Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be hibliographically ur ique, 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.c. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planchas et/ou illustrations en couleur

Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/

L3 reliure serrée peut causer de 'embre cu de fa
distorsion le long de la marge intérisure

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, lorsque cela était possible, ces pages n"ont
pas été filmées.

Additional comments:/
Commentaires supplémentaires:

14X 18X

L‘Institut a microfilmé le meilleur exemplaire qu'il

été possible de se procurer. Les détails de cet

exemplaire qui sont peut-8tre 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 inditiués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/

Pages restaurées et/ou pelliculées

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

Pages detached/
Pages Jdétachées

Showthrough/
Transparance

AN

Quality of print varies/
Qualité inégale de I'impression

S

Continuous pagination/
Pagination continue

Includes index{es)/

Comprend un {des) index

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

Title page of issue/
Page de titre d= la livraison

Caption of issue/

Titre de départ de fa livraison

Masthead/

Générique (périodigues) de la livraison

2X

26X 30X

12X 16X

20X

28X 28X 32X




THE

CANADIAN
Aatwralst & Geologust,

AND PROCELDINGS OF THE

NATURAL HISTORY SOCIETY
OF MONTREAL.

CONDUCTED BY A COMMITTEE OF THE NATURAL HISTORY SOCIETY.
L]

Vor. VIL ' JUXNE, 1862. No. 3.

( Published July 17, 1862.)

] fHlontreal :
B. DAWSON & SOYN, No. 23, GREAT ST. JAMES STREET;
BAILLIERE BROS., LONDON, PARIS AND NEW YORK.

PRINTED BY JOUN LOVELL, MONTREAL.

Al’_r_{ceﬁTh;ce Dollars per AAnnum, in Advance.




THE

CANADIAN

NATURALIST AND GEOLOGIST.

Vor. VIL JUNE, 1862, Ne. 8.

ARTICLE XVI.—On the Primitive Formations in Norway and
in Canada, and their Mineral Wealth., By TroMas
MACFARLANE,

(Continued from page 127.—~ Conclusion.)
TI. Tue Privimive State Formation.
B: The Schistose Group.

The second or schistose division of the Primitive Slate Forma-
tion in Norway, may be said to exist, with certainty, in two dis-
tinct areas, the one tothe northeast and southeast of Vestfjord, in
the Nordlands, and the other to the northeast, west, southeast, and
south of Trondhjem, Kcilhau describes the former of these re-
gions as ¢ The Mica Schist districts of Tromsen and Senjen.” The
latter region he includes in what he entitles “ The Norwegian
portion of the central transition ter-itory of the Scandinavian
Peninsula,” because it appears, through trausitions, to stand in
intimate connection with the fossiliferous Silurian strata, which
are developed around the northern end of Mjosen Lake. Be-
lieving however, with Naumann, that although the division line
between the two formations, may sometimes become very indis-
tinet, nevertheless, “ on careful examination its existence will be
found in most cases, capable of demonstration,” Ihave assumed,
with bim, that the strata of the last mentioned region belongs
to the Schistose Group of the Primitive Slate Formation.

The rocks of which they are composed are given in the fol-
lowing list, in the order of the frequency of their occurrence.

Can. Nar. 1 Vou. YII
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1. Mica schist, “a slaty crystalline mixture of mica and
quartz,* oceurring most frequently and characteristic in the dis-
tricts of Tromsen and Senjen. It is, however, often found of a
more equivocal character, and is then called micaceous schist. It
presents numerous transitions intq the other schistose rocks of the
group, Thus, gradually becoming fine-grained, it passes into clay
slate, micaceous clay slate, or argillaceous mica schist,and by the
disappearance of the mica, through quartzose mica schist, into
quartz slate. Similarly, when chlorite and'tale:ocour in it, it often
becomes-a chloritic or talcose mica schist; the former of these being
the most frequent.

2. Clay slate, * an impalpable (indistinctly mixed,) distinctly fo-
liated, soft rock; generally of a greyish, greenish, or Bluish col-
or,"t appears to be, next to mica schist, the most frequently oceur-
ring rock. It is however, more developed in the districts around
‘Trondbjem, and is of a mors variable character than even the
mica schist. Besides the many varieties that may be included
‘under the general term of argillacecgus slate, which is frequently
applied to these rocks, there occurs a clay slate, described as be-
ing both micaceous and chloritic, (Cliloritischer Thonglimmer-
schiefer) ; from which it appears-that, even mechanically, the same
substances are:distinguishable in some clay slates, which Sauvage
found by chemical analysis.to be present in the slates.of the Ar-
dennes ; viz., a.chloritic. mineral which was decomposed by hy-
drochloric acid, with a micaceous mineral decomposable by
sulphuris acid,.and. quarta.f

8. Chiorite schist, “ a.soft schistose, mostly greenish colored
tock, consisting principally of chlorite. Quartz:or feldspar, or
both together, are-however frequently mixed with the chlorite.”}}
It is often found in its characteristic form, but is .also frequently:
described merely as chloritic schist, and occurs principally in the
districts .around Trondhjem.

4, Limestore comes nextin frequency. It is developed especially,
in the districts.of Tromsen. and Senjen, where its texture varies
from granular to impalpable, and its colour from white to dark
grey. The limestone.of the districts around Trondhjem, is mostly.
yellowish-white,.and of an impalpable, sometimes slaty structure.

* Lehrbuch det ‘Geognosie II, 281,

§Ootta: Gesteinslehre, p..340. I Idem, p. 147,
¥ Ann : des Mines VII; 441,

I Cottn: Gestginlehre, p. 145,
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5. Quartz slate and Quartzite, appear as-transitions from riica
-gohist, in the manner above referred to.

8. Glneiss, more or less characteristic, occurs in the group, es-
pecially towards the junction with the Primitive Gneiss Forma-
tion.

7. Hornblende schist, occurs in the Trondhjem region, and
also-in-more:northdrn districts. In both, it is connected with, and
forms transitions into diorite.

8. Diorite and other Gireenstones. Diorite is “a ecrystalline;
gtanular mixtura of hornblende and albite; sometimes also slaty
or porphyritic™  Most of the greenstones in this group.
seeiz'to be diorites. They are, however, often of very variable
-charactéers, and by the substitution of diallage for hornblende,
graduate into a-species of diabase.

9: Granite and Syenite, are also eruptive rocks occurring in
the group, sometimes intimately associated with the diorites.
Hotnblendic granite, aconnecting link between granite and syen-
ite, and granulite are also mentioned.

10. Serpentine-sometimes occurs in considérable masses. It
is conficed to the schistose districts south of Trondhjem, and con-
sists-of the-common dark-coloured variety, differing altogether
frof thelight coloured serpentines of the Primitive Gueiss For-
‘matiod. Chromie iron-ore invariably accompanies it.

11. Bupk~tide; a rock-thusnamed s described by Keilhau,
as contdining large grained Jiallagé -or hypersthene. This is
however a feldspathic rock, and by referénce: ina note.in-a - for-
mér-portion of 'this paper, p. 1%, it will be seen that it is'to be
régdrded as-a kind of diabase, and-distinot from- the trne.eupho-
tides-of the: Alps.

12. Talc schist. :

18. Steatiteror Soapstone. This; together with the. roeks yet
o be'enumerated, is-of comparatively rare-occurrence::

14, Dolontiite.

15, Conglowerates and brecéias, someéwhat resénibling in char-
acter those already described in the- quaritese” dividiod of the
schistosé formation. )

The rocks above enumeratéd form, as already mentioned, two
distinct geographical regions, which differ-also in petrographical
characters. The first is the one slréady mentioned, of Tromsen

* Cotta : Gesteinlehre, p. 57,
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and Senjen, where the preponderating rock is mica schist j with
which limestone, more or less granular, is very generally inter-
stratified. Besides these, more or less characteristic gneiss, horn-
blende, chlorite, and tale schist occur as subordinate constituents.
‘Well-defined clay slate is of comparatively rare oceurrence, al-
though the mica schist often assumes an argillaceous character.

The second region is that spread out to a considerable distance,
in the directions before mentioned, around Trondhjem. In this also
the mica schist may be termed the preponderating rock, but the
interstratified limestone is lessfrequent. Moreover clay slate and
chloritic schist are of far greater frequency than in the fivst named
district, as is also serpentine ; which latter rock may be said to be
characteristic of the second district, especially of that part of it
which constitutes the Dovrefjeld Mountains, The serpentine
masses seem to be irregularly interstratified with the slates, and
sometimes to graduate into them. The greenstones and granites,
besides occurring in distinet beds, often form irregular masses and
regular veins, intersecting the séhistose members of the group.
Here,.as in the two groups of rocks already described in this
paper, these crystalline rocks, as they approach their limits, gra-
dually assume a schistose structure. Not only does the green-
stone, in this way, change into hornblende slate or greenstone
slate, and the granite become gneissoid, but the greenstone is’
found even to graduate into mica schist and clay slate. The more
purely granular the greenstones are, the more does the form of
the deposit deviate from that of a layer or bed.

Various subdivisions or zones have been distinguished in this
group, which greatly differ in their general strike. The principal
zone of the Dovrefjeld Mountains, seems to run EN.E, which is
also about the direction of the Dovrefjeld range. The dip
varies much, but seems to be, on an average, about 45, To judge
from the direction of the dips given on the geological map, vari-
ous {olds occur in the sirata, from their junction with the primi-
tive gneiss, to where they graduate into fossiliferous beds.

In the country south of Trondhjem, the mountain masses of
Dovrefjeld and Fillefjeld, consist principally of the micaceous, ar-
gillaceous, and chlouhc schists, already referred to. They con-
stitute as it were, the pedestal for the higher peaks of these
ranges, such as the Jotunfjeld. These peaks are generally of |
igneous rocks. The Faastenen are, however, composed of serpen-
tine, and Snehswtien, of a peculiar sort of gneiss.
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“The most important mines of the district south of Trondhjem,
-aro the copper mines of Rijraas and its neighborhood, the chrome
mines on the Dovrefjeld, and the nickel mines of Espedal.

The rocks around Réraas consist of micaceous slates, partly
chloritic, and partly argillaceous. They graduate into glossy clay
slates, and are sqmetimes desciibed simply as green slates. These
frequently assume the character of fahlbands, being impregnated
with pyritous minerals, and weathering red. The deposits of
Roraas, which have been worked since 1744, seem to partake of
this nature. They form layers in the slates, varying from one to
fourteen feet in thickness; the whole of which, however, by no
means consists of cupreous minerals, but usually of many small
pyritous beds, lying side by side; these being again divided into
-smaller ones, separated from each other by scales of chlorite
schist. The preponderating ores are copper pyrites, and iron
pyrites, which are sometimes mixed with magnetic pyrites and
zinc blende ; while chlorite, brown mica, quartz, garnet, actino-
lite, and asbestos, also accompany the metallic sulphurets. The
ores, as they are delivered to the smelting houses at Réraas and
Foldal, average ouly five per cent., and frequently are as low as
‘three per cent. They are roasted in heaps, and then smelted to reg-
qulus in shaft furnaces ; little or no flux being required. The result-
ing regulus is roasted repeatedly upon hearths, (stadeln) and again
smelted, when black copper is obtained, which is refined on the
small gahr hearth. The copper is principally sold for home con-
sumption, but part is also sent to the Hamburg market, where it
is known as “ Drontheimer” copper.

The chromic iron mines of Roraas in Sundal, and in Lesste,
‘have been, and still are wrought with very considerable success.
They all occur in serpentine, and in one year as many as 100 have
been worked. Some of these are large and regular deposits, and
others are of less extent. The most important of them are situ-
ated in the districts to the east of Roraas, Réhammerne, and Fer-
agsfjeldene, and are owned and worked by the proprietors of the
chromate of potash manufactory at Leren. Three different sorts
of ore’are produced at the mine, : No. 1, the best, which is
oxported to England, although its content in chromic oxide is
much beneath what is usually contained in the Baltimore ore;
No. 2, an inferior, sort, which is worked up into bichromate of
potash at Leren; No. 8 is a still poorer quality, which is stamped
and washed, the products being also used in the wanufacture of
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bichromate. At the manufactory, the.are in fine:powder.is gimply
ignited in a reverberatory furnace, with about 30 per cept. of ¢gl-
cined potash, and little or no saltpetre. The resulting mixture
yields, on lixiviation with water, a solution -of neutral chromate of
potash, which separates as a granular salt on evaporation. It.is
redissolved, and the solation is treated with a certsin guaniity
of sulphuric acid, when orystallized bichromate-of potash is qb-
tained. The sulphuric acid is manufactured in the same establish-
ment, One hundred parts of ore-yield about thirty-seven of hi-
chromate, so that the ore used must contain only about tavgniy
per cent. of chromic axide.

The.nickel mines of Espedal, which are now abandoned, fur-
nished an.ore much of the-same character as those of Ertelien in
Ringerike, described in the first part of ‘this paper. The mode of
treatment was also similar.

