Technical and Bibliographic Notes / Notes technigues et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

[]

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en cculeur

Bound with other material/
Relie avec 4'autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de {’ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear

within the text. Whenever possible, these have
been omitted from filming/

il se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, forsque cela était possible, ces pages n‘ont
pas eté filmeées.

Additional comments:/
Commentaires supplémentaires:

14X 18X

L’Institut a microfilmé le meilleur exemplaire qu‘il
lui a été possible de se procurer. Les t .3tails de cet

exemplaire qui sont peut-étre uniques du point de vue

bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués

ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
\// Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
\/ Qualité inégale de I'impression

Continuous pagination/
\// Pagination continue

| ‘ includes index({es)/
l Comprend un {des) index

Title on header taken from:/
Le titre de l'en-téte provient:

D Title page of issue/

Page de titre de la livraison
Capzion of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

2X 26X 30X

12X 16X

24X 28X

32X




THE CANADIAN JOURNAL

NEW SERIES.

No. XXVIII.JULY, 18660.

NOTICE OF A SKULL BROUGHT FROM KERTCH, IN
THE CRIMEA.

BY DANIEL WILSOX, LL.D.,
PROFPEBSOR OF HISTORY AND BENGLISH LITERATURE, UNIVERSITY COLLBGE, TORONIO.

Read before the Canadian Institute, January 21st, 1860.

The Anglo-French campaign of 1855 in the Crimea, led to a gen-
eral familiarity with much concerning that remarkable peninsula, of
which we, were in ignorance before. Its geography, its ethnology,
and its antiquities all attracted attention; and rewarded research by
novel disclosures ; and its ancient history acquired a fresh interest,
and received new illustrations from the investigations of the half
obliterated remains of its long extinct past. Among its ancient his-
torical sites, which, owing to peculiar circumstances, received a large
share of aitention, that of Kertch is, on various accounts, the most
remarkable. Built on the site. where, some 500 years before Christ,
the Greek city of Panticapeum was founded, it was the centre of an
ares rich with memorials of the strangely chequered past, which has
seen the same spot successively occupied by Milesian Greeks,
Romans, Huns, Tartars, Genoese, Turks, and Russians. The Rus-
sian occupation of the Crimea dates only from a late period in the
eighteenth century, but since then, a Museum had been formed in
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the town of Kerteh, in which were preserved many historical anti- -
quities of the Crimean Bosphorus; and especiatly sepulchral relics
recovered from the tumuli which abound on the site of the ancient
Milesian colony. .

Learning from an old fellow-student that he was about to praceed
to the Crimes to join the Army Medical Staff, I wrote to him, draw-
ing his attention to various objects worthy of observation ; and in
directing his notice to the treasures accumulated in the Museum at
Kertch, specially requested him to note for me—should opportunity
offer,—the characteristics of an ancient Macrocephalic skull preserved
there. It is referred to.in Captain Jesse's “ Notes of Travel in Cir-
cassia and the Crimea,” where it is said to have been found in the
neighbourhood of the Don. The interest of such cranial remains
increases in value, from the evidence they furnish of ancient analogies.
to the remarkable artificial compression which now we associate
almost exclusively with American crania.

It chanced, as is.now well knbwn, that, in the fortunes of war, the
town of Kertch fell into the hands of the Anglo-French invaders ; and
some few of its ancient treasures were preserved and transmitted to
the British Museum. . By .far the greater portion of the Museum
collections iowever, were barburously spoiled by the rude soldiery ;
and among the rest doubtless perished the little-heeded relic of the
Macrocephali of the Crimea, first described by Hippocrates, five cen-
turies before our era. Blumenbach has figured in his first Decade,
an imperfect compressed skull, received by him from Russia, which
he designates as that of an Asiatic Macrocephalus; and in 1843,
Rathke commmunicated to Miller’s « Archiv fiir Anatomie,” the
figure of another artificially compressed skall, also very imperfect,
but specially marked by the same depression of the frontal bone.
This example is described as procured from an ancient burial-place-
near Kertch in the Crimea; and no doubt other illustrations of the
peculiar physical chavacteristics of the ancient Macrocephali of the
Bosphorus will reward. future explorers, when tke attention of those
engaged in such researches, or even in ordinary agricultural labours
on the site, is specially directed to the interest now attachm? to t;hem

" Meaiiwhile, however, my hopes of obtaining any further facts from
the Macrocephalie cranium seen:by Captain Jesse in the Kertch My-
seum, had beén dissipated by the dispersion and wanton destruction
of its treasures ; and I had ceased to think specially of Crimean
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crania, when I was gratified by receiving the gift of a skull, including
the lower jaw, brought from Kertch, and described by the donor, as
that of a Circassian lady. In form it presented no correspondence
with the Macrocephalic type to which my inquiries had been pre-
viously directed, for the forehead is markedly vertical, and in its
general proportions it is strikingly characterised as a brachycephalic
cranium of unusual width at the parietal protuberances, while marked
by much delicacy and beauty, especially in the facial bones.

A special interest attaches to the evidences of physical form, as well
as of philological characteristics, pertaining to the tribes of the Cau-.
casian area, owing to the factitious importance that-has been assigneds
to certain of them in modern Ethnology. It may not, therefore, be-
altogether valueless to put on record the facts connected with the-
recovery of the Crimean cranium in question; and to note the pecu-
liavities of its form and meacurements; though, froin the mixed
character of the population of Kerteh it would not be safe to.
assign the crania of its modern cemetery to any absolute ethnological
group, or to make them the basis whereon to found data for clagsifi-
cation, or for any comprehensive generalization.

Dr. Latham, in his “ Varieties of Man,” classes the nations ands
tribes of the area within the range of Mount Caucasus under the
generic designation of Dioscurian Mongolide, including in jts chief’
divisions: The Georgians; the Lesgians; the Mizjegi; the Irdnj
and the Circassians. He derives the term Dioscurian, from the
aneient sea-port of Dioscurias, where the chief ¢ommerce between the
Greeks and Romans and the natives of the Caucasion raige took
place. According to Pliny, it was carried on by one hundred aud
thirty interpreters, so numerous were the languages; and one strik-
ing characteristic of the locality, still noticeable, is-the great multi-
plicity of mutually unintelligible tongues. This therefore is the idea
designed to be conveyed by the term Dioscurian. Caucasian would
have been a preferable,.because more familiar and precise term, but
it has been-already appropriated. as an Ethnological division, in a way
sufficiently confusing and indefinite, without adding thereto by the
ereation of such a contradictory union of terws, as would arise from
such.a designation as Caucasian Mongolide,—almost equivalent,-in
popular acceptation, to European Asiatics!

. The use of both epithets, Caucasian and Mongolian, is traceable to
Bluménbach, and the bistory of his adoption of the former supplies
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a curious example of a term, subsequently employed as one of thé
most comprehensive heads of classification, having its origin from the
fowest possible premises. Among the captives taken by the Russians
in one of their frequent inroads on the country lying between Mount
Caucasus and the Euxine, was a Georgian woman, who was carried
prisoner to Moscow, and died suddenly there. The body was made
the subject of anatomical examination by Professor Hiltenbrandt,
and the skull having been prepared, was subsequently presented to
Dr. Asch, of St. Petersburg. From him it passed into the hands of
Blumenbach, and its peculiar symmetry aud beauty appear to have
made 2 lively impression on his mind. That this was not without
good reason appears from the following description of the Greorgian
~eranium by Dr. Lawrence :

““The form of this head is of such distinguished elegance, that it
rattracts the attention of all who visit the collection in which it is
-contained. The vertical an@ frontal regions form a large and smooth
-convexity, which is a little flattened at the temples; the forehead is
high and broad, and carried forward perpendicularly over the face.
The cheek-bones are small, descending from the outer side of the
-orbit, and gently turned back. The superciliary ridges run together
4t the root of the nose, and are smoothly continued into the bridge
of that organ, which forms an elegant and finely turned arch. The
alveolar processes are softly rounded, and the chin is full and promi-
nent. In the whole structure there is nothing rough or harsh,
nothing disagreeably projecting. Hence it occupies a middle place
between the two opposite extremes, of the Mongolian variety, in
which the face iz flattened, and expanded laterally ; and the Ethio-
pian, iz which the forehead is contracted, and the jaws also are narrow
.and elongated anteriorly.”

Little could the poor Georgian captive dream of the posthumous
-honours and admiration that were to atone to her for her living
wrongs. She has avenged herself on her European captors, by in-
Arqducing uncertainty and confusion into the science for illustrating
-which Blumenbach regarded her symmetrical cranium as a peculiarly
-valuable prize. It was in the Third Decade of his anatomical descrip-
Aions of skulils, published in 1795, that the skull of the fair Georgian
was introduced, accompanied by a glowing deseription of its elegance
-and unequalled grace; and a reference to the beauty of the Georgian
women, which, as his esample proved, lives even in their fleshless
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bones. A comparison of the skull with a cast of one of the most
beautiful classic busts in the Townley collection, seemed to the en-
thusiastic craniologist as though he had acquired the actual skull of
the head from which the ancient marble was copied ; and when
r*aced alongside of the only Greek skull in bis collection, the Geor-
gian was superior to it, the Ureek being next in rank.

Hence it was that Blumenbach adopted his Georgian skull as a
typical cranium, for the most perfectly developed division of the
human species. In the same decade in which the Ceorgian skull
appears, the term Caucasion is introduced in connexion with it;
and along with this term of classification appear also those of Mongo--
lian and Ethiopian; and these, with the epithets Malay, and
American,—subsequently added,—formed the names of a quinary
division of the human species, which he conceived his physical re-
searches to have established. By the term Caucasian, Blumenbach
eeant no more than the adoption of a convenient name for his highest
division of the human spacies, the typical characteristics of which
were most completely epitomised in his symmetrical cranium. But
the associations and histovical traditions connected with Mount
Caucasus, supplied a tempting basis for theory and speculation. The
mountain range was assumed by some as the central point for the
origin of maukind ; and the epithet derived from it is now associated
with so many extravagant ideas, and so much loose and confused
classification, that the vague uncertainty iv has acquired is abundantly
sufficient to justify its abandomment. When, however, Dr. Latham
substitutes the term Dioscurian for Caucasian, in its limited sense
as applicable to the inhabitants of the actual area of Mount Caucasus,
he does so not only from different data o those employed by Blu-
menbach, but even in defiance of such analogies as' their ascertained
physical conformation seems to suggest. He accordingly admits
that he occupies exceedingly debateable ground. «So long has the
term Caucasian been considered fo denote a type of physical con-
formation closely akin to that of the Iapetide, i. e. pre-eminently
European, that to place the Georgians and Circassians in the midst
of the Mongolid, is a paradox. Again, the popular notions founded
upon the physical beauty of the tribes under notice, are against such
a juxta-position ; the typical Mongolians, in this respect, have never
been mentioned by either poet or painter, in the language of praiss.”
Perhaps, however, the facts which justify Dr. Latham in saying of
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Blumenbach’s solitary Georgian skull, ¢ never bas a single head -
done more mischief to science, than was done in the way of posthu-
mous mischief, by the head of this well-shaped female from Georgia,”
may have had their influence'in tempting to the Caucasian paradox
of his Dioscurian Mongols. The classification, at any rate, entirely
ignores physical conformation, and. rests on vocabulary analogies,
confirmed by an opinion expressed by Mr. Norris, of the Asiatic
Sooiety, that on the surer evidence of grammatical comparison, the
closest philological affinity of the Dioscurian languages is with the
Aptotxe ones, of which the Chinese is generally accepted as the type.

1t is scarcely necessary to say, that languages may belong to a
different class from the people who speak them. Burope supplies
abundant and well aufhenticated illustrations. of this. An English-
man speaking Chinese, does not thereby kecome a Mongol, nor will
the adoption of the English tongue by the Chinese emigrants to
Australia and elsewhere, affect; their essentially Mongolian physical
characteristics, Dr. Latham eccordingly refers to the want of suf-
ficient evidence for discussing the physical elements of classification
in his Dioscurian Mongols. * Physiological objections,” he observes,
“ based wpon the symmetry of shape and delicacy of complexion on
the part of the Georgians and Cireassians, I am at present unable to
mest. I can only indicate our want of osteological data, and remind
my renders of the peculiar climatological eonditions of the Caucasian
range ; which is at once temperate, mountainous, wooded, and in the
weighbourhood of the sea—in other words the reverse of all Mongol
areas hitherto enumerated. Perhaps, too,” he adds, “I may limit
the extent of such objections as » matter of fact. It is only amongst
the chiefs, where the personal beauty of the male portion of the pop-
ulation is at all remarkable. The tillers of the soil are, comparatlvelv
speaking, coarse and unshapely.”

The latter remark-—whatever be its value,——may be made of the
tillers of the soil everywhere; but if the Georgmn and Circassian
mothers are generally as graceful and beautiful in form as the con-
current opinion of travellers affirms them to be, the perpetuatmn of
anything approximating to a Mongol physical type in their sons,
would be one of the greatest marvels in physiological ethnology. In
the absence, however, of osteological data, the smailest contribution

“towards the accumulation of the requisite facts may have its value.

The history of the cranium to which I now direct attention, is as
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follows : Dr. Michael 'I'urner was present in the Crimes, and in
active service on the medical staff, during the Anglé-French {nvasion
of 1855, and witnessed the capture of Kertch. At that period, its
population was estimated at between seven and eight thousand ; and
wos compnsed of Tartars, Cossacks, Greexs, Russions, and a
sprinkling from the tribes bordering on the shores of the Black Sea.
More than two-thirds of the whole population of the Crimea are a
mixture of the pure Asiatic Mongol Tartar with the modified
European Tark ; and except among the nobles, or murses, and par-
tially among the population of the northern valleys, they abundantly
indicate their Tartar origin in their features.

The antipathies which the mutual wrongs of Russian and Turk
have created, have obliterated in the minds of the latter any idea of
kindred with the Tartar, or semi-Turkish population of the Crimes ;
and after the sack and pillage of the town of Kertch, the Turkish
troops carried their violence so far, as to-open and spoil the graves
in the Christian cemeteries ; and on finding trinkets and relies in
some of the first they opened, a general desecration ensued. The
articles found consisted of rings, beads, and amulets, and also of
«crucifixes, and images of the saints-; and these were sought for, and
appropriated by the Turkish soldiers, with the utmoss indifference to
the condition in which they left the ravished occupants of the dese--
crated graves. Whilst strolling in the neighbourhood of the city
where such shameful spoliation had Dbeen carried on, Dr. Turner
passed through a large cemetery, which he wasled to believe had-
been confined exclusively to members-of the Greek Church, from the
number -of large marble crosses heading the graves. Most of the
latter were opefied, and rifled of such of their contents as could tempt
the cupidity of the spoilers; and the skeletons and partially desicca-
ted remains-of their former occupants lay strewed about the ground.
On looking into one of the open graves which had been thus de-
spoiled, he was tempted to examine .; mabure of the sepulture, as
the body still remaiued in its original position ; and also to ascertain
whether the marauders had left aunything of value behind. He ac~
-cordingly jumped into the grave, and turning over the loose soil with
his hands, he was struck, on uncovering the head, by its long black
thair and beautiful teeth. The body was not yet returned to the dust,
.80 that the interment was one of no very remote date from that of the
disturbance of what cannot properly under such circumstances be



328 NOTICE OF A SKULL BROUGHT FROM THE CRIMEA.

called its last resting place. The muscles, which still remained on -
the forehead, were dry and contracted,.and across the forebead, and
round the head, was a broad gold fillet, sufficiently indicating that
the grave was tenanted by one who had occupied a high social rank.
No other ornaments or relics were observed, the whole of those
having doubtless been removed by the original riflers of the grave.
Dr. Turner did not consider it a very serious aggravation of the
desecration to which the dead had already been subjected, to possess
himself of the skull, which struck him as one peculiarly marked with
indications of former delicacy and beauty ; and through the kind in-
texvention of my friend Dr. C. W. Covernton, it has since been
transferred to me. )

From a comparison with other skulls procured by him, Dr. Turner
at first inclined to the opinion that he had acquired the cranium of a
Greek lady. The breadth at the parietal protuberances, however,
along with other marked features, differ essentially from the Greek
type of head ; and as there were many Circassisns among the wives
of the most influential and affluent families in the city, the proba~
bilities he conceives are, ¢ priori, in favour of its being ascribed to a
people celebrated for the beauty of its females, and for their frequent
‘introduction both to Turkish and Greco-Russian households around
the Buxize. An elaborately sculptured, but brokeén marble cross at
the head of the grave, added additional procf that the once loved and
lost beauty of some Kertch household, whose remains were subjected
to such indignities, had been ranked, during her life-time, among the
finest porcelain of human clay. TUnder the peeuliar system which
prevails in oriental households, however, and by which Christian as
well as Ottomap. alliances are influenced, a wide area is embraced
within the possible origin of the beauties who adorn such eastern
homes ; and a comparison of the most strikingly marked character-
istics of this head with the varying types of cranium pertaining to
what may be regarded, even in some respects philologically, as the
European ethnic avea, would rather suggest its classification among
Armenian than Circassian forms. The materials however, for arriving
at any very definite conclusion are limited, and perhaps inadequate
for positive generalizations ; and it may suffice to put on record such
minute descriptions and measurements, as may afford the means of
future comparison.

The skull, as already indicated, is that of a female, of fully 30
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years of age. The bones of the face are characterised by great
delicacy. The zygomata are slight, and inclose a space proportionally
smell by the zygomatic arch. The face is altogether small for the
head, giving the idea of a considerable breadth of forehead ; though
it will be seen that the parietal diametfer isin greater excess than
usual when compared with the fronfal dismeter. The teeth, the
beauty and completeness of which attracted the attention of Dr.
Turner when first exposed in the cemetery at Kertch, have since
mostly fallen out: but with the exception of one decayed molar,
such as remain fully accord with his description, and with the
delicacy of the superior and inferior maxillaries, The forehead is
smooth, with no projection of the frontal sinusés, and no depression.
above the nasal suture, but with marked frontal protuberances at
the upper angles of the forehead. The occipitat protuberance is
slight, and the profile of the calvaria exhibits a markedly vertical
aspect both in its frontal and occipifal outlines. The frontal bone
passes somewhat abruptly from the forehead to the top of the skull,
thereby giving a square form to the profile instead of the more usual
arched curvature ; so that, with the nearly vertical occiput, the
cranium has 2 singularly compact outline, when viewed in profile.
The parieial bones are large, with a gradually increasing protuberance
to their greatest diameter, a little behind the line of the mastoid
processes. Owing to this the outline of the vertical aspect presents
somewhat the form of a truncated wedge, narrowing graduslly and
with a nearly uniform diminution until abruptly rounded off into the
forehead at the frontal protuberances.

The following are the most characteristic measurements of this

Sl’mll:—- ~
Longitudinal Diameter .................. 6.7
Parietal Diameter.......ccccevee o0 vveven. 8.7
Frontal Diameter........cccveervvenveneen.. 3.8
Zygomatic Diameter ..........ccccvins 44
Vertical Diameter..c.covvuceeveeivisenirnenr 47
Intermastold Arch ....oovvvvvinevenn... 1443
Intermastoid Line .....ccecoevvenmnrvnnnn. 3.7
Length of Face ....cccevvvriireigoeionee. 6.2
Horizontal Circumference ............... 19.7

Dr. J. Aitken Meigs has remarked in his ‘¢ Cranial Characteristics
of the Races of Men,” chiefly founded on data supplied by the
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Morton Collection in the Academy of Sciences at Philadelphia: ¢ The
extreme South-eastern section of the Buropean ethnic area, oceupy-
ing mainly the table-land of Iran, is represented in the Morton
Collection by six Armenian, two Persian, and one Affghan skull. A
general family resemblance pervades all these crania. They are all,
with one exception, remarkable for the smallness of the face, and
shortness of head. In the Armenian skull, the forehead is narrow
and well formed, the convexity extending upwards and backwards
towards the parietal protuberances and laterally towards the tempo-
ral bones. The greatest transverse diameter is between the parietal
bones. This feature, combined with the flatness of the occiput, gives
to the coronal region, an outline resembling a triangle with all three
angles truncated, and the base of the triangle looking posteriorly.
In fact, the whole form of the calvaria is such as to impress the mind
of the observer with a'sense of squareness and angularity. The
dimensions of the orbits are moderate ; the malar bones small, flat,
and retreating; zygomatic processes slender, and the general expres-
sion of the face resembling that of the Circassiaus, from which
latter it differs in being shorter.”” On nearly all those points, the
Kertch skull closely corresponds to this description of Armenian
Cranial characteristics. The only noticable exceptions are in the
orbits, which may be described as somewhat large, but with
their perpendicular diameter the greatest ; and in the length of the
face, which has more of the assigned Circassian dimensions,
The formation of the lower jaw indicates a delicately pointed and
small chin. Viewed altogether, the peculiar features of this skull
are well defined, and sufficiently characteristic to enable an expe-
rienced craniologist to assign it, with little hesitation, to the Iranian
group, with its included Greorgians, Lesgians, Circassians, and Arme-
nians. Of those the last named—to which the Kertch cranium
seems by its most prominent peculiarities to belong,—possesses
some characteristics of peculiar interest. In his “ Varieties of Man,”
Dr. Latham placesthe Armenians foremost among his “unplaced
stocks ;" but regarding them from a philological point of view, he
seems to consider them as in some respects presenting indications of
alink between the Indo-European and the Semitic groups; bus he also
adds: “itis through the Armenian, thatthe transition from the Mon-
golide, to the Atlantide, is most likely to be recognised.”’ Obtained
as the skull now described has been, under peculiar and somewhat un-
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ique circumstances, and witha minuteness of evidence relative to the
social condition and the vital characteristics originally pertaining to
her whose sepulbure was involved in the ravages of the Crimean war,
which led to its acquisition : the facts recorded in this paper, may -
possess some slight value as a confribution to data now accumu-
lating from the labours of many independent workers, and destined
ultimately to establish physical ethnology on a sure and well-deter-
mined basis.

