and this is shown by the re-
mains of marine animals entombed in the rocks. In certain regions
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are found remains of Coral building forms and Molluses, which cor-
respond to those of the warm and shallow seas of the present day ;
and in other regions, as in the confines of this city and at varicus
points in| the Maritime Provinces, are entombed the remains of
animals éorresponding to the Sertularians (Graptolites), Plergpods,
Glass Sponges and other forms of the open ocean,” '
L infer from the foregoing extract that Professor Matthews en.
tertains a view, held by many Palzontologists ¢ven now, that the
Graptolites (Ancient Sertularians) were confined to shale beds and
indicated deep sea bottom. He may not be aware that this class
of organic remains hag humerous representatives in the Niagara
limestones of Ontario associated with Pteropods (Conularias, four
or five species), Glass Sponges (many undescribed as yet), Bryozoans,
Brachiopods, Fucoids and Corals, Certainly the two latter were
not likely to live in Wwater of any very considerable depth, and if we
assume that the Archaeans of this conti
Protected the Mediterranean Sea fron s i
difficult to explain where such could find an entrance at all, save, as
the Atlantic does now through the gut of Gibraltar, in an undertow,
It must be admitted that several Graptolites occur in the Niagara
shales, but they are found in the limestones below as well as in the
blue building beds above this material, Indeed, several of the
layers bear a striking resemblance to some modern Coral Reefs,
especially the ones called by quarrymen *“The Sand Beds.”
so called I am unable to say ; it may be be
certain of the Medina freestones It is an exceedingly
difficult manner to determine the depth of the Palzozoic Seas from
the Brachiopods embedded in the rocks, These constitute a con-

Again, taking the Trilobites for instance, we all know how very

d tail shields of the Crustacean are in our Jocal

limestones, They may have drifted shoreward from deep water
after decay, Single valves of Lingulella occur in great abundance,
but we rarely find the complete shell, and only occasionally can we
en fossilized 'in its burrow, Fucoid sea plants

afford us more reliable indications regarding the laws‘ofdisuibuliqp,
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and we may reasonably infer that the Laminarian Zone of olden
times did not materially differ from the one of the present day.
Bryozoan (Polyozoa) so abundant in the chert band of the Niagara
Escarpment here, cannot be looked upon as safe guides in deducing
geological conclusions regarding the depth of primeval seas. The
modern Sea Mats, Mooses and “ Mermaids Lace Work ” are world-
wide, inhabiting alike Arctic and tropical waters, attached to the
floating Gulf weed (Sargassum) and to the dense sea forests that
annually spring up about Norfolk Bay and the shores of the North
Pacific. Indeed, fossil plants, Algee or Fucoids, are not certain
indicators on this point either unless undoubted evidence can be
obtained that sea currents had not transported the broken sea weeds
from a distant place. The Laminarian Zone is supposed to extend
from low water to about fifteen or sixteen fathoms, but banks, etc.,
may occur a considerable distance from land and there the plants
would flourish, no doubt, yet they are liable to be torn away from
their anchorage in heavy gales and carried seaward, not shoreward.

THE CHITON (MU])ERN COAT OF MAIL SHELL),

I was'recently asked when the above named shell first put in an
appearance in a fossilized state. The late Professor Billings claimed
he discovered a specimen in the Black River Series Cambro, Sil.
He named it “ Chiton Canadensis.”

‘Another was described by the late Dr. Salter, Palzontologist of

the Geological Survey of Great Britain and Ireland. It came from '

the Coal Measures, Europe, and was named Chiton Carbonarius.
The former I have, not seen figured or described, but little doubt
can be entertained regarding the correct classification of the latter.
We may see how very imperfect the geological Record must be
when no specimens have been found in the intervening beds. The
Devonian formation alone ‘s nearly three miles in thickness,
Dentatium, commonly called the Tusk Shell, is another Mollusc,

which apparently survived from Paliozoic times. ¢

ANADONTA—UKIONIDE,
In “Characteristic British Fossils,” of the late Professor, W. H.

‘Baily of Dublin, you will find figured the oldest fresh water bivalve
I think yet discovered. It'occurs in the upper part of the old red
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sandstone—sthat portion of the Devonian formation
chiefly of laenstrine origin, Externally it bears a remarkable resem-
blance to to the Unionidze of our lakes and rivers, known better here
as Clams. 1 do not know whether jt presented the usual nacreous
lustre of the family or whether it had been submitted to microscopi-
cal examination by the late Dr, Carpenter, Perhaps not; for
Woodward in 3 note, “ Manual of the Mollusca,”

supposed to be ;

Here a strange coincidence occurred. QOn putting aside my
notes, I received a Package directed from Ogtawa, Or.-removing
the outer, cover, I found “ Notes on the discoyery of large Unio-like
shells in the Coal Measures, South Joggins, N, & » by J. F. Whiteaves,
Doubts may be entertained regarding the frue affinity of the Irish
Specimens, but taking'into account that "the Nova Scotia shell was
associated with true land plants, (fragments of Sigillaria, Cordaites)
and that a portion of the test of a bivalve (Nacreous throughout)
was found in the same bed, few.can doubt but Professor Whiteaves’
conclusions are pretty accurate (despite absence of the  hinge
dentition) viz., that it represents an aberrant and extinct type of the
Unionide,