The rocks of the two areas just described, offer, as we bave
seen, very considerable lithological differences. Those of the:
northern region do mnot appear to present any striking resem-
blances with the'Oanadian rocks, but.the region about Trondhjem
strongly resembles that.of the Eastern Townships. of -Canads, and
garaes with it in tue very points in which it differs from the mica
sohist.region of Tromsen.and Senjen. Among-these are the pre-
dominance.of clay slates, the presence of serpentines, with-chro-
mic iron,-and the oceurrence of ores of copper disseminated in
the schists. These rocks of Eastern Canada have been traced
from the line.of the state of Viermont, for 140 miles north.past-
ward to the Chaudiére River, and thenge, at intervals, as far -as
Gaspé. As described in the Reports of the Geological Survey,
they consist in great part of mica schists, passing into a gneiss,
sometimes granitoid, on the one hand, and iato clay slates on-"he
other. Roofing slates are abundant in this series, and beds of
steatite and chlorite slate are not uncomamon. Quartzites, some-
times conglomerate, are met with, and limestones, which are very
-ofton magnesian, and weather of a reddish or brownish color
from the presence of iron.or manganese. They are:sometimes ve-
placed by carbonate of magnesia. Beds. of serpentine’ are an
important:feature in this series ; they are often mingled withdime-
stone, dolomite or magnesite, and always impregnated with
ohrome and nickel. These serpentines-are sometimes associated
with.diallage.and with feldspathic rocks, which constitute varieties
of diorite.and disbase. These same rocks .are traced southwards
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in the Green.Mountains, through a large part of the United States.
All of them find representatives in the Norwegian gronp. around
Prondhjem, and in the Dovrefjeld,

This resemblance is still further iraced in the wetalliferous:
deposits of the two regions. In the Eastern Townships of Can-
adsa, copper somatimes occurs in the native state, in clay slate, but
much more frequently in the farm of yellow and variegated sul-
phurets, or of copper glance, disseminated in-micaceous or chloritic
slates, or in limestone. These deposits are of the nature of fahl-
bands. Those of Sutton and Ascott, especially the latter, havea
.atrong resemblance to that of Roraas. The copper ores.of this re-
gion arg genorally subordinate to the stratification. The short
and irregular veios of quartz and bitter-spar, which traverse.these
-eopper-bearing strats, sometimes howeyer.carry rich ores of cop~
per; oceasionally with gold.

Iron schists, which congist of scaly peroxyd of iron, intermin-
gled with various proportions of quartz and chlorite, constitute
important beds of iron ore in some patts of this series,as in the
townships of Brome and Sutton, where they were formerly wrought
to-a small extent, These schists resemble the itabirite of Brazil,

Chromic iron accompanies the:serpentine in Canada, asin Nor-
way. The deposite of this ore occurring in the townships of
South Ham, Bolten, and Melbourne, greatly exceed thase of Nor-
way in vichness and extent. The deposit in the first named
township has been worked, producing an ore containing forty-
three per.cent of chromic oxide.

As far as regards the developement of the mineral resources of
the group, Norway is in advance of Canada. Not only has the
mining of copper and chrome ores been Jong established, bug the
manufacture of the valuable produects obtainable from these, has
bean long and profitably pursued. The mines of Roraas are be-
ginning to euffer from the scarcity of fuel atthe great height, (2080
feet above the sea,) and the chrome mining and manufacturing
has had to-conlend with expensive cartage, and often with high
prices for potash, which is-to a great extent imported from Russia,
In Cauada, around the mines.of the Eastern Townships, the seftler
destroys acres of timber, the softer sorts of which he might
burn to charcoal ; and manufactures tons of potash, which the
chrome miner might huy, and use to manufacture his ore into
chromate of potash, at a rate.alike profitable to producer and con-
sumer, 1 am not.aware of any district where greater advantages
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-exist. May they soon be appreciated, and taken advantage of,
-as they deserve.

These crystalline rocks in- the Eastern Townships are re-
garded y the Geological Survey of Canada, as a meta-
morphosed portion of the Quebec group, which belongs to the
inferior part of the Lower Silurian series. This view of their age
coincides somewhat with that of Keilbau, relative to the similar
formation around Trondhjem, which according to him * appears,
through transitions, to stand in intimate connection with the
fossiliferous Silurian strata.”

In the foregoing, I bave endeavoured to compare in their pe-
trographical and economic relations, the three groups,of rocks
mentioned at the commencement of this paper. It was not
originally my intention to pursue the subject farther than this;
but seeing that the comparison which T have endeavoured to in-
stitute would be incomplete without some reference to the mutual
geological relations of these groups in Norway, T offer the follow-
ing remarks before concluding.

The oldest of these groups is the Primitive Gneiss formation.
“This at least was the opinion of the older geologists, such as Nau-
mann, Keilhau and others, who specially studied the saviour
‘Scandinavian formations, but Kjerulf and Dahll, lo whose re-
searches I have yet to refer, have lately declared themselves op-
posed to this view. According to Keilhau, the gneiss formation,
of Kongsberg and of Flesberg, is, to the east of these districts, con-
formably overlaid by the Tellemarken quartzose group, into the
rocks of which the gneiss forms a gradual transition. The same
Telations are described by Keilhau, as occurring at other points
of junction, and he concludes that the Tellemarken quartzose
group is to be regarded as filling up a very broad depres-
sion in the underlying gneiss formation. The quartzose group
is not found in contact with any of the schistose series described,
but the analogous quartzose group of Alten and Quzenanger is
overlaid conformably by the mica schist rocks of Tromsen and
Senjen. The relations of the latter to the Dovrefjeld slates are
unknown, for wherever the last mentioned come in contacl with
strata belonging to the primitive gneiss formation, both the
quartzose and mica schist groups are absent, and the slates
of Dovrejeld rest conformably on the gneissoid strata, On
the other hand, these Dovrefjeld slates form a continuous transi-
tion, through less and less crystalline slates, greywa cke slates, and
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sandstones, into the fossiliferous Silurian strata of the district north
of Mjosen Lake. It seems therefore that the succession of these
groups, in the order of their antiquity, is as follows :—

1. Primitive Gaeiss formation.

2. Quartzose group. } Primitive Slate

8. Micaceous group.
formation,

4, Argillaceons and chloritic group.

5. Greywacke slates, sandstones, and limestones,

6. Fossiliferous Silurian strata. .

It is to be remarked, that besides these stratified groups, various
eruptive formations occur, whose age or place in the above list it
is difficult to determine. Among these, the gneiss-granite of Vest-
fjord, and the granite and gneiss-granite in the southern parts of
Bratsbergs Amt are the most important. The relations of the
latter to the Tellemarken quartzose group, have been minutely
investigated by Dahll, and described in his paper * Om Tellemark-
ens Geologie.” e there unequivocally cstablishes the following
succession, commencing with the more modern formations.

1. Syenite with associated granite, thomboidal porphyry and
augite porphyry.

2. The Devonian formation.

8. The Silurian formation.

4. Gneiss-granite and granite.

5. The slate formations of Tellemarken.

The relations of the latter formation to the primitive gneiss are
not touched upon in Dahll’s paper ; but in another * Om Kongs-
bergs Erts District,” by Kjerulf and Dahll, it is asserted that the
gueiss and mica schist of Kongsberg, or as they are called, the
Kongsberg slates, ¢ ave exactly the same as those which in a more
unchanged condition, are spread over large areas in Tellemarken,”
but separated from these by a band of eraptive gueiss-granite.
The primitive gneiss formation is declared to have no existence,
but to be resolvable into gneiss-gramte, which is eruptive, and into
slates, whose two principal types are quartz slate and hornblende
slate. It is even said that gneiss “as a petrographical term, in
its older and more extended meaning, is no longer advantageous
to science, but the opposite.” The order of succession in these
older groups, according to Kjerulf and Dabll, is as follows, com-
mencing with the oldest:

1. Tellemarken slates.

2. Granite and gneiss-granite. (Eruptive.)
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3, (Hsterdal slates (which.are:the same-as the Dovrefjeld slates.)

4. Silurian formation.

5. Devonian formation,

6. Younger granite, syenite, &ec. (Eruptive.)

That the extreme opinions entertained by Kjernlf and Dahll as
to the gneiss formation, are capable of being substantiated, is mnch
to be doubted. At least it seems to me that in their work above
cited, nothing very conclusive is brought forward in syppors of
their views, and moreover, no reference is made to the many well
substavtiated facts, upon which the older view, as to ‘the age of
the Tellemarken quartzose rocks,.is founded. This total oblitera-
tion of the gneiss formation, is perhaps the most extreme point
to which the supporters of ultra metamorphism have yet at-
tained,

The views of the Canadian geologists as to the Laurentian and
Huronian series are the same.as those of the older geologists of
Norway, where, as bas been showh, these rocks are represented
by the Primitive Gneiss, and by the quartzose.division of the Pri-
mitive. Slate formation. The Dovrefjeld slates, with their-serpen-
tines, are regarded as more recent, aud as closely related to-the
adjacent Silurian strata. This is precisely the view of -the
Canadian geologists, with regard to the Quebec group, exespt
that they include this, with its slates aud serpentines, in the Silu-
rian serics, regarding it as a peculiar development of the lower
part of this, and younger thau the Primordial Zone, According
to Sir W. E. Logan, thisQuebec group was connected with a deep
ses, and with movements of elevation and subsidence, theresult of
which is, that along the ontcrop, or the shore line of the original
basin, these peculiar strata are wanting. Mr. Sterry Hunt has
called attention in a recent paper in this Journal, to the fact.thata
similar .condition of things to that of Canada, seems {raceable
.across the ocean,into Seotland, and probably as far as Seandinayia.
In the Scottish Highlands, we find & schistose series, haviog the
lithological characters-of the Quebee group and the Dovrefjeld
glates. This series has been the subject of much controversy, As
in Norway, some-have maintained that these strata are older than
thelowestSilurianrocks, but Sir Roderick Murchison, with Ramsay
aud Harkness, seems to have shown ‘that thoy are really younger
thau the oldest fossiliferous rocks of Scotland, and that the condi~
tion of things described by the Canadian geologists in Eastern
Canada, extends across the Atlantic. Can. Nat, Vol VI, 98,
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Thusisit not only inCanada, that the position -of the rocks of
the schistose group.is equivocal. Different views prevail as to
their age in different.countrigs. InCornwall, they are considered
-Devonian, in Scotland, Lower Silurian, and in Bohemis, as in Nor-
way, Pre-Silurian. In Belgium, Rhenish Prussia, Westphalia and
Nassau, they ard by some geologists regarded as Devonian,.and
by others as belonging to an older formation. In East Russia,
on the western slope of the Ural Mountains, they are supposed
to represent metamorphic Lower Silurian strata. A dissimilarity
of views will probably continue to prevail.as to the position of
these rocks, until the questionis decided, as to what value, in the
absence of fossil remains, the petrographical characters of a group,
taken in connection with its stratigraphical position, shonld
bave in determining its age. Perhaps there prevails at present,
too much of a tendency to attribute extraordinary influences
to ,me.ta,m,orphlc agencies, So soon as the true limits and
effects of matamorphism are recognized, it will probably be
acknowledged that, whatever view may be entertained as.to their
origin, the schistose rocks above referred to, underlie the Silurian,
and.all unaltered or metamorphosed fossiliferous strata. Follow-
ing close upon more moderate views as to metamorphism, will
probably come the recognition of Werner’s old rule, as to the sue-
cession of these older rocks ; namely that the gneiss groups gene-
rally underlie those in which mica schist preponderates, and that
the latter are overlaid by argillaceoys and chloritic groups.
Thus the ground will be ¢leared for an impartial investigation.into
the origin of the primitive formations. '

Acton Vale, Canada East, 8th April, 1862.

ARTICLE XVIL~—O0n the Mammals and Birds of the District,
.of Montreal. By Arcmisaip Hawr, M.D, L.R.CS.E.
(Continued from page 78.)
Osp, II, PasserinG.

Fam I. Dentirostres—Qenus Lanius.

Gen, char. Bill long, compressed, toothed on the upper man-
dible, and much bent; tip of the lower one suberect, and not
notched ; nostrils conoealed by nuchal bristles:; cors waunting ;
nostrals subrotund, half closed by a membran¢. 3rd and 4th
primaries longest.
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L. excubitor. Great Ataerican Shrike or butcher bird.
L. septentrionalis, Gmelin! Buonaparte!
Collyrio borealis 2 Buonaparte! Baird !

v.s.p. Bill horn colour; claws black; irides hazel; eggs 6,
cinereous white, mottled and streaked at their large end with
rufous.

Dorsal aspect. Crown, nape of neck, interscapular region, and
scapulars, drab slate colour, or French white ; auriculars black, as
.also the streak in front and behind the orbits and the nuchal
bristles ; above and below the orbits a narrow streak of white;
small wing coverts light brown, scapulars tipped with white;
greater wing coverts black, tipped with brownish white ; rump
white; tail coverts white, with distal halves of the dorsal tint;
tail cuneiform, two central feathers black, two next tipped with
white; the white predominates in the others as far as the outer
or lateral feathers, the outer vaney of which are wholly white, the
inner vanes half white, the quill hal? being black; quills of the
primaries white—the remainder black, with minute brown white
tips; secondaries black, tipped with white.

Ventral aspect. Dirty brownish white, intersected by linear
zigzag lines of slate brown; vent, tail and wing coverts white;
primaries and sccondaries slate colour; tail black, verging to
slate, except the white of the upper surface, alrcady mentioned,
which apears more conspicuous on the ventral aspect.