GEOMETRIC PROBLEMS RELATING TO CURVES HAVING
DOUBLE CONTACT.

BY J. W. MARTIN, LL.D., TORONTO.

Read before the Canadian Institute, 10th March, 1860.

Given a circle and a point o inside it ; if a line passing thirough o
and cutting the circle in the points ¢ and & be divided externally in m,
t (M) ad segm.ents of fixed chord passing through o

am X bo c'o N
then tangent to circle from m will be to perpendicular from m on 7 the
polar of o as secant of angle which c¢’ makes with diameter of circle
passing through o to wnity.

If ac o¢ be produced, thcy will meet at p, a point on rt; and if
from p we draw a line parallel to cc¢’ it must pass through m, the
anharmonic ratio of the pencil p. ¢ 0 bm being as co:c'o, and as the
angle dpm=>0c o=bap (pm)*=am X bm=square of tangent to circle
from 772, locus of m .. is s—e%a2=0, s=o being equation of circle, and
a=¢ that of the line »¢. In like manmer, if p be joined with
ao Xbm' _ co
am % b0 co
and locus of »' is s+¢"2a®= 0, ¢ being = to cc¢’ divided by sum of
perpendiculars on 7¢ from ¢ and ¢’. The conics s—e2a®=0, s—e'?a®
=0, are polar reciprocals. The lines coc', /o f, each of which makes
with dimmeter of circle passing through o, an angle whose secant==e
are parellel to the asymptotes of the conic s—e2a®=0, and polars of
the points where the asymptotes cut (£), while the line joining their

so tha

middle point of ¢¢’ joining line meets b in ='. So that
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middle points is the polar of the centre.  If from any point oun (r¢)
tangents be drawn to civele and the two conies, points of taction lie
an a right line passing through o, aud anharmonic ratio of any four
points on #¢ is = that of lines drawn {rom o to points of taction
where tangents drawa from the four points on (#¢) touch either conic.

ON SOME QUESTIONS IN RELATION TO THE THEORY
OF THE STRUCTURE OF PLANTS GI' MTE ORDERS
BRASSICACE.X AND PRIMULACEAL.

BY THE REV. W. HINCKS, F.L.S.
PROFESSOR OF NATURAL HISTORY 1K UNIVERSITY COLLRGE, TORONYO.

Read before the Canadian Distitute, 11th February, 1860.

The title of my paper embraces two distinet Bolanical notes or
topics which would appear interesting to the theoretical Botanist
who has had some expenence in such studies, but which would
hardly at all have engaged the attention of most practical students
of the science, and which it may almost seom hopeless to attompt
making intelligible to those who do not make Botany a pursuit, yet
it appears to me that as we ali profess an interest in the advancement
of science, and as our society is formed on the plan of social meetings
for mutual entertaiminent and improvement as well us for endeavour-
ing to produce something that may be usetul beyond our own circle
—it must be right that whilst I only bring before you what I hope
may either posess some novelty, or at least contribute something
towards a just decision on disputed points—-I should endeavour to
bring it forward in such a manner that all who desire various infor-
mation may understand the question under discussion and the
opinions proposed for their acceptance —I am afraid indeed that after
allmany will think the subject little worth their notice; I venture
however to assure them, that inquiries of this kind ave deemed of
some importance as well as euriosity, so that if I were so fortunate
as to contribute any thing towards clearing :ither of the doubtful
poiuts about to be examined, I should find many to agree with me,
that the labour would not be wasted. I have only reason to fear



THEORY O THE STRUCTURE OF PLANTS. 333

my being found unequal to the difliculties of the cuse. 1 am however,
giving you speculations which have oceasionally occupied me during
a number of years and which are founded on cautions and repeated
observations of facts, not without study of the judgments pronounced
by writers of anuthority which [ desive to treat with respect whilst
I freely oxamine their morits. *

Our first inquiry relates to the real nature of the order of the
parts of the flower in a tribe of plants well known as eruciform
Slowers, and familiar from the wall-flower, stock, cabbage, and several
common weeds constituting the order Bragsicaccae of Lindley.
Plants of this order are distinguished by a very peculiarly constructed
seed-vessel divided into two cells by o pavbition which is not easily
brought into analogy with anything in the ordinary constitution of
seed-vessels, and whilst the calyx and corolla consist of four parts
each in the usual relative positions, the number of parts in the
Gynoecium or ovary, is apparently only two, und the androecium
shows six stamens in two pairs with a single lower one at each end.
Now it is well known to all who have attended to the subject, that
every flower consists of civcles of leafy organs variously modified
in their development, the inner circle consisting of what are now
called carpels, of which the apex is the stigma, and the margin
ugually at least bears the ovules—uext follows the circle of stamens,
often indeed several circles, each stamen consisting of a filament
corresponding to the mid rib of the leaf, and an anther most
commonly of two cells formed from its expansion, the parenchyma of
one surface being couverted into pollen grains. Outside the stamens
oceur the petals, or inner enveloping circle, and outside all the ealyx,
consistivg &f pieces cnlled sepals. Now it is the general rule that
these civcles alternate one with the other in regular order, the inner
circle being indeed peculiarly linble to have its number of partsreduced
by pressure, and the others exhibiting occasional anomalies from ad-
herence, irregularity and suppression or abortion, cither of a whole
circle or some part of it. Every flower is formed on a certain definite
plan as to the number of circles and of parts contained in each, and
as to their relative position, and when thereis any deviation from equal
numbers and alternate arrangement we always expect to he able to
offer some explanation which shall shew it to be a case naturally arising
under the general law.  Although five is the natural number of partsin
each circle in Exogenous plants, it is by no means unusual to meet
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with four or even, under pressure, more especially towards the interior
of the flower, and rarcly in the outer circles, three and two. In cruci-
form flowers the ealyx and corolla have four parts each, the stamens
are six, unequal, and there are scemingly but two carpels though with
an anomalous connection between their opposite edges, which demands
explanation.  The late eminent Robert. Brown, than whom a higher
guthority cmumnot be appealed to, considered the fruit as really consist-
ing of two carpels, whose placental edges are at the part where they
first touch each other, but the exterior covering of each of which
extends until the parts meet in a median line, thus forming a spurious
partition. There is nothing impossible in this explanation since the
separation of the principal portion of the carpel leaving the placenta
in its position, occurs in other instances, and there are probably
exsamples sufficient to justify the notion of the spurious partition
though it is something extraordinary. Considering the cases in which
a line is observable down the middle of the partition, and others in
which there is a partial or even entire s:paration into two parts, it
must I think be agreed that the partition is due to the meeting in the
middle of two parts projecting from the placental lines; but 1 confess
I greatly prefer another theory which had occurred to myself many
years ago, and which I have since ascertained to have been proposed
by Lindley and defended by Kunth. 'This is the supposition that the
fruit is really formed of four earpels, two of which are abortive, their
remains forming the partition, whilst the remarkable circumstance of
the stigmas being in the line of the placente is accounted for by the
fact that each stigma is double, formed by the union of one from
each carpel, the tip of the carpel dividing into two portions as in some
other instances.  This explanation is greatly confirmed by the manner
in which the alternate circles of cruciferous flowers exhibit increased
development in opposite directions, the largest pair in one circle
being opposed to the lesser pair in the next. On the whole, though
Dr. Gray adheres to Brown’s theory, I cannot but consider the other
as better explaining all the facts of the case, and it is especially
confirmed to my mind, by the consideration of the deviative structure
of Parolinia. In vain it is contended by Moquin Tandon and Webb,
in their ingenious article on the subject, that the prolongation of the
valves into extremities with two horns is an unmesning and unimport-
ant accident. I .cannot.look at the figures which are said faithfully to
represent the fruit of Parolinie, and which X have copied for your
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information, without perceiving the very parts
which make up the ordinary fruit in this tribe,
the two portions of the stigmas and the styles
being kept from adhering as usual by an unusual
development of the inner pair of carpels, which
is usually only represented by the partition, but
here forms an interior style with its stigmas.
Occasional monstrosities of the wallflower, in
which it has & four-celled fruit, and the genus
Te tracelion which has one constantly, confirm
this explanation. Y am not even quite sure that
the theory of the four carpels, as maintained by
Lindley and Kunth, is identical with that which
I am defending, as I have not here access to the
works in which it is proposed, but my own theory applies Brown’s
explanation of the structure of the stigmas with what seems to me
a much more satisfactory view of the nature ¢ the partition and the
general symmetry of the flower, and I sl 1 be disposed to say is
liable to no serious objection.

"The difficulty, however, which yet vemains, . .specting the nature of
the peculiar arrangement of the stamens, is probably to be accounted
much greater than that which I think has been overcome respecting
the structure of the fruit. Dr. Lindley, in his account of the order
in the Vegetable Kingdom, if I rightly understand his meaning,
(which however is obscurely expressed) takes essentially the same view
which I am disposed to favour. His wordsare: “their stamens are
‘““arranged thus: two stand opposite each of the anterior and
‘““posterior sepals, and one opposite each of the lateral sepals;
“there being six stamens to four sepals, instead of either four
“ar eight as would be normal. Now in which way does this arise?
“JIs the whorl of stamens to be considered double, one of the series
“belonging to the sepals and one to the petals, and of these & part
‘imperfect? Iam not aware of any such explaration having been
« offered, nor do I know of abetter one. Itappearsto me that the
“outer series is incomplete by the.constant abortion of the stamens
“ usually belonging to the anterior and posterior sepals; the two pairs
“that remain belonging in fact to four petals.” The obsourity:here -
" arises-from the <pression “belonging to the sepals:and petals;” applied
1o circles.of stamens, which is unusual and not very expressive, There
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i3 also an absence of any notice of the glands in this connection, though *
they must be accounted rudimentary stamens and ought unquestionably
to be taken into account in any attempt at restoring the true symmetry
of the flower. They are found in numbers varying from two to-ten
in different species. In some genera indeed entirely suppressed, but
in others conspicuous enough and offering us assistance, which is
surely not to be rejected. The extreme number ten with the four
carpels, 6 stamens usually developed, 4 petals and 4 sepals gives 28
paxts or 7 circles of 4 parts each, There is a peculiarity in the
arrangement of the parts which also affords us important assistance in
explaining the appearances, to which sufficient attention has not been
given. If we look at the calyx or outer circle, we perceive that the
anterior and posterior sepals are exterior to the lateral pair and a

little more developed, in some instances so much as to produce small
gibbous protuberances like incipient tails at their bases. The cirele of
petals is very equal, alternating with the sepals. It is followed by
the shorter pair of stamens, which has the appearance of being exterior
to the other four, and the circle according to our theory, is completed
by two glands, (being rudimeuntary stamens,) which in many genera
are conspicuous in front of each pair of longer stamens and opposite
to the anterior and posterior sepals. The four longer stamens form
the next civele, which like the petals is equal ; within this are to be
placed 4 glands, which are manifest in many species at each side of
the outer stamens, but whose position is really intetior to the longer
stamens. There is another set of glands of which two immediately
behind the shorter stamens are not unfrequently to be traced, very
rarely the least appearance of the whole four, and then we arrive at the
carpels of which the most developed pair having their faces to the
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smaller stamens and lateral sepals, bear the seeds on their edges and
unite a stigmatic segment from eac . to form the stigmas immediately
over their line of junction; the other pair of earpels lies just within
this, and is almost uniformly abortive, the remains forming the parti-
tion, but in Parolinia, as we have seen, it produces stigmas,

It is remarkable that whilst analogies for the illustration of the
structure of Brassicaceae have been sought—not always judiciously—
from Papaveraceae and Fumariaceac, so little use has heen made of
Capparidaceac the order really most nearly related to Brassicaceae, and
belonging to the same alliance. «In this we have the same tendency
to circles of four parts, but slight irregularity intrudes to a greater
extent, and. the number of stamens is increased by the development in
many instances of those which in Brassicaceae only avpear as glands
in a rodimentary condition, and of more numerous circles. The
carpels are generally supported on a protrusion of the axis, so that the
fruit scems elevated on a stalk within the flower, a circumstance not
unknown in Brassicaceae, as is seen in the remarkable genus Stanleya.
The irregnlar number of stamens, 6 instead of 8 or 12, is found in many
Capparidaceae. In some of them a spurious partition more or less
perfect occurs, and has probably the same origin as in Brassicaceae, in
others the carpels are reduced to two, and the podis like one of a
cruciform flower without the partition. In others again more carpels
than two seem to be developed, perhaps a whole circle of four.

I must now explain the theory of Moquin Tandon and Webb,
adopted and defended by Dr. Gray, for explaining the peculiarity of
the Androecium in Brassicaceae. They leave the glands out of con-
sideration and- reduce the six stamens to a single cirele of four
primitive parts, by regarding each pair of the longer stamens as one
original organ, separated into two by a principle called chorisis or
deduplication. This principle, first proposed for the explanation of
certain phenomena by Duval, consists in a supposed tendency of parts
originally single, and which must be taken as one in explanation of
symmetry, to divide themselves either into several layers, one in front
of the other, or in several portions standing side by side. This has
been extensively applied by somne botanical theorists, but Dr. Lindley
entirely rejects it, maintaining that there is no sufficient evidence of
any single case. I cannot but admit that it affords some very
plausible explanations of difficult cases, yet some of those most relied
upon, seem to me very doubtful; several obviously to admit of other

Vor. V. 24
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better explanations, and even if there is some trath in the prineiple, it
is peculiarly liable to abuse in its applications.. Dr. Gray follows.
Brown in believing that the Gynoccinm of Brassicacene cousists of only
two carpels, a view which has been already sufliciently commented
upon. Though particular in deseribing the glands, and employing:
them as characters of genera and species, he does not vefer to them in
judging of the symmetry of the ovder, and he relies on the arguments.
of Moguin Tandon and Webb, to prove that the six stnnens represent
one circle of four. These arguments then I niust review :—

1st. In some species, as Clypeola cyclodonteq, the tilaments of the
solitary stumnens are furnished with two teeth, one on each side, whilst:
those of the dauble stamens have but one ou their outer side.  If we
join these two stameus together, so that they form but one, a bidentate
filnment will result entirely similar to the solitary stmuens.  This is
without doubt plausible, but we must recollect that the two anthers
of » stamen represent the two sides of the lamina of the leaf, their
presence therefore shows the completeness of the organ, whilst the
tooth-like projection on the tilunent is only representative of a wing
to the petiole, or an angle at the hottom of the leaf’; since then each
of the pairs of staineas has its two anthers, we must conclude that the
development of the tooth at the inner side in the pair of stamens is
prevented by the two organs being so near to cach other, which causes.
a pressure unfavourable to such development.

2nd. In othev species a longer or shorter portion of the filament
remaius stmple, thus in Sterigma tomentosum the division takes place
as far as the middle; and in Anchonium Billardieri in a third pavt
only of the upper portion of the filament Iere the position of the
longer stamens, double only in theiv upper portion, is exactly the
same as that of the solitary stamens— these facts I veply afford no
argument, because they are easily explained by partial coherence (an
exceedingly common oceurrence) of organs really distinet, and the two
anthers tend to prove this distinetness.

3. InVella psendo-cytisus we find in the place of the donble stamens,
a single one, its filunent being trequently rather broader, sometimes
divided only at its smumit, sometimes entively undivided, but bearing in
that case an antherwholly or partially gemminated. 1have not examined
this case, but the description indicates a more complete cohierence of
two organs. Instances however which occur, of only one stamen being
found in the place of the pair, are only cases in which that circle, as



THEORY OF THE STRUCTURE OF VLANTS, 339

well as several of the others, has two of its parts suppressed, and are
perfectly consistent with the theory previously explained.

4. Many Cruciferre become tetrandrous by pelorvization 5 others ave
normally so. Tu cither ease the four stamens are thus equal.  This, I
answer, is at least as easily explained in our theovy as on that of the
separation of stamens into two.

5. Finally, cortain Crucifere instead of veturning to the quaternary
type recede from it.  The single stamens undergo a change analogous-
or very similar to that of the double pair. One of us has observed
flowers of Matthiola incana, in which the single stamens were cleft
throughout thetr entire length, ench portion being provided wéith half
an anther wid helf « filament. M. Lestiboudois speaks of a
Cheiranthus Cheiri in which these stamens were completely geminated,
not laterally as the longer pair, but from without nwards. M.
Lermye met with a flower of the smme species, which had the lower
stamens doubled exaetly as the upper.  Now let these cases be fairly
considered : the fivst appears to show that a stamen may be occasionally
slit vertically, but it is acknowledged that there is no inerease in the
real number of parts, each portion it is expressly stated consisting of
half an anther (a single cell,) and balf aiilament. “This way render
more probable Dr. Lindley’s explanation of Fumaviacese, destroying
an analogy on which Dr. Gray greatly relies, but it supplies no
argument in favour of a single primitive organ having become two
perfect nues with all their pasts.  The case observed by Lestiboudois
is apparently wot oue of Chorisis, but of development under the
stimulus of cultivation of the gland, which is often noticed within the-
short stamens; that of M. Lermye requires to be more avcurately
described, but it must vot be hastily assumed to have consisted in a
division of the single stamen into two perfect ones, it may have been
a case like that seen by one of the authors themselves, a mere fissure
of the stamen into two parts; or it is pevhaps just possible that the
single stamen may have been suppressed, and the two glands which
often appear at each side of it, developed into a pair of stamens. It
is certainly not sufficient without more exact information, to support
or overthrow a theory. Dr. Gray relies so completely on the argu-
ments of Messrs. Moquin Tandon and Webb, that £ need only farther
observe that even if Chorisis furnishes the true explanation of the
symmetry of Fumariaciee, which T hold to be very doubtful, there is
no such relation between that order and Brassicaceze as would oblige
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us to extend the principle to this latter, and I cannot but conceive that
a move probable explanation has been proposed.

My note on the structure of Primulaces relates to one point which
I have not seen rightly explained. In this order the stamens are
observed to be constantly opposite the petals, a cireumstance which
always seems to need some explanation.  In the present case, I think
it evident that it is due to the abortion of a circle of parts belonging
to the intermediate position between the petals and stamens and
alternating with both. A careful exnmination of almost any Primula,
the Auricnla attording an excellent example, shows that the coloured
eye of the flower consists of a series of pieces like the petals, as it
were fastened on to them, and in such an order that the middle of
each arch of the eye is exactly placed between two of the petals. In
the genus retia this is still more evident. In Samolus a set of abortive
stamens occurs between the petals, and the same is the case with
several species of Lysimachia; in Cyclamen this organ is also easily
observed, and in Glaux the proper corolla as well as its double is sup-
pressed.  From these examples we ave enabled ideally to restove the lost
circle, where it is most completely suppressed, and thus to compre-
bend the true symmetry and the reason of a secing departure from a
general rule.  In how many other cases of opposite cireles a similar
explanation may be justified, I will not presume to say. In respect
to this order I think it entirely satisfactory, but it is not the only one
conceivable, for any one who has carefully considered a Camelia, in
which the numerous circles of petals, instead of alternating as is usual,
are forced into regular lines radiating from the centre, will be ready
to admit the possibility of parts which are normally elternate becoming
opposite by a sort of twist, and what occurs occasionally as a variety,
may oceur wniformly or uearly so, from a like cause, more constantly
operating on a particular tribe, so that we are by no means driven to
imagine without evidence an intermediate circle, in every instance of
opposite parts, nor is there any necessity for assuming the oceurrence
of Chorisis where it cannot be distinctly proved.
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.THE RELATION WHICH CAN BE PROVED TO SUBSIST
BETWEEN THE AREA OF A PLANE TRIANGLE AND
THE SUM OF THE ANGLES, ON THE HYPOTHESIS
THAT BUCLID'S 12rs AXIOM IS FALSE,

BY THE REV, GEORGE PAXTON YOUNG, M.A.,
PROYFESSOR OF LOGIC AND METAPHYSBICS, KNOX COLLEGE, TORONTO.

Read before the Canadian Institute, 25¢h February, 1860.

[ propose to prove in the present paper, that, if Euclid’s 12th
Axiom be supposed to fail in any case, a relationr subsists between the
aree of a plane triangle and the sum of the angles.  Call the area A ;
and the sum of the angles S; a right angle bheing taken as the unit
of measure. Then

A=/4k(2-8);
& being & constant finite quantity, that is, a finite quantity which re-
mains the same for all triangles. This formula may be considered as
holding good even when Euclid’s 12th Axiom is assumed to be true ;
only Z is in that case infinite.

Before proceeding with the proot of the law referved to, I wonld
observe, that, while on the one hand Euclid’s 12th Axiom is assuredly
not an Aziom in the proper sense of the term, that is, not a self-
evident truth, on the other hand ¢ has never been demonstrated to be
true. I even feel satisfied, from metaphysical considerations, that a
demonstration of its truth is impossible. Legendre’s supposed de-
monstration, which Mathematicians appear to have accepted as valid,
was shown bf me, in the Canadian Journal for November, 1856, to
be erroneous.®  For the sake of those who may not have the former

* In an Essay on Mathcmatical Reasoning, appended to his Mathematical Euclid, Dr.
Whewell refers to the attempts which have heen made to dispense with Euclid’s 12th
Axiom, “No one,” he writes, “has yet been able to construct a system of Mathematical
truth by means of Definitions alone, to the exclusion of Axioms; though attempts having
this tendency have been made constantly and earncstly. It is, for instance, well known to
most readers, that many mathematicians have endeavoured to get rid of Euclid's Axioms
respecting straight lines aud parallel lines; but that none of these essays have been gener-
ally considered satisfactory.” The last clause in this statement calls for remark. Sir
John Leslie objected to Legendre’s reasoning ; hut on gronnds which (as Professor Playfair
showed in the Edinburgh Review) are altogether frivolons. Playfair maintained that
Legendro's proof was satisfactory; and since then, tilt the publication in the Canadian
Journal of the article above referred to, mathematicians bave—by their silence at least—
acquicseed in his verdict. If Legendre’s proof has been generally idered unsatisfactory,
why did none of those by whom such a view was taken show where thereasoning is defective
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numbers of the Jowrnal at hand, the substance of my rvefutation of
Legendre is given in an Appendix to the present paper.