THE ARK SHELL,

Another modern Lamellibrahch, named above, had a repre-
sentative in the Palacozoic age, the Ctz;mdaﬂla, of Salter, The hinge
line displayed a double row of teeth, bent, connected by smaljer
'nes below the beak. This peculiarly was unknown to Dr, Jas,
Fall, and, from its external appearance solely, he had previously
Nimed the fossil Tellinomya, as its shape suggested a certain rela.
Uoship to the Zellins and Myas. Hall’s name apparenlfy holds its
orignal place in the States. Dana figures 7 Nasuta

Zsoare, of Count Munstus, 1842, antedates both names, and Wood-

ward,  the manual of the Mallusca, includes
under \e head,

“he ark shells of the Palzozoic strata,” he remarks, “have
their anrior teeth more or less oblique like Arca, their posterior

Salter’s Ctenodonta
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ones parallel with the hinge as in Cucullza.” Leda, of the Leda
clay, belongs to this family group. Nucula, another member of the
family group, was also represented in Palxozoic times.

TRIGONIA,

In Australia the sole survivor of its race, Zrigonia Peclinata, a
beautiful nacreous shell (interior purple or gold) may be obtained in
Sydney Harbour. Woodward figures Trigonia Costata from the
British Oolites, giving the general range of the Genera from the trias
to the chalk, remarking, ‘ not known in Tertiarus.’ Silicified casts
of Trigonia are found at Tisbury, preserving even the animal itself
with the gills complete. It is said there are three species, but they
are probably varieties only. In a paper I received from the late I
Beete Jukes, I find the following : “When acting as Naturalist in
H. M. S. Fly, 1845, I came upon nests of Brachiopods under rocks
(Waldheimia Australia). They varied so much in size, shape, etc,
that McLeay propesed to make three species out of my first find. As
they occured in family groups—parents and children, uncles, aunts
and cousins—I doubted the specific distinction. After collecting
some hundreds, it was plainly perceptable that variation in size and
in external marking from smooth to deep ribbing graduated into
each other, and there was no definite distinction.”

I think there must be some mistake regarding the first appear-
ance of the fossil Trigonia. Lirodes ma post striala is mentioned
by Dr. Spencer as accuring at Burlington Heights in Cambro-Silur-
ian pebbles. I gave him one of three specimens obtained there,
and unless we exclude external appearance altogether, it surely mug
be considered a member of the Trigonidze.

THE CYPRINIDA, .

Representing a genera of shells formerly numerous—arealso
on the wane. The modern Heart Cockle, Zsocardia Cor., Pitish
Seas and Astarte Sulcata are examples. Megaladons * Megromus
Canadensis, Hale,” are said to belong to this group.

ARICULID/,

The Ariculide or Wing-Shells, to which the famas pearl
oysters of Ceylon belong, and perhaps the Prima also (zhough 1
may add Tryon and other Conchologists consider thi latter is
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entitled to a distinct family Classiﬁcatioq,) were undoubtedly repre-
sented in Palzozoic times by Mollyscs bearing at least externally,
I cannot say a close, but certainly a resemblance to the shells of
tropical or sub tropical seas of our own days.  Plerinea Demissa and
Ambonychia Radiata, so frequently found in Cambro-Silurian drift
pebbles and shingles, here are supposed to come under this head, as
as also Losidonomya, PLosidonia and two or more specimens from the
Barton Niagaras, Solemya, a shell yet living in the Mcdiierranean,
also dates from Palzozoic times,

PECTEN, SCALLop OR COMB-SHELL,

Nearly related to the foregoing, although included among the
Ostracidae by Woodward in *¢ The Manual of the Mollusca,” are the
Scallops.  Three species occur in the lower Carboniferous of Ireland
now known by the name of Aricula pecten, McCoy, One, 4.
Sowerbii, still retains its wavy zig-zag bands of amber color in the
mountain limestone beds, | had not the good fortune to collect a
single example of this beautiful and very rare fossil, although 1
succeeded in securing many of the characteristic ones figured in the
late Professor W,

Tipperary,

such as limestones seldom yield. I never possessed, I believe, even
average skill in extracting such things from the matrix, But then,
owing to the soft nature of some of the layers, I found little diﬂ‘iculty
in obtaining almost perfect casts of well known Palzozoic shells,
with one exception, Orthoceras. The modern Naticas and Pyrq-
mydellide were also represented by species in the mountain limestone
of Cork and Limerick, the latter by a Zoxonema Lleurotomaria
occurs in the carboniferous rocks and Nautijus l)arm/i:, Phillips,
The last, however, I did not get.  No doubt T may have omitted
other families that can be traced to Plzozoic times,

" Independent of a fey shells, whose position is yet unsettled,
the Echinus or Sea Urchin was represented by Paleciinug Llegans,
McCoy. I did not obtain €ven a spine in the quarries | examined,