4th primary longest ; 8rd a little shorter; tarsi black, slender;
middle toe a little longer than hind toe; claw of hind toe longest
and stoutest, all of them grooved ; inner edge of talon of middle
toe slightly salient. Length 10 inches; alar expanse about 14
inches.

Genus Muscicapa,

Gen. char.  Bill moderately large, subtriangular, depressed at
the base, and compressed towards the tip which is deflected, both
mandibles emarginate; nostrils basal, suboval, and partly con-
-cealed by nuchal bristles ; tarsus as long as the middle toe; 4th -
primary longest ; external and middle toes basi connected ; outer
toe uot versatile.

M. tyrannus. Tyrant Fly-catcher.
Tyrannus Carolinensis? Baird.

v.s.p. Bill, tarsi, and claws black; irides hazel. Eggs 5, yel-
dowish-white, blotched with brown.
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Dorsal aspect. Eyelids white; auriculars black; forehead,
sides of the crown, and nape of neck black, the quill end of the
feathers grey ; erown orange red or scatlet, tipped with black,
forming a crest erectile at pleasure. Scapulars, interscapulary
region and rump, brown, with occasional greyish-white tips to the
feathers, especially on the back. Primaries and secondaries pure
brown, with their outer vanes edged with white; greater and
smaller wing coverts brown, edged with white ; tail coverts black,
tipped with white; tail subrotund, of 12 feathers, black, with =
broad terminal band of white on the central feathers; the laters)
feathiers minutely edged with white.

Ventral aspect. White, except on breast, sides, and flanks,
which are slate colour; wing coverts slate colour, shaded to
white towards the edges and tips; tail coverts white ; wings slate
brown ; tail blackish-brown.

2nd primary longest; 1st and 4th subequsl; toes and tarsi of
equal length ; middle toe Jongest; two outer toes.equal; talons
short, a salient inner ridge to the middle one. Length 8§ inches;
alar expanse 13 inches. Female and young resemble the male
in every respect except in the scarlet crest, which is- wanting.

M. Crinata. Great crested Fly-catcher.

vsr.  Bill brownish externally, yellow internally; claws and
tarsi black ; irides hazel ; eggs 4, dull white, blotched and mot-
tled with purple.

Dorsal aspect.  Coronal crest brown; feathers acuminate,
erectile at will ; nape of neck, scapulars, and dorsal region, olive
brown ; greater and smaller wing coverts clove brown, tipped with
dull white; primaries and secondaries clove brown, inclining to
bright rufous on the outer vanes of the former, and to white on
the outer vanes of the latter, with a paler rufous tinge on the in-
ner vanes of both. Tail of 12 feathers, square, the 2 centre feathers
clove brown, all the others clove brown on the outer vanes, and
bright rufous on the inner vaaes.

Ventral aspect.  Chin,  throat, and anriculars bluish-grey,
shaded on the breast into bright ‘sulphur yellow, which clothes
the breast, belly, vent, and tail and wing coverts, The bluish-
grey of the breast is continued along the sides as far as the flank,
becoming in its course blended with. the sulpbur yellow.

2nd and-3rd primaries subequal; 1st and 5th equal. Thebill
of this bird is about 1} inch long from the angle of the mouth o
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the apex, and about 7 lines broad at the angles. The tooth is
situated close’to the apex, and not well defined. The curve coi-
mences immediatély above it. There i3 a slight emargination at -
the apex of the lower jaw correspondent: with the tooth of tha:
upper oune. Nostrils subrotund, imperfectly concealed by- the
nuchal hairs ; and between the orbit and the nostrils a few white
mottlings on-the feathers are occasionally seen. Length 9inches;
alar breadth about 13 inchies. The female has the same-tints a8’
the male but less bright.
Genus Muscipete.

Gen, char. Bill large, broader than deep, ridged above, much
depressed ; upper mandible notched and hooked; hook short;
base set with strong nuchal bristles, which imperféctly conceal a
round nostril ; side toes unequal j external toe longer than the
internal, and united to the middle one; 8rd and 4th primaries
longest.

M. nunceola. Phwbe Flydatcher or Peewits
M. atra of Goielin!

M. phiebe of Latham'!

M. fuscn of Buonaparte'!

Sayornis fuséus. Gmel,! Baird 1

v.sp. Bill, tarsi, and claws:black ; irides hazel ; eggs 5, pure
white.

Dorsal aspeet. Dark olive brown, tips of wing coverts brows,
secondaries edged with brownish-white on their outer vanes; tail
square, brown, outer vane of the last feather minutely-edged with
white.

Ventral aspect. Yellowish-white, except the sides of the breast.
which are. of the dorsal tint.

3rd primary longest; 2nd and 4th subequal ; 1st and 6th sub-
equal.. Longth 6 inches; alar expanse: about 9 inehes, The
crown feathers of this bird, as well as of the birds of this genus,
form a crest wkich is erectile at pleasure.

M, virens. Wood Pewee.
M. rapaz of Wilson.

p.c. “Bill, tarsi, and clawa black irides hazel ; eggs 8 to 4,
yellowish-white, spotted.and blotched with lilac and dark browa.
Whole dorsal aspect brownish-olive, verging to blackisk on the
head. Ventral aspect, pale yellowish almost inclining to wlhite ;
tail subfurcaie; 2nd primary longest. Length 6 inches; alar
breadth 10 jnches.” (Nuttali).
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M..quernla; Small Pewee.

ver. Bill blackish-brown ; tarsi and claws black; eggs 5,
white ; irides hazel.

Dorsal aspect. Dull olive green, darker on the head; prima-
‘ries and secondaries brown, the latter edged with brownish-white;
orbif surrounded By a ring of the same colour. Tail square, of
same colour as the wings, with a minute edging of white on the
outer vane of the lateral foathers,

Ventral aspect. Pale yellowish-white verging to an olive brown
on'the sides of the breast; inner wing and tail coverts pale yel-
low. 3rd primary longest; 2nd subequal to 4th; and st to the

-6th, Length 6 inches; alar breadth 93 inches. I feel atterly
unable to identify this species with the catologue list of Mr. Baird.

Genus Setophaga.

Gen. char. Bill depressed, with nuchal bristles; both man-
dibles of equal length and acute, upper one scarcely notched,
searcely bent at tip, and scarcely inflected on the lower; 2nd and
3rd primaries subequal ; tail long and subcuneiform. The birds
~of this genus are included under the sub gen. Saxicola of Genus
Motacilla of Cuvier. They appear, however, to deserve a separate
generic position by themselves, being intermediate between the
Muscipetal and Sylvian tribes, possessing the depressed inflected
bill of the former, and the long tail and tarsi of the latter, being
more musical than the former, in fact emulating the latter in
point of vocal capacity. °

S. ruticilie. Awmerican Redstart.

Muscicapa ruticilla, of Linnzus and Wilson !l
Ruticilla minor Americane of Edwards !
Setophagus ruticilla, Baird!

v.sp.  Bill, tarsi, claws and irides black; eggs 3 to 4, cream
white mottled with yellowish-brown.

Dorsal aspect. Crown of head, nape of neck, dorsal region,
rump and scapulars deep black; tail of 12 feathers, long, round,
four centre ones black, the others orange, with thin distal halves
black primaries and secondaties, except the outer web.of the.1st,
and-the three-or four last secondaries orange at their insertion,.and
the-remainder- black; the orangs: graduslly increasing in breadth
and -depth of'tint as far as-the-secondaties,

Ventral aspect. ‘Throat, chiest, and fromt-of the belly black;
sides-of the chest, and wing coverts-briglit.orange; lower part.of-
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the belly, and vent and tail coverts white ; wings pale orange ex-
cept the distal ends which verge to slate colour.

2nd primary longest; 8rd scarcely a line shorter, and 1st a
little shorter than 3rd ; tarsus much longer than the middle toe
slender ; toes slender; claws slender, compressed ; outer toe con-
nected to inner one at the base. Length about 5 inches; alar
breadth about 7 inches. The female has the tints paler, and the
orange changes to a yellow. The young birds thus far resemble
the female, but in exception they are deficient in the orange tint
of the wings, and are paler in other respects,

S. Buonapariii. Buonaparte’s Gnat-catcher.

v.sp. Upper mandible blackish-brown; lower one pale at
base edged with blackish brown; tarsi, {oes and nails pale; eggs
unknown.

Dorsal aspect. Greyish-ash except the crown, the feathers of
which are black minutely tipped lwith grey, and the interseapular
space which is faintly olive green. A yellow streak from fhe
nostrils invests the eye, and a black streak from the angle of the
mouth proceeds below the eye to the shoulders, where it appears
to commence the zone of black spots which cross the chest like a
necklace ; auriculars grey; primaries and secondaries with the tail
pale brown, The two former paler on the inner vanes and edged
with white towards the quills.

Ventral aspect. Bright gamboge yellow, only interrupted by
a zone of black spots across the chest. These spots are caused
by the feathers in that place being tipped with black. Tail and
wing coverts whitish.

3rd primary longest ; 2nd and 4th subequal; 1st shorter than
the 4th, but longer than 5th. Length 4% inches ; alar .expanse 8
inches. This bird is rarely met with. The specimen from which
the foregoing description is taken, was killed at St. Remi-in the
spring of 1858. Is their sufficient difference between this bird
and the Sylvia pardaling, to constitute two species of different

genera?
Genus Vireo.

Gen. char. Bill short, moderately compressed, curved at the
base, with nuchal bristles; upper mandible curved at the extrem-
ity, slightly notched, resembling in this respect the Muscipets, but
differing from the latter in being more compressed, and not a all
depressed, in consequence of which it is deeper than broad ; lower
mandible a little shorter than the upper, and recurved slightly at
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the tip; tongue cartilaginous and bifid; 2nd and 3rd primaries
longest ; outer toes connected at the base. Prevailing dorsal tint
olivaccous green, whence the familiar appellation * Greenlot.”

V. flavifrons. Yellow-throated Greenlet.
V. (Lanivireo,) flavifrons, Baird!

v.s.p.  Bill, tatsi, and feet greyish-blue ; irides hazel ; eggs 4,
white, mottled with light and dark brown at the larger ends,

Dorsal aspect. Crown, and nape of neck olive ; scapulars and
dorsal region dark ash colour almost slate; greater and smaller
coverts edged and tipped with white on the outer vanes, causing
an appearance of two bars of that colour ; primaries and secon-
daries clove brown, edged with olive which verges to white on the
. outer vanes, and tipped with white on the inner vanes of all ex-
cept the three last secondaries; tail of 12 feathers, round, clove
brown, with the three outer feathers adged with white on both
sides, and the centre feathers invariably edged with brownish-
white on their outer vanes,

Ventral aspect. A yellow streak round the orbits, intersected
anteriorly by a streak of dark olive passing from the base of the
bill ; chin, throat, and upper part of the breast, bright yellow, al-
most king’s yellow, changing to olive on the sides of the breast,
and below the shoulders, and assuming an ashy tint on the flanks ;
belly, vent, wing and tail coverts white.

2nd and 8rd primaries subequal and longest; Ist and 4th sub-
equal. Length 5% inches; alar breadth 9 mches.

V. olivaceus. Red-eyed Greenlet.

Muscicapa olivacea of Wilson!

M. altilogua of Viellot!

Vireo (vireosylvea) olivaceus. Linn.! Viel.! Baird !

v.s.p. Upper mandibles blackish-brown; lower one pale;
claws pale with a black lateral streak ; middle one with a salient
inner ridge, all of them much compressed ; irides red in the adult,
hazel in the young birds; eggs 8 to 4, white, mottled with light
and dark brown.

Dorsal aspect. Crown of head ash colour, with a lateral mar:
gin over the eyes of a darker tint,a streak of white above the eye,
and a faint streak of grey from the angle of the mouth to the
auriculars; neck, back, rump, and scapulars olivaceous green;
primaries, secondarics, and tail light brown, with their outer
vanes edged with olive green and their inner ones with white,

Can. Nar. 12 Vou. VI
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Ventral aspect, White with an inclination to pale yellow on
the sides; wing and tail coverts white tinged with yellow.

2nd primary longest. Length 5% inches; alar breadth 8 inches.

V. gitvus. Warbling Greenlet.
Muscicape melodia of Wilson !

M, gilva of Viellot!

Vireo gilvus, Viel Buon.! Baird!

p.c. “Length 5 inches; above pale olive green much mixed
with ash on the neck and shoulders; line over the eye and lower
parts whitish ; near the breast and sides, and under the wings
tinged with pale greenish-yellow; wings greyish-brown, edged
with pale olive green inclining to grey ; tail similarly edged and
slightly forked ; legs, feet and bill above lead colour; the lower
mardible pale flesh colotr; iris dark hazel. The sexes nearly
alike.” (Nuttall).

Genus Sylvia.

Gen. char. Bill subulate, straight, slender, deeper than broad
at the base; upper mandible frequently notched; lower one
straight ; nostrils lateral, suboval ; tarsus longer than the middle
toe; bastard wing short or wanting; 2nd and 3rd primaries usu-
ally longest and subequal ; seapulars and wing coverts short.