Provosrrion L.

The sum of the angles of a triangle AHLE (Fig. 1) is not greater
than two right angles.

For, produce HE to F. Biscctz‘ AEin M. Draw HM3B, mnking
MB=HM; and join BE. Tn like mauner construct the triangle
CIIE; N being the middle point of BE; and CN being equal to
HN. In like manner construct the trinngle DHE; P being the
middle point of CE; and DP being equal to PH. And so on in-
definitely. Denote by §, S,, S,, &e.. the sum of the angles of the
triangles AIIE, BHE, CHE, &c., respectively ; and by A,, A,, A,
&e., the angles HBE, HCE, IIDE, &e, respectively. Then it is
plain that the quantities S, §,, 8,, &ec., are all equal to one an-
other. Also, as the number 2 becomes indefinitely great, the angle
A, becomes indefinitely small.  For, the sum of all the angles in the
series, A, Ay, Ay, &c., is less than AEL; and, since the series, A, A,
&c., may be made to contain an indefinite number of terms, those
terms which are ultimately obtained must be indefinitely small, in
order that AEF may be a finite angle. But, the exterior angle DEF
being greater than the interior and opposite angle DIE, §; cannot
exceed two right angles by D. And S; =8, Therefore § cannot
exceed two right angles by D or A;. In like manner it may be
proved that S cannot exceed two right angles by A,, whatever 2 be,
And 4, is ultimately less than any assignable augle. Therefore $
cannot exceed two right angles by any finite angle whatsoever.

Cor. 1.—If a line AE (Fig.2) be drawn from A, an angle of a
triangle ADF, to a point in the opposite side; and if the sum of the
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angles of the triangles DFA and EAY FIG 2
respectively be 8 and S,; § is not 0
greater than §;. For let s be the
sum of the angles of the triangle ADE;

then
§ = F + FAE + BAD + D, V
ad, §;=TF + FAY + ALF.
N8, =8 = ABF — (1 AD + D),

a right angle being taken as the unit of measure.  But, by the Pro-
position, s is not greater than 2. Therefore § is not greater than §,,

Cor. 2.—From B, a point within the trinngle DAY, draw BC to a
point C in AT'; and let Sy be the sum of the angles of the triangle
ABC. Then 8, is not less than 8. For, produce AB to E ; and join
EC. Then, by Cor. 1, 8, is not less than the sum of the angles of
the triangle AEC ; which sum, again, is not less than §,, or the sum
of the m\gles of the triangle ARF; aud S, is not less than S,
Therefore $, is not less than S.

Prorosirion II.

If any triangle CHE (Fig. 3)
have S, the sum of its angles, FIG 3
equal to two right angles, every
triangle has the sum of its an-
gles equal to two right angles.
For, CE being a side which
is not less than any other side
of the triangle CIHE, let fall
HD perpendicular on CE. S .
Then HD cannot fall without / \
the base CE; else (supposing = At NI/
it to fall beyond E) the an-
gles CEH would be greater than a right angle: hence, because CE
.is not less than CH, the angle CHE would be greater than -a right
angle: so that S .would be greater than two right angles: which
«Prop. 1.) .is impossible. -Produce-CD to F.; making DF =CD.
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Praw. N perpendicular to CF, and equal to HD. Produce it to L,
making EN = HD; and join HL and HN. Then the sum of the
angles of the triangle CHD: is not less (Cor. 1. Prop. L) than 83
that is, it is not less than two right angles. Therefore (Prop. 1) it is.
equal to two tight angles. But (4. 1. E.) the triangles CHD and
FHD are every way equal. Therefore angle HCD = angle HFD.
But the sum of the angles DCH and DHC has been proved to be
equal to a right angle.  Therefore the angle CHHP = the angle DHT
= the angle HFN. Therefore (4. I. E.) the triangles DHF and
HFN are every way equal ; and hence HNYF is a right angle. Conse-
quently (4. 1. E.) the triangles HNF and HINL are every way equal.
Hence
¢LHF + ¢CHF =2 «4NHF + 2 2£CHD

=2 ¢HFD + 2 LCHD

=2 ¢HCD + 2 «¢CHD

= 2 right angles.
Therefore CHL is a straight line. Also the sum of the angles of the
triangle ECT is equal to two right angles. Hence, beginning with.
the hypothesis that the sum of the angles of the triangle CHD is.
equal to two right angles, we have found that the sum of the angles
of the triangle LCF is equal to two right angles; the sides of the
Iatter triangle being double those of the former. By going on in the
same manner, we can find a triangle ABC, with one of its angles BAC
a right angle, and the sum of all its angles equal to two right angles ;.
and having each of the sides greater than any given line. Suppese
aow that zy = (Fig. 4) is any triangle what-
soever ;. ¥ y being not less than either of the
other sides:. in which case, as DHE (Fig. 3) z
falls within the base CE of the triangle FIG % >
HCE, theperpendicular z ¢ from 2z (Fig. 4) / \
upon x y. falls within the line # y. Then % = >
the triangle BAC (¥ig. 3). being constructed
in the manner above described, so that each
of the sides BA and AC may be greater than any of the lines 2z, zy;.
y2, in Fig. 4, cut off MA equal to 2¢, and AP to 2¢&. The sum of
the angles of the triangle BAC is not greater (Cor. 2, Prop. L.) than
the sum of the angles of the triangle PAM or z2¢. That is, the sum
of the angles of the triangle z2¢ is not less than two right angles.
Hence (Prop. 1.) it is equal to two right angles. Iu like manner the
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sum of the angles of the triangle 2y is equal to two right angles.
Therefore the sum of the angles of the triangle 22y is equai to two
right angles.

Cor.—Either every triangle has the sum of its angles equal to two
right angles, or no triangle has the sum of its angles so great (sce
Prop. 1.) as two right angles.

Prorosition 111,

v ‘v\a

If the base CD of a triangle ACD (Fig. 6) be diminished indefi-
nitely according to any law, while neither of the other sides becomes
greater than 2 given line AB, the area of the triangle ACD becomes
ultimately less than any finite
space L (Fig 5); and the sum
of its angles does not ulti-
matzly differ from two right
angles by any finite angle.

For, within the area L take
a point F. Then, by choosing
a radius sufficiently small, we
can describe, with F as a
centre, £ circle lying wholly
within L, and therefore less
thau L. Draw a diameter EG,
with a radius HF perpendicu-
lar to it. Join EH ; and from
any point M in B let fall MN perpendicular on EF. By bisecting NF,
and again bisecting the parts obtained, and so on, we can divide NF
into 2 equal parts; where % may be taken greater than any number
that can be named, Let NF be so divided into the » equal parts,

~—
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FV,VQ,...... » SN; the number 2 being taken so great that 2 times
MN is greater than the given line AB. Let TV, PQ, &ec., be per-
pendicular to NF.  Suppose then the base DC of the triangle ADC
(Fig. 6) to diminish, according to the law of its variation, until CD
becomes less than FV ; and, if AC be not less than AD, produce AD
w K, making AK=AC. Join CK; draw AR perpendicular to CK;
and cut off the parts Rz, zy, yx, &c., each equal to MN, until AR is
exhausted ; the last part being possibly less than MN. At the points
of section, z, ¥, @, &c., raise the perpendiculars 2w, y&, vd, &e. Then,
because CD is (by hypothesis) less than IV or NS (Figs. 5 and 6),
and because it is obviounsly greater than CR, NS is greater than CR.
Also, because = times MN is greater than AB, and AC is (by hypo-
thesis) not greater than AB, # times MN is greater than AC. Much
more is 7 times MN greater than AR. And the parts Rz, =y, &e.,
were cut off’ cach equal to MN. Hence the number of such parts is
not greater than % ; and the number of the spaces,
q

Raw, s, yb, &e., oo (1)

into which the triangle ARC is divided, is not greater than the num-
ber of the spaces,
FI, VP, ..., SM, ... ol 2

into which the figure MNTH has been divided. But since NS is
greater (as we have proved) than RC, and MN is equal to Rz, the
space RzwC may be wholly inserted within the space MNS#, and is
thercfore less than that space. But RzwC is the greatest space in
the series (1), and MNS¢# is the least in the series (2). Hence, since
the number of terms in (1) is not greater thau the number of terms
in (2), the swn of the terms in (2) is greater than that of the terms
in (1): that is, the triangle ACR is less than MNFH. Hence the
triangle AKC is less than the circle EHG. Much more is the triangle
ADC less than the space L.

> In the next place, suppose, if possible, that, as CD is indefinitely
diminished, the sum of the angles of the triangle ACD ultimately
differs from (in which case it must, by Prop. I, be less than) two
right angles by more than the finite angle BAH (Fig. 7); BA being,
as in the previous case, a given line which neither of the sides, AC,
AD, cver exceeds. Produce A to any point W, and AB to any
point E.  Join EW; and draw BV perpendicular on EW. Let the
base DC (Figs. 6 and 7) be diminished, according to the law of its
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variation, wntil DC is less than VB, Then ultimately the triangle ADC
may be wholly inserted (as in Fig. 7) within the triangle EWA. For,

w W

since the sum of the angles of the triangle ADC falls short (by hy-
pothesis) of two right angles by more than the angle BAT, the angle
DAC must be ultimately less than the angle BAW ; and therefore DA
falls betweeu BA and WAL Again, the point D cannot lie beyond EW
else DC would be greater than the perpendicular from C upon BW,
and consequently (since AC is less than AB) greater than BV : which
is contrary to hypothesis.  Hence (Cor. 2, Prop. 1.) the sum of the
angles of the triangle ADC is not less than the sum of the angles of
the triaugle EWA  But the swm of the angles of the triangle ADC
is (by hypothesis) less than the angle BAW : which is impossible.
Consequently, as DC diminishes indefinitely, neither of the other
sides, AD, AC, becoming at any stage greater than AB, the sum of
the angles of the triangle ADC cannot ultimately differ from two
right angles by auny finite augle.

- Prorosrrion IV.

If ABC and FCD (Fig. 8) be two triangles of equal areas, and
having the angle ACB equal to the angle ¥CD ; and if § be the
sum of the angles of' the triagle ABC, and s the sum of the angles
of the triangle FCD; S and s ave equal to one another.

Tor, if the sides I'C and CD be equal to AC and BGC, each to each,
the triangles ABC and FCD are equal in every respect. It is there-
fore only necessary to consider the case in which FC is greater than
AC: in which case (in order that the triangle ABC may uot he a part
of the triangle FCD) CD must be less than BC. Place the triangles
so that AC and CF way be in the same straight line; in which case,
siee the angle ACB is equal to the angle ¥CD, BC and CD are in
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the same straight lwe,  Cut off CB equal to CB, and CK equal to
CA; aud join EK. Then (4. L 1) the triengle BCK is every way
equal to the trinngle ABC.  Therefore trinngle ECK =triangle FCD ;
and consequently triangle EDH =tvinngle FKIL  Cut off' IIM equal
HE, and 1P cqual to D5 and join MP. Then trinngle 1TMP is
every wayv equal to triangle BDIL. Thevetore trinngle TIMP=tui-
angle IKIF: and consequently triangle KMN=triangle FNP. The
point T cannot fall beyond B, so as to make HP greater than 1EF;
for, it it did, the point M would {in order that the triangle HKF
may not be a part of the triangle TTMP) fall between K and 5 in
which case the angle ¥ would be greater than the angle HPM 5 that is,
F would be greater than the angle HDU: wherens, sinee the exterior
angle of a triangle is greater than cither of the intevior and appasite
augles, the augle IDE is greater than F. In like mamer it ean he
proved that the point P does not coincide with ¥, And therefore P
is between I and F: which wmplies that M is bevond K in the line
HEKM. Henee, from the two given equal trinngles ACB awd FCD,
with the angles at € equal {o one another, we have passed to the equal
triangles KMN and FNP, with the angles at N equal to one another.
Let S| be the sum of the angles of the triangle KMN ¢ and 5, the
swn of the angles of the triangle FNP. Then
8§, —s;= M4+ MEN—~(F + I'PN)
= E + EKC —(F + FDCy
B+ A —~(F 4+ FDO)

-3,

1
”

Let the same coustruction that was made with vefevence to the tri-
angles ABC and FDC be now made with yeference to the triangles
EMN and FNP; that is to say, eut off NQ equal to NM, and Nr
equal to NK.  Join Q. Cut off RL equal to RP, and RT equal to
RQ. Join TL, cutting N¥in 2. Then Q must lie beyond P, an the
Iine NP ; for, if it did nat, the point r would lic hevond ¥ on the
line N#F; in which case the angle Q wonld be greater than the angle
NPF: that is, the angle E would be greater thau the angle CDF :
which is not true. And the point Q lying beyond I, the point »
must fall between N and F. Hence, as above, we can prove that the
trimngles TrZ and FLZ are equal to one another; and, if §, be the
sum of the angles of the triangle Tk, and s, the sun of the angles
of the triangle FL,

QO s
W= 8, — 5y = 88—y
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We ean go on thus indeti-
o

nitely, forming a series of

pairs of cqual triangles
KMN and PNF, 19k and
FLA, &e., to which there
is no limit; and, if S, be

the sum of the angles of

the first triangle in the 2
pair, and g, the sum of the
angles of the secoud tri-
angle in the 2™ pair,

Sy =6, = S-s.

But, as the series of tri-
angles, FPN, FL#, &c., is
indefinitely increased in
uwmber, by a continued
repetition ot the construc-
tion above described, the
base (such as kL) of the
triangle  ultimately ob-
tained becomes indefinitely
small. TFor

-BC=CD + DE
= CD + NP

Fic e

C D

/
' /
Jﬁ/
Kl/
N

L

+ MN

={D 4+ 2N + 2L + Th,

and so on, without limit; so that, it’ the base (such as AL) of the
triangle (such as FILA) ultimately obtained did not become indefinitely
small, the finite line BC would be greater than the sum of an indefi-
nite number of lines, none of which was less than a given finite line
which is impossible. Since therefore the base (such as ZL) of the
triangle (such as FAL) ultimately obtained must become indefinitely
small, the sum of the angles of the triangle (such as FLE) ultxmately
obtained cannot (Prop :JI ) differ by any finite angle from two right
angles That is, §, does not continue, as 2 is indefinitely increased,
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to differ by any finite nugle rom two rvight angles. I like manner,
if it be observed that CF i greater than the swm of® the lines, AC or
CK, KN, #h, &e., it will appear that s, does not ultimately differ by
any finite angle {ram two right angles.  ‘Therefore ultimately the
quantity, §,— s, ix less than any sssignable angle.  But it was
proved that

S

:
Sy = N—n,

Therefore 8 and & do not differ by auy finite augle 5 that is, shey are
equal to one another.

Conr. L=If two triangles ACB and FCD, having the angle ACB
equal to the angle FCD, be unequal : and ACB be the greater s then
8, the swm of' the angles of the triangle ACH, is not greater than s,
the sum of' the angles of the triangle FCD. For, the smne construe-
tion as that deseribed iu the Proposition nay be made, watil 1 point
is reached at which one of the triangles obtnived, as T4r, has the
sides, Th, be, cither less than La and AF vespeetively, or greater than
LA and &F vespeetively.  The former of these cases cannot oceune
beeause then the fiangle Thr wounld be less thau the triaugle FAL,
and consequently the trinngle ACB less than the triangle FCD:
which is apossible.  Henee the latter ease must oceur, viz. : that a
triangle Th» must be fonnd, having Th greater than 4L, and »k
greater than 2F 5 and therefore, sinee the triangle F2L ean be wholly
inserted in the triangle The, the sum of the angles of the triangle
Th# is not greater (Cor. 2, Prop. 1.) than the sum of the angles of
the triangle FAL.  Hence § is not greater than «.

Cor. 2.—1f two equal triangles (Fig. 9) AB-
ACD and BCD have the common base CD.
and if § be the sum of the angles of the
former, and s the sum of the angles of the
latter, 8 is equal to 5. For the difference
between S and s 1s the same as the differ-
ence between the sum of the angles of the
triangle ACE and the sum of the angles of
the triangle BDE.  But, by the Proposition, these latter quantities
are equal to one another.  Therefore S=s.

Cor. 3.—Let the two triangles (see tig. to Cor. 2) ACD and BCD,
au the counnon base DC, be wnequal.  Then, if S be the sum of the
angles of the triangle ACD, and s the sam of the angles of the tri-

FiG 9

8

c [*]



TRIANGLE AND THE SUM OF TUHE ANGLES. 351

angle BCD, and it the former triangle bhe grester than the latter, 8
camot be greater than 3. For the difference betweea 8 and ¢ is equal
to the dufference the sum of the augles of the trinngle ACE and the
sum of the angles of the triangle BED. But the former of these
quantities (since the trinngle ACE is greater than the trinngle BED)
is not greater (Cor. 1) than the Intter. Therefore S i not greater
than s.

Conr. 4do—In the ease supposed in the previous Corollary, should:
the assumption be made that the angles of & trisngle are not (see Cor..
Prop. IL) equal to two right angles. 8 must be less than s, For, by
the reasoning in the Proposition and in the foregoing Corollaries, it
appears that the difference between 8 and s is equal to the difference
between the sum of the sngles of a triangle ACB (Iig. 10) and the
swn of the angles of a trinngle ADE in-
scribed within the former in the manner FIG.I0
shown in the figure.  Suppose, il possi-
ble, that S=s. Then the angles of the
triangle ADE ave together equal to those
of the triangle ACH. Therefore (Cor. 1. /

A

Q

Prop. 1.) they are equal to those of the
triangle ACE. Therefore angle ADE is
equal to the sum of the angles DCE and
DEC. "Thevefore the angles of the trisngle DEC are together equal
to two right angles: which is at variance with the hypothesis on
which we are at present proceeding. Henee S is not equal to s.
But (Cor. 3) 8 is not greater than s, Therefore S is less than .
Con. #.—If “the trinngle ABG (Fig. 11) be divided by the straight
line AC into two parts, of which ACG is the greater, two lines AD

/|
-

B

Ficy

-\
)

"

T E
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and A can be drawn, cutting oft trinngles ADC and AEC, the ono
less, und the other greatery thau ABC, but neither of them differing
trom the triangle x\]l(‘ by an uren so great as a given avea; while at
the snme time the \hﬂm‘unco between the sum of the angles of the
trinngle ABC and the swm of the angles of cither of the trinngles,
ACD, ACE, is less than any given angle.

It the hypothesis be made that the angles of a plane triangle are
together (see Cor, Prop. 1L) equal to two vight angles, the problem
can be effeeted by the methods which Buelid deseribes,

We anlyneed, theretore, to show how it ean be performed on the
hy po(l\osm that the angles of a plmw trinngle are not equal to two
ngh( angles.  Biseet CG in 5 and join AR The trinngles ABC
and ACI have a comon side AC.  Therefore (Cor. 4) the aren of the
one will (on the hypothesis on which we are now proceeding) be less
than. equal to, or greater than, the area of the other, nccording as
the sum of the angles of the former is greater than, equal to, or less
than, the suwm of the angles of the latter. Nov  we can find the sum
of the angles of cach by construetion.  Theretore we can tell whether
the triangle ACK is less than, equal to, or greater than, the triangle
ABC.  Should the triangle ACF be greater than the triangle ABC,
we may repeat the construction; biseeting CF, and drawing a line
from A to the point of section. By vepeating this construction suf-
ficiently often, the base (such as CD) of the triangle (such as ACD)
ultimately obtained will become less than any assignable line; and
hence the area of the triangle will become (Prop. IIL.) less than any
assignable aren, and consequently less than the trinngle ABC. Let
ACD, the triangle obtained by bisecting CE, and joining AD, be less
than the triangle ABC ; the triangle AEC being greater than ABC.
Bisect DE in the point #; and join Az, Find, as abow, whether the
triangle AC? is less or greater than the trinngle ABG, or equal to it.
Should it be greater, the triangle ABC lies between the limits, ACD
and ACe; but should it be 1css, the triangle ABC lies between the
limits AC# and ACE. And so on. Ultimately we obtain two limits,
which we may suppose to be represented by the triangles ACD and
ACE, between which the triangle ABC lies, the base DE of the tri-
angle ADE, which is the difference of the limits, being made as small
as we please. Therefore (Prop. IIL.) the area of the triangle ADE
becomes ultimately indefinitely small ; so that each of the triangles
ACD and ACE becomes indefinitely near in area to the triangle ABC.
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At the sawme time (Prop. ULy the sum of the angles of the triangle
ADE becomes indefinitely near to two vight angles.  Let S8 be the
sum of thu angles of the triangle ABC; 8, the swmn of the angles of
the trinngle ACD 5 8, the sum of these of the trinngle ACE ; and 8,
the difference betwixt two right nngles and the swa of the angles of
the trinngle ADE,  Then 8 is equal to the difference betwixt 8, and
8, ; vo that, sinee 8 ultimately hecomes indefinitely small, the differ-
ence betwixt 8, and S, nltimately becowes indefinitely small.  And
(Cor. 4) 8 iy intermediate betwixt 8, and 8y, Therefore ultimately
ita difference from cither of them hecomes indefinitely swaall.

’

Prorosition V. -

It aline LD (Fig. 12) be drawn from L to any point D in the base
of a trimngle LBC; aud it A represent the wrea, and 8 the sum of

FIGI2

AN

T d

¥C

the angles, of the triangle LBD ; and @ represent the area, and s the
sum of the angles, of the triangle LDC ; then, rensoning on the hy-
pothesis that the angles of a plane triangle are (see Cor. Prop. IL.) un-
equal to two right angles, we ¢an prove that A: e =2—8:2—5; a
right angle being taken as the unit of measure.