BRACHIOPODS,

While I feel I am reversing the order of their appearance, this
Necessarily follows in the course we take in any attempt to link the
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present with past ages, and however imperfect the record may be,
and however difficult to comprehend the changes which have taken
place underlying all, one may perceive that the accepted beliefs of
former generations have lost, or are losing, their hold, not only on
leading scripture men, but on the public as well. From the strange
relationship this class of the Mollusc bears, not only to the higher
Lamellibranchs, but to Annelids, Tunicates and Polyzoa, it
naturally” attracted considerable attention of late years. The
researches may not have led to all that was expected, but they have
yielded much important information already, and will pave the way
for future investigation. So far back as 1834, Von Buch asserted
that the classification of the Brachiopods ought to be determined by,
the nature of the pedicle opening. The general external features, ‘
however, continued the egsential basis up to 1848, but about that
time King pointed out tife interior of the shell afforded more reliable
data.  This view, with additions of his own, was adopted by
Davidson, and modifications were subsequently proposed by others.
It is now claimed that the results of the stydies of fossil forms com-
bined with that of living species have fed to the recognition and
establishment of certain primary characters resulting in the discovery
of an original structurg now applied to a more correct classification.
According to Professor Sheuchert, whose words I quote, Drs.
Bzecher and Clarke, Hyatt, Morse, Sheply and Brooks deserve
great credit for their respective discoveries. Thus the views of Von
Buch are now accepted. Better late than never.

It has been ascertained that Lingula passes through two stages
Paterina and Obolella, consequently it is no longer considered the
prototype of its class, Paterina heing the most primitive genius known,
being found in lower Cambrian. Indeed itappears to be considered
the ancester of all Bracheopods.  Forty-sevenfamilies or sub-families
are recognized. Six still living are represented as Pleozoic sur- 9
vivors, including Zhecidium, a Mediterranean Zerebratula recently
traced back from the Trias fossils. But the specimen I have never
seen, and do not altogether understand the grounds of separation.

' Professor Whiteaves, the Paleontologist of our Dominion Survey,
is exceedingly cautious in reminding us not to forget Dr. Wobdward’s
remarks which he incorporates in his own description, viz., * That
the Molluscan Genera of the older ,of the newly discovered shell
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and though the names of
Palazozoic fossils, it must
n default of more exact
Irish shell, unliké King’s

rocks are believed to be nearly all extinct ;
many recent forms appear in catalogues of
be understood they, are only employed i
information,” The unio-like Devonian

Anthracosia, is invariably associated with land plants,

DISCOVERY OF COLORED LINGULA IN CAMBRO-SILURIAN ROCKS,

HAMILTON, ONT,

The oldest colored shells yet discovered are three distinct
species of Lingule, Lingula oblonga, I. oblata, L, Perorata, from the
Clinton Silurian beds of Hamilton ; colors, blue, pink and brown
The Chairman submitted for inspecti
Burlington Heights, obtained from
two characteristic Trenton fossils, Rkinchonella Plena, and another
which is also found in the Hudson River series. A Nacreous
Gasteropod was some years ago discovered by the Rev. A. Car-
michael at this locality in Cambro-Silurian shingles, |

Nore.—I confess I am unable to see why the Limpets
(Pateliedee, Cadyptraide) should not be included among the Mollusca
which appeared in Paleozoic times. The Metoptoma  Estella

glish Head, Anticosti, seems to be a true Bonnet
Limpet, The brittle stars, that possess the property of dissolving

their Corporations at will, were represented at the time in question
by Protaster,

a drift boulder containing also
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NOTES FROM OUR EXCHANGES—GEOLOGICAL ‘AND
ANTIQUARIAN.
BY COL. C. C. GRANT.
Read before the Hamilton Association, March 30th, 1894.

In the middle division of the Upper Laurentian, below the St.
John’s group (base Cambrian rocks), a very important discovery has
been recently made by Professor G. Matthews, M. A., New Bruns-
wick, He claims to have extracted low organisms, sponges, spicules,.
and stomatoporid forms in this series at St. John’s, The latgef is a
calcareous column encircled by siliceous matter in which fhe wavy
lines are considerably arched. He thinks it more close}f allied to
Cryptozoon Proliferum Hall (calciferous) than to Eoso01f Canadense.
You may recollect I submitted for your inspection a few years ago

- a Cryptozoon I obtained near the Corporation Draid, which was
derived originally from “ Lime Ridge.” My specimen bore such a
marked resemblance to the one figured in “ The New York State
Survey ” that I forwarded the fossil, and Dr. Jas. Hall’s figure of the
calciferous one to Sir W. Dawson, as I was unable to perceive any
marked difference between them.

The Rosette-like concentric form I fail to recognize in Professor
Matthews’ problematical fossil, 4rckzosoon Acadiense. Vet I believe
it represents a low organism—a jelly-like mass of Protoplasm, not
widely differing from the Amab, still existing. The sponge spicules
the Professor claims to have discovered in “the Plumbago bed”
and “ Graphite ” itself may be questioned, and it certainly is diffi-
cult to understand how on earth sponges came there if the late
Sterry Hunt's views regarding the origin of Plumbago are accepted.