S. citrinelle, Summer Warbler.—Yellow-bird.
Dendroice estiva. Baird!

v.sp. Bill bluish; tarsi and feet pale; claws horn colour;
irides hazel ; eggs 4, dull white mottied with brown.

Dorsal aspect. Crown gamboge yellow; nape of neck, inter-
scapulary region, and rump olivaceous green; wing coverts, pri-
maries, secondaries, and tail clove brown edged with yellow. The
two central tail feathers have a minute yellow edging. The others
nearly altogether yellow except a clove brown streak along each
side of the shafts, which widens as it approaches-the tips.

Ventral aspect. Light gamboge yellow streaked with riifous
orange.

Bastard wing wanting ; 1st, 2nd, and 3rd primaties subequal,
if anything the secorid longest. Length 5% inches; alar bieddth
73 inches. One of our most common songsters.

- 8. viiria. Black and White Warbler.
Certhin macuiati-of Wilson |
Mriotilly vari. Baird !
va.p. Bill black above, pale bélow 3 upper mandible stightly
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curved and compressed towards the apex ; tarsus not much longer
than the middle toe; irides black; eggs 5, whitish mottied with
brown.

Dorsal aspect. A white streak bordered by a black one, and
this by a white one immediately above the eye, proceeding from
the base of the bill, traverses the crown of the head and nape of
the neck, and is lost upon the shoulders, A black streak from
the angle of the mouth proceeds below the eye and includes the
auriculars. This is separated by a white line on the throat from
its fellow. Dorsal feathers black streaked with white ; tail coverts,
and greater and smaller wing coverts black, with white edging
and tips on the outer vanes; primaries and secondaries clove
brown, with white edgings to the inner vanes of all, and slate
coloured edgings to the outer vanes, except on the 1st primary
and two last secondaries ; the former of which is minutely, and
the latter broadly edged with white ; tail feathers clove brown ;
the two outer ones with broad white tips on the outer vane, the
rest, except the centre ones, edged with white on the inner vanes,
and slate white on the outer vanes. The two centre feathers clove
brown, with slate white edgings; tail subfurcate.

Ventral aspect. Chin and throat black, all the rest white with
black streaks.

2nd primary longest; 1st and 3rd equal. Length 4% inches;
alar breadth 8 inches. The female has the crown wholly black ;
primaries edged with olive, and less yellow; the throat, as also in
the young bird greyish ; bastard wings rudimentary.

S. coronata. Yellow-crowned Warbler.—Myrtle-bird.
Dendroica coronata. DBaird!

v.s.p. Bill, tarsi and toes black ; irides hazel ; eggs unknown,

Dorsal aspect. Crown of head, and rump bright orange-yellow ;
forehead black, all the other parts slate colour spotted with black,
the spots most conspicuous in the interscapulary region, and least
s0 on the nape of the neck ; they are subtriangular; greater and
smaller wing coverts brownish black, edged with slate and tipped
with white ; primaries and secondaries clove. brown, edged: with
brownish-white ; tail subfurcate, elove brown, edged with: brown-
ish-white, and with- a large white spot. ou the distdl end of the
inner vanes of the. three outer féathers.

Veatral aspect.. Chin, belly, vent, and tail covertd black;
breast black, with white tips; sides: of thé breast king’s. yellow
wilig coverts:siate; flank feathers streaked with black, A blaclk:
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line from the angle of the mouth proceeds backwards and includes
the auriculars,
2nd primary longest; Ist anC. 3rd equal. Length 5% inches;

alar expanse 8% inches, Winter plumage brownish-olive, with
scarcely any black, and the yellow much fainter. The young bird
much resembles the old in its winter plumage.

S. Pennsylvannica, Chesnut-sided Warbler,

S. icterocephale of Latham and Audubon {!

Dendroica Pennsylvannica., Baird !

v.sp. Bill, tarsi, and toes black ; irides deep hazel ; eggs un-
known.

Dorsal aspect. Crown of the head yellow with an olivaceous
tinge; dorsal feathers and scapulars black, tipped and edged with
olive ycllow; greater and smaller wing coverts black, broadly
tipped with white tinged with yellow ; primaries clove brown,
edged with white on the outer andiinner vanes ; secondaries edged
with yellow on the outer vanes, and with white on the inner vanes,
and tipped with the same colour; tail subfurcate, clove brown,
the three outer feathers have the distal ends of the inner vanes
white, the edges of the other feathers minutely and faintly white.

Ventral aspect. A black streak from the angle of the mouth
passes above the eye and meetsits fellow behind the yellow crown.
From the same point another passes downwards and backwards,
and terminates at the commencement of the chesnut band; chin,
breast, belly, vent, tail and wing coverts white ; sides of throat,
the breast, and flanks, bright chesnut red.

2nd and 3rd primaries equal and longest; Ist and 4th equal.
Length 43 inches; alar breadth 7% inches. The female has the
crown and chesnut sides paler, and the young birds resemble her.
She also wants the black spot below the eye.

S. maculosa. Spotted Warbler.
S. magnolea of Wilson !
Dendroica maculose. Baird!

v.s.p. Bill black; tarsi and toes brown ; claws horn colour;
irides deep hazel; eggs unknown,

Dorsal aspect. Crown, and nape of the neck ashy blue; inter-
scapular region black with yellow tips to the feathers ; rump yel-
low; tail coverts black; scapulars black edged yellow ; greater
and smaller wing coverts black, with broad white {ips and narrow
edgings ; primaries and secondaries clove brown edged with white,
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the white minute on the outer vanes and tinged with brown ; tail,
all the feathers, except the two centre ones, have a single broad
bar of white on the centre of their inner vanes.

Ventral aspect. A white streak passes from the nostril, sur-
rounds tke eye, separates the ashy blue erown and nape of neck
from the black auriculars, and loses itself on the shoulders ; whole
lower aspect gamboge yellow, streaked with black along the
breast, sides and flanks ; tail and wings, with vent, white.

2nd primary longest ; 3rd alittle longer than 1st. Length 431
inches; alar breadth 7 inches. The fomale has the breast whit-
ish and the colours duller.

S. pardalina. Canada Warbler.
Muscicapa Canadensis of Wilson,
Myiodioctes Canadensis. Baird !

v.8.p. Upper mandible brown ; lower ore pale; tarsi, tces,
and claws pale; eggs unknown.

Dorsal aspect. Crown black; nape of neck, interseapulary re-
gions, scapulars, greater and smaller wing coverls, and tail ~overts
ashy, with an olivaceous tinge in the interscapular space; wings
and tail brown, with a minute brownish white edging on the outer
vanes of the feathers of the former.

Ventral aspect. Eyelids yellow. A white streak from the angle
of the mouth, proceeds backwards below the eye, and including
the auriculars, terminates on the sides of the neck. All the in-
ferior surfaces gamboge yellow, with a broad belt of black spots
across the breast; wing and tail coverts white.

2nd primary longest. Length 51 inches; alar breadth, 8% in-
ches, Does this bird differ in any material respect from the Se-
tophaga Buonapartii 2

S. Philadelphica. Mourning Warbler.
Geothlypsis Philadelphica, Baird!

v.sp. Upper mandible black with pale edges ; lower one, tarsi
claws, and toes pale flesh colour; eggs unknown.

Dorsal aspect. Head and neck lead colour, darker on the crown
of the head, and terminating on the breast in a crescent of black
feathers, tipped with greyish white; dorsal region, scapulars,
greater and smaller wing coverts, tail coverts and tail olive green,
the vanes of the last inclining to brown; primaries and secon-
daries light brown, with olivaceous green edgings on the outer
vane of each feather, except the 1st on which it is white.

Ventral aspect. Lower part of breast, belly, vent, inner tail and

k]
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wing coverts, Jight king’s yellow, changing to olivaceous on the
flanks, '

3rd primary rather longest; 2nd and 3rd subequal. In some
cases the 2nd is a little shorter than 8rd, and 1st than 2nd. The
ferale resembles the male in every respect, except that the plu-
mage is duller. Length 5 inches; expanse 8% inches.

S. Blockburnice. Blackburn’s Warbler.
Dendroica Blackburnice. Baird !

vs.r.  Bill, tarsi, toes, and elaws black; irides black; cgps
unknown.

Dorsal aspect. Crown of head and nape of neck black, the
former intersected by a stripe of bright orange, and bounded as
well as the latter by a stripe of the samie colour, which com-
mences ab the nostrils and passes over the eye; dorsal region
black, interspersed with a few streaks of brownish-white ; tail co-
verts black, margined with brownish white; tail square, black,
The inner vanes of nearly all the lateral feathers white except to-
wards the tips; outer vanes margined with brownish-white ; small
wing coverts black; greater ones black with white tips to the
outer vanes ; coverts of the sccondaries or scapulars all white.
Browmsh-white margins on the outer vanes of the quill feathers.

Ventral aspect. An orange spot below the oye; auriculars
black, bounded by orange ; chin and throat bright orange, bound-
ed by black spots becoming more numerous on the belly and
flanks; breast yellow, dull, fading to white on vent and tail fea-
thers, numerously interspersed with black streaks except in the
two last positions.

1st primary longest, then the 2nd, and then the 3rd. Length
43 inches; alar expanse 8 inches. According to Nuttall the
three lateral feathers only have white on their inner webs. In the
specimens which I have scen, some five or six, it existed on the
inner vanes of all except the two central feathers. This bird is
one of the most pretty of the Sylvian geous. On the Island
of Montreal it is not plentiful, but is found much more numerous-
ly in the groves of St. Remi on the south side of the river.

S. virens. Black-throated Green Warbler.
Dendroica virens, Baird!

v.sp. Bill, legs, and fect black; irides black; eggs 4, flesh
colour, mottled with purple and brown.

Dorsal aspect. Front yellow; crown, nape of neek, and dor-
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sal region yellowish-green; tail coverts and seapulars grey with
yellowish-green tips; greater and smaller wing coverts black with
white outer margins and tips; quill feathers blackish-brown with:
brownish white margins on the outer vanes, and white on half
their inner vanes; tail feathers brownish-black with brownish-
white emarginatidns on the outer vanes, and white spots on the
inner vanes of the 3 outer lateral ones,

Ventral aspect. Line over the eye, sides of the neck, and auri-
culars gamboge yellow ; chin and throat black ; breast and belly
whitish with black spots, most numerous on the sides; inner
wing and tail coverts white.

1st and 2nd primaries subequal and longest ; 3rd about a lise
shorter than the 2nd ; 4th a line shorter than the 3rd; and 5th
about 2 lines shorter than 3rd. Length 5 inches; alar breadth
8 inches. The female is said to have the “chin yellow, and the
throat blackish tinged with yellow.”

S. strieta. Black Poll Warbler.
Dendroica striate. Baird !

v.s.p, Upper mandible black ; lower cne and legs pale flesh;
irides hazel ; eggs 4 to 5, whitish mottled with brown.

Dorsal aspect. Crown and nape of neck deep black, hordered
by greyish white ; interscapular region, back and rymp black, the
feathers margined with grey; greater and smaller wing coverts
tipped with white, causing an appearance of two white bands on
the wing ; primaries and secondaries brown, the former with the
outer vanes edged with greenish-olive, the latter with greenisn-
white. Two lateral tail feathers with white spots fowards the
extremities of their inner vanes.

Ventral aspect. Auriculars and cheeks white; throat, breast,
belly, and vent white, margined by a continuous line of black
spots or streaks, commencing at the brown maudible, aud ending
on the flanks, aud becoming gradually broader and larger from
the throat downwards ; inuer tail covexrts white.

1st primary longest. Length 5 inches; alar breadth 9 inches.
% Female and young dull yellow olive, streaked with bla » and
grey; breast white; cheeks and sides of the breast tinged with
yellow.”

S. castanca. Bay-breasted Warbler.
Dendroica castanea. Baird !

v.sp. Bill black; legs and feet pale ; irides deep hazel; eggs
unknown.
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Dorsal aspect. Forehead and cheeks black, including the eyes
and the auriculars ; behind the auriculars a spot of buffy white;
crown of head bright bay; scapulars, dorsal region and rump
brownish-black, with broad margins and tips of olivaceous yel-
low; greater and smaller wing coverts black, tipped with white,
causing an appearance of two white bands; primaries, secon-
daries, and tail feathers brown, the three lateral tail featherswith
white spots on the inner webs near their tips.

Ventral aspect. Chin, throat, breast, and sides, bay ; belly, tail,
inner tail and wing coverts white, tinged with yellow.

2nd primary longest; 1st and 3rd equal. Length 4% inches;
alar breadth 7% inches. The female has a paler bay on the
breast, and less black on the head.

S. pinus. Pine Warbler,
Dendroica pinus. Baird !

v.er. Bill and feet brown; irides hazel; eggs 4, greenish-
white, mottled with pale brown and slight purple.

Dorsal aspect. Olive brown interspersed with streaks of a dark-
er huej; tail coverts olive yellow ; primaries and secondaries edged
with brownish-olive, narrowly on the 1st primary, rather broadly
on the 2nd ; the tips of all having a whitish worn appearance.
A yellow line, from the nostrils over the eye, terminates over the
auriculars which are of the dorsal colour.