For, by taking FD sufticiently small, the triangle LFD can be made
(Prop. II1.) smaller than any given space ; the sum of its angles also
falling short of two right angles by an angle less than any given
augle. Having cut off & small triangle LFD from LBD, we can next
(Cor. 5, Prop. IV.) draw lines LG, LG,, LG,, &c., (only the first of
these lines is expressed in the figure), in such a manner that the tri-
angle LGF shall differ from the triangle LED by a space less than
any given space, the sum of its angles at the same time differing from
the sum of the angles of the triangle LFD by an angle less-than any

Vor. V. 2p
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given angle; and that the triangle LGG, shall differ trom the triaugle: ~
LGT by a space legs than any given space, the sum of its angles at the
same time differing from the sum of the angles of the trmnfrle LGF
by an angle less thmx any giveh angle; and so on, till the \vhole of
the triangle LBD has been exhausted, except a remainder LBE, which
is less than the triangle to which it is adjacent. Proceed next to
divide the triangle LDC into triangles LD, LTH, &e., related to the
triangle LFD and to one another in the same manner as the triangles
LFG, LGG,, &c.; the remainder LMC being finally left over, less
than the triangle to which it is adjacent. Then, since any two adja-
ceat triangles in the series,

LDE, LFG, LGG,, 00 o ooveeeiennen (1)

which together constitute the triangle LDE, may be made as nearly
equal as we please, we can make every one of them as nearly equal to
the first as we please. And, from a similar consideration, it appears
that we can at the sawme time make the sum of the angles of any tri-
angle in thelseries as nearly equal as we prease to the sum of the
angles of the first. In like manner we can make every one of the
triangles in the sexies,

LD, LTH, 0 0 oo e .. (2)

which together constitute the trizugle LD\I, as nearly equal to LDF
as we please the sum of the ilnj"lt.s of each being at the same time
made as nearly equal as we please to the sum of the augles of the tri-
angle LDF. et there be N terms in the series (1), and 2 in the
series (2). Then

LED=Ntimes LED &> Q;.................. (3)

Q being 2 quantity which we may arrange to have as small as we
please. In like manner,

LMD =atimes LFD wrg; .. ..o (4)

g being a quantity which we may arrange to have as small ag we
please. Again, if' 8, be the sum of the angles§of the triangle LFD,
8, w %, the sum of the angles of the triangle LFG, 8, 'k, the
sum of. the angles of the triangle LGG,, and so on, and S, the sum
of the angles of the triangle LED, we have
§; = N§; —2(N—1) &, w4, & &e.
28, =N@—S)wh; ............... (5
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where, since we wmay arrange to have k,, &,, &c., as small as we
please, we may understand that % is a quantity which we éan arrange
to have as small as we please. In like manner, if S, be the sum of
the angles of the triangle LDM, we can get

28, =u(2=8)) @ b .o ®)

% being a quantity which we can arrange to have as small as we
please.  Henee, from (5) and (), we can order our construction so as
to make the ratio, 2—8, : 2—8, as nearly equal as we please to the
ratio, N : n; the same means by which this is sccured having the
effect of rendeving (see (3) and (4)] the ratio, EED : LMD, as nearly
equal as we please to the ratio, N : 2.  Hence we can order our con-
struction so as to make the two ratios,

LED : LMD,
and, 2—8, : 2—8,

as nearly equal as we please. This is accomplished by the means
above described, whatever be the length of the line FD. It may
therefare be still accomplished, though FD be taken indefinitely
small.  But as FD is indefinitely diminished, the area of the triangle
LFD, and therefore that of the triangle LBE is (Prop. IIL) indefi-
nitely diminished. Hence, as FD is indefinitely diminished, the ratio
of the triangles LED and LBD ultimately becomes indefinitely near
to a ratio of equality ; the ratio of the triangles LD} and LCM also
becoming, under the same circumstances, indefinitely near to a ratio
of equality. Consequently, by taking FD small enough, the ratio,
LBY : LCD, or, A :a becomes indefinitely near to the ratio,
LED : LMD. In like mauner it can he proved, that, as FD becomes
indefinitely small, the ratio, 2—8, : 2—8,, approximates indefinitely
to the rafio, 2—8: 2—s. Therefore the ratio, A : ¢, cannot diifer-
by any finite amount from the ratia, 2—8 : 2—s.  That is,

“FAra=2-8:2—s

Prorosition VI.

If BGC and HCF (Fig. 13) be any two plane triangles, S being
the sum of the angles of thie former, and s the sum of the angles of
the Jatter; then, reasoning on the hypothesis that the angles of a
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plane triangle are not equal (sce Cor. )
Prop. IL) to two right angles, we ean
prove that

tri. BGC : tri. HCF=2—8 : 92—y
a right angle being taken as the unit of
measure.
Tor join BF; and let §; be the sum of
the angles of the triaugle CLT and 8,,

the sum of the angles of .the triangle @
BCF.  Theu (Prop. V),

FIGL3

triangle BCG : triaugle BCP = 28§ : 2—8,;

and, triangle BCT : triangle LCF = 2—8,: 28,

and, triangle LCF : triaugle HOF = 28,1 2—«
-~ triangle BCG : triangle HOF = 2—-8 : 2—».

Cor.—If A be the arca of thé triangle BCG, we have
A=k(2~8);
% being a finite quantity, which remains the sawe for all trisugles.

APPENDIX.

Legendre endesvours to make it appear,® withont the assistance of
any special Axiom, that C, the third angle of a triangle ABC, is de-
termined from the other two, A and B, independently of the magni-
tude of ¢, the intervening side.  If this be made out, all the proper-
sies of parallel lines ean easily be deduced. The difficulty is to
demonstrate the fundamental position. But here it may be well to
quote Legendre’s own words: “ Soit Pangle droit égal & Punité, alors
les angles A, B, C seront des nombres compris entre 0 et 2; et puisque

* It may be proper to mention that Legendre has treated the snbject of pavallel lines in
two different ways, one in the text of his Elements of Goemelry, and the other in the
notes to that work. Playfair considers the former methoil “ quite logical and conclusive,”
as well as the latter; only objecting to it that it is “long and indirect,” and too “subtle”
for *those who are only beginuing to study the Mathematics But, as the admission of
Legendre himself is on record that this method is 20¢ conclusive; as it is, in fact, palpably
the reverse—taking for granted what requires proof, as much as Euclid’s Axiom does; no
turther attention neced be giveu to it. The proof here oriticised—a proof, the fallacy of
which was for the first time (it is believed) pointed out by the author of the present paper
in the Canadian Journal for November, 18456—is that advanced by Legendre in the Notes
%o his Geometry. *
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C=4¢ (A, B, ¢), je dis que la ligne ¢ ne doit point entrer dans Ia
fonction ¢.  Un effet, on a vu que C doit &tre entierement determiné
par les seules donndes A, B, ¢, suns autre angle ou ligne quelconque ;
mais la ligne ¢ est heterogence avee les nowmbres &, B, C; et si on avait
une equation queleonque entre A, B, C et ¢, on en powrrait tiver la
valeur de e en A, B, C, d’ ol il resulteroit que ¢ est egale & wn nombre,
ce qui est absurde.  Donc ¢ ne peut entrer dans la valeur de C et on
o simplement G = ¢ (A, B).” Sir John Leslic committed the un
accountable mistake of supposing the argument here stated, to be,
“that the line ¢ is of nature heterogeneous to the angles A and B,
and therefore cannot be compounded with these quantities ' —whereas
the argument plainly is that ¢, which is a line, cannot be expressed in
terms solely of A, B, C, which are numbers.  “The guantities
A, B, G, says Playfair, in his exposition of Legeudre’s reasoning,
are “angles; they arc of the same nature with numbers, or mere ex-
pressions of ratio, and, according to the language of Algebra, are of
no dimension. The quantity ¢, on the other hand, is the base of a
trigngle 5 that is to say, a straight line, or a quantity of one dimen-
sion. Of the four quantities, therefore, 4, B, C, ¢, the first three are
of no dimensions, and the fourth or last is of one dimension. No
equation, therefore, can exist involving all these four quantities and
them only : for, if there did, 2 value of ¢ might be found in terms of
A, B, and C; and ¢ thercefore would be equal to a quantity of no
dimensions : which is impossible.”

In this reasoning it is assumned, that, because C is determined by
A, B, ¢, therefore (0 can be empressed in terms of A, Byc. Now
Legendre does mot prove that when a quantity is determined by cer-
tain others, it cin be expressed in terms of them ; and I affirm that
such @ principle, withowt limitation, is not true,

For example, consider the angle C of the triangle ABC. And
let it be observed that I ican the angle itself, that is, the inclination
of e and & to one another, and not the numerical velue of the angle,
caleulated upon the supposition that a right angle, or any other angle,
has been assumed as a unit of measure. The angle C is determined
by the sides, «, b, ¢; yet it cannot he expressed in terms of these
quantities alone ; because the value of an angle can only be indicated
by. pointing out ils relation to some other angle or angles; and there-
fore counot be expressed by means simply of lines It is true that
the numerieal value of C may be expressed in terms of a, b, and e
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viz., in an equation where only the ratios of o, b, and ¢, occur; the
ratios being numbers. Thus, if $=8a, and ez=yu, we might have

numerical value of C=f (5, 7).

But this is altogether a different thing from saying that C ifseif,
the angle properly so called, the inclination of « and b to one another,
can be expressed in terms of @, &, and ¢. Now, it C itself (not its
numerical value, but the absolute angle) is determined by , 3, and ¢;
and if, nevertheless, it cannot in the nature of things be expressed in
terms of a, b, and ¢; Legendre’s demonstration, the very foundation
of which is that a quantity which is determined by certain others, can
be expressed in terms of them, falls to the ground.

Should it be maintained that C (the angle itself) may be expressed
in terms of the numbers 8 and y, a right angle being understood to be
the unit of measure ; or more fully thus:

€ = right angle X £(B. )

I reply that in the same mauver the line ¢, in Legendre’s reasoning,
may be expressed in terms of A, B, C, some Zne L being understood
to be the unit of linear measure ; thus:

.=Lxf(A, T Q).

ON A NEW SPECIES OF AGELACRINITES, AND ON THE
STRUCTURA(L RELATIONS OF THAT GENUS.
BY E. J. CHAPMAN,
PROPESSOR OF MINEKALOGY AND GROLOGY IX UNIVERSITY COLLEGY, TOROKTO.

Read before the Canadian Institute, 17th March, 1360.

Introductory Notice.—The accompanying figure represents, on a
somewhat enlarged scale, the upper side of the undescribed species of
Vanusem’s vave and interesting genus yelacrinites, referred toin a
late number of the Cenadian Jouwrnal. As there stated, the species
in question was discoveved amongst some Lower Silurian fossils, from
the Trenton Limestone of Peterborough, Canade West, collected by
Mr. W. M. Roger, of the University of Toronto. Itis dedicated to
the able palaeéntologist of the Geological Survey of Canada, whose
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researches have so greatly added to owr knowledge of the obscurer
.organisms of the Silurizn age, and who has doue so much, in all res-
Jpects, for the advancement of Canadian Palseontology.

"The present communication is sub-divided into two short sections.
“The first contains a detailed description of the new species. This
deseription, it should be remarked, however, is founded on a single
example. The second section comprises an analytical review of the
genus Agelacrinites in general, more especially with regard to its
structural relations and affinities.

1. Description of dgelacrinites Billingsii.—Body, cireular, or nearly
so. In the specimen on which this description is based, its diameter
exactly equals half an inch. It is slightly convex above, and flat, or
apparently somewhat concave below.  From the centre of the upper
side, five rays, composed each of a double series of alternating or
interlocking plates, radiate towards the margin of the disc, and ter-
minate in well-defined points at about the twelfth of an inch from
this margin. The rays, & the solitary specimen under examination,
exhibit no traees of pores, even when strongly magnified. Never-
theless, pores may have been, and probably were, originally present.
It is easy to conceive how ninute orifices of this kind might become
obliterated during fossilization ; whilst, on the other hand, the object
of the rays is altogether inexplicable, unless we look upon them as
reaily representing ambulacral areas. Moreover, poriferous ray-plates
have actually been discovered in certain examples of Agelacrinites;
and analogy, consequently, would lead us to infer that, in all, they
existed originally. These rays, at their origin, leave a small central
space covered hy larger and somewhat rhombic plates. The latter
appear to be five in number, and to constitute the first ray-plates, one
being common to iwo adjacent rays. Very possibly, however, each
of these rhombic plates may be divided through the centre, longi-
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tudinally ; for the specimen is at this spet much broken, and the
plates are pressed moic or less oue over the other. The inter-radial
spaces and the margin of the disc ave covered by numerous, irregularly
disposed, seale-like, and partially imbricating plates. At the margin
these are very small, exceedingly numerous, and arranged in threc or
four irregular rows, with their lo ..t diameter pointing towards the
centre of the dise. To these succeed a sevies of larger plates, having
their greatest diameter in a divection at right angles to that of the
border plates, or, in other words, parallel with the circumference of
the dise. To these succeed, again, other and somewhat smaller plates,
all partially overlepping. This arrangement of the surface plates
seems to be au extreme moditication of that which obtains in . Ham-
iltoneasts of Vanuxem, and . Bokemicus of ¥. Roemer; but the
larger plates merge gradually, as it were, into the others, and thus
there is no defined circle of large plates separating (as in the latter
types) the border plates from those of the centre. TFiually, in one of
the inter-radial spaces, at a distance of about one-sixth of an inch
from the centre of the disc, a well-marked “pyramidal orifice” is
situnted  This, in the specimen under examination, is about one-
twenty-fourth of an inch in diameter, aud is made up, apparently, of
ten plates, in two sets of five—one set alternating within the other,
as in Hull's Hemicystites parasitica. ‘The under side of our species
remains uuknown, but, in the specimen examined, it is not attached to
2 shell or other organic body ; and hence, as shewn moreover by ex-
awmples of other species, the genus caunot properly be considered a
parasitic one.

dyelacrinites Billingsit differs essentially from our Canadian .
Dicksoni of Billings, (and also from the Zdricaster Bigsbyi of that
paleeontologist), by the possession of skort and straight rays, and by
its numerons marginal plates. It is also at once distinguished by its.
straight rays, independently of other characters, from the typicsl
Devonian species, . Humiltonensis of Vanuxem, and the more recently
discovered Carboniterous species, 4. Kaskaskiensis of Hall. It agrees,
on the other hand, somewhat closely with Hall’s Hemicystites para-
sttica = dgelacrinites parasiticus from the Niagara Limestone of New
York; but, in this latter species, the rays are very narrow at their
origin, and are connected there (in the centre of the disc) by a smalil
tuberele or rounded plate. In place of becoming narrower also to-
wards the margin (as in . Billingsii) and terminating in well-defined
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points, they become rapidly broader, « coalesce with the plates of
the body,” (Professor Hall), and arc altogether undefined at their
extremities. These characters, as given in the Paleeontology of New
York (vol. 2, p. 245; and plate 51, figs. 18~20) from an examination
of several specimens, ave exactly the reverse of those which obtain in
our new species. Whilst, also, (although this character is probably
somewhat indefinite,) the small border plates in 4. Billingsii form two
or three circles, in 4. perasitices they appear to occur only in a single
row.

2. «dnalytical Review of the Genus dgelacrinites and its included
species.—The generic characters of dgelacrinites may be thus defined.
Form, circular; stemless; flat or concave bhelow, and somewhat con-
vex #bove; and covered by numecrous small plates, arranged in part
irregularly, and in part in regular order. The definitely arranged
plates form five rays (ambulacral aveas, ?) which originate at the
centre of the upper side of the body. These rays are either short
and straight, or long and curved. They are also composed of a
double series of small polygonal plates, interlocking along the central
line of the ray ; or, otherwise, of a single (?) series of plates (Roemer’s
A. Rhenanus). The irregularly arranged plates are elliptical or cireu«
lar, variable in size, very numerous, thin, seale-like, and imbricating;
or, imbricating at and around the margin of the disciform body, and
joining by their edges in the more central part of the disc. The
marginnl plates are commonly very small, and, in some species, are
separated from the more central plates, by a circle of comparatively
large pieces. In the ceatre of one of these (interambulacral ?)
spaces, and abput midway between the apex of the body and the
margin, is situated an orifice covered by a pyramid of five or more
(moveable ?) plates. The apex itself, or centre and origin of the
rays, is covered by a single circular plate; or is surrounded by five or
ten angular plates—these latter constituting the first plates of the rays.
Characters of the under side of the body, position of wouth, &c.,
not definitely known.

From this definition, it is clear, as, indeed, universally allowed,
that dgelacrinites belongs to the BomixopermaTA. In the present
state of our knowledge, however, it is impossible to refer it satisfac-
tosily to any one of the admitted Orders or Families of that elass:
‘With the Crinoids proper; and the Blastoids, it appears to have only
general affiniities; but with the Cystideans it is evidently closely
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connected : more especially by the possession in common of a
pyramidal orifice orso called, anal-pyramid. It differs from the
cystidean structure, nevertheless, in wany important respects. The
peeuliar rays, the imbricating plates, the absence of a stem, for
example, are cssentinl points of difference. The imbrication of the
plates serves to connect it, through the genus Protaster, with the
Euryales or the Ophiurians; and the conformation of the rays, in
certain species, appears to afford another link in support of this
view. But is it not equally related to the Echinida ? After a
careful consideration of the subject, I cannob refrain from hazarding
an opinion that the position of the mouth, as usually given, is
erroneous. Jn several species, a8 in A. perasiticus and 4. Kaskaski-
ensis of Hall (Geology of lowa, Vol. I, Part IL., Plate xxv.) the
centre or origin of the rays is asimple dise or rounded tubercle—
incontestably, no wmouth: and hence we may fairly assume, that, in
other species, the mouth must,also be situated elsewhere. The
question then arises as to the real nature of the pyramidal orifice.
This is usnally Jooked upon either as an anal orifice, or as an ovarian
aperture. Neither of these views is by any means certain, nor,
indeed, apparently susceptible of proof. To comsider this orifice
as the mouth, however, appears a still. less satisfactory conclusion.
In the Crinoids proper, the true position of the mouth is still,
strictly, unknown. 1t is considered in some genera to be in the
centre of the “vault,”” or upper surface ; and in others to occupy an
excentric position, as between two of the arms, &c. This latter
view is unsustained by any proof, beyond the mere occurrence of an
orifice at the points in question. The excentric orifice may or may
not be the mouth. But if we omit these forms from consideration,
and turn to those types of Radiata, in which the position of the
mouth is no longer doubtful, that organ, it will be seen, is invariably
situated in the centre of the body, except in the Family of the
Spatangide, the highest Family or natural group of the entire
series. In the other Families of the Ecuinipa, in the AsTERIDA,
Orurvripa, and other Orders in which the position of the mouth is
truly known, the mouth is always central. This is evidently its
normal position in the vadiated type of structure, and one, conse-
quently, that we-should scarcely expect to see departed from, except
in the case of those forms which stand at the higher limit of the
series. Unless this view be adopted, we must almost necessarily
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asgume, that, in the Radiata, there are certain natural groups (not
yet thoroughly worked out) which are perfectly unconnected with
each other; and in which, respectively, the higher forms foreshadow
an advanced type of structuve, whilst the lower forms present the
norinal type. ‘The higher forms of a low group, however lowly
organized as to their entire structuve, will be thus in certain respects,
in advence of the lower forins of a higher group.  Whatever grounds
there may be to believe that xome law of this kind really holds good
in Nature, its application in the present place would be evidently
forced. Discarding therefore the idea, that, in the pyramidal orifice
of the Cystideans and Agelacrinites, the mouth-is represented, this
latter orgun must be sought for in another place. Reasons have
already been stated against this being the centre of the rays. Its
true position will be found, T believe, in the centre of the under side
of the body. But —it may be urged in objection to this—the genus
Agelacrinites is sessile : 15 abtached by its under surface to shells and
other foreign bodies : and hence the mouth cannot be there situated.
Several examples, it is quite true, have been met with attached in
this manner to brachiopod shells ; but this is by no means a general
condition of oceurrence; and, rightly considered, is no proof of an
original permanent attachment. 1t is just as exceptional 2 mode of
occurrence, indeed, as that from which Vanuxem derived the name
of the genus.

This suggestion as fo the true position of the mouth, cannot, of
course, be satisfactorily adopted, until confirmed by the examination of
more perfect specimens than those hitherto discovered; or until the
proper functions of the pyramidal ozifice, in this genus and in the
eystideany, are clearly ascertained. But under any view, it seems
obvious, that, without aforced collocation, these peculiar forms cannot
be placed in any existing group. 1In the present Testricted state of
our knowledge, at least, they must form a group apart. Mr. Billings
{Decade III. of Canadian Organic Remains, under description of
Agelacrinites Dicksoni) appears inclined to regard them as constituting
a sub-order of Star-fishes; and he proposes to arrange them in this
connection, under the term of Fdrio-asteride. This name seems
objectionable, however, on two grounds: first, because the supposed
sessile (id esf, parasitic,) condition of Agelacrinites is by no means
proved; and secondly, because the relations of the genus to the
Star-fishes—in g0 close a way, at least, as the name would imply—is



364 ON A NEW SPECIES OF AGELACRINYTES.

not yet established. For these reasons 1 would suggest the term
Tryrorpa, in allusion to the valved aperture, as the name of the
special group or order framed for the reception of these forms. The
following scheme will then represent the prabable relations of the
various leading groups belonging to the Echinodermata generally :

Crinoida.
Blastoids.
Cystidea.~——
Thyroida~—
Asterida.
Ophiurida.
! Euryslida.
Behinida.
Holothurida.
1

In the group Tuyroiba, we have, at present, but one Family—
that of the AGELACRINITIDE, comprising, probably, but one known
genus: dgelacrinites. The recognised species of this genus are
enumerated in the annexed tabular view :

Sub-kingdom Rawvrars, Class Ecarnoperaara, Ovder Tuyroina,
Family AcrracriNiTins, Genus AGELACRINITES.
Synopsis of Species.
A.—~Lower Sivorian SpECIES :
{Rays curved) :
1. A. Buckianus, E. Forbes.
2. A. Cincinnatiensis, Roemer.
3. 4. Dicksoni, Billings.
4. 4. (Edrioaster ) Bigsbyi, Billings. .
(Rays straight) :
5. A. Bohemicus, Roemer,
6. 4. Billingsii, Chapman.
B.—UpreRr SILURIAN SPECIES:
(Rays straight) :
7. A. parasiticus, Rall.
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C.—DEevonian Specins:
{Rays curved):
8. 4 Hamiltonensis, Vanuxem.
9. 4. Rhenanus, Roemer.
D.—CARBONIFEROUS SPECIES :
(Rays curved) :
10. 4. Kaskaskiensis, Hall.