But this cannot be said of the fossil named and figured in “the
Bulletin, No. IX., Natural History Society of New Brunswick,”
Cyathospongia Eozoica. The Quartzite specimen from the Lauren-
tians bears so close a resemblance to the Cambrian sponge—Fhoto-
spongia fenestrata Salter—that its nature can hardly be doubted 3
it merely differs in the size of the spicules. . One of the principal
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objections regarding the animal nature of Eozoon was that no other
well defined fossils have ever been found in Archaan rocks, and Sir
W. Dawson must be highly pleased at this recent discovery. How can
his opponents, with any show of reason, explain away the additional
evidence now fortheoming? They can hardly accept Salter’s sponge
and reject Matthews’, Hitherto no unquestioned or well defined
organic remains have been found so low down in the earth’s crust 3
yet indications of such have been remarked by several. I forwarded
to an English friend, solme years ago, fragments of Drift Laurentian
and Huronian boulders from Hamilton. He mentioned that pre-
pared sections of some of the specimens under the microscope
revealed, as he considered, organic matter. The chief Palaeontolo-
gist of the United States, C. D, Walcott, found in the Laurentians
fragments of what he supposed to be a Z7ilobite and a phosphatic
shell. We can hardly expect to find many organic remains in rocks
which have been rcrystallized Quarizites or - Granites, although
research or accident may yet reveal such in #e limestones of the
formation,

“In truth,” Jremarks the Diréctor of the Geologital Survey of
Great Britain and Ireland, “we are profoundly ignorant as to the"
conditions under which these Archman rocks arose. Is their
apparent bedding original or the result of after disturbance ? The
question cannot be answered.” One thing seems clear. If, as the
late Sterry Hunt contends, the Archaan rocks are probably altered
sedimentary deposits; théy must have been derived from still older
ones than any known to us, which disappeared completely in some
far off revolutionary change the world has undergone. X

I Weare indebted already to Professor G. Matthews for the dis-
covery of the Arcadian or St. John’s Group (2,000 feet Lower
Cambrian). When the Potsdam sandstone was found resting on
Archaan rocks, it was natural to suppose it was the base of the

system, but it represented merely the rim of the depression or basin
(the Ni?(r:wick beds underlying). A

tain unwillingness may be noticed, both on this continent
and in Europe, among a few of the older Geologists to recognize
the Cambrians of Sedgwick as separable from the Lower Silurians.
Now, C. D. Walcott, chief Palaeontologisl‘df the United States
Survey, who has closely studied the'Cambriags all over the conti-
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nent, emphatically asserts that it is as well defined a formation .as
the Devonian or any other.

MOUND-BUILDERS AND INDIAN RELICS.

The systematio exploration of the Mound-builders’ remains, by
the United States Survey, has led to the conclusion that they were
erected by the ancestors of the Red Man. This decision is
undoubtedly satisfactory to Professor Lapham and a few of us who
shared his views. It is amusing to reflect how slowly light dawned
on this long debated matter., Dr. S. Peet, the editor of Zhe Ameri-
can Antiguarian, Chicago, in an early paper, considers it absurd to
suppose that the Indians—for instance, Dakotas, Cherokeesx etc.,—
were the Mound-builders, or that they were descended from them.

" Then later on follows the true coriclusion, obtained apparently from
more reliable data, that the Mound-builders were changed to the
Indian merely by contact with the white man. Here we have no
attempt to minimize the original mistake. .

The Burial Mounds in the Northwest Territory, near Rainy
River, appear to be more ancient than many opened in thg United
States. Mr. D. Young made a cutting into the one in which Dr.
Bryce had previously obtained an earthenware vase. He found, it
is said, the form of a man in a sitting position, with face towards
the east, pieces of pottery beside him, as well as a large granite
spear-head. The Winnipeg Free Press adds that Mr, Crowe also
opened a trench in this Mound, in which was found a body in a

like position, encased in birch bark. Unfortunately it was not stated ®

whether the incision was made through the summit or not, and
the United States explorers inform us that it is quite a common
custom still for tribes of the Aboriginés to inter their dead in such
places.

A smaller Mound contained a skull and bones, with two vases,
all of which fell in pieces when touched. Professor A. Lawson, an
officer of the Canadian Geological Survey, found some copper beads
and vessels, with three vases like the first one found by Mr. Bryce.
Unfortunately the writer does not state whether the former was of
native or “ white men’s ” manufacture. ‘ I have seen a vase from an
ossuary at the Beach which bad been roughly hammered out of a
sheet of Lake Superior copper, The same cemetery also contained
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glass beads and other ornaments, undoubtedly obtained from
Europeans,

Some Indian relics from Ontario were submitted for examina-
tion to an Irish Antiquarian several years ago. . To my friend’s
surprise he stated that nearly all the so-called Indian Wampum ”
was made by the whites, as also the more highly finished stone im-
plements, The early adventurers and traders noticed the great
value attached to these articles by “the Red Men,” due perhaps to
the difficulty of Procuring a suitable sea shell

gments and rounding

But “the whites ” turned out such immense

quantities by machinery that the Red Men ultimately purchased it
by strings six feet long,