Ventral aspect. Faint gamboge yellow, interrupted on the
breast by olive brown streaks, which are continued along the
flanks ; tail coverts bright yellow ; tail clove brown, outer vanes
edged with olive yellow ; inner vanes of the two lateral ones white
towards their tips. ‘

2nd primary longest; 1st, 3rd and 4th, subequal. Length 43
inches ; alar breadth 7} inches. According to Nuttall—“ The
male is bright olive yellow tinged with green, beneath yellow
with obscure spots ; vent white; wings with two white bands, and
with the tail ausky brown; two lateral tail feathers partly white ;
lores not black.” My description is taken from a female.

Sylvia rubricapilla. Nashville Warbler,
Helminthophaga ruficapilia. Baird !

v.e.M. Bill horn colour, pale beneath at the Lase; irides dark ;
legs and fest pale ; eggs unknown.

Dorsal aspect. Crown dark chesnut; frontlet, sides of head,
lores and occiput, ashy, tinted in the latter situation on the male
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with olive yellow. Line from the nostrils to eye yellowish-white ;
line encircling the eye white; interscapulary region, scapulars,
rump, tail and wing coverts olive yellow, brightest on the rump
and back: quill feathers and tail dusky, edged on the outer vanes
with yellow olive.

Ventral aspecl. Chin, throat, breast, flanks, and tail coverts
king’s yellow, diluted with ash on flanks ; belly and vent white
upper femorals white, tinged with ash, brown or yellow. Very rare.

Length about 4% inches ; alar expanse, 7 inches. There is very
little difference between the male and female. The feathers on
the occiput in the specimen before me are destitute of the olive
yellow tint, and the line from the nostrils to the eye is white.
The yellow in the ventral aspect is equally as bright as in the
male. She has in contradistinction to the observation of Mr. Nut-
tall the bright chesnut crown, which is however scarcely so large
as in the female. A pair of these birds was shot by Sir W. Logan
in this vicinity, in the year 1841, from which this description is
taken.

Sylvia Canadensis. Black-throated Blue.
Dendroica Canadensis. Baird!

v.am, Bill black ; legs and feet dusky ; irides dark ; eggs un-
known.

Dorsal aspect. Head, interscapulary region, wing and tail
coverts slate blue; quill feathers of wing and tail clove brown;
all the primaries except the first, and the two outer tail feathers
with a white streak, which on the latter is situated on the inner
vanes; outer edges of vanes of primaries and secondaries edged
with olive green; of the tail with slate blue.

Ventral aspect. Cheeks, throat, and flanks below the wings,
deep black; breast, belly, inner wing, and tail coverts white,

3rd primary longest; 2nd and 4th subequal; Ist shorter than
4th, but considerably longer than 5th. Length 4% inches; alar
expanse 7 inches. A fine specimen, from which this description
is taken, was shot by Sir W.E. Logan in May, 1841. I have not
seen cither the female or young. According to Nuttall, the black
of the female inclines to dusky ash or is wanting ¢

The foregoing fourteen species of this numerous genus, are the
only ones which it has fallen to my lot to observe in this neigh-
bourhood. I have no doubt, however, that the district of Mont-
real might also farnish us with the S. Auricollis, Autumnalic,
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Parus, Americana, Trochilus, 'l‘ricilas, and probably Azurea,
These birds are Lkunown to migrate as far North as, and
in one or two cases, beyond Canada, and they are fo be discovered
in this District. As the object of this paper is not to speculate
upon what might be found, but to give descriptions of what really
has been found in this District, I refrain from any further re-
marks on this tribe at present.
Genus Regulus.

Gen, char, Bill straight, slender, deeper than broad, com-
pressed from the base, narrowed in the middle, witl somewhat
incurved edges, and furnished with nuchal bristles; upper man-
dible slightly notched and curved at the tip ; nostrils basal, oval,
and half closed by a membrane; 8rd primary longest; 1st and
7th equal; tarsus longer than the middle toe ; tail notched.

R. calendula. Ruby-crowned Wren.
Sylvia calendula of Wilson !
R. calendula. Baird.

v.s.e.  Bill and legs brown ; irides black ; eggs unknown.

Dorsal aspect. Olive green, darker on the frontlet; on the pos-
terior part of the crown an oval vermilion spot ; eyelids pale yel-
low; tail and wing feathers clove brown, with yellow edgings on the
outer vanes of the quills of the former, and primaries of the lat-
ter. Inner vanes of all, and outer vanes of the secondaries edged
with white; greater and smaller wing coverts tipped with white.

Ventral aspect. Yellowish-wkite throughout; spureous wing
feather nearly an inch long.

3rd and 4th primaries equal ; 2nd and 5th equal; 1st a little
shorter than the 6th, but longer than the 7th; tail subfurcate.
Length 4 inches; alar breadth about 6% inches. The female and
young bird want the vermilion spot, and are otherwise more som-
bre.

R. eristatus. Golden-crested Wren.
Sylvia regulus of Wilson!
R. sairepa. Baird.

p.c. Bill black; legs brownish-yellow; feet and claws yellow ;
irides hazel ; eggs 6 to 12, yellowish-white spotted with red.

Dorsal aspect. Olive yellow inclining to ash on the nape and
sides of neck. A white line from the nostril, proceeds over the
eyas, and terminates above the auriculars. Above this passes a
broadish strips of black, both stripes meeting on the frontlet;
<rown of the head rich flame colour. A black line from mandible
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to the auriculars is accompanied by a white one below it; wings
and tail dusky edged with yellow oliva; inner vanes of the pri-
maries and socondaries whitish ; greater and smaller wing covarts
tipped with white, edged in the former with brown, forming two
white wing bars; tail long subfurcate. Female much more dusky
and dui! whitish beneath. Length 4 to 4} inches; alar breadth
7} to 8 inches.—( Condensed from Nuttall.)
Genus Troglotides.

Gen. char. Bill slender, subulate, not so much compressed as
in the last, slightly curved; nostrils basal, oval, half closed by a
membrane ; tarsus longer than the middle toe; inner toe free;
nail of the hmd toe longest wings short and rounded; 4th and
5th primaries subequal and longest

T. fulvus, House Wren.

T. eedon of Audubon ! and Baird !
Sylvia domestica of Wilson !
Sylvie fulve of Latham !

T. cedon, Baird!

v.s.p. Upper mandible brown ; lower one, legs and feet pale,
inclining te yellow; egps 10 to 18, white, with a few reddish
spots.

Dorsal aspect. Brown, darkest on the head, and except on
this place and the neck, barred with dusky; primaries and se-
condaries clove brown, the latter barred with dusky and rufous
brown, the former with clove brown and white on the outer vanes
only; tail cunciform, rufous brown with 9 to 10 dusky bars,
white taking the place of brown on the outer vane of the lateral
{feathers.

Ventral aspect. Brownish-grey, barred on the vent, flanks and
tail coverts with blackish and brownish-white. A streak of the
ventral colour passes from the nostril over the eye, and terminates
behind the auriculars; spurious wing feathers long.

2nd 3rd, and 4th primaries subequal, if anything the 2nd long-
est. Length 8% inches; alar breadth 6 inches.

T. Europeeus. Winter Wren,

7. hyemalis of Viellot !

Sylvia trogiotides of Wilson !

T. (anorthura) hyemalis. Bairdi

v.s.pe  Upper mandible black ; lower one, legs and feet pale;
irides deep hazel ; eggs 10 to 18, white spotted with red.
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Dorsal aspect. Rufous brown, darker on head and neck, and
numerously barred with dusky except in these two situations. On
the sides of the neck, and among the wing coverts, a few white
tips to the feathers may be seen; wings and tail like the last.

Ventral aspect. Throat and breast rufous brown, with indi-
cations of bars of a deeper tint ; belly, vent, and tail feathersdeep
brown, barred with a lighter shade; spurious wing feathers
long.

3rd and 4th primaries equal ; 2nd and 5th equal; 1st and 7th
equal. Dimensions same as the last.

T. Parkmanni. Parkman’s Wren.
7. Parkmanni. Baird.

v.8.p. Bill, upper mandible horn colour, and slightly curved;
lower one whitish underneath; irides black; tarsi brownish,
coloured with seven distinet scutelee ; eggs unknown.

Dorsal aspect. Prevailing tint reddish-brown, the dorsal feathers
tipped with white ; tail of the same hue, rounded, composed of
12 feathers with 12 bars of dusky black, the outer vanes of the
lateral ones with spots of whitish.

Ventral aspect. Prevailing tint on throat and breast greyish,
with faint barrings of umber brown; abdomen greyish-white;
hinder tail coverts whitish, barred with dusky black.

Length from tip of bill to extremity of tail, 4} inches; alar ex-
panse 5 inches. 1st primary half the length of the second, thus
giving the wing a rounded appearance. The tail is also rounded.

A specimen of this beautiful wren was shot in the vicinity of
this city by Mr. Hunter, Taxidermist to the Natural History So-
ciety, during the spring of 1861, It is now a specimen in the
cabinet of the Socioty. ‘

Genus Anthus.

Gen. char. Bill straight, slender, subulate from beyond the
nostrils ; upper mandible slightly notched near the tip ; nostrils
half closed by a membrane, basal and lateral ; hind claw longer
than the toe; 4th primary and 2nd scapular equal; 2nd and &rd
primaries longest. ‘

A. spinoletta. Brown Lark.—Shore Pepit.
A. aquaticus of Audubon!
Alaude rufa of Wilson!
A. Ludovicianus. Baird ?
v.s.p, Upper mandible black; lower one pale; legs and feet
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brown; irides hazel; eggs 4 to 5, sullied white, mottled with
brown.

Dorsal aspect. Dark greyish-brown. Two central tail feathers
with margins of a lighter huej all the lateral feathers clove
brown, except the two external ones, the last one of which has
its whole outer web, and half its inner web white, and a spot of
white towards the distal end of the next one; primaries and se-
condaries clove brown, with whitish margins to their outer webs
scapulars clove brown with worn edges; 2nd longer than 4th
primary, and white on the margin of the outer vane; greater
wing coverts margined and tipped with brownish-slate colour;
smaller ones tipped with pure white.

Ventral aspect. A streak from the nostrils encircling the eyes,
cheeks, sides of neck, and belly and vent light brownish red, On
the flanks, breast, and sides of neck, streaks or spots of black;
chin white, merging into the reddish-brown of the throat.

1st, 2nd, and 8rd primaries subequal and longest. Length 64
inches ; alar breadth 11 inches. The female differs from the male
in being more spotted, and the young bird has an olivaceous
blackish-brown dorsal tint.

Genus Ampells.

Gen, char. Bill short, a little depressed, desper than broad ;
trigonous at the base ; upper mandible notched and carved at the
tip; lower one straight and compressed at the sides; nostrils
basal, lateral, subrotund, and half closed by a membrane; tarsus
strong, a little shorter than, or as long as the middle toe; inner
tos free; hind one longer than the nail ; lateral toes united as far
as the second joint; 2ud primary longest.

A. sialis. The Blue Robin.
Sialia Wilsonii of Swainson !
Sylvie sialis of Wilson!
Sazicola sialis of Buonaparte !
Sid¥a arctica

Stalia sialis. Baird!

v.sp. Bill and legs black ; irides bright hazel; eggs 5 to 6,
pale blue, unspotted. :

Dorsal aspect. Including the wings and tail, bright, glossy
azuve blue. Towards the tips and edges of the inner vanes of the
primaries and secondaries there appears an inclination of the blue
to & brown,
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Ventral aspect. Ferruginous, deeper on the breast and paler on
the throat and vent, the latter almost white; inner tail coverts
whitish,

2nd primary longest; 1st and 3rd subequal, and very little
shorter than 2nd. Length 6% inches; alar breadth 12 inches.
The female is duller coloured, and the young bird is dusky, with
occasional spots of white, and inferiorly whitish clouded with
dusky, but the wings and il azure blue; hind claw only £ the
length of the tarsus including the nail; middle toe and tarsus
equal.

Genus Bombycilla,

Gen, char. Head crested ; bill short, straight, elevated, as deep
as broad at the base; nostrils ovoid, basal, open, concealed by
nuchal bristles, projecting forward ; upper mandible with a strong-
ly marked tooth, and slightly ewved towards its extremity ;
exterior toe joined to the middlé one as far as the 1st joint;
1st and 2nd primaries longest ; spurious wing feathers very short;
middle toe a little longer than the tarsus.

B. Qarolinensis. Cedar Bird—Cherry Bird—Recollet.
Ampelis Americana of Wilson !
Ampelis cedrorum. Baird !

v.sr. Bill, legs and feet black ; eggs 4 to 5, white, spotted
black towards their larger end.