REVIEWS.

Journal de L'Instruction Publique, Vol. ITL. 1839. Publié par le
Département de U lnstruction Publique. Redigé par Ihonorable
Pierve J. 0. Chauvean, Surintendant de Uinstruction publique du
Bas-Canada, et par AL Joseph Lenoir, du département de Iinstruc-
tion publique, assistant rédactenr. Montreal, Bas-Canada.

The Journal of Education for Lower Canada, Bdited by the Honoura-
ble P. J. O. Chauvean, Superiniendent of Educuiion for Lower
Canada, and by James Phelan, Esq., of the Department of BEducation,
Assistant Editor. Vol. I1I, 1859. Montreal.

The receipt of the completed volumes of the French and Eoglish
Journals of Education for Lower Canada at an early period of the
present year, would have induced us to notice them with the com-
mendations they are so well entitled to, had not an unusual pressure
on our very limited space prevented our overtaking this, as well as
other intended references to Canadian publieations. The primary
purpose of both Journals is, we presume, to furnish a vehicle for
official and scmi-official communications to Trustees, Teachers, and
others connected with the various local branches of the educational
department. The active and intelligent Superintendent of Education
for Lower Canada has, however, availed himselt of the existence of
such periodicals to render them the mediums of a great deal of in-
teresting and iastructive information for both the French and English
spesking population of the Lower Province, Along with a judicious
selection from French and English periodicals, both Journals ave also
characterised by original articles and reviews of a very creditable
character. .
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We can conceive of such a Journal materially contributing to pop- -
ular education in many ways. Standard poems re-appear here, with
novel claims to attention and interest. We find such an old and
familiar favourite as Gray’s Blegy, for esample ; but it assumes for
ue new Canadian attractions when read here, accompanied by the
anecdote of Wolfe repuating it the night before his death-victory, as
he rowed along the St. Lawreuce, to visit some of the out-posts ; and
exclaiming to a companion officer---who heard the beautiful, and
then recent poem, for the tirst time,—that he would rather be the
author of that poem, than win the glory of the morrow’s victory !
‘What an added charin is thus given, for us, to that beautiful elegy,
as we picture to ourselves the youthful general gliding along under
the wooded heights of the St. Lawrence, the nighr before that memo-
rable 13th of September, 1759, on which he tell in the zrisis of his
triumph, and repeating :—

“The boast ot homldxp‘ the pomp of power,
And all that beauty, all that wealth ¢'or gave,
Await alike the inevitable hour:~

‘The paths of glory lead but to the grave.”
In like manner the Centenary Burns Celebration at Montreal, gives
occasion for other quotations equally familiar and welcome. Among
other fruits of that remarkable recognition of the Scottish peasant
bard, are translations of some of his popular verses. His “ Cale-
donia” is thus paraphrased by a native Canadian, M. J oseph Lenoir,
the assistant editor of the Journal :—

“ O myrtes emhaumds, Jaissez les autres terres
Nous vanter & Penvi leurs boscuets solitaires,
Dont '¢té fait jaillir d’enivrantes odenrs.

J’aime mieux ce vallon, frais et riant asile,
O, sur un lit d’avgent, cowle une onde tranquille,
Sous la fougdre jaune et les genéts en fleurs,”

The reader will not estimate the less, this offering from the Canadian
to the Scottish muse, from having nlaced alongside of it, the corres-
ponding stanzain its original homely Scottish guise :—

“ Their groves o’ sweet myrtle let foreign lauds veckon,
Where bright-beaming summers exalt the perfume;
Far dearer to me yon lone glen o’ green breckan,
Wi’ the burn stealing under the lang sellow broom.”
Properly speaking this quatrain is but half of the true stanza, but it
is so rendered in our French Canadian version. ~Although presenting
occasional counterparts such as this, and embracing a good deal of
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educational information in common, the French and English journals
are quite distinet, though each characterized by the same commenda-
ble effort to adapt it to the special tastes and sympathies of its readers.
Indeed alocal intevest and a Canadian fecling of « healthful kind
pesvade both Journals.  Bishop Laval, the Hon. James MeGill, Gen-
erals Brock, Wolfe, and Montealm ; Jacques Cartier, Champlain, and
other notable names interestingly associated with the early history
of the province, ave introduced to the reader in connexion with his-
torical narratives of discoveries made, Colleges founded, or victories
won on Capvadian soil. The illustrative wood-cuts are also appro-
priate, and well executed; including views of the most important
public buildings of Lower Canada, of its monutments, and some of its
most striking city scencs. The Editors also merit the high com-
mendation of aiming at the very difficult achievemenst of dealing in
an impartial and nnseetarian spivit with the questions of edncation,
which in the Lower Province are aftected by elements of language,
race, and creed, very partially felt in Upper Canada.

Fecling as we do, how greatly some means is required for getting
hold of the whole population of Lower Canada, and developing among
the peopie i lings of a common sympathy and interest in the spirit of
intelligent progress which is at work in the great centres of our pub-
lic provineinl life, we cordially wish success to both Educational
Journals, and shall welcome new evidences of improvement, such as
wo have good reason for anticipating, with each succeeding volume.

D. W,

On the Origin of Species by means of Neatural Selection, or the
LPreservation of Favoured Races in the Struggle for Life. By
Charles Darwin, M. A, &c. Tondon, John Murray, 1860.

The idea of a species as conceived by most minds, is that of a
distivet and independent creation, capable of continuing itsclf
unchanged in all its fundamental characters, although subject to
partial modification by the influence of external agencies. Ifis be-
lieved, moreover, by those who hold this view, that all our Jiving species
having Deen” thus separately created from the beginning of the
-existing geological age or present condition of things, no real species
(id est, a type-form capable of centinuing itself) has originated, or is
capable of being originated, by the intermixture of two distinct
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types. Such is the general, but not the universal, belief. An .
opposite view, dating probably from a very distant period, has been
brought forward and maintained, from time to time, by many
philosopbic minds. This view is to the effect that what we call
species, are no independeni-creations—at least for the greater part—
but are simply warieties, arising from the modification of a fow
original types, or, if pushed to its extreme length, of a single
originally-existing organism. The object of Mr. Darwin’s book is
to impars an increased vitality and support to this view, by arguments
based on a large series of facts, the accumulation of many years of
research on his own part and on that of other naturalists. The
present work purports to be merely a general synopsis of the mate-
rvials thus gathered together, and of the results to which their
consideration tends ; butit is on a sufficiently extended plan to enable
us to test, fairly, the relative solidity of the structure which its
facts and arguments support.

Althongh an hypothesis of this kind must naturally seem to those
who consider-the question seriously for the first time, as one wholly
indefensible and preposterous ; it is nevertheless probable, that, few
persons have ever made the close contemplation of Nature their study
for any time, without having experienced, at one period or another,
the visitation of sundry hauntings of a similar character. When
we see, for example, certain forms, at first remarkably distinet,
become more and more closely connected by after-discoveries, uniil
the one appears to merge into the ather, and our once clear definitions
become no longer tenable; when we see in many species the extra-
ordinary variefies sometimes produced by the crossing and intercross-
ing of other varieties; when we consider the transition stages of footal
development, the homologies of organic structure, the presence of
rudimentary organs in many forms, the marked relations which obtain
more or less between all living and extinet types of the same series,
with other facts of an allied kind—~the question becomes forced npon
us : why isthis? Why these relations, these homologies, these tran-
sition-phases of embryonic development, these rudimentary organs,
these closely-connected forms, if all species were separate and
distinct creations? Why, in other words, this reengnised unity of
plan, amidst this variety of sbructure, unless by the long-continued
modification of an original unit-orgsnism? Here, however, we
merely express our inability to fathom the-design of the UREATOR
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in these varied repetitions, so to say, of the CrREATIVE THOVGIT;
and the transmutation theory, with all Mr. Darwin's ingenious and
eloquent reasonings, offers to us no real help in our difficulty. We
Yield willing homage to the unquestionable ability which his book dis-
plays in so many of its details; we go with him most willingly to a
certain point, but there our steps are arrested by obstacles that we
are altogether unable to surmount. In his introductory observations,
for example, we find the following statements :

* Although much remains obscure, and will long remain obscure, I ean entertain
20 doubt, after the most deliberate study and digpussionate judgnent of which
I nm capable, that the view which most naturalists entestain, and which I formerly
entertained—namely, that each species has been independently created—is
erroneous. I am fully convinced that species ave nob inmnutable ; but that those
belonging to what are called the same genera are lineal descendants of some
other and generally extinet species, in the same manner as the acknowledged
varicties of any one species ave the descendants of that species,”

Now, if the author had confined himself to these limits; if he had
sought, by his laborious collection of facts and his skilful deductions, .
to prove the truth of his opinion as here expressed—using the term
species, not in its absolute or normal sense, but as limited by our
present knowledge—many, we think, who canunot honestly follow him
farther, would have become his willing disciples. That various so-
celled genera have merely the right to rank as species, we firmly be-
lieve, and confidently look forward to such researches as those in which
Mr. Darwin is engaged, to afford direct proofs of this conclusion *
Thus far then we are prepared te listen trustfully to Mr. Darwin’s
teachings, but when he secks to carry his applications beyond this, we
lose our convictions; eertain broad and apparently insurmountable
barriers stand up before us ; and we find ourselves unable to believe,
for example, in the probability of a true transition-link between the
carnivorous, retractile-clawed Felide, and the four-stomached, hoofed,
and herbivorous sheep : and yet this is nothing to what the theory
advocated in Mr. Darwin’s book would impose upon us.

* It is somewhat remarkable, that, with regard to genera and species, the Inorganic sub.
division of Natural History shonld difTer so completely from the Organic branches of that
study. That which to the majority of Mineralogists is simply a species, to the Botanist and
Zoologist would rank as a genus, and be subdivided into species and variaties, Mineralogy
was ab one time, in this respect ib is true, in unison with these other departments; but not.
withstanding various attempts from time to time, to raise its varieties into species, and: to.
bestow upon these latter, “ Natural History” names, the broader and more philosophic
view has long prevailed,

Vor. V., 2¢
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It may be asked how far I extend the doctrine of the modification of specics. .
The question is difficult to answer, becanse the more distines the forms are which
we may consider, by so much the arguments fall awsy in force. DBut some
arguments of the greatest weight extend very far. All the members of whole
classes can be connected together by chains of affinities, and all ean be classified
on the same principle, in groups subordinate to groups. Fossil remains some-
times tend to fill up very wide intervals between existing orders. Organs in a
rudimentavy condition plainly show that an early progenitor bad the organ in o
fully developed state; and this in some instances necessavily implies an enormous
amount of modification in the descendants. Throughout whole classes various
structures are formed on the same pattern, and at an embryonic age the speeies
closely resemble ench other. Therefore I eaunot doubt that the theory of descent
with 1odification embraces all the members of the same class, I believe that
avimals have descended from at most only four or five progenitors, and plants
from an equal or lesser number,

Analogy would lead me one step further, namely, to the belief that all animals
and plnts have descended from some one prototype. But analogy may be a
deceitful guide. Nevertheless all living things have much in common, in their
chemical composition, their germinaljvesicles, their cellulur structure, and their
laws of growth and rveproduction. We see this even in so trifling a circumstance
as that the same poison often similarly affects plants and animals; or that the
poison secreted by the gall-fly produces monstrous growths on the wild vose or
oak-tree, Thevefore Ishould infer from analogy that probably all the organic
beings which have ever lived ob this enrth have descended from some one pri-
mordial form, into which life was first breathed.”

It is very clear, as already stated, that many of the so- zalled species
of naturalists, are not true species, but simply varieties ; and hence,
arguments founded merely on closely related forms, are of compara-
tively little weight as regards the main question here at issue. For
the proper acceptation of the theory, it will be necessary to show the
passage of one truly distinct type into another, or of these into some
common parent-£ype, so as to. render an explanation of the structural
homologies and other relations existing between them. If this cannot
be effected by reference to existing Nature, let us look back into the
rock-preserved annals of the Past, and see if these will lend ns any
aid. Mr. Darwin is forced to acknowledge that Geology fails, in this
respect, to furnish any direct support to his hypothesis. But then, he
argues, the geological record is incomplete. In place of a full and
connected history, it offers to us only a few isolated leaves of the
great book of the Past. Granting this, it raust nevertheless be con-
sidered highly adverse to his view—as he himself, indeed, has candidly
stated—that in these stony annals we find everywhere the same unity
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of plan with the same distinctness of type as in existing Nature; and
that in no part of the world can we glean from them any examples
even approaching to a tramsitional series of forms, in the sense de-
manded by the theory. DBut leaving this subject for awhile, let us
examine the theory itself, as modified and set forth in Mr. Darwin’s
Tssay, a little more in detail. 'We will take in succession the more
prominent chapters of the book, and attempt respectively, a brief
analysis of their contents.

In his first chapter, the author discusses the variations to which
species give rise under domestication. He considers more especially
and in great detail, the various breeds of the domestic pigeon. He
shews, and every one must be familiar with this fact, the extraordinary
differences in external aspect, mode of flight, etc., exhibited by many
of these. So great is this diversity of character, that Mr. Darwin
thinks an Ornithologist would not hesitate to class most of these breeds
as distinct species, if he met with them for the first time, and were led
to suppose them wild birds; nay, that he would even feel warranted
in placing them under several genera. And yet, Mr. Darwin regards
all our known breeds as undoubted descendants of the rock pigeon, the
Columba livia. The strongest fact, perhaps, in favour of this view, is
the production from time to time in various breeds, of the normal
colours of the supposed parent-type. The question however, is by no
means proved. If these pigeons have all sprung from Columba livia,
should there not be occasionally a more striking reversion to the char-
acters of the original type? Are we moreover authorised to conclude
from any direct evidence, that a peir of rack pigeons could ever pro-
duce the numerous varieties that we now possess?  Mr. Darwin shews
us that a dertain amount of variation does constantly oceur amongst
pigeons generally, and hence he assumes by inference that in course of
time, the variation being accumulative, so to say, we might obtain the
breeds we now possess. It seems, however, as legitimate an inference,
notwithstanding Mr. Darwin’s able advocacy of the contrary view,
that various sub-species or varieties of the pigeon were originally
created ; just as we believe the Jeading varjeties of the dog and horse
have sprung from originally-created varieties. We have certainly no
autbority to assume that the greyhound and the mastiff were not
originally created as such, although capable of breeding together, and
producing fertile offspring. "We can produce varieties now, because
we have varieties from which to produce them ; but if we had to breed
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from a single variety, it seems evident that, in spite of the most judi- -
ciously-excrcised selection, in continuing the breed so s to produce
the greatest possible variation, no great success could in this respect
be arrived et ; and a return to the characters of the original type
would be constantly occurring. In the case of the dog, this is appar-
ently allowed by Mr. Darwin, for, whilst expressing his conviction that
all our domestic pigeon-breeds have descended from the rock pigeon,
he does not regard our various dogs as the descendants of a single
wild species. But granting that, in the case of the pigeon, and even
in that of the dog, horse, &c., all known varieties have sprang from
one existing or extinct type-pair—granting this—what does the ad-
mission amount to ? Simply to the fact, that certain species are capa-
ble of great variation ; but, after all, of a variation amounting to no
real specific, much less generic, difference. Stay! cry the upholders
of this theory : a certain amount of time is required for the produc-
tion, in this manner, of changes to that extent. We point to the
monumental records of Egypt—"but these, we are told, are but the
works of yesterday. We exhume the dead forms of the geologic Past
—and the assumed imperfection of our record is brought against us.
On this latter point however, we shall have more to say in the sequel-

In his succeeding chapter, the author discusses some important
points connected with “variation under Nature;” but much of his
argument is here based rather on the deficiency of our present
knowledge, than on absolutely-proved facts. He points out feor in-
stance, how greatly certain naturalists differ as to what should be con-
sidercd species and what varieties, in particular genera, more especially
amongst plants and insects; but, rightly considered, slthough this may
go far to prove the unnatural sub-divisions of the systematists, it can-
not be looked upou as helping in any material way to explain the
origin of true species : id est, of God’s actual creations as distinguished
from the necessarily imperfect conceptions of man. The grand argu-
ment of the chapter is founded on the (to a great extent, perhaps, un-
doubted) fact, that, in large genera, the amount of difference between
the included species is often exceedingly small; and that such specics
present also, as a general rule, more varieties then belong to the spe-
cies of smaller genera.

4« From looking at epecies as only strongly-marked aod well-defined varieties, I
was led to anticipate that the species of the larger genera in each country would
oftener present varieties than the species of the smaller genera; for wherever
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many closely velated species (3. e species of the same genus) have been formed,
many varieties or incipient species  ught, as a general rule, to be now forming.
Where many large trees grow, we expect to find saplings, Where: many species
of a genus have beea formeg through variation, cirecumst.iunces have been favourable
for variation ; and henee we might expect that the circumstances would generally
be still favourable to variation. QOn the other hand, if we look at each species as,
a special act of ercation. there is no apparent reason why more varieties should
occur in & group-having many species, than in one having few.

To test the truth of this anticipation I have arranged the plants of twelve
countries, and the coleopterous iusects of two distriets, into two nvarly equsl
masses, the species of the larger genera on oue side, and those of the sinaller
genera on the other side, aud it has invariably proved to be the case that a larger
proportion of the species on one side of the larger genera present varieties,
than on the side of the smaller geners. Morcovér, the species of the large
geuera which present any varvieties, invariably present a larger average number
of varieties than do the species of the small genera. Both these results follow
when another division is made, aud when all the smaller genera, with from only
oue to four species, are absofutely excluded from the tables. These facts are
of pliin sigmfication on the view that species are only strongly marked and
permanent vavieties; for wherever many species of the same genus have been
formed, or where, if we may use the expression, the mauufactory of species has
been nelive, we ought genervally to find the manufactory stiil iu action, more
especially us we liave every resson to believe the process of manufacturing new
species to be a slow one.  And this certainly is the case, if varieties be looked at
as incipient species; for my tables clearly show as a geveral rule that, wherever
many species of a genus have been formed, the species of that genus present a_
nuraber of varieties, that is, of incipient specivs, beyond theaverage. It is not
that all large genera are now varying much, and are thusinereasing in the number
of their species, or that no small genera ave now varying and increasing; for if
this ad been so, it would have been fatal to my theory ; inasmuch as geology
plainly tells us that small genera have in the lapse of time often greatly inereased
in size; and that large genera have often come to their maxima, declined and
disappeared. All that we want to show is, that where many species of 2 genus
have been formed, on an average many are still forming ; and this holds good.

With regard to the deductions contained in this quotation, as bear-
ing on the origin of actuul species, two things have to be observed:
first, that many of the so-called species of these large genera may not
be, and in many caszs decidedly are not, true species; and secondly,
as already observed in the case of the dog, &c., many leading varicties
in these genera, may be varieties of original creation, or sub-spzcies if
we choose to call them so ; and thus, a larger amount of material for
variation being provided in the oune case than in the other, a more
extended variation in the former will follow as a natural consequence;
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It is just as rational to assume for example, that several pairs of a
type or species 4, differing slightly from one another but capable of
fertile intermixture, were created with a single pair, or & smaller num-
ber of pairs, of another species B—as to suppose that these types with
their varieties, and in addition, other types &, D, E, F, ete., all sprang
from an unknown type-pair, X, endowed with an innate plasticity of
nature sufficiently accommodating to produce such changes in its de-
scendants, as, gradually branching off in different directions, led evep-
tually to the generation of a whale, & cat, and a sheep—not to mention
other and more widely separated forms. This may be a rude, and in
the cyes of those who favor Mr. Darwin’s view, a coarse and very
unphilosophic method of putting the argument ; but it is a perfectly
legitimate one. Granted, we say, that our system-species, which in
many instances are not species at all, are susceptible of a certain amount
of variation : there your argument stops. You can go no farther
except by the help of blind and gratuitous surmises ; of surmises clothed
certainly in attractive colours, and in some cases possessing probably
the germs of an unseizable trath—but gratuitous, all the same, in the
present condition of our knowledge.

Passing over a chapter headed ¢the Struggle for Existence,” in
which in brief but graphic terms, the mutual antagonism, and the no
less mutual dependency of living forms, thronghout the wide range
of nature, is forcibly depicted, we arrive at one of the principal
topics discussed in Mr. Darwin’s volume. This is entitled « Natural
Selection,” a term employed to express the assumed %endency of
Nature to avail itself of any slight change advantageous to a species,
in the gradual production of varieties, and through these, of new
types. The author appears to claim this principle of natural
selection as a doctrine peculiar to vhe present work ; but, in truth—
as shown by his ewn illustration of how a fleet brood of wolves
might be produced, in this manner, by the destruction of all buf
swift-footed prey in theirlocality—it is essentially identical with tbe
views of the author of the Vestiges of Creation. The latter, indeed,
goes farther, in recognising also the full claims of climatic and other
external causes towards the production of these changes, whilst to
such influences, Mr. Darwin is inclined to concede no more than 2
very secondary importance. Logically considered, however, the first
step in this principle of “natural selection,” must be more or less
dependent, at least in most instances, on the ageney of physical

’
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conditions. The first slight change, in an accumulative series of
changesproduced ina plantoranimal,can scarcely be effected otherwise
than through tne direct or indirect influence of external causes. In
his introduction, Mr. Darwin alludes to the « Vestiges of Creation,”
but seeks apparently to mask the mutual affinities of the two
works, by assuming, for the earlier one, a theory which certainly
does not in any way fairly represent its views. He states, for
example :— :

#1t i3 preposterous to attribute to merz external conditions, the structure, for
instance, of the woodpecker, with its feet, tail, beuh, and tongue, so admirably
adnpted to catch insects under the bark of trees. Tn the ease of the misseltoe,
which draws its nourishment from certain trees, which hus seeds that must be
transported by certain birds, and which has flowers with separate sexes absotutely
requiring the agency of certain insects to bring pollen from one flower to the
other; it is equally prepesterous to account for the structure of this parasite, with
its relations to several distinet organic beings, by the effects of external conditions,
or of habit, or of the volition of the plaut itself.