The Ossuaries opened in this portion of Ontario cannot be very

ancient. As far as I can learn they all, like the ones at Lake
Medad and the Beach, contained ornaments and -utensils made by
white people. We can produce no proof that man has existed for
any long period at least in this part of the continent,
wandering hunters, living chiefly by the chase, were not likely to
leave behind them many permanent records of their existence,
Had undoubted impleménts of humar make been found i the un.
disturbed gravel, etc., of Burlington Heights (the old Lake Ontario

Beach), it would merely take us back to a time subsequent to the
withdrawal of the gre

Tile underlies it,

The United States Geological Survey and its able chief, Mayor
Powell, are deserving of the highest praise for the thorough investi.
gation of the Mounds all over the United States, and their contents.
They certainly are entitled to very great credit for clearing up the
mystery regarding the copper marks and ornaments so frequently
discovered in burial places'in the South, “They are ceremonial
ornaments of various designs,” remarks the Director of the States
Survey. “I had several of them mounted on glass, and on studying
them with a powerful magnifier I ascertained that they were made
by machinery and struck with dies.” Here we have what we may
t is also satisfactory to find
nd-builders of Florida and the

However,

at glacial ice sheet, for you may remark the

additional confirmation that the Mou:
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South interred their dead in precisely the same way as in the North-
west Territory. Mayor Powell's Report is undoubtedly a yaluable
contribution to American Anthropology, but the Washington author-
ities simply produce additional proof in support of views which a
tew of us in Canada and the United States expressed many years ago.

The, sea shells—Mactra Solidissima or Callista Gigantea—
contributed to form “shell money” as well as Fulgar Carica and
Venus Mercenaria. - Warmpum made from the river mussell— Undo,
—as I have remarked, has been found in New Brunswick, Dr,
Bryce, of Manitoba, ‘is one of the few Professors in this Dominion
who take much interest in Antiquarian matters. He, I believe,
expresses the erroneous opinion that the Mound-builders were a
distinct race which had been wiped out of existence by the Indians,
Perhaps, if he should ever pay us a visit, I may suggest that he
ought to examine the very interesting collections.of Mound imple-
ménts and other relics jn possession of Mrs, Carey and Mills, of
Hamilton, and compare them with the valuable one at Toronto
belonging to the Canadian Institute. If; after a careful comparison

of these, his views are not considerably changed, I shall feel greatly
surprised. No doubt, in some instances, the implements obtained
from the Mounds are superior to the ordinary ones we picked up
in ploughed fields, but all are similar as regards design, and, indeed,
the superibrity is frequently in the other direction,

\
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REPORT OF THE CURATOR,
& Donations to the Hamiiton Association duying the year 1893-4.

A s“pecjm  from Nanaimo of the Sea Worm Teredo Navalis, with a
‘piJgée‘"ofA. Douglas’ pine pile destroyed by the same.—Donated
by E. M. Land.

Three petrified fish, of the Eosene period —By Mrs, C. Lock

A fine skin of the Horned Owl, and five other birds,—By Mrs, H,
McLaren, \4

A Boomerang, from Australia—By Mr. G, Taylor.

Stone Chisel, from New Zealand.—By Mr, W, Flitcraft,

The jaw of an Elephant Fish, from Bay of Bengal.—By J. S, Grieves.

Small coin (medal) made of pure aluminum,—By'

Beetles and Bitterflies, from British Guiana,—B§y Mr/ McIlwraith,

A Sword, ‘picked up from the battle field of Preston Pans, fought on
the 19th September, 1745.—Donated by Mr. Reid, of Hamil-
ton, whose grandfather found the same,

One of the Silver Medals granted to the Six Nation Indians who
served in the wars of 1812.—Loaned by Mr. C. Sewall,

Copy of “ The Times ” (newspaper) dated London, 1792, containing

an account of Nelson’s victory of the Nile.—Donated by Mr. B,
E, Charlton.

A Venus’ Basket and Shells.—By Col. C. Grant. f

A six pound Cannon-ball, from Navy Island.—By Mr, Haskins,

A stuffed English Cuckoo.—By Mrs: Littlehales.

A valuable collection of Geological specimens.—D, E, Roberts,

The Association has also received a very valuable collection of the
féms of Arizona and New Mexico, and the sea-weeds of the Pa-

i cific, from the late Pro. Wright. These have atrived too late

for the publication of a classified list, which will appear in the
next Journal of Proceedings. ;

A number of Fossil Sponges have been cut and polished (and

placed in the case) under the direction of Col, C. Grant and
" Mr. Walker, of Hamilton,
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The Museum has been kept open every Saturday afternoon dur-
ing the winter, and very much appreciated judging from the number
of visitors, A large number of Fossils have been added to the col-
lection by Col. C. Grant and other friends.

ALEX. GAVILLER,
May, 1894. Curator.
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REPORT OF THE PHOTOGRAPHIC SECTION.
Read at the Annual Meeting, May roth, 1894.

In presenting this Report we feel pleased to think of the
advancement that has heen made by this section over last year,

During the summer very little was done at the regular meetings
outside of the general business, .