Prevailing tint of the dorsal and ventral aspects, fawn, deepen-
ing in tint on the back, and changing to a yellow on the abdo-
men; upper tail coverts black; lower ones white; primaries and
secondaries dark ash colour, with brownish-white margins to the
outer vanes, and white on tbe inner vanes; shafts of tle secon-
daries elongated with broad scarlet waxen tips. These tips vary
in number; in the specimen before me there are seven, and in
others I have seen but one or two existing, and very often none
at all. Tail with a terminal broad yellow band, occasionally tip-
ped like the secondaries ; frontlet, streak to, and beyond the eye,
with the chin velvet black. A white streak on the posterior half
of the lower mandible, and on the posterior half of the eyelid;
Crest large and conic.

ond primary longest; 1st larger than the 3rd. Léngth 7
inches; alarbreadth 18% inches. The young birds ave deficient.
in the waxen tips, and I believe that the saine ornaments ate not
unfrequentl” met with in old females.
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B, garrulus, 'Waxen Chatterer.
Ampelis garrulus of Linnsus and Baird !

p.0.  “Feet and legs black ; irides reddish ; eggs unknown,

% Anterior part of the head bay, passing posteriorly into 4 red-
dish drab, which i is the prevailing dorsal tint, as well as of the
breast; lower part of the back and rump ochreshs; belly and
femomls pale-ash ; vent reddish chesnut; quills dusky, the 1st
spotless, all the ottiers with white spots towards the tips of the
outer webs; four of the secondaries with red waxen tips; feathers
of the bastard wing tipped with white; tail 3 inches, black,
broadly terminated with pale yellow.”—( Condensed from Nut-
tall) They are extremely rare visitauts and seen chiefly dwing
the early and latter winter months frequently actompanying the
Crosebill and Gresbeak.

Genus Turdus.

Gen. char. Bill siraight, compressed and curved atthe apex ;
upper mandible notched and furnished with nuchal bristles, point-
ing forward ; nostrils basal, lateral rounded, and half closed by a
naked membrate; outer and middle toes connectéd at the base;
3rd, 4th and 5th primaries longest; scapulars about as long as
the secondaries.

7. migratorius. The Robin.—Le Grieve.
T. (Planesticus) migralorius. Baird!

vis.p. Upper mandible black, with yellow edgings ; lower one
yellow with a black tip; legs and feet dark brown; eggs 5 bluish
green,

Dorsal aspect. Brown; crown of head, occiput and auriculars
black; primaries, secondaries, and greater wing coverts dark
brown, with edgings of a lighter hue; tail square, black; two,
sometimes three of the lateral feathers with white tips,

Ventral aspect. Orbit with three marginal white spots ; chin,
and: throat white. streaked with black; breast, belly, sides, and
intiet wing coverts réd, the feathors tipped with white ; vent and
tail feathers white, the latter with a single broad conical brown
spat iu the centre of the vares; wing linings tinged with red.

3rd primary longest; 1st and 5th eqial; scapulars balf the
length of the secondaries. Length 10 inchesy alar breadth 16
inches. The female has duller colonrs.

T. rufus. Ferruginotds Thrush or Thrasher.
v.s.2, Uppér mandible black, not notched ; Towsr one, legs
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and feot pale flesh colour, the lower mandible black towards the
tip; irides vellow ; eggs 5, greenish-white speckled with brown.

Dorsal aspect. Ferruginous; greater and smaller wing coverts
of same colour, succeeded by a deep brown, terminated by a white
tip; primaries and secondaries ferruginous on the outer vanes,
and inclining to ash on the inner ones, except the three last se-
condaries which are wholly ferruginous; tail 5% inches long,
cuneiform; the thres lateral feathers inclining towards their
tips.

Ventral aspect. White, with tear shaped spots of blackish-
brown on sides of neck, breast and flanks; tail coverts ferru-
ginous white.

4th primary longest; 2nd of same length as secondaries; 1st
very short; in consequence of which relative length of these quills
the wing is short and rounded. Length 11§ inches; alar breadth
13 inches, Female scarcely differs from the male.

T. felivoz. 'The Cat Bird,
Mimus Carolinensis. Baird!

v.s.p.  Bill black, not notched; legs brown ; irides deep hazel;
eggs 4 to 5, emerald green.

Dorsal aspect. Slate colour; crown of the head and tail black;
primaries and secondaries blackish-slate colour.

Ventral aspect. Pale slate; undertail coverts reddish-brown ;
tail rounded.

38rd primary longest. Length 8% inches ; alar breadth 10 inches.
The female does not differ from the foregoing description. In
the young bird of the year the black of the head is not developed,
aud the reddish-brown of the undertail coverts is paler.

T. minor. The Hermit or Little Thrush.
T solitarius of Wilson!
~ Turdus pallasi? Baird !

var. Upper mandible black ; lower one towards the base and
the legs pale flesh ; irides deep hazel ; eggs 4 to 5, greenish-blue,
mottled with olive.

Dorsal aspect. Olivaceous, inclining to rufous on the head, ao-
cording to Nuttall—in the specimen before me, olivaceous; tail
ferruginous ; primaries and secondaries inclining to farruginous
on the outer webs, and ashy on inner ones.

Ventral aspect. Line round the eye white; chin, throat, and
breast yellowish-white, streaked with black on the side of the
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throat, and spotted with black on the breast. The spots have an
olivaceous tint on the breast, and become blended together on
the flanks; abdomen, vent, and tail coverts pure white; inner
webs of the secondaries with an oval yellowish-white spot towards
the base of their inner webs.

3rd primary longest; 1st a fittle longer than 5th. Length 73
inches; alar breadth 11 inches. Bill slightly notched,

T. mustelinus., The Little Thrush,
T. Wilsonii of Buonaparte !
T, mustelinus, Baird!

v.g.p. Bill blackish-brown, except at the base of the lower one
which is pale; legs pale brown; irides deep hazel; cggs 4 to 5
emerald green,

Dorsal aspect. Brownish ferruginous; an oval spot of yellow-
ish-white towards the base of the inner webs of the secondaries,

Ventral aspect. Line round the orbits pale; cheeks, throat, ab-
domen, vent and tail coverts pure white ; breast, and sides of the
neck cream colour spotled with brown; sides of the breast and
flanks inclining to ash.

2nd primary longest; 1st and 3rd equal. Length 7 inches;
alar breadth 11% inches. Tail square, feathers pointed.

T, melodus, The Wood Thrush.
T, mustelinus of Wilson ! Baird !

p.c. Above bright cinnamon brown, brightening into rufous
on the head, and inclining to olive on the rump an1tail. Beneath
whitish, thickly marked with pencil shaped spots; vent pure
white; orbits of the eye white ; bill dusky brown slightly notched,
the lower mandible flesh coloured towards the base; legs and
claws very pale flesh colour ; iris dark chocolate. Length 8 inches;
alar breadth 13 inches.

(20 be continued.)

Qan, Nat. 13 Vor. VI



194  Macfurlane on the Extraction of Cobalt Oxide

ARTICLE XVIIL—-On the Extraction of Cobalt Ozide from
the Iron Pyrites occurring mear Brockville, C. W. By
Tromas MACFARLANE.

About two miles to the north-west of Brockville, in the town-
ship of Elizabethtown, C. W, theré exists a deposit of iron pyrites
of very considerable extent and importance. It belongs to the Lau-
rentian system, but it is not known what rocks immediately ad-
join it, as they do not come to the surface. Although an exca-
vation of fifty feet long, and thirty broad, has been made in the
deposit, the limit of the minerals in either direction, has not been
reached. Two varieties of the pyrites are found hera, the one
somewhat porous and dull, and the other compact, of a yellow-
ish-white colour, and a very bright lustre. Iron pyrites, as is
well known, contains one equivalent of iron and two of sulphur;
or 45.77 per cent, of the former, and 54.23 per cent. of the lat-
ter element. It is a most important source of sulphur for the
manufacture of sulphuric acid. The iron pyrites of the above
mentioned locality contains the usual constituents, but in the com-
pact variety especially, a portion of the iron is replaced by a
small per centage of cobalt, equal, according to Dr. Hunt’s anal-
ysis, to 0.52 per cent. of cobalt oxide, and according to my own
to 0.50 per cent. The occurrence of cobalt in many pyrites of
the Laurentian formation, has been repeatedly remarked by Dr.
Hunt, and I have detected its presence in many specimens of
pyrites occurring in the Primitive Gneiss formation in Norway.
While at the Modum Smalt works, and the Skuterud cobalt
mines in that country, I had opportunities of experimenting on
these pyrites, and of devising a process for economically extract-
ing the cobalt which they contain. The principal object of the
present paper i8 to describe the manner in which this process
might be advantageously applied in treating the Brockville py-
rites.

‘When the compact variety of the cobaltiferous iron pyrites of
the above deposit, in fine powder, is mixed with one-tenth of
its weight of common salt, also finely divided, and calcined at a
low red heat, with free access of air, the following chemical
changes take place :—First, the greater part of the sulphur of
the pyrites is oxidized, and disengaged as sulphurous acid, the
iron also combining with oxygen and forming peroxide of iron.
At the same time the small proportion of cobalt present is con-
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verted into cobalt oxide. At a later stage of the operation, part
of the sulphurous acid formed comes in contact with the peroxide
of iron, and is, through its agency, further oxidized into sulphuric
acid, which combines with the iron oxide, forming finally a com-
paratively small, quantity of sulphate of peroxide of iron. The
cobalt oxide 2lso combines with sulphuric acid, forming sulphate
of protoxide of cobalt, These sulphates react on the common
salt, producing sulphate of soda, with perchloride of iron and
protochloride of cobalt. Air having still access, the perchloride of
iron is resolved rato peroxide of iron and chlorine gas, which es-
capes and may be recognized by its odour, 50 soou as the evolu-
tion of sulpburous acid has ceased. Protochloride of cobalt is also
decomposable by heating in a current of air, the products being
chlorine and cobalt oxide; but this change does not take place
until the perchloride of iron has been wholly decomposed. It is
at this point that the caleination must be interrupted; that is, as
soon as the perchloride of iron is decomposed, but before the
decomposition of the protochloride of cobalt commences. When
the operation is stopped exactly at this point, the calcined resi-
due yields with water a solution containing no iron oxide, or but
a trace, and the whole of the cobalt in the state of protochloride.
I have made many trials of the above process with the Brock-
ville pyrites, all yielding results confirmatory of the above reac-
tions. The following are among the most conclusive of them :
1000 grains of the ore were calcined as above described, with 100
grains of common 8alt in a common muffle farnace. The mate-
rials were withdrawn from the muffle, as soon as strong and pure
chiorine commenced to be evolved, aud the evolution of chlorine
continued until the materials were cooled to a certain point. The
calcined rasidue weighed 780 grains, and contaiued in 100 parts,
Peroxide of iron........ 86.300.
Sulphste of gods..cs .or 5.700 = 1.28 suiphur.
Protochloride of cobalt,.. 1.343 == 0.775 cobalt oxide.
Protochloride of copper.. 0.327 == 0.193 cupric oxide.
Perchloride of irom...... 0.069 == 0.029 ferric oxide.
Chloride of sodium...... 7.271 by difference.

100.000
The five last mentioned constituents were of course soluble in
.water. According to these results, the 780 grains of residus must
have contained six grains of cobalt oxide; conséquently 0.60 per
cent. of this substansehad been; exiracted from the pyrites, The
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1000 grains of pyrites contained 542.3 grains of sulphur, and
the 780 grains of the residue, only 9.98 grains Consequently
98.16 per cent. of the sulphur had escaped as sulphurous acid,
and only 1.84 per cent. had been converted into sulpburic acid
aud combined with soda.

That the iron oxide, as stated above, has considerable influence
in converting the sulphurous acid into sulphwric acid, will appear
from the following experiment: 59 grains of iron pyrites, 58%
grains of common sall, and 234 grains peroxide of iron, (free
from sulphuric acid) werc mixed and caleined in a muffle, at a
low red heat, until sulphurous acid and chlorine ceased to e
evolved. The materials weighed after calcination 336 grains, and
contained in 100 parts :

Peroxide of iron.«se.. 79.5
Sulpbate of soda..... < 19.2 = 4.31 sulphur.
Chloride of sodium.... 1.3 by difference.

—

100.0

The original 59 grains of iron pyrites used, contained 32,
and the resulting 336 grains, 14.48 grains of sulphur. Conse-
quently 55 per cent. of the sulphur kad escaped assulphurous acid,*
and 45 per cent. were converted into sulphuric acid, instead of
1.84 per cent. as in the experiment above described. That the
larger quantity of salt used did noi .. ~terially contribute to this
result, I have proved by a series of experiments, which resulted as
follows :—

1. When iron pyrites, mixed with 5 per cent. of its weight of
common salt, is calcined as in the last described experiment, 1.24
per cent. of the sulphur contained in it, is converted into sulphuric
acid, and combined with the soda.

2. When 10 per cent. of salt is used, 1.84 per cent. of the sul-
phur is, as we have seen, converted into sulphuric acid.

3. With 50 per cent. of salt, 2.86 per cent. of the sulphur isre-
tained as sulphuric acid.

4. With 100 per cent. of salt, 7.46 of the sulphur is thus re-
tained.

In this last, tha proportion of common salt to the pyrites is
the same as in the experiment where peroxide of iron was used,
but in the latter case five times more sulphur was converted into

«The sulphurous acid was accompanied by chlorine, in almost the
proportions necessary for their complete conversion of the two into sul-
phuric and hydrochloric acids, on being brought into contact with steam,

(SO, C1- HO = S0, -+ HOl).
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sulphuric acid, than when the pyrites was calcined with salt
alone.