The author of the ¢ Vestiges of Creation’ would, I presumne, say that, after a
certain number of generations, some bird had given birth to a woo:lpecker, and
some plant to the missletoe, and that these bad been produced perfect as we now
sece them.”

Now the  Vestiges*? theory, really supposes nothing of the kind;
but, and in so far at least in accordance with Mr. Darwin’s view,
that one form is capable of originating another, by a slow and
accumulative process of development. The author of ¢ the Vestiges
does not assume, for example, that a bird of an absolutely different
kind ever gave birth to a woodpecker ¢ perfect as we now see ic;”’
but that this latter type originated from an older ome, by slight,
gradual, and long-continued modifications of beak, claws, &e.,—the
process giving rise to a complete series of intermediate forms. The
two theories are thus essentially alike; although the works them-
selves stand widely apart. Whilst the ore contents itself with
broad assumptions, the other seeks to afford proofs of its statements,
and honestly brings forward and discusses points apparently hostile
to its views. All the proofs it is able to cvllect, however, are, as we
have already aftempted to shew, totally inadequate to affect the
main question, But—explains Mr. Darwin—although the changes
recorded are confessedly slight, they are sufficient to show what
would be accomplished, if greater time were called into play ; and,
in illustration of this, he refers to the ageney of present causes in
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producing, contrary to an earlier belief, geological changes of the -
greatest magnitude. But the two cases have no true parallelism.
One who had never seen the sea, or had never studied its effects,
might naturally be inclined to look with incredulity on statements of
its wasting powers, and of the results asserted to arise from these.
But it he were to reside for a certain time on a sea-coast, where this
wasting action were going on, and thus witnessed how, bit by bits
the destruction of the coast took place, he could not shut his eyes to
the fact, that, however slight the annual waste, this must amount in
a given number of years, to such or such & quantity. In like manner,
one residing near an estuary in which rock-sediments were constantly
under process of deposition, would be forced to acknowledge by what
he saw daily or annually going on, that in course of time (other
donditions not interfering) a delta of greater or less extent must
necessarily arise. But to make the two cases parallel, we should.
have to assume that these natural processes would produce, not their
obvious and natural results, but some altogether unexpected issue.
Natural selection as maintained by Mr. Darwin, is undoubtedly =
modifying power or principle of recognised action ; and no one can
read the section of his book which refers to that subject, without
deriving profit and instruction from the perus®! Bub when the
suthor attempts to establish the sufficiency of t..s power to effect
generic changes, stronger arguments are certainly required, than any
he has yet been able to bring forward.

After some additional remarks of an interesting and original
character, on the laws influencing variation, but which our ecompara~
tively limited space compels us to pass over, we arrive at a distinet
portion of the work, in which the author, having stated his views in
detail, and advanced facts in support of the theory which these
embody, takes up the so-called difficulties of this theory, or the
questions which oppose themselves to its reception. Some of these
have been already touched upon, and others must bave suggested
themselves to the reader, but we have forborne to consider them
collectively until reaching the present part of the work, in which
they are boldly brought forward and combated by the author himself.
Mr. Darwin enunciates them as follows:

« Long bafore having arrived at this part of my work, a crowd of difficulties
will have oceurred to the reader. Sume of them are so grave that t¢ this day I
can never reflect on them without being stagzered ; but, to the best of my judg:
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ment, the greater number ave only apparent, and those thatare real are not, I
think, fatal to my theory.

These difficulties and objections may be classed unler the following heads:—
Firstly, why, if species have descended from other species by insensibly fine
gradutions, do we not everywhere see innumerable transitional forms? Why is
not all nature in  confusion instead of the species being, as we see them, well
defined ¢

Secondly, is it possible that an animal having, for instance, the structure and
habits of a bat, could have been formed by the modification of some animal with
wholly different habits? Can we believe that natural selection could produce, on
the one hand, organs of trifling importance, .o as the tail of a giraffe, which
serves as a fly-flapper, and, on the other hand, organs of such wonderful structure,
as the eye, of which we hardly as yet fully understand the inimitable perfection t

Thirdly, ean iastincts be nequired and modified through uatural selection ?
What shall we say to so marvellous an instinct as that which leads the bee to make
cells, which have practically anticipated the discoveries of profound mathematie-
ians?

Fourthly, how can we account for species, when ecroszed, being sterile and
producing sterile offspring, whereas, when vavieties ave cvossed, their fertility is
unimpaired 3

The first objection is met on Mr Darwin’s part by several pleas, of
which we give the author’s own suminary below, merely stating our
personal inability to see clearly the force of his replies. We
should remember, in this connection, that our present knowledge is
not confined to a few limited areas, but extends over almost the
whole surface of the globe ; and imperfect as the geological record
may be, it is ab least exceedingly surprising that neither dead nor
existing nature in any part of the world should be capable of afford-
ing direct support, however slight, to the author’s views. "We cannot
but think, consequently, that he asks us here to accord him too
much. The following are the arguments—as given in a condensed
form by the author himself—by which the first of the above most
serious objections is attempted to be overcome :—

“To sum up, I belicve that species come to bz tolerably well-defined objects,
and do not at any one period present an inextricable chaos of varying and inter-
mediate links : firssly, beeause new varicties are very slowly formed, for variation
isa very slow process, and natural selection can do nothing until favourable
variationa chanee to occur, and uatil a piace in the natural polity of the counuy
can be better filled by some molification of some one or more of itsinhabitants. Aad
such uew places will depend on slow change of climate, or on the occasional
immigration of new inhabitants, and probably, in a still more important degree, on
some of the old iuhabitants becoming slowly modified, with the new forms thus
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produced and the old ones acting and vedcting on each other. Sv that in any one
region and at any one time, we ought only to see a few species presenting slight
modifications of structure in some degree permanent; avd this assuredly we see.

Seeondly, areas now coutinuous must often have existed within the recent period
in isolated portions, in which many' forms, more especially amongst the classes
which unite for each birth and wander much, mny have eeparately been readered
sufficiently distinct to rank asrepresentative species. In this case, intermediate
varieties between the several representative species and their common pavent,
mnst formerly have existed in each broken portion of the land, but these links
will have b-en supplanted and exterminated during the process of natural
selection, so that they wiil no longer exist in a living state.

Thirdly. when two or more varieties which have been formed in different
portions uf a strictly continuous area, intermediate varieties will, it is probable,
at first have been formed in the intermediate zones, but they will generally have
had a short uration. TFor these intermeldiate varicties will, from reasons alveady
assigned ‘namely, from what we know of the actual distribution of closely allied or
representative species, and likewise of acknowledsed varvieties), exist in the
intermediate zones in lesser numbers than the vavieties which they tend to connect.
From this cause alone the intermediate vavieties will be liable to accidental
extermination; aud during the process of further modification through natural
selection, they will almost certainly be beaten and supplanted by the forms which
they eunnect; for these, from existing in greater numbers will, in the aggregate,
present move variation, and thus be further improved through natural selection
and gain farther advantuages.

Lastly, looking not to any one time but to all time, if my theory be true,
numberless intermediate varieties, linking most closely all the species of the same
group together, must assuredly lave existed; but the very process of natural
gelection constantly tends, as has been so often remarked, to exterminate the
parent-forms and the intermediate links.  Consequently evidence of their former
existence conid be found only amongst fossil remains, which are preserved. aswe
shall in a future chapter attempt to show, in anextremely imperfeet and intermit-
tent record.”

With regard to the objections placed under the second head,
objections of perhaps a still more grave character, the replies, as
might be expected, are even still less satisfactory. We have here,
indeed, two principal difficulties which it is impossible to set aside
except by the aid of entirely gratuitous suppositions. In one of
these difficulties, the mode of transition of one generic form into
another—ot’ (and Mr. Darwin might have chosen a more startling
example) an insectivorous quadruped into a bat, for instance—the
author confesses that he can give us no rational explanation. At
the same time, ke thinks suck difficulties have wery little weight.
The arguments here, we trust we do not speak offensively, for nothing
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is farther from our intention--the arguments here, become painfully
akin to those of the * Vestiges.”” Take the following for example:

“ Seeing that a few members of such water-breathing classes as the Crustacea
and Mollusea ave adapted to live on the land, and seeing that we have flying birds
and mammals, flying insects of the most diversified types, and formerly had
flying reptiles, it is conceivable that flying fish, which now glide far through the
air, slightly rising and turniog by the aid of their flutterice fins. might have been
modified into perfectly winged animals. If this had been effected, who would
bave ever imagined that in an carly transitional state they had been inhabitants of
the open ocean, nud had vsed their incipient organs of flight exclusively, as far as
we know, to escape being devoured by other fish §”

If the author bad attempted to show that an imperfectly-flying
fish might become gradually modified into a fish possessing more
perfect powers of flight, the principle might perhaps be adwitted, at
least for the sake of discussion: but when ‘¢ perfectly winged animals
are spolen of, especially in connexion with the context, the argnment,
if it mean anything, implies the possible transformation of a flying
fish into & pterodactyle or some kind of flying reptile ; and through
this, or without its intervention, into a bird or a bat—a transforma-
tion involving most assuredly, greater dificulties, than any examples
of petty, subordinate modificatioas, such as the author’s tabular lists
may exhibit, will help us to consider one of little weight. Turning
now to the second of the grave difficulties referred to above, the
formation of a complex organ, like the eye of a vertebrated animal,
by the gradual modification of an inferior organ in a lower type, we
may again let the author speak for himself: only warning the reader
unfamiliar with geological discussions, that where Mr. Darwin speaks
of our having to descend far beneath the lowest known fossiliferous
stratum to discover the earliest stages by which the eye in the verte-
brated class has been perfected, he assumes data altogether denied
by the greater number of our most eminent geologists. The lowest
sedimentary rocks (containing it should be remarked many beds
which retain all their sedimentary characters, and thus agree with
higher and fossiliferous strata) are generally looked upon as truly azoic
formations : as deposits accumulated before the dawn of life upon the
globe. The first fish-remains, moreover, the earliest recognised
examples of Vertebrata, do not occur at or near the actual base of
the fossiliferous strata, but only at the extreme upper limit of ihe
Silurian formation; and in all our earliest fishes the eye exhibits
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apparently the normal structure. Fishes and other organisms, may,
it is true, have lived at earlier periods than Geology indicates ; but
that view, whether true or false, is purely hypothetieal, is opposed to
the results of actual observation, and cannot therefore be Iegitimately
introduced into an argument of this kind. But we proceed to our
quotation, the last that our decreasing space will allow us to give.

“To suppose that the eye, with all its inimitable eontrivances for adjusting the
f(:cus to different distaunees, for admitting different amounts of light, and for the
correction of spherical and chromatic aberration could have been formed by
vatural selection, seems, I freely confess, absurd in the highest possible degree.
Yet reason tells me, that if numerous gradations from 2 perfeet and complex eye
to one very imperfeet and simple, each grade being useful b1 its possessor, can be
shown to exist; if, further, the eye does vary ever so slightly, and the vari-
ations be inherited, which is certainly the case; and if any variation or modifica-
tion in the organ be ever useful to an animal under changing eonditione of life,
then the difficulty of believing that a perfeet and complex eye could be formed
by natural selection, thongh insnpexiabie by our imagination, can hardly be
considered real. How a nerve comes to be sensitive to light, hardly eoncerns ug
more than how life itself first originated ; but I remuk that several facts make
me suspeet that any sensitive nerve may be rendered seusitive to light, and
likewize to those coarser vibrations of the air which produce sound,

In looking for the gradations by which an organ in any species bus been
perfected, we ought to Jook exclusively to its lineal ancestors; but this is
searcely ever possible, and we are forced in each ease to look tospecies of the same
group, that is to the collateral descendants from the same original pavent-form, in
order to see what gradations are possible, and for the chanceof sume gradations bav-
ing been transmitted from the earlier stages of descent, in an unltered or little
altered condition. Amongst exisling Vertebrata, we find but a small amount of
gradation in the structure of the eye, and from fossil species we can learn nothing
on thishead. In shis great class we should probably have to descend far beneath
the lowest known fossiliferous stratum to discover the earlier stages, by which the
eye has been perfected.

In the Articulata we can commence a series with an optic nerve merely
coated with pigment, and without any other mechanism 5 and from this low stge
numerous gradations of structure; branching off in two fundamentally different
lines, can be shown to exist, until we reach a moderately high stage of perfection.
In certain crustaceans, for instance, there is a double cornea, the inner ones
divided iato facets, within reach of which there is a lens-shaped swelling.  In other
crustaceans the trapsparent cones which ave coated by pigment, and which
properly 2ct only by excluding lateral peneils of light, are convex at their upper
ends and must nct by convergence ; and at their lower ends there seems £ be an
imperfeet vitreous substance.  With these facts, here far too briefly and imperfeetly
given, which show thet there is much graduated diversity in the eyes of living
crustacenns, and bearing in mind how small the number of living animals is in
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proportion to those which have beecome extinet, I can see no very great difficulty
(not more than in the case of many other structures) in believing that natural
sclection has converted the simple apparatus of an optic nerve merely coated
with pigment and invested by iransparent membrane, into an optical instrument
as perfect as is pussessed by any member of the great Articulate class.

He who will go thus far, if he finds on finishing this treatise that large bodies
of facts, otherwise inexplicable, ean be explained by the theory of descent, ought
not Lo hesitate to go further, and to admit that a structure even as pevfect as
the eye of an engle might be formed by natural selection, although in this case he
does nut know any of the transitivual grades, His reason ought to conquer his
imagination, though I have felt the difficulty far too keenly to be surprised at any
degree of hesitation in extending the principle of natural selection to such start-
ling lengths.”

An entire chapter, and a most instructive one, in Mr. Darwin’s
boolk, is devoted to the subject of Jnstinct, another serious obstacle
as all will readily understand, to the reception of the transmutation
theory. Mr. Darwin seeks to overcome this obstacle, by establishing
two poiuts : first, that a certain amount of judgment or reason enters
into the composition of instinet; and secondly, and chiefly, that,
instinet can be shewn, in certain remarkable cases, to be a quality of
gradation, so to say. In the cell-building instinet of the bees for
example, he traces out, as he imagines, a specific connexion between
the humble bees and the hive bee—the Mexican Melipoma domestica
affording » transition-link. But here, we should consider, that, the
principle of instinct is perhaps in no case a simple specific principle,
nor even a generic one; but a principle pervading entire families or
groups, and, as such, one that we might naturally infer to offer
inherent degrees of variation. To establish the point aimed at by
Mr. Darwin, we ought to be able to shew, that the humble-bee
could be made to acquire the higher artistic-instinet of the hive-bee.
We may be told that this might probably be effected under favour-
able ecircumstances, aud with sufficient lapse of time; but as this
assumption i3 altogether without proof, we have an equal right to
infer that these scparate amounts, or rather Zindsof instinet, were
originally bestowed on these different bees at their special creation.
The followers of Mr. Darwin’s theory, would, of course, ridicule the
idea-of a separate creation on the part of insects so nearly allied ; bus
ag they can offer us nothing to the contrary but inferences and
surmises, every one is at liberty, on this point, to entertain his own
opinien. Instinet may be legitimately regarded as entirely depend-
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enb upon the inherent character of the brain or its representatives, *
much as the mode and power of flight in birds and other winged
animals, depends essentially upon the conformation of the wing.
Hence the possession of péculiar instinets in the case of neuter
insects incapable of continuing their race (as the neuter bees, neuter
ants, &e.,) alluded to by Mr. Darwin as of diffeult explanation,
becomes, on the older theory, easily explained. Instinct forms,so
to say, a portion of the organization of the animal: and thus, if a
neuter insect were so organized as to become a fertile one, its
instincts would necessarily become modified with the other parts of
the organization. If instinct be really capable of improvement or
modification, as the transmutation theory is forced to assert, but of
which not the slightest proof is afforded, instinct and reason must in
a manner be one. But all known facts are opposed to this, although
the two principles are sometimes confounded by the unreflective, or
by those who are disinclined to allow a certain share of reazon to the
lower animals. Rightly considered, these principles are not only dis-
tinet, but are actually antagonistic elements. The higher the reason-
ing powers, the feebler or less developed become the manifestations
of the instinet principle.

‘We now come to the fourth great obstacle to the reception of Mr.
Darwin’s views—the fertility of varieties when crossed, and the
sterility of the offspring of separate species in the few cases in which
these latter can be made to unite. This subject is discussed by the
author at some length, although necessarily under a very limited
aspect. Iis data are chiefly, indeed almost entirely, derived from
the Vegetable Kingdom, and hence, are scarcely available as fair
test-elements for the proper elucidation of the question. The
broad, opposing facts presented by animal hybridism are left, and
unavoidably, almost untouched ; or are masked under other more or
less distinet inquiries : as where the author says—¢ Laying aside the
question of fertility and sterility, in all other respects there seems to
be a general and close similarity in the offspring of crossed species
and of crossed varieties.”” Briefly, on this subject, we require to
know why separate species (which under Mr. Darwin's view are
qothing more than varieties) cannot be made to breed together, or
do not breed together in the wild state—or why, in the few
instances in which this is effected between closely allied forms, the
offspring gre sterile—whilst on the other hand, our known varieties
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breed freely, and produce fertile offspring ? This is the real question
at issue; and, up to the present time, it has received no definite
answer, except on the assumption that true speciesare separate and
distinet creations, and are intended by the Cszearom-to remain
distinct.

Some of the most striking arguments in opposition to the trans-
mutation theory, are based on geological revelations. These have
been already referred to in a previous page, but as Mr. Darwin has
devoted a separate chapter to their consideration ab the portion of
the work to which we have now arrived, we will briefly re-discuss
them before closing ourreview. These geological arguments are two-
fold : First, the non-occurrence of intermediate or transitionary forms
in rock-strata ; and, secondly, the simultancous occurrence. again and
again, ab various geological horizons, of entire groups of allied forms,
distinet entirely (or for the greater part) from the organisms of lower
and consequently earlier formed deposits. To make these points
clear to our non-geological readers, we may observe, that, on each
side of the Atlantic, we find eertain beds entirely destitute of organic
remains, underlying other beds in which these remains oceur in great
numbers. In some places it is difficult to draw an exact line of
demarcation between the two, but that in no way affects our argu-
ment. A% a certain depth all fossils cease. Now, some observers,
Mr. Darwin amongst others, believe that organic forms really existed
during, and perhaps before, the deposition of these fossil-free strata.
Many of these strata, it should be observed, are evidently much
altered, by various chemical, igneous, or other agencies, from their
original sedimentary condition ; and hence, fossils, if ever enclosed in
them, may have become obliterabed. Other strata of this fossil-free
series, however, in various parts of the world, clearly retain their
original characters, and do not differ, except in the absence of fossils,
from many fossiliferous strata above them. From this fact, combined
with the great thickness and extent of the rocks in question, most
geologists consider these to be truly azoie rocks, formed out of
sediments deposited before the actual creation of living things. If
this could be absolutely proved, the transmutation theory would re-
ceive its death-blow: because in the strata which suceed or lie above
these, and which constitute, be it remembered, the first or earliest
fossiliferous strata really known, we find various types appearing
simultaneously ; and amongst these types we meet with various
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allied forms without any intermecdiate or truly transitionary links ¢
between them. If we cannot absolutely assert, however, that these
Silurian forms (using the term Siluvian in its extended sense) were
the first created forms uponour earth, the weight: of evidence is in
favour, and strongly in favour, of that view. Hence, in common
Jjustice, the contrary hypothesis, resting as it does on purely negative
evidence, ought not to be admisted into the discussion. But if we
exclude it, what becomes of Me. Darwin’s theory ?  “If my theory
be true,” writes Mr. Davwin —“it is indisputable that before the
lowest Silurian stratum was deposited, long periods elapsed, as
long as, or prol “ly far longer, than the whole interval from the
Silurian age to e present day: and that during these vast yet
quite unknown periods of time, the world swarmed with living
creatures.”” Bab if so, where are the remains of these ? Vast thick-
nesses of rocky strata, formed during some at least of these periods,
occur in various parts of the world, but as yeb no fossils have been
obtained from them ; whilst the remains of forms which flourished
afterwards, ave entombed in thousands in the overlying rocks. It is
not sufficient to urge, in refutation, that the lower limit of the fossil-
bearing strata has been pushed lower and lower by the discovery of
an obscure graptolite, here, and the fragment of a trilobite, there.
To substantiate Mr. Darwin’s theory, something more than this is
clearly required.