In the month of August Mr. John Eastwood announced that
he would give two prizes for the best set of three slides made from
the work of 1893. The prizes haye since been won by Mr. Baker
and Mr. Lees in the order named. At that same meeting Mr, A,
M. Cunningham kindly donated an album to contain the work of
1892 and 1893, as a record of the Club’s advancement, At the
same meeting it was arranged that Mr, Curningham should give a

“lesson in Development,  When the general business was finished
the meeting adjourned to the dark room to witness the demonstra-
tion in development. Your Secretary regrets that so few of the
members were present, as‘a lesson was gained that not one member
should have missed. The thanks of the Section are due Mr, Cun.
ningham for the great interest he has taken in this work, and I am
sure we all appreciate his efforts and are grateful to him for his
kindness in imparting information to the members,

During the month” of November several of our members sent
in 2 number of views to the Canadian Photographic Journal compe-
tition, The result was very gratifying, Mr. Baker and Mr. Lees
being successful in having their names placed on the honor roll,

On November 17th, 1893, a special meeting of the Section was
held te arrange for an exhibition of World’s Fair slides, loaned by
the Toronto Camera Club, to be held on Thanksgiving Day, Nov,
23rd, 1893, The success of this exhibition you are all aware of.

" At the meeting held January gth, 1804, it was, on motion of
Mr. Grant, decided that a special meeting be held' on the second
Tuesday of February, March and April, when. any business of a
special nature could be taken up and general discussions on Photo.
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graphy held. These meetings have been of great benefit to a large
number of mgmbers. ’ ' :

In the month of February this Club sent a number of prints
and slides for competition to the exhibition of the Toronto Camera
Club.  The pictures were highly spoken of by the Photographic
Journal, and our esteemed Chairman captured the hronze medal for
his view of Mr. Copp’s house, in the Architectural class.

On the 13th and 14th of March a very interesting exhibit of
photographs was held in the museum of our Association by this Sec-
tion, and it was agreed by all who availed themselves of the
opportunity of viewing the eollection that it was, without exception,
the finest collection of amateur phothgraphs ever gotten together.
In a letter I received from Clarence B. Moore, he informs me that
one of his pictures had been hung in the Salon at Paris and another
in the Salon at London, England. This is proof that photography
is rapidly coming to the front among the fine arts. Apart from our
own entertainments, the Club has provided two evenings for the
Association. The first evening was the display of pictures made at
the opening meeting of the Association ; the other one the lantern
night, which wa¢ held on the evening of March 8th. Both of the
evenings were very successful and were highly appreciated by the
officers, members and friends of the Associaton,

I cannot close this Report without thanking all who have in
any way aided in making our entertainments and general meetings
so successful, and especially to our esteemed chairman, Mr. Briggs,
who has been so constant in his attendance at our’ meetings. And
I hope that although he retires to-night from the chair, he will not
lose any of his enthusiasm and interest in the Section.

All of which is respecttully submitted.

WiLLiaMm WHITE,
Secretary.
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HAMILTON ASSOCIATION,

Statement of Receipts and Disbursements for the
Year ending May 11th, .18¢4.

\ INCOME. ’
Cash balance from 1893

$160 57
Government grant

400 oo

I 0o
20 00
122 oo

$703 57

Subscription to publication

Printing notices, stationery and postage
Caretaker

Insurance, repairs, gas, and sundry expenses
Times Printing Co,, flor Annual Report.
Balance on hand

$703 57
THOMAS Morris, Jr., i
Treasurer,
I have examined the vouchers and found them correct,

H. P. Bonnry,
Auditor,
May 1oth, 1894, :
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g THE HAMILTON ASSOCIATION

IS SENT TO THE FOLLOWING : 7

L—AMERICA,

(1) canaDa

Astronomical and. Physical Society : Toronto.
Canadian Institute £
Natural History.Society of Toronto 9,
Department of Agriculture §6
Library of the University w (
Geological Survey of Canada Ottawa,
Ottawa Field Naturalists’ Club ¢
Ottawa Literary and Scieatific Society
Royal Society of Canada
Department of Agriculture
Entomological Society London.
Kentville, N. S. »’/
Murchison Scientific Society Belleville,
Natural History Society Montreal,
Library of McGill University . . . . Lo
Nova Scotia Institute of Natural Science Halifax,
Literary and Historical Society of Quebec Quebec,
L’Institut Canadien de Quebec
Natural History Society of New Brunswick. , . .
Manitoba Historical and Scientific Society Winnipeg.
Guelph Scientific Association Guelph.
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(2) UNITED sTATES,
Kansas Academy of Science Topeka, ‘Kan.
Lawrence, Kan,

........... Cambridge, Mass.
American Academy of Arts and Sciences ‘B‘oston, Mass.
Library of Oberlin College. 1., .0l .. .Oberlin, Ohio,
American Association forAdvancementofScience.Salem, Mass.
National Academy of Sciences...., ., ... .. .Cambridge, Mass.
Museum of Comparative Zoology . i o ¥
American Dialect Society 3 5 L
United States Department of Agriculture .. . .. Washington, D.C,
Biological Society of Washington i o
Philospphical Society of Washington . . . . .. Vi g b
Smithsonian Institution :
United States Geological Survey
American Society of Microscopists
Buffalo Society of Natural Sciences