Having thus explained the rationale of the process, I proceed
to touch upon its application on the large scale. It will be seen
from the above experiments that only a very small proportion of
the sulphur contajned in the pyrites, is necessary for the extrac-
tion of the cobalt. There would be abundance of it left in the
pyrites for this purpose, even although it were previously roasted
in pieces of about the size of an egg. It has been found that the
residue from the burning of pyrites in lumps, in the manufacture
of sulphuric acid, contains six or seven per ceat. of sulphur,* and
this would also be the case with the Brockville pyrites, if roasted
in heaps or shaft furnaces. A previous roasting would be of
advantage, because it would lessen the cost of the subsequent
calcination, render the pyrites more easily stamped to powder,
and admit of the manufacture of sulphuric acid from the sulphur-
ous acid evolved. After roasting, the pyrites is reduced to pow-
der, and mixed with the salt. The mixture is then brought on
to the hearth of a common calcining reverberatory furnace, heated
to low redness, raked about, and tested from time to time.
So soon as pure chlorine is evolved, and the mass ceases to glow
in the furnace, and gives with water a solution containing little or
no iron, the mixture is withdrawn from the furnace. When cool,
it is brought into a large tub, where it is stirred up with hot
water, If the calcination has been properly performed, a solution
is obtained having a beautiful rose colour. Thisis drawn off, or
if necessary filtered from the insoluble residue of peroxide of iron
which is washed with fresh quantities of water until it no longer
yields a solution containing cobait. The more dilute solutions
thus obtained, are used for freating fresh quantities of the cal-
cined material. The rose-coloured solution contains besides the
cobalt, a small quantity of copper, and a trace of iron, together
with whatever sulphate of soda has been formed, and the com-
mon salt which may have been left undecomposed. The copper
and iron may be sevarated from the solution by adding a slight
quantity of a dilute solution of carbonate of soda. They are pre-
cipi ater as earbonates, before the cobalt, and are separated from
1, eolulion by filtration. The filtrate is then treated with a
fuitker quantity, of a solution of carbonate of soda, more con-

* Fabriques de produits chimiques. Rapport & M. le Ministre do I'In-
terienr, par la Commission d'enquéte. Bruxelles, 1856,
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centrated than before. Carbonate of oxide of cobalt falls as a
peach-blossom colored precipitate. This is washed by subsidence
and decantation, collected on a linen filter, dried and ignited in
close vessels. The result is pure cobalt oxide, such 23 is nsed
for imparting a blue colour to poreclain and stone-ware, Itsprice
in the English market, about a year ago, was thirteen shillings
sterling the pound, and probably its present value may with safety
be assumed to be eleven shillings sterling.

The cost of the process above described, depends of course,
much on the locality where it is carried into operation. Buteven
supposing this te be some distance from the mine, I believe the
manufacture would be found to be remunerative. The cost of both
mining and manufacturing might be estimated as follows :—

Excavation, per ton...cvees.. ... 83.00
Roasting B eiseenens . 0.25
Freight to factory, say...... ceees 8450
Stamping.ceeeeeeeasd O 0.50
Caleining. covvvevieennnns eees. 6.00
Lixiviation, precipitation, &e..... 1.25

Freight to markes, agency, &c.... 0.50

$14.00

From one ton of ore there might be produced, making some
allowance for occasional failures, at least eight pounds of cobalt
oxide, worth eleven shillings sterling the pound, equal to £4 8 ¢
or $21.12. 1 think therefore that the treatment of the
Brockville pyrites for cobalt might reasonably be expected to
yield a profit of,say $7 per ton. Of course, many disadvantages
and failures are apt to attend the commencement of any new
manufacture, but in the above estimate I have made some allow-
ance for such.

In this calculation, I have reckoned nething for the sulphur
which the pyrites contains. Were the manufacture of sulphuric
acid combined with that of the cobalt oxide, there is no doubt
but that a very remunerative business might be established.
Canada is certainly not a manufacturing country. It is therefore
improbable that much sulphuric acid would be used here for
manufacluring soda, or in bleaching or dyeing. But Canada
contains inexhaustible sources of roek oil or petroleum. Ow-
ing to the offensive odour of this substance in its crude state, it
is difficult to procure freight for it to Great Britain. This neces-
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sitates its purification in Canada, and as is well known, sulphuric
acid is the most effective deodorizer that can be employed in re-
fining it. In proportion then as vefineries for petrolenm are es-
tablished, the demand for sulphuric acid will increase, and no
doubt a manunfactory of this acid would be able to dispose of an
immense quantity; There are very few chemical ranufactures
which may be said to be indigenous to Canada, but this oue, of
the products to be obtained from these pyrites, in conjunction with
that of refined oils from crude petroleum, possessing a natural
and sound foundation in the province, would flourish rapidly, and
doubtless be permanently successful.
Acton Vale, C, E,, 13th May, 1862,

ARTICLE XIX.—List of Eutomologists in Canada. By Rev.
Cuaries J. S. Beraung, B. A., Cobourg, C. W,

The following list of those engaged in the study of Entomology
in Canada has been prepared chiefly with the object of making
collectors known to each other, It is almost unnecessary to state
that the idea was suggested by the lists in Stainton’s Entomologists’
Annuals. It was at first considered that the great and primary ad-
vantage to be derived from it was that collectors in one part of
the country would be enabled by its means to find out who are
addicted to their favourite pursuit in other places, and thus obtain
specimens of those local species in which their own collections are
deficient, Since, however, the number of those engaged in this
study has proved to bs so much larger than was at first anticipa-
ted, several of my correspondents have agreed with me in the opin-
ion that it would tend very much to the advancement of Eatomo-
logy in this country, were a-club to be formed, and meetings to
be held once or twice a year at some central place, to be decided
upon hereafter. We have come to the conolusion that, if this
project meets with sufficient encouragement from Entomologists,
no better time or place cou's beselected for the first meeting than
that appointed for the next exhibition of the Provincial Agricultu-
ral Association, which is to be held at Toronto, during the week
commencing Sepiember 22nd, 1862. If such a meeting can be
beld, it is much to be desired that Entomologists should bring to
it all their undetermined specimens, as well as any duplicates they
may have of rare species; by so doing favours could be mutually
conferred, and much information diffused with regard to‘the dis-
tribution of species, ete.  The Meeting would, deubtless, prove ad-
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vantageous in many other respects; and, in addition, such a 7éu-

nion of kindred spirits could not fail to prove exceedingly agree-

able. Itrust, therefore, that this project may not fall to the
ground, but that before long, Canadian Entomologists may have
the pleasure of making each other’s acquaintance.

In the following list is enumerated every Entomologist in Ca-
nada whose name and address I could learn, and who was willing
to permit his name to appear ; there may be a few others,—if so
I trust they will speedily make themselves known either to Mr.
Saunders {who has kindly shared with me the trouble of prepar-
ing this list) or to myself.

1. Beapig, D. W, St. Catherines, C. W, Coleoptera and Lepidoptera.

2. Brin, R., Provincial Geological Survey, Montreal. Al orders ; but
especially Coleoptcra and Lepidoptera. '

3. BeraoNg, Rev. COmaries J. S, B. A., Cobourg, C. W. Coleoptera
and Lepidoptera.

4. Biuives, B., Prescott, C. W. Coleoplera, Lepidoptera, and Orthop-

tera,

. BuLings, E., F.G.S. Provincial Geological Survey, Montreal., Coleo-

ptera and Lepidoptera.

6. Busy, Gro., Coldwater, County of Simcoe, C. W. Insecis of all
orders ; collects ulso for sale.

7. CreMeyty, Rev. Vincent, B. A., Peterboro’, C. W. Coleoptera and
Lepidoptera.

8. Corrie, TmoMas, Woodstock, C. W. Lepidoptera.

9. Couper, WiLLiay, National Bank Building, John street, Quebec.
‘ Entered the Entomological fields of Canadain 1843, and still con-
tinues his researches. Collects all the orders, and studies the geo-
graphical distribution of Coleoptera.”

10. Cowpry, THoumas, M. D., York Mills, County of York, G. W. A4l
orders.

11. Cowprry, HarringTON, York Mills, C. W.

12. Orort, Pror. Hexry, D.C.L. University College, Toronto. Collects
all orders, but more especially Hymenoptera and Coleoptera. His col-
lection of Coleoptera is the finest in the Province.

13. Croogs, Miss Kate, Hamilton, G. W.

14. Cuamaixngs, WinLovGEBY, Chippawa, 0. W. Coleopiera and Lepidop-

tera.
15. Dexrow, J. M., DundasStreet, London, 0. W. Lepidoptera and Cole-

opiera.
16. DeviyE, Taouas, Grown Lands Department, Quebec.
17. Dewar, Miss, London, C. W. Coleoptera and Lepidoptera.
18. Epwarps, W., Port Stanley, C. W. Coleopteraand Lepidoptera.
19. GisBgw, Miss, St. Mary’s, C. W. Lepidoplera.
20. Gmpwoop, G. P., Asst. Surgeon, Grenadier Guards, Jontreal.
21, Girowoop, Mrs. G. P., Montreal.

[
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22, GranT, Fraxois, Orillia, C. W.  Coleoptera and Lepidoptera.

23. Hiux, Rev. Geo. S.J., M. A., Markham, County of York, C. W.
Coleoptera and Diptera.

24. Hixoss, Rev. Winpiay, F, L. S., Pror. or Nar. Hist. University Col-
lege, Toronto. Studies all orders ; but does not collect.

25. HuBBeErT, JAaMES, Knox's College, Toronto, and (during Vacations)
Grafton, County of Northumberland, C. W. Diptere, Neuroptere,
and, to some extent, Coleoptera.

26. KreweroFF, O., Quebec. Insects of all orders ; pays particular atten
tion to Lepidoptera (Heterocera, and Coleoptera.

27. Lawrorp, J. M., Toronto. ZLepidoptere and Coleoptera.

28. Lawrason, W. L., Dundas Street, London, C. W. Lepidoptera and
Coleoptera. ~

29. Mowrris, BEvERLEY R., M.D. Institution for the Deaf and Dumb, and
the Blind ; 490 Queen street, Toronto. UL orders ; but chigfly Cole-
optera and Lepidoptera.

30. ProvANCEER, Rrv. L., St. Joachim, Montmorency, C. E. .ﬂllorders
except Aptera ; pays espcczal attention to Lepidoptera and Coleoptera.

31. Reep, E. Bavnes, London, C. W. Coleoptera and Lepidoptera.

32. ReywnoLps, T., Financial Director, Great Western Railway; Hamil-
ton, C. W. Lepidoptera.

33. Roogr, Carr. W. S., Scots Fusilier Guards, Montreal. Coleopiera
and Diurnal Lepzdoptera

34, Saunpers, WitLiaM, Dundas Street, London, C. W Al orders ;
chiefly Coleoptera and Lepidoptera.

85. Turtox, F., Simcoe Street, London,’C. W. Al orders ; chiefly Cole-
optera and Lepidcptera.

36. Roaers, RosT. V., Jr., St. Jameg’' Parsonage, Kingston.

ARTICLE XX.~—Onthe Chemistry of the Earth. By T, SterrY
Hoxr, M. A, E.RS.; of the Geological Survey of Canada.
Exztract of a letter to Elie de Beaumont, published inthe Comptes Rendus
of the French Academy of Sciences, June 9th. 1862.

On the 28th of October, 1844, a memoir was deposited with
the Academy by the illustrious Cordier. Being in a sealed packet,
its contents remained unknown until after his death, when at the
request of his widow, the seal was broken, and the paper, which
bears the date of October 22, 1844, was first made public in the
Comptes Rendus of the Academy for February 17, 1862. In this
remarkable memoir, which has for its title “On the origin of the
calcarcous rocks which do not belong to the primordial crust,”
(De Torigine des roches calcaires, efc.,) the author gives his
views upon the formation of limestone and dolomite. He rejects
Von Buch’s theory of dolomitization, which still finds some sup-
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porters, and which supposes that the magnesia was introduced
subsequent to the deposition of the sediments, by a % certain mys-
terious action of intrusive pyroxenic rocks,” which have been ejected
in the vicinity of deposits of pure limestone. Mr. Cordier also
combats the idea that these last have been formed entirely of the
debris of testacea and zoophytes, whieh according to him, form
but a small proportion of limestone formations. Going back still
farther, he finds the source alike of the carbonate of lime of these
organic remains, and of the great mass of calcareous rocks, in cer-
tain chemical reactions. The pure limestones, according to him,
pass into magnesian limestones by an admixture of dolomite, and
form thus a transition to the pure dolomites, so that we must ad-
mit & common origin for all these rocks. The source of the two
carbonates which compose them, accordibg to Mr. Cordier, is to
be found in the reaction of carbonate of soda upon the chlorids of
calcium and magnesium in sea-water; the carbonate of soda
being derived from the decompasition of feldspars, from alka-
line springs, and from plutonic emanations, This alkaline salt,
reacting upon the salts of sea-water, would give rise to chlorid of
sodium and carbonate of lime, and under certain conditions, to
calcareo-magnesian precipitates. From this reaction must result
a secular variation in the composition of the ocean, which cor-
responds to the progressive changes in the marine fauna of suc-
cessive geological epochs.