But passing over this weighty obstacle, we find in these geological
revelations, others not less weighty. Above the Silurian formations,
for example, we find another set of strata, to which, collectively, the
term Devonian has been applied, and in which the fossils (with very
-few exceptions) are entirely different. Above the Devonian beds again,
we come upon the Carboniferons with another distinet series of organic
remains ; and 8o on successively, through various other groups of
strata, each representing a certain period of time during wkich it was
under process of deposition in the form of muddy, sandy, or calcareous
sediments. In these sediments, moreover, a portion of the flora and
fauna of the period (id est : of the plants and animals then living) was
entombed, and so preserved to us: just as we see, at the present day,
the leaves, shells, bones, &c., of existing organisms, enclosed in sedi-
ments under process of deposition in seas, lakes, and estuaries. Now,
-on the hypothesis of distinct acts of creation, there is nothing unac-
countable in the sudden appearance, successively, of these distinet sets
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of forms, and in the want of transitional forms amongst them; but
the abrupt appearance in this manner, of numerous, varied, and dis-
tinct types ; and especially, the abrupt appearance of distinct sets of
these, again and again, in gzolozical history, if not absolutely fatal, is,
at lenst, highly adverse to the Limarckian or transmutation view.
The only possible way indeed, in thiscr =, to reconcile fact with theory,
is to maintain, with Mr. Darwin, the imperfection of the geological
record. But admitting freely the impertect state of this record, we may
legitimately inquire if the imperfection be really sufficient.to invalidate
the force of our argument. In each of these groups of rocks, we have
evidence, according to Mr. Darwin’s own shewing, of the lapse of an
immense interval of time«~and yet, transition-forms are absent. And,
again, is it not most remarkable that the annals of this imperfect
record, belonging to different and distant ages, and collected from
such widely distant localities, should all tell the same tale, should ail
point to one and the same conclusion, and that an .adverse one to Mr,
Darwin’s view. Assuredly, this cannot be the mere effect of chance.
If s0, it is as remarkable as would be the case of & hundred coins,
thrown at random into the air, ell falling with the same face upper-
most. It seems impossible therefore, to avoid the cenclusion, that,
although—by the advancement of organic forms generally, from
lower to higher types, which it reveals; by the extinction of entire
races, which it plainly announces; by the vast periods of .time, which
the just explanation of its facts demands—Geology might scem at first
thought to favor the transmutation hypothesis: its records, when
rightly-and faily read, will be found altogether opposed to that il-
lusive view.

We have-not yet reached the end .of Mr. Darwinls book : several
chaptersistilt remain undiscussed, but the grand argument vivtually
closes.here. The remaining portions of the work are occupied chiefly
by additional illustrations, and by a general recapitulatory statement of
the subjects brought.under review in the earlier chapters of the . olume.
. ‘These illustrations bear principally on the difficulties attached to the
«cozmmonly received belief, the special-creation theory as this has been,
termed ; and seek tomphold the development view, not by shewing
the real.strength of this, but by exposing the.assumed weakness of the.
opposing -system—in its impossibility, for example, .to explain- the
<cause .of various striking'phenomena connected with the geographical

Vor. V. 2»
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distribution of plants and animals, the embryological development of -
these, and so forth.

It this is scarcely a logical, certainly not a just method, of
meeting the question. The case stands thus.  Certain facts are given ¢
certain remarkable plienomena are witnessed everywhere aroun” us.
We are asked to explain them. We are forced to confess they trans-
cend our explanation. We are asked how the world comes to be
peopled by so very many different plants and animals, 'We reply, by
the act of the Crraror : these plants and animals being the essen-
tially-unchanged descendants of species separately created at the com-
wmencement of the existing state of things. But, say our guestioners, if
this be the case, if these type-forms were all separately created, isit not
most strange that certain points of resemblance should pervade the
whole? Even proud Man in his physical organization is but the end-
link of the series, differing only in special points of structure from the
beast that perisheth. Is it nqt most remarkable that many forms
should have been createa with ru(hmcntary organs (as the mammee of
male mammals, the soldered and abortive wings of certain insects, &c.)
useless, normally, to themselves, though useful, under an enlarged de-
velopment, to other forms? Is it not most startling that the fectal
forms of various animals should pass through certain stages of develop-
ment, representing in part the organization of other types? Ave not
these and other facts that might be adduced, really without obvious
explanation on the view that each species has been separately created,
and kept distinct ?

To these questionings, we have, of course,but one reply: These:
strange phenomens, we make answer, are regarded by us, as parts
of a great plan, conceived and carried out by the Axaicmry in
his wisdom, for some purpose unfathomable to us at present, and
perhaps ever to remain unfathomed by our restrieted powers of'
inquiry. Beyond this, they are as inexplicable to us, as the object
of our presence here is inexplicable. They belong to those mys-
teries of Gop which are kept ““on the outside of man’s dream.”
Many have attempted their interpretation, but sll, as yet, have failed.
Not so, say the supporters of the transmutation theory—these diffi-
culties are met and answered by the principle of ¢ descent with modi-
fication” of species from one another. Let us do this theory no
injustice. It certeinly does afford a rational explanation of the remark-
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able facts detailed above; but when tested by other facts, it fuils
entirely. It is comparatively easy to invent a theory in explanation
of a particular series of phenomena, provided we be allowed to exclude
all collateral facts from consideration. If we look back into the history
of any science, how many futile, though at one time universally-ac-
cepted theories of this kind, do we not encounter. Many of these,
however, though cventually discarded, have helped by their clabora-
tion, to enrich our knowledge; and the wide discussion to which the
present work has led, will undoubtedly yield the same good fruits.

In concluding our confessedly-imperfect analysis of this noted Essay,
we may perhaps be allowed to state, apologetically, that having been
disappointed of a review on the subject, by another pen, we have been
forced, at the eleventh hour, to throw thusﬂhastily into form, the-
thoughts suggested to us by an impartial study of the work when
first obtamcd If we bave been compelled to record our protest
against the reception of what we believe to be an unfounded theory,
no ong, we may safely atfirm on the other hand, can lay down Mr.
Darwin’s book, so remarkable in many points of view, without feeling
that a large accession of new thought has been added by it to our
-common store. E.J.C.

SCIENTIFIC AND LITERARY NOTES

—

LIST OF BIRDS OBSERVED IN THE VICINITY OF HAMILTON, C. W.
ARRANGED AFTER TEE SYSTEM OF AUDUBON
~ BY THOMAS MCILWRAITH, ESQ.

The objest of the writer in preparing the following list, has been to afford such:
information as may be of use, should inquiry at any future period he made ve-
garding the birds frequenting this part of the country. In its present state, the
list bas been drawn up from observations made during oceasional excursions
within 2 period of four years. Those who are acquuinted with the subject will
see that it is necessarily incomplete; but it will be easy to add the names of
such species as may yet be found. In order that the list may be strietly local, no
species has been mentioned which has not been found within six miles of the
eity limits,

Genus Buteo.—Buzzanp.

1. B. horealis—Red-tailed Hawk. Seen in spring and fall, Not very common.

2. B. lineatus—Rew thouldered Hawk. More plentiful than the precediog,.
which it resembles in appearance aud habits.
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3. B. lagopus—Rough-ligged Buzzard. Frequents the marshy -chores. of -the -
Bay; feeding m mice and wounded birds.

4. B. Pennsylvavicus—Broad-winged Buzzard. Abundant during spring. Fre-
quents the meadows near the Luke,

Genus Halisetus.—~Sea Eagrre.

1. H.leucocephalus—Bald Fagle. A few pairs winter round {be Bay Shore,
feeding on musk-rats, gulls, &e.  The young birds are of a uniform browsn eolour;
being more plentiful, and more easily approached than the adalt.

Genus Pandion.—Csrrey—TFisn- Haws,

1. P. Hulicelag—Fish-Hewk. Seen fishing in the Bay in spring-and foll. Not
known to breed here.

Genus Faleo.—~FaLcox,

1. T. peregrinus—Peregrine Falcon, Accidental. Has been observed striking
down ducks near Burlington Beach.

2. F. patumbarivs—Pigeon Hawk. Common in autump, when it attends the
flocks of blackbirds which voost in the marsh.

8. F. sparverius—Sparrow Hawk. More common than either of the preceding.

Breeds near the city, ]
Genus Astor.—Hawk.

1. A. Cooperi—Cooper's Hawk. Seen in spring and fall.  Not common.
2. A. fuscus—Sharp-shinned Hawk. Seen in spring and fall. Nof commoun.

Genus Circus,.—Harnier.

1. C. evaneus—Common Hurrier, Often secn sailing over the-inarshes;-parti-
cularly during the fall,

‘Genus Surnia—Dar Owr.

1. S. funerea—Hawk Owl. Occasionally met with during severe winters,

2. 8. nycten—>Snuouy Owl. Very plentiful during some winters, at the beach.
Petween November, 1858, and Maveh, 1859, seventeen specimens weve brought to
mesket by fishermen and others. Between November, 1859, and March, 1860,
Znly iwo individuals were killed.

- Genus Ulula—Niorr Owr.
1. U. Acndica—Sawwchet Qul. Freguently eaught during the day, in empty
houses, throughout the country. Not scen in winter.
Genus Syrnium.—Hooring Owr.
1. 8. nebulosum—DBarred Owl. The most common species of this family.
Soen in.spring and fall: not observed in summer.
Genus Otus.—Earep Owi.
1. O. vulgaris—Long-Eared Owl. Ratherrare. Observed only in the fall.
2. 0. brachyotus—Skort- Eared Owl. More frequently seen than the preceding.
+Observed to huot during the day, in cloudy weather.

Genus Bubo.—Hoaxep Ows.
1. B. Virginianus— Virginian Horned Owl. Not very rare. No particular

“havot. .
2, B. Asio—2Metlled Horned Ouwl. One shot ou the top of n store-house ab

Cook’s Wharf, November, 1859,
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Genug Giprimulgus.—Goar SuckER,
1. C. vociferus— Whip-poor- Will.  Generally distributed. Common.
Genus Chordeiles —Nigur Hawr,
1. C. Virginianus—Night Hawk. Abundunt. Breeds in the woods near the Bay,
Genus Chaetura.—SwisT.
1. C. pelasgia—Chimney Swallow. Abundant everywhere.
Genus Hirando.—Swarrow,

1. H. purpurea--Purple Martin, Quite common in the eity.

2. L bicolor— Wihite-bellied Swallow. Abundant. Generally disteibuted.

8. H. fulva—Cliff Swallow. Luss commuen than the precediug.  Builds in
colonies au the outside of barns, &c.

4. H. rustica—Barn Swallow. (fuite common. Builds inside of bLamns, &e.

8. H ripavin—2DBank Scallow. Abundant. Nests in sand-banks round the
Bay Shore ang elsewheve,

Genus Musieapa.—Flycalcher.

1. M. tyrannus—Zyrant Flyentcher. Geuevally distributed. Not abupdant.

2. M. erenita—Gireat Crested Flycutcher. Qaite common in the woods.

8. M Cooperi—Cooper's Fiycatcher. One individual shot in n swamp uear the
Bay Shore,

4. M. Acadica—Small Green-crested Flycatcher. Abundant in the woods,

6. M. fusen—Pec-wee Flycatcher. Quite common. Builds in bridyges, sheds, &o,

6. M. virens— Wood Pecavce Fiycateher. Less common than the preceding.
Freguents dead trees.

7. ML ruticilla—Redstart. Common in the woeds, in summer.,

8. M. flaviventris— Yellvw-bellicd Flycatcher. Ouly one found. (Not mentioned
by Audubon.)

Genus Mylodoctes.—Frycarcuer Warpire.

1. M. mitratus—Hooded Warbler. Ouly one specimen found.

2. M. Croadensis—Canada Flycutcker. Quite common dwing spring and carly
summer.

8. M. Wi!‘soni-— Wilson’s Flycatcher. Ounly one specimen found.

Genus Sylvicola.—Woop WanrsLER.,

1. 8. coronata— Yellow-crawoned Wood Warbler. Abundant durivg spring and
fall,

2. 8. stviata—DBlack-poll Woeod Wurller. Rather rare, Aryives late and
leaves early.

8. 8. custanea—~DBay-breasted Wood Warbler. A regular visitor in spriog
Not pumerous,

4. 8. ieterocephala—Chestnut-sided Weod Wurbler. Rather common. Nesls
amoeng the briars.

6. 8. vinus— Vine-creeping Wood Warbler. Quite commen. Obe of tho first
to nrrive.

6. 8. Varus—Hemlock Warbler. OQhserved in September only.

7. 8. virens—Black-throated Greea Wood Warbler. Rather common in spring.

8, 8. matitima—Cape May Wood Warbler. Rure. Fwo specimens procured.
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9. S. corulea—Cerulean Wood Warbler. Abundant in some seasons: less so ~
in others. .

10. S. Blackburnie— Blackburnian Wood Warbler. A regular vigitor, in un-
certain numbers. -

11. S. wstiva—Yellow-poll Warbler. Abundant. Builds in shade trees in
the city.

12. S. Petechin— Yellow Red-poll Warbler. Commonin the fall ; vare in spring.

13 S. Americana—DBlue Yellow-back Wood Warbler. Not very plentiful,

14. S. Canadensis—DBlack-throated Blue Wood Warbler. Plentiful in spring.

15. S. maculosa—DBlack and Yellow Wood Warbler. An irregular spring
visitor.

Genus Trichas.—Grousp WARBLER,

1. T. Marilandica—Afaryland Yellow-throat. Not common near the city : more
80 in retired swamps.

2. T. Philadelphia. Rare. One found May 28th, 1860.

Genus Helinain.—Swanr WaRBLER.

1. H. celata—Orange crowned Swamp Warbler. Only one specimen found,

2. H. rubricapilla—Nashoille Swapp Warbler. Quite common. Breeds near
the city.

3. M. chrysoptera—Golden-winged Swamp Warbler. Only one specimen found.

Genus Minotilta—Cneerine WarnLkn.
1. M. vavia—DBlack and White Creeping Wurbler. Abuvndant in the woods.
Genus Certhia.~—CnrEeereR.
1. C. familiaris—Brown ZLree Creeper. Common. Resident.

Genus Troglodytes.— WREN.
1. T. aedon—House Wren. A few pairs spend the summer in the gardens of
the city.
2, . hymenalis— Winter Wren, Common in spring and fall.
3. T. palustris—Afarsh Wren. TFound in all the marshes round the Bay in

summer.
Genus Parus.—Ti1r.

1. P. atricapillus—Black-capped Tit. Abundant. Resident.
Genus Regulus.—XinGLer.
. R. satrapa—@old crestcd Wren. Plentiful in spring and fall.
. R calendula—Ruby-crowncd Wren. Plentiful in spring and fall.

[

Genus Sialia.—BLur Birp.

1. S. Wilsoni—Cozmon Blue Bird. Plentiful from early spring till late in the
fall.
Geous Orpheus.—MockiNG Birp.
1. O. Carolinensis—Cat Bird. Quite common. Frequents low thickets.

©

0. Rufus—DBrown Thrush. Less common than the preceding.
Genus Turdus.

. T. migratorius—Robin. Abundant; breeds in the city gardens.
2. T, must linus—Wood Thrush. Rather rave. Frequents solitary woods.
3. T. Wilsoni—Zawny Thrusk. Rather common.

—
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4. T. solitarius—Hermit Thrush. Rather common. Similar in maoner and
haunt to the preceding.
Gepus Sciurus.—Woon WacgraiLs, )
1. 8. nurocapillus— Golden-crowned Wood Wagtuil. Common in the woods in
summer.,
2. S. novaeboracensis—dquatic Wood Wugtail. Common; less so than the
preceding.
Geunus Anthus.—Preit.
1. A. Ludovicinnus—American Pipit. Stragzliog flocks seen inspring and fall.
Genus Alauda.—Larg.
1. A. alpestris—Shore Lark. Occasionally seen in company with plectrophanes
nivalis,
Genus Plectrophanes—Lark BusmiNG.
1. P. Lapponica—Lapland Lark Bunting. Occasionally found in company
with the suceeeding species.
2. P, nivalis—Snowfluke. Abundant while snow remaiuns on the ground.
Genus Emberiza—BuxtiNG.
1. E. graminea—Bay-winged Bunting. Found in any grass field in summer.
2. E. Savanna—Savannak Bunting. Rather rare. Similar in babits to the
preceding.
3. E. pusilla—Z%cld Sparrow. Not very numerous; breeds near the city.
4. E. socialis—Chipping Sparrow. Quite common. Builds in shade trees in
streets.
5. E. Canadensis—7ree Sparrow. Small flocks seen during winter.
6. E. passerina— Yellow winged Bunting. Rather rare,
Genus Nipheea -—Syow Bizp.
1. N. hyemalis— Common Srow Bird. Common. Resident.
Genus Spiza.—PaiNtep BuxTING.
1. S. cyanea—Indigo Bird. Common in the woods from May till September.
Genus Ammodramus.—SHoRrE Fixch.
. 1. A, palustris—Swamp Sparrow. Breeds in the reed beds of the Buy.
Genus Linaria,—LixNer.
1. L. minor—Zesser Ledpoll Linnet. A winter visitor. Plentiful in some
seasons ; less so in others.
2. L. pinus—Pine Linnel. Less numerous than the precediang.
Genus Carduelis.—GorLp Frxca,
1. O. tristis— Qold Finch. Abundant. A few remain during winter.
Genus Fringilla.—Fixca.
1. F. Niaca—TFoz-coloured Sparrow. Accidental in the fall.
2. T. melodia—Song Sparrow. Abundant from March till November.
3. F. Peunsylvanica— White Throated Sparrow. Common in spring and fall-
4. T leucophrys— IWhite-crowned Sparrow. Ratherrare. Ounly seen in spring.

Geuus Pipilo.—~GRrouxdp Fixcu.
1. P. erythropthalmus—Z'owke Bunting. Not very numerous.
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Genus Erythrospiza,—PurrLe Finci.
1. E. purpurea—Purple Finch. Occasional in the woods in winter.

Genus Corythus.—Pivg Fixcm.

1. C. enucleator—Pine Grasbeak, A winter visitor, appearing in considerable
pumbers in some seusons, and not at all in others. Common during the winter
of 1859-60.

Geuus Loxin.—Crosssir.
1. L. Curvirostra—Crossbill. An irregular winter visitor.

Genus Coccoborus,—SoNG GROSBEAR.
1. C. Ludovicinnus—Rose-breasted Grosbeak. Not very numerous. Frequents
secluded groves.
Genus Pyranga.—Rep Birp.
1. P.rubra—Scarlet Tenager. Common in the woods in sunmer.
Genus Dolichonyx.—Rice Birp.
1. D. oryzivora—DBob-o-link. Common. Frequents grass fields.
Genus Molothrus.—Cow Birbp,
1. M. pecoris—Common Cow Bird. Abundant all over the country.
Genus Agelaiuts.—-MAnsu Bracksiro.
1. A. phoeniceus—Red-winged Starling. Abundant in ull the marshes.
Genus Ieterus.—HaNGNEST.
1. I Baliimore—Ballimore Oriole. Common in the woods and orchards.
Genus Quisealus—Crow BLacksinp,
1. Q. versicolor—Crow Blackbird. Seen iu spring and fall. Not ébserved to
breed near the eity.
2. Q. ferrugineus—Rusly Grackle. Abundant in the fall, when they spend
the day in the ploughed fields, and ront in the reeds of the marsh at night.
Genus Sturnella. —MEeanow Srarrive.
8. Ludoviciana—2Meadvaw Lark. Common from early spring till late in ihe fall.
Genus Corvus.~Crow.
1. C. Americanus— Common Crow. The main body migratory; a fewresident,
Genus Garrulug —Jav.
1. G. cristatus—DBlue Juy. Common. A few resident,
Genus Lanius.—3urIKE.
1. L. borealis—.dmerican Shrike. A few individuals seen every winter.
2. L. Ludovicianus— Loggerheal Shrike.* Two iudividuals shot in April, 1860.
Not observed prior to that date.
Genus Vireo.
1. V. flavifrons— Yellow-throated Virco. Not very numerous.

*It is possible thxt this may prove.to be the Collyrio excur ditoroides of Baird, as accord-
ing to that author, L. Ludovicianusis found only in the South Atlantic and Guif States;
while C. ercurbiloroides has been gradually advancing from the west, and might be expected
to occur here about this time. Without comparing specimens, it is difiicult to distinguish
between the tw.
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2. V. gilvus—Warbling Greenlet. Rather common, Visits the shade trees
in the city.
8. V. olivacous—Red-cyed Greenlet. Common in the woods in summer.

Genus Bombycilla.—Waxwixe,

1. B. garrula—DBolemian Chatlerer. An irregular wister vistor. Usnally seen
in company with the pine gro<beak.
2. B. Carolinensis—Cedar Bird.  Quite common during summer, frequently
staying late in the fall,
Genus Sitta.—Nrraten.
1. S. Carolinensis— Whitebellied Nuthatch. Common. Resident.
2. S. Caunadensis—Red bellied Nuthatch. Common. Not seen in snmmer.

Genus Trockilus.—Humwing Birp.
1. T. colubris—Ruby-throated Humming Bird. Cowmon. Seenwherever there
are flowers in summer.
Genus Alecedo.—KixNGFisTER.
. A. Aleyon—Belted Iingfisher. Common along the Bay shores.

Genus Picus.—\WooDPECKER.

. P. villosus—Hairy Woodpecker. Quite common, Resident.
P. pubescens—Douny Woodpecker. Quite common. Resident.

8. P. vavius— Yellow-bellied Woodpecker. Common during sumlm.r, breeds
near the city.

4. P. Arcticus—Aretic Three-tocd Woodpecker. Rave. Two specimens proculed
in November, 1859.

6. P. Cavolinensis—Red hellied Wondpecker, Rather vare. Not seen in winter.

6. P. erythrocephalus—Red lLeaded Woodpecker. Common in the conutry ; less
50 near the city.
i 7. P, auratus—Gold-winged Woodpecker. Quitecommon. DBreedsnear the cxty

—

1D

Genus Coceyzus.—AueR1oaNy Cuckoo.
1. C. erythropthalmus— Black-billed Cuckoo. Not very rare.
Genus Ectopistes.—Loxg TaiLep Dove.
1. E. migratoria— Passenger Pigeon. A regular visitor, in uncertain numbers.
2. E. Carolinensis—Caroling Dove. Accidettal, in the fall,

Genuz Ortyx,—AMERICAN PARTRIDGE.
1. O. Virginiana—Partridge Quail. Common in full and winter.