California Academy of Sciences San Francisco, Cal,
California State Geological Sbuiety o “ e
Santa BarbaquSociety of Natural History .. .. o )

alifornia " . Berkely, Cal,
Minneapolis, Minn.
Philadelphia, Pa,
“Academy of Sciences...... ... . <++..... .8t Louis, Mo,
Missouri Botanical Gardens..... ... .. e 0 "
American Chemical Bholy - - .. New York City.
New York Microscopical Botiety, |0 48
’I‘heLinneanSociety.................4.‘...
American Astronomical Society
American Geographical Society
New York Academy of Sciences
Torrey Botanical Club
Central Park Menagerie
Cornell Natural History Society. . .. Ithaca, N. V.
Johns Hopkins University ... ., T e Baltimore, Md,
Kansas City Scientist Kangay City, Mo,
Madison, Wis,

University‘of
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Society of Alaskan Natural History and Ethnology, Sitka, Alaska.
Agricultural College Lansing, Mich.
Colorado Scientific Society . Denver, Col.
Museum of Natural History ! ..Albany, N.VY,#
Rochester Academy of Sciences Rochester, N. v,

(3) WEST INDIES,
Institute of Jamaica Kingston, Jamaica,

(4) SOUTH AMERICA.

The Royal Agricultural and Commercial Society
of British Guiana Georgetown.

IL.—-EUROPE.

(1) GREAT BRITAIN AND IRELAND.

3 England.
Bristol Naturalists’ Club Bristol.
Literary and Philosophical Society of Leeds. ...Leeds.
Conchological Society ,ox. .. .v vovvneiiiinnn, o
Royal Society.............. Yo rereeecie
Royal Colonial Institute
Society of Science, Literature and Art
Geological Society
Manchester Geological Society
Mining Association and Institute of Cornwall,

Seotland,

Glasgow Geographical Society
Philosophical Society

Royal Irish Academy
Royal Geological Society of Ireland
Naturalists’ Field Club

(2) AUSTRIA-HUNGARY.

Anthropologische Gesellschaft
K. K. Geologische Reichsanstalt
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(3) BELGIUM.
Société Géologique de Belgique. ... 5., o0 Léige.

' (4) DENMARK,
Société Royal des Antiquaires du Nord. . . «+...Copenhagen,

(5) FRANCE.
Académie Nationale des Sciences, Belles-Lettres
Bordeaux.
Académie Nationale des Sciences, Arts et Belles-
Caen.

(6) GERMANY,
Naturwissenschaftlicher Verein

(7) RUssIA, -

Comité Géologique...... .......... ... +.+.5t. Petersburg,

IITL.—ASIA.

(1) INDIA,

Asiatic Societies of Bombay and Ceylon.
Asiatic Soc1ety of Bengal Calcutta,

(2) STRAITS SETTLEMENT,
The Straits Branch of the Royal Asiatic Society . . Singapore,

(3) Japan,
Asiatic Society of Japan
IV.—AFRICA.

(1) cAPE coLrony.
South African Philosophical Society

!i
|
|
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5. ; V.—AUSTRALASIA.

(1) AUSTRALIA.

Linnean Society of New South Wales .

Australian Natural History Museum. ... .... .. Melbourne,

Public Library of Victeria v “
Brisbane.

Wellington.

(3) TASMANIA.

Royal Society of Tasmania..................Hobartown,
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Obituary.

—_—
THE LATE DR, JOHN RAE, LL.D,, F, R, S, F, R, G, 8.

Dr. Rae was First Vice-President of our Association when it
was established in 1837, and in the following year he was President,
His name has been in the list of our honorary members for several
years, and we have always considered it a great honor to have had
such a famous man connected with our Association in the foregoing
capacities,

Born in the year 1813, in the Orkney Islands, in the north of
Scotland, he was therefore in his 8oth year at his death, which took
place on the 13th of July, 1894, in London, England.

He studied medicine at Edinburgh, taking his degree in 1833,
and entered the service of the Hudson Bay Company in the same
year. In 1846 he set out on his first voyage on behalf of the same
Company, and so successfully was this accomplished. that he was
offered and accepted the place of second in command of the expe-
dition under Sir John Richardson, to search for Franklin. This
expedition was unsuccessful, but in 1849 Dr. Rae was appointed
to command Qlother search party to the Arctic coast, In order
to utilize the time before navigation opened, he, accompanied
by two men, made a journey along the shores of Wollaston Land,
traversing over 1100 miles, he himself dragging the sledge. The
average day’s journey‘was about 25 miles, and the whole shore was
minutely examined, including Victoria Strait, in which, as it after-
wards appeared, Franklin’s ships had been abandoned, Continuing
the exploration, he and his party, with the aid of snow-shoes,
marched continuously at the rate of 27 miles a day to Fort Garry,
now the city of Winnipeg. In eight months they had travelled
5380 miles, 700 miles of which was newly discovered territory.  For
this he got the Gold Medal of the Royal Geographical Society.
Again, in 1853, he took command of an expedition organized by