Genus Tetrao.—Grouse.
1. T. umbellus—Rujfled Gror se. Common. Resident:

Genus Gallinult,.—GALLENULE.
1. G. chloropus—Common Gullenule. TFound in the marshes. Not very
oumerous.
Genus Fulica.—Coor.

1. F. Americana—Common Cvot. Fouud in the marshes. Not plestiful
Genus Ortygometra.—Croke GALLENGLE.

1. O. Cavolinus—=Sora Ruil. Extremely abundaut in all the marshes during
summer.
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Genus Rallus.—Rarr.
1. R. erepitans—Clapper Rail. Ocensional, in the marsh,
2. R. Virginianus— Virginian Rail. More plentiful than the preceding,
3. R. elegaus— GQreat Red-breasied Rail. Accidental. One specimen found.

Genus Charadrius.—ProvEr.
1. C. Ielveticus—Blaclc-bellied Plover. A regular visitor at the Beach in
spring and fall.
2. C. marmoratus— Golden Plover. More numerous than the preceding.
3. C. vociferus—Kildeer Plover. Oceasional. Never numerous.
4. C. seripalmatus—ZRing Plover. Numerous in spring and fall,

. Genus Strepsilas~—TurNsToXE.
1. 8. interpres—Turnslone. Oceasional at the beach.
Genus Tringa.—SaNpPIPER.
1. T\ pectoralis— Pectoral Sandpiper. Abundant in the fall.
2. T. alpina— Red-backed Sandpiper. Extremely abundant about the 25th of
May.
8. T. subarquata—Curlew Sandpiper. Occasional. Not numerous.
4. T. himantopus~—Long-legged Sandpiper. A few scen ab the beach every
season,
5. T. semipalmata—Semipalmated Sandpiper. Very abundant in spring and fall.
6. T. pusiila— Little Sandpiper. Not quite so numerous as the preceding, with
which it associates.
7. T. arenaria—Sanderling Sundpiper. Quite common at the beach.
8. T. islandica—Red-headed Sandpiper. Never very nuwerous.
Genus Lobipes.—Losgroor.
1. L. hyperboreus—Hyperbor.an Lobefoot. Occasionally seen in small ponds

near the bay.
Genus Totanus.—TarLER.

1. T. »oacularius—Spotted Tatler. Breeds near all the muddy erecks round the
Bay.

2. T. flavipes— Yellow-shanks Tatler. Rather common during spring and fall,

8. T. vociferus—Zell-tale Tatler. TLess numerous than the preceding.

Genus Limosa.—Gopwir,
1. L. feedoa— Great Marbled Godwit. Oceasional. Not numerous.
2. L. Hudsonica—Hudsonian Godwit. Rather rare.
‘ Geunus Scolopax.—Sxire.
1. S. Wilsoni— Wilson's Snipe. Abundant. Migratory.
Genus Numenius.—CuRLEW.
1. N. longirostris—Long-billed Curlew. Accidental on the Lake Shore.
2. N. Hudsonicus—Hudsonian Curlew. Less frequent than the preceding.
Genus Avdea.—Heroy,
1. A, nycticorax—Black-crowoned Night Heron. Accidental. Migratory.
2. A.lentiginosa—American Bittern. Abundantin all the marshes,
3. A. exilis—Least Bictern. Less numerous than the preceding.
4. A. Herodias—Great Blue Heron. Rather common,
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Genus Anser.—GoosE,
1. A. Canadensis—Canada Goose. A few vest on the Bay in their migratory
course. :
2. A. hyperboreus—Snow Goose. Accidental, in the Bay.
Genus Cygnus.—SwaN.
1. C. Americanus—dmerican Swan. Accidental, in the Bay.
Genus Anas.—Duok.
1. A. boschas—Afallard. Common. Migratory.
2. A. obseurn—Dusky Duck. Common. Migratory.
3. A, strepera—G@adwall. Rare. Only two individuals seen.
4. A. Americana— Widgeon, Numerous in spring and fall,
5. A.acuta—Pin-tail Duck. Occasional. Not numerous.
6. A.sponsn—Wood Duck. Quite common. A fey breed near the marsh.
7. A. Carolinensis— Green-winged Teal. Numerous in spring and fall.
8. A. discors—DBluc-winged Teal, Less numerous than the preceding.
9. A. clypeata—Shoveller. Rather rare,
Genus Fuligula.—Sra Duck.

1. F. valisneriana— Canvass-dack Duck. Accidental. Only two individuals
seen.

2. F. ferinn—Red-head Duck. Rather common.

8. F. marila—Scaup Duck. Abundant in spring and fall.

4. F. marila minovr—ZLesser Scaup Duck. Abundant. Not distinguished by
Audubon from the preceding.

8. F. rubida—Ruddy Duck.. Immense numbers taken with the gill-nets in
some seasons: not seen in others.

6. F. fusca— Velvet Duck. Occasional, in stormy weather.

7. F. clangula—Golden-Eye Duck. Not very numerous.

8. F. albeola—Dipper. Abundant in sprivg and fall.

9. F. glacialis—ZLong tailed Duck. Abundant. Winters in the Lake. Often
caught in the gill-nets along wit™ white-fish, twelve miles from shore, and at a
depth of 200fc. to 250ft.

Genus Mergus.—MERGANSER.

1. M. merganser—Goosander. Not very plentiful.
2. M. serrator—Red breasted Merganser. Not very plentiful.
8. M. cucullatus— Hooded Merganser, More numerous than cither of the
preceding.
Genus Steroa~TEernN.
1. S. hirundo—Common Tern. Visits the Bay about the end of May.
2. S. nigra—DBlack Tern. TUsually accompanies the preceding.
Genus Larus.—GuULL
1. L. Bonapartii—Bonaparte's Gull. Common during fall.
2. L. argentatus —Herritg Gull. Winters at the beach.
8. L. marinus—Great Black-backed Qull. Winters at the beach, Very diffi-
cult of approach.
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Qenus Urin—GuiLLevor,

L. T, 'gryllo—fs’lack‘Guillcmot. Accidental, after easterly storms.
2. U. Troile—Foolish Guillemot. Acerdental, nfuer stormy weather, .

Genus Colymbus —Diver.
1. C. glacinlis— Zaon.  Often seen in the Bay.
2. C. septentrionalis— Red throated Diver. lmmnature specimens frequent ; the
adult not vbserved.
Genus Podiceps -—~G@rEBR,
1. P.rubvicollis— Red necked Grebe. Rather rare. Seen only in spring.
2. P cornutus— Horned Grehe.  Common during sumer,
8. P. Carolinensis—7ied-4ill Dabehick. Not so numerous as the preceding.

METEOROLOGICAL OBSERVATIONS, 1859, ST. MARY'S, C. W.

t —

T'o the President of the Canadian Institule.

S —T have hevewith forwarded a continnation of the Meteorological Observas
tions tade by mein St. Mary’s, Canada West, which yon veceived last year, They
are in Redueed Tubular form for referen-e, nnd I hope may be useful as to
our clinate, in this the highest portion of the Province, which is about 1090 feet
above the level of the ocean, and in Latitude North 43° 177 57" and West
Longitude about 81° 13 20% as detailed in my last communieation. I have
prepared the paper ir tabular form. Each mmth exhibits barometrie fluctuations,
similar to thuse in the corvespondding months of 1838, indieating I presume some
general law, and the mean height of the whole year did not differ wore than 145
of aninch from thit of 1859. MMareh was again the lowest-Jast year, aud had also
the greatest number of rainy days.

The amaunt of rainfall was considerably greater tlns year, 1839, than in 1858,
being 4971 ins. instend of 3542 last year ; the increase mainly Il wing fallen in
the summer and antumnal months, .

The direetion of the air currents asin last year was mainly from the West, beieg
186 days in 1859, and 139 days in 1858, and the Easterly winds which invariably
bring rain or snow, in this part of the Province, prevailed 83 days in 1859, to 15
days in 1838 ; which may aceount fov the greater vainfall this year, especially as
the inereased rate is noticeable in the summer aud autumoal montbs in both eases.

The Lright, clear, sunshiny days were as before greatly in excess of the dull
cloudy anl raiuy day-  ing 217 in 1859, fiue &c., to 148 dull and rainy days.

In order to analyse the phenomena of the Lwa years observations 1858 and 1859
move easily, I have divided the tables into seasons, and placed the directions of air
currents, and the aumospheric appearance in the form of a percentage on the year
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for ensier eomparison, all of which can readily be seen in the accompanying Table
—Named Comparative Tuble of yenrs 1858 and 1859.

Io conclusion, I must apologise for their brevity, but can vouch for their
accuracy, aud thus sub.nit them respectfully to the Institution,

W, GRAEME TOMKINS, C.E, P.LS. &e.
St. Mary's, March 1, 1860,

P.S.—I have appended a Comparative Table of Seasonal Temperatures deduced
from my own and other authentic sources,

METEOROLOGICAL OBSERVATIONS, 1859, AT ST. MARY'S, C.W.
SEASONAL TABLE MADE FOR ST. MARY'S, A.D. 1850.

BY W. GREME TOMKINS, C.E, P.L8, ETC.

3 =
‘3 £ Dircction of Wind. \unounlu{lzc];\.ppronmn-
Q
Month. g £ T
;’% K Sow’d.| Bast, | West § Fine. Ch'ge. Dull. | Rain.
=
. | Decomber ...} 28.85! 31,450 2.8} ¢ 8 8 9 6 8 10 7
.8 | January ... -28.56] 26.77] #.00 5 | 17 51 10§ 10 6 | 10 5
:‘E" February ...} 28.77] 26.96] 1.3 8 4 8 8 8 5 10 b
B Mean ..everene {-28.83] 28.39|T7 27] 21.10. 25.6¢. | 23.4p.| sop. §26.71. | 21ap. 3341, 18.8p.
. 37451 4.00 5 7 91101 6 9 8
g‘ 41.40] 2.520 10 2 10 8 10 7 Y 4
E 59.48] 2.3 ¢ 7 14 6 15 8 5 3
w 46.11T8.94120.7p.| 17.4p.| 36.0p.] 26.0p §39.4p.| 22.9p.| 21.8p.| 16.0p.
o | June....e... | 28.83] 03.00] 5.2F 2 8 3 17 16 7 4 3
g July ..ol 28,891 71.13) 2.23 1ll 6 4 1 16 7 4 4
g Angugh ... 23.81] 66.93 7 8¢ 4 3 15 17 5 4 b
@ | Mean ..o 28.84/ 67.02 T15.3'f 22.7p.119 3p.1 11.0p.| 47p. §42.7p.] 22.9p.] 13.2p.| 13.2p.
& | Srptember...| 28.83] 56.03] 1. 77 11 3 n ki 7 7
g | October ., 2R.77) 39.84; 3.1} 10 2 1 9 9 ¢ ?
2 | November 28.70] 35.03} 5.27 [ 10 10 10 3 8 7
5 | — e e
< | Meant ... 28.78{ 43.63 TlO.l-lJ:!l.()p. 21.0p.{ 23p. | 33p. | 31p. | 23.0p.| 23p. | 23p.
Annual Mean ......| 28.80] 46.20{ 42.71) 21.5p.] 17,7p.| 28.8p.j 37.5p §37.8p. 22p. | 22.7p.| 17.5p.

Wind from Northward 78 days. 137 Pine days.
¢ Southward 76 * 80 Changeable.
“ ¢« Eastward 8 83 Duil.

“ Westward 136 ' 65 Rain or Snow.
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COMPARATIVE TABLE OF YEARS 1858 AND 1859, AT S7. MARY’S, C. W.

BY W. GREME TOMKINS, C.B., P.L.8

'
D '

Barometric Table.

Winter, Spring. Summer. | Autumn. | Annual.
1858 ciieecienrecsresnicesessanenni] 28.83 28.75 28.92 28.87 28.84
1859 cercnrerrnntiinnnininennienieens 28.83 .+ 23.78 28.84 28.78 28.80
Difference—1859 ....ecvnr ~—.02 ~.08 —.09 -0«
Thermometric,
27.60 42.42 73.69 49.33 43.28
28.39 40.11 67.02 43.63 46.29
Difference—1859 .....] +0.73 || +2.80 | —6.67 | ~5.70 | —1.94
Rain or Snow in inches.
1858 sevsurecrsanne 7.63 10.73 10.99 5.87 385.42
1859 ... 7.27 8.94 15.86 10.14 42.71
Difference~—1859 ...ueeee| —.36 —1.79 +4.87 +4.27 +7.20
Wind Direction, per centum.
Dircction. | 1858. | 1859, | 1858 | 1850, | 1858. | 1859. | 1858. |1859.
21.1 10.0 20.7 33 23.7 37.0 21 [+10 in’58
25.6 | 18.5 | 17.4 10 19.3 | 18.5 | 21 [+ 9in’59
23.4 31.5 36.0 11 11.0 15.2 23 |+10 in’69
30.0 40.0 28.0 | 46 47.0 20.3 35 [+ 8 in’s8
Atmospheric Appearance, per centum,
30.0 | 26.7 | 39.0 { 3%.4 | 62.0 | 42.7 | 41.5 } 31 |4+21in’58
32.2 | 211 | 28.4 | 229 | 7.5 | 22.9 | 17.5 | 23 [+ 7in’58
21.0 | 83.4 | 15.2 | 21.8 | 10.6 | 13.2 | 240 | 23 |+18in"50
16.8 18.8 17.4 16.0 100 13.2 17.0 23 |+10 in’59
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OANADIAN INSTITUTE.
SessioN—1859-00.

TWELFTI ORDINARY MEETING—10th March, 1860.
Professor Wirsox, LL.D., President, in the Chair,

L. T%e following Donation for the Library was announced, and the thanks of the
Institute voted to the donor :

From Hon, J. M. Brodhead, Washington.
Explorations for a Railroad route from the Mississippi to the Pacific Ocean.
Vol. X.
IL The following Papers were vedd :

1. By the Rev. Prof, Hincks, F.L.S.:

“ On the true aims, foundations, and elaims to attention of I.litical Economy.”
2. By W. Martin, LL.D.:

“On some geometric problems relating to curves having double contaet.”
3. By J. H.Dumble, Esq. CE.:

“ On the Expansion and Contraction of Ice.”

THIRTEENTH ORDINARY MEETING—17¢h DMarch, 1860. b
Prof. Davigr Witson, LL.D. President, in the Chair.

L The following Donation for the Library was announced, and the thanks of the
Institute voted to the donor:
From Major R. Lachlan, Cincinnatti.

Meteorlogische Waamamingan in Nederland en Zyne Bezittingan, su afeoykin-
gen van Temperateuer en Barometerstand op vele Plaasten en Europa. Uitgeven
door het Koninklyk nederlandich Meteorologisch {nstiteut, 1856 and 1857. Quarto.
Two Vols, . -

TFourth Meteorological Report of Professor James P. Espy, to the United States
‘Government, 27th July, 1854. Quarto. Two Vols,

I1. The following Papers were read :
1. By Professor Chapman :

“On the Geological structure of the ¢ Blue Mountains’ near Collingwood.” (2)
““On some simple rules for calculating the thickness of Inclined Strata.” And (3.)
*On a new species of Agelacrinites from Peterbore’, C. W, "

2. By the Rev. Professor G. P. Young, M.A.:

“ Proof of the impossibility of representing the common transcendental functions

of a variable, as finite algebraical functions.”
3. By Professor Wilson, LL.D,
“On the origin of Alphabets, in reference to he question of the age of Man.?
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FOURTEENTH-ORDINARY MEETING—24¢h Murch, 1860,
Professor Daxtes Wieson, LL.D., President, in the Chair.
L The following ‘Gentlemen.were elected Members :

U. Oanex, Bsq, M.D., Toronto.
Ropzur Cakcxrey, Esq,M.D., Whitby.

II. The following Donations for the Libra.y were announced, and the thanks of
the Institule voted to the.dunors :

From J. I James, Esq., per Dr. Philnick.
“Principles of Political Economy.”” 8rd Edition: by J. S, Mill. Two.Vols.
From the Historicil Suciety of Peunsylvania,

“The Record of the Court at Upland Pennsylvania, 1676 to 1631, and Military
Jourpal kept by Major E. Druny, 1981 to 1723. One Vol,

1. Tke following Papers were read :
1. By Professor J. B. Chierriman, M.A.:
“ Rennwks on Newton's investigation of the Velocity of :Sound.”

2. By Professor Croft, D C.L.:
‘* On a reputed Blue Sand from India.”

TIFTRENTH ORDINARY MERTING—31st Afarch, 1860,
Professor Wirsox, LL.D., President, in the Chair.
1. The follon 9 Geutleman was elecied ¢ Member :

Joax Ne Cew, Provincial Land Surveyor, Cayega.

IE Tlre President announcad that this was the last regular Meeting of the Session,
but in consequence of there being several papers yet to read, it was proposad to
sdjourn to Sasurday the 14th April.

Messrs. Spreull and Harman were appointed Audxtors of the Treasurer's
Accounts {or the present year.

L. The following Papcrs were read :

1. By G. R. R Cuckbura, Esg, M.A. 3
“On Rent.”
2. By Professor J. B. Cherriman, M.A.:
“Qn a Problem in Substitations.”
3. By S. Fleming, lsq, C.E.:
*Qn the devdopnu.ut of lines of Interuat Comm\inlcatxon with a view to ths
futwre progress of Canada.”
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SIXTEENTR ORDINARY MEETING—1dth April, 1860,
Profestor H. Cgorr, D.0.L., Vice-FPresident, in the Chair.

1. The following @entleman was a elected Iember :
Doctor R. W. Hitcary, Whitchureh, C, W.

IT. 7%he following Donations for the Library and Ilusewmn were announced, and the
thanks of the Institute voted to the donors.
For the Library.~From the Royal University of Christiasa, Norway.
Forhadlinger ved de Skaudenaviske Natuaporskaras Syvende Mode—1-— Chuis-
tiania Don. 12-18, Julie 1356. One Vol.
Generalberating fra Gausted Sindssygeasyl for aeret 1835. One Vol.
Tale Cautate bid del &e. for Kong Or *x. One Vol.

Uber die Geometrische Reprasentation &e.  Von C. A. Bjerknes and Dr. Q. J.
Broch Professor. One Vol.

EKarlamagnus Sags ok Kappa Houst. One Vol.

Al-Mutussal Bdidet. J. P. Broch. One Vol.

Det Kongelige Noaske Fredericks Unversitets Aarsbereting for oaset 1856-
1858. One Vol.

Traces de Buddhisme en Norvdge avavut I introduction du Christinnisme, var
M. E. A, Holmboe, One Vol.

Beretning om en Zoologiske Reise fovetagen i sommeren 1857, vad D. C.
Dapielssan.  One Vol.

Fortegnelfe over Modeller of Landhusholdmugs-Redskaber, &e- One Vol

Personalies oplacste ved Eaus Magestaet Kong Oscar den Is.  One Vol

Beretoing om Gedsfaengslets Verksomhed i aare* 1858, Gne Vol

Unbound or in Pamphles form,—Total 12.
For the Museump.~—From John Fleming, Esq.

A collection of Trilobites and other Geological Speeimens fromy Collingwood,
Canada West,

IIL. The following Papers were read

1. By Professor Hind, M.A..:

«On the occurrence of Grasshoppers, (so called) in the North West.”

2, By the Rev. Professor Hatch, B.A.:
“On Moral Relations of the Greek Oracles.”

2]

Yor. V. 2
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RUMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR APRIL, 1860.

i
N owest, the 3 -
BAYOMELET wvv0tt ) JTONEHLY MORL vuvvmsmsmressmmmsmmessssmssmossmssssssnsssossssssrsssssresresssersereere 29.669
Monthly Range 1.154
i
. | 0Wes € 2 UAY veevverreerueraresrisessreessosonssronnss sssssesnssssssssssaons
Thermometer...§ atonthly Mean 40029
Monthly Range 66°7
Greatest Intensity of the Sun’s Rays. 90°9
Lowest point of Terrestrial Radiation ...... 7°6
Mean of Humidity 153

Rain fell on 5 days, amounting to 1.733 inches, it was raining 26 hours and 10 minutes, and
was accompanied with thunder on one day.

Suow fell on 4 days, amounting to 215 inches, it was snowing 14 hours and 20 minutes.

Most prevalent wind, the W, N. W.

Least prevalent wind, the E.

Most windy day, the 15th day; mean miles per hour, 17.64.

Least windy day, the 7th day; mean miles per hour, 0.20.

Aurora Borealis isible on 4 nights.

Lunar Halo visible on 1 night.

Parhelia visible on 1 day.

Swallows (Hirundo bicolor) first seen on 24th day,

Frogs (Rana pipiens) first heard on 20th day.

The electrical state of the atmosphere has indicated high and constant tension of a negative
character.

REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
TOR DAY, 1860.

TomeceihaToth day 5018
owest, the y e 20,
Barometer g Monthly Meax 20.86%

Monthly Range. 0.952

g(ighcit’t %;he)lli’.th dgay %o"g

N west, the 21v. day p

Thermometer... {Monthly Mean 59985

Monthly Rango 61°0
Greatest intensity of the Sun’s rays 9992
Low~", noint of Terrestricl Radiation...cceeceesiveeriann 15°1
Mean of Humidity .693

Amount of Evaporation 2°89

Rain %ll on 7 days, amounting to 4310 inches; it was raining 28 hours $2 minutes, and was
accompanied by thunder on two days.

Snow fell on 1 day, amounting to 0.07 inches; it was snowing 1 hour 15 minutes.

Most prevalent wind, the S. S. E.

Least prevalent vind, the E.

Most windy day, che 14th day; mean miles per hour, 12.09.

Leust windy &ny, the 5th day ; mean miles per hour inappreciable.

Aurora Borealis visible on 1 night.

Slight frost on the mornings of the 17th, 21st and 23rd days,

Parhelia visible 1 day.