7

L
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the Hudson Bay Company to trace the west cost of Boothia, and,
from information obtained from the Esquimaux, he succeeded then
in placing beyond all doubt the fact that Franklin and his men had
perished from exposure and hunger. On this occasion he pur-
chased from the natives a number of the relics of the ill-fated party.
Returning to London in the early part of 1855, he found that he
was entitled to £10,000, which the Government had offered for the
first news of Franklin, a fact unknown to him while conducting the
Expedition. It should be stated here that he shared this sum with
his men, and again resumed his position in the Hudson’s Bay ser-
vice. This, however, he left as soon as his pension could be se-
cured, and for some years he resided here and in Toronto, It was
during this period that he was a member of this Association. In
1860 he married a daughter ot Captain Thompson, of Toronto, who
survives him, In the same year Dr. Rae took the land part of a
survey of a contemplated telegraph line to Ameriga from Britain zia
the Faroe Islands and Iceland. Greenland was next visited, and
in 1864 he took a leading part in a telegraph survey from Winnipeg
across the prairies and through the Rocky Mountains. Subse-
quently some hundreds of miles of the dangerous parts of Fraser
River were run down in small dug-out cdnoes without a guide, a
most perilous undertaking, but successfully accomplished, He saw
much in his time of unknown parts, covering some 1800 miles of
previously unexplored ground. He settled permanently in London
about 1866. His reports to the Royal Geographical Society are
very valuable. He was a frequent and welcome attendart at the
meetings of that Society, where his record of travel, his genial man-
ner and graphic powers of description were often in request.

Our late honorary member, Dr, Rag, who has gone to his rest,
was a grand old man. His name recalls the age of romance in
Arctic exploration, when attempting to reach the North Pole or
searching for the northern . passage was a far more hazardous opera-
tion than it is to-day. For nearly half a century Rae’s name had
been connected with the moving tale of the long search for Sir John
Franklin. It wasto Rae that the English publi¢ were indebted for
what they came to know of the fate of Franklin and his party.

Dr. Rae was a man of fine, resolute courage, of tender sympa-
thy, of manly and heroic persistence. The modern world knew lit-
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tle of him, but scientists honored him. He was a man of remark-
able personality, As a man, he was simple, courageous, honest and
true ; he was of great stature and immense physical powers, as his
age of four score, after many years of peril and privation in Arctic
regions, testifies, He was buried in the church yard of Kirkwall
Cathedral, in the Orkneys. So that all that was mortal of the
Arctic hero rests among the people whom he loved, where the
northern sea and the wild bird notes make the music that he loved.,

Dr. Rae was also a Fellow of the Royal Society, and was greatly
honored by many foreign scientific bodies.

REV. W. P. WRIGHT, M. A.

To many of the older members of the Association, the subject
of this notice was well and favorably known. No member con-
nected with this Association from 1870 to 1882 was more constant
in his attendance, and more earnest in hi endeavors for its best in-
terests, than the late Professor Wright. His genial disposition and
kindness of heart made him much beloved by his fellow members.

During his connection with this Association he did much for it.
He was for many years a member of the Council, and in 1881 was
First Vice-president, He contributed many very interesting and
valuable papers to the Association, all indicating an intense love of
the beautiful in nature, and a habit of close observation -of his
modes of operation, Geology and Botany were his favorite pur-
suits—the latter especially so,

He was an industrious collector of specimens. His collection
of Fernsand Alge, now the property of the Association, donated
through the kindness of Mrs, Griffith, of this city, will have a place
in our Museum, and will be a beautiful reminder of his bealitiful
life and character, and bring to mind his cheery, happy face, as some
of us remember it. ! [

Mr. Wright was born at Pompey, Onondaga County, New York, >
in 1828, He came to Canada when 11 years of age, and graduated
from Victoria University, Cobourg, in 1846, being only 18 years of
age. He afterwards completed a Theological course of study in
New England, and was called to Cobourg as Professor in 1850. In
1855, with Dr. Dempster and Professor Goodfellow, he lafd the
foundation of what is now the North Western University of Evans

i
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Chicago. He taught for somg-time there, and then was
iedls minister in the Rock Rive Qor‘}erence. Reéturning in

'$0 Canada, he was calleh to the Chair of Natural Science in
the Ladies’ College in this city, filling it with great acceptability for
20 years, when he and his family moved to California. He died at
Los Angeles on July 3rd, 1893, aged 65 years.

As a boy he was very bright and studious. He had a splendid

memory ; at 13 years of age his name was on the college register
with names of young men almost twice as old, and his teacher at
that time declared that he had already passed a course of long, hard
classical study, with others so many years older than himself, Asa
minister he was instructive. He was a successful teacher, and made
his class-room a very pleasant place.
. He was witty, intelligent and very kind, and as has already
been hinted, ‘his face was the exponent of a spirit,whose life-purpose
being cheerfulness, had indelibly written upon it a radiant hopeful-
ness,

Previous to his death he had a long period of weary suffering §
yet even up to the last he did not complain, and retained his char-

acteristic courage.
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