Such is the theory of Mr. Cordier, which is now published, for
the first time, in 1862 ; and which I have thus noticed in order to
call the attention of the Academy to my own published papers,in
which I have maintained similar views for the Iast four years. In
The American Journal of Science for January, 1858, I endeavored,
in admitting the igneous theory of the earth’s origin, to obtain some
notion of the chemical conditions of the cooling globe,by supposing
the matters which now form the earth’s crust to be fused together
by an intense heat. From this would result an atmosphere hold-
ing, in the state of acid gases, all the carbon, the sulphur, and the
chlorine, besides the elements of air and water; while the bases,
such as the alkalies, lime, magnesia, oxyd of iron and alumina, in
combination with silica, would form the solid crust. This would
afterwards be attacked by the acids precipitated, with water, un-
der the pressure of a high atmospheric column, and at an elevated
temperature; from which would result the separation of a great
amount of silica, and the formation of an ocean, whose waters
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would contain in the state of chlorids and sulphates, not only al-
kalies, but also large portions of lime and magnesia. At a later
period, the decomposition of exposed portions of the silicated crust
under the influence of water and carbonic acid, would give rise,
on the one hand to clays, and on the other to carbonate of soda.
This latter, reacting upon the calcareous salts of the sea-water,
must produce chlorid of sodium and carbonate of lime. We have
here a theory of the source of the quartz, the carbonate of lime,
and the argillaceous matters of the earth’s crust, explaining at the
same time the origin of the chlorid of sodium of the sea, and the
fixation of the earbonic acid of the atmospherein the form of
carbonate of lime, In this is seen a great and harmonious series
of chemical processes, which have operated, and which continue
to operate at the surface of the globe. These notions of the chem-
istry of the earth has been taught in my public lectures for the
last four years, and will also be found in a paper read before the
Geological Society of London on the 5th of January, 1859, and
published in the Quarterly Journal of the same Society for that
year, p. 488, In support of these views will be found the results
of a series of investigations published in the Reports of the Geo-
logical Survey of Canada, and in the American Journal of Sci-
ence for 1859, upon the reactions of solutions of bicarbonate of
soda with sea-water, and upon the conditions required for the
precipitation of carbonate of magnesia and the formation of dolo-
mite. We have there also shown the mutual decomposition at
ordinary temperatures, of solutions of bicarbonate of lime and
sulphate of magnesia, resulting in the formation of gypsum, and
of a soluble bicarbonate of magnesia, which becomes the source of
dolomite or of sepiolite. A notice of thefirst part of these researches
will be found in the Compies Rendus for May 28, 1859, In the
continuation of them, as cited above, it has been shown that the
association of magnesian and pure limestones, establishes the fact
that these rocks have both been deposited as sediments, and
that the hypothesis which explains the origin of dolomites by a
subsequent alteration of pure limestones is inadmissible. It was
also shown that great portions of limestone, even in fossiliferous
formations, have the characters of precipitates resulting from
chemical reactions, and have never formed part of organised be-
ings; which last, moreover, owe their carbonate of lime to similar
reactions.

My views upon the composition of the primitive ocesn were
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farther supported by the analyses of numerous saline waters from
Lowoer Silurian limestones, In these waters, the bases of which
are almost wholly in the condition of chlorids, about one-half of
the chlorine is combined with sodium, and the other half is nearly
equally divided between calcium and magnesium,

The Academy will perceive from the short analysis above given,
the extent and the importance of my generalizations, with which
the ideas of Mr. Cordier are, for the most part, in perfect accord-
ance. It will farther be observed, that the publication of Mr.
Leymerie, in which similar views are, to a certain extent, indi-
cated, (see the Comptes Rendus of March 10, 1862,) dates only
from 1861, while my own papers appeared in 1858 and 1859.

My researches upon the origin of dolomites and limestones fully
justify the previsions of Mr. Cordier. He however, in his theury,
excepted the limestones of primitive formations, but these are
known to modern geologists to be nothing more than metamor-
phosed sedimentary formations, dnd consequently offer no excep-
tion to the general view. The different sources of carbonate of
soda indicated by Mr. Cordier, may moreover be reduced to a
single one, inasmuch as both the salts of alkaline springs, and those
of what he calls plutonic emanations, are probably derived from
the decomposing feldspathic minerals of sedimentary rocks. The
argillaceous rocks, deprived of a large proportion of the alkali
which they once contained in the form of feldspars, are the equiv-
alents of the limestones which have been formed at the expense
of the chlorid of caleium of the primitive ocean.

The waters of certain rivers contain alkaline carbonates, in some
cases with notable proportions of silica and potash; an example
of this is found in the water of the Ottawa. The presence of
silica and potash in river waters appears to be in great part due
to the soluble matters derived from the decomposing vegetation
of peat bogs, for in the waters of deep-seated springs, both neu-
tral and alkaline, the salts of potash are generally found in very
ninute quantities. This is not surprising when we consider the
great stability of potash-feldspar, and also the power which alum-
inous soils possess of removing silica and potash from infiltrating
waters, and of replacing the latter by soda. Atmospheric waters thus
dissolve from sediments only the soda, lime and magnesia which
these contain, and, with the intervention of organic matters, oxyd
of iron, and sometimes oxyd of manganese. It results from these
affinities that the sediments which are most silicious, and conse-
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quently most porous, retain at last little more than silica, alum-
ina and potash ; while the more or less impalpable and imperme-
able sediments, which include large proportions of clay and marl,
retain their soda, lime, magnesia and oxyd of iron, and yield,
when metamorphosed, triclinic feldspars, pyroxene, hornblende,
and other minerals pf basic rocks. The alteration of the more
silicious and thoroughly lixiviated rocks, on the contrary, will
yield chiefly orthoclase, mica and quartz. In this way is
explained the origin of the two great classes of rocks, the gran-
itic or trachytic, and the pyroxenic types. These two types np-
pear alike among the metamorphic strata, and the intrusive
roasses, which last we have distinguished by the title of exotic
rocks, regarding them as displaced metamorphosed sediments,while
the metamorphic stxata in situ ave indigenous rocks. It follows
as a consequence of the principles above defined, that the com-
position of aluminous sediments must vary in the different geo-
logic epochs. In the Laurentian, which is the oldest known system,
rocks, having a base of triclinic feldspars, which contain much
soda, abound, while argillaceous rocks, like argillites, are un-
known. These however become abundant in more recent for-
mations, where natriferous anorthites, like those of the Lauren-
tian system, are comparatively rare. (See farther Quar. Jour,
Geological Society, 1859, p. 488, and Am. Jour. of Science.)

ARTICLE XXI~—Description of a new Enaliosaurian from the
Coal Measures of Nove Scotie. By 0. C. Marsh, B. A.
(Abridged from Silliman's Journal.)

Tue Reptilian remains from the Coal-measures, hitherto de-
scribed, are few in number, and have nearly all been regarded as
Batrachian, or Amphibian. Previous to the year 1844, the
existence of even this low form of reptilian life during the Car-
boniferous period was unsuspected by most geologists, and its
first appearance upon the earth confidently referred to the Per-
mian epoch. In that year Herman von Meyer announced the dis-
covery in the Rhenish Bavarian Coal-measares of a reptile gllied
to the Salamanders, which he deseribed under the name .Apateon
pedestris;® and about the same time Dr. King published an
account of the footprints of a large Batrachian, which he had

* Leonhard and Bronn, Neues Jahrbuch fiir Mineralogie, etc., 1844, page
336.
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observed in the coal strata at Greensburg, Penn* In 1852 Six
Chatles Lyell and Prof. J. W. Dawson obtained in the Coal-
measures of Nova Scotia the bones of the Dendrerpeton Acadia-
num (Wyman and Owen), which were the first reptilian osseous
remains described from the Carboniferous rocks of America.f
Since these discoveries were made, the Coal-fields of England
and Nova Scotia, as well as those of Ohio and Pennsylvania, have
afforded additional Batrachian, or Amphibian, bones and foot-
prints, so that at the present time the prevalence of this type
of reptilian life during the Carboniferous period is generally ad-
mitted. The more recent researches of Prof. Dawson in the
Coal formation of Nova Scotia have been rewarded by the im-
portant discovery of a new genus (Hylonomus) of very small rep-
tiles, which, he considers, had affinitits to the Lacertians, and
possibly belonged to that family, rather than to the Batrachians.j
The remains which form the subjectof the following description
are of great interest, since they indicate the existence during the
Palmozoic period of a group of highly organized marine reptiles
of large size, which have previously been found only in Second-
ary strata. These remains consist of two vertebrae, or more strictly
two centra or bodies of vertebrze. The vertebre was discovered
by the writer in August, 1855, while examining the Coal-measures
of Nova Scotia in company with his friend, Mr. William E. Park, of
Andover, Mass., Their resemblance inform-and appearance to the
vertebras of an Jekthyosaurus was so marked, that at the time of the
discovery the writer referred them to that genus, and made acareful
exploration in the vicinjty for further remains, but without success.
As soon as an opportunity occurred, the fossils were compared
with the vertebrae of Jehthyosauri from the Lias, and, although
some points of difference were noticed, the Enaliosaurian charac-
ters seemed to be equally well marked in each. 'Wishing to ob-
tain, if possible, some additional remains, the writer for some time
deferred publishing a deseription of the vertebre ; but a careful re-

* Description of fossil footmarks (of Thenaropus keterodactylum) found
ip the Carboniferous series in Westmoreland County, Penn.; by Alfred
T. King, M.D., Am. Journal of Science. vol. xlviii, page 343. Also in
vol. i, new series, page 268.

1 On the remains of & reptile (Dendrerpeton ARcadianum, Wyman and
Owen), and of a land shell discovered in the interior of an ersct fossil
tree in the Coal-measures of Nova Scotia ; by Sir Qharles Lyell, F.R.S.,
&c., and J. W, Dawson, Esq. Quarterly Journal of the Geological So-
ciety, hondon, May, 1853, vol. ix, p. 58. .

1 Proceedings of the Geological Soc. of London, 1859. Also Supple~
ment to Acadian Geology, page 33.



Jrom the Coal Measures of Nove Scotias 207

¢éxamination of the locality during the past summer afforded nothing
of a similar nature, and there seemed to be no reason for longer
delay in announcing so important a discovery. The remains were,
accordingly, briefly noticed by the writer in the last number of
the American Journal of Science; and, as they appeared to be
generically distinot from any hitherto described, he then proposed
for the species the name Hosaurus Acadianus, in allusion to the
early appearance on the earth of this higher type of reptilian
life.

The locality which furnished these fossils is ai the South Jog-
gins Coal formation, in Nova Scotia, on the southern shore of
the Chiegnecto channel, a branch of the Bay of Fundy. The
Cosl-measures at this place, according to Sir W, E. Logan, havet
a vertioal thickness of 14,570 feet, or nearly three miles; and con-
tain seventy-six distines seams of coal, with erect trees and plants
at twenty-two different levels, The strata dip to the south at an
angle of about 25°; and the destructive tides of the bay are con-
stantly undermining the high cliffs, and exposing for miles along
the coast fresh sections, rich in fossil treasures of vegetable and
animal life.

The present remains were imbedded in a stratum of argillaceous
chocolate-colored shale, which forms part of group XXV ir the
elaborate section of the formation made in 1852 by Sir Charles
Lyell and Prof. J. W. Dawson.f The position of this group is a
little more than 10,000 feet above the lower limits of these Coal-
measures, and beneath nearly 5,000 feet of coal strata, containing
at least twenty separate veins of coal. It is about 800 feet above
the locality which afforded the remains of the Dendrerpeton and
Hylonomus.

This group is sixty-six feet in thickness; and consists of choco-
late and gray shales, containing ironstone nodules, and interstrati-
fied with bands of gray sandstone, in which may occasionally be
observed ripple marks, and carbonized land plants. Ereet Sigil
larice, often of large size, occur at one level, and erect Cualamite
at another. Prof. Dawson cousiders these-deposits estuary or flu-
viatile sediments, covering flats, which were-at times dry, or near-

¢ From #ds the-dawn, and cabpos, & lizard. The specific appellation
ig from Acadia, 2 former name of Nova Scotia.
1 First Report on the Geology of Uanada, 1845.
1 Transactions Geological Society of London, 1853,



208 Manrsh, description of a new Enalivsaurian

ly so, and at others inundated. On.one of the rippled sandstones
he noticed a series of footprints, which he supposes might have
been made by a large Dendrerpeton.

Group XXV., immediately beneath the locality of the vertebra

is about twenty feet in thickness; and consists of a series of un-
derclays, or fossil soils, with Stigmaria, and small seams of coal, in

which may be seen Sigillari@ and Lepidodendra. Two feet below
group XXVI. there is a stratum of bitaminous limestone, which
contains the scales of ganoid fishes (Palaoniscus), coprolites, bi-
valve shells of the genus Naiadites and Spirorbis carbonarius at.
tached to plants and trunks of Sigillaria:.

The vertebrz, as already stated, are two in number : and when
discovered were attached to each other. Their uniformity in size
and appearance, as well as their collocation when found, would in-
dicate that they belonged to the same animal, and were contiguous
in the vertebral column. They are remarkably well preserved ; and
this results from their complete ossification in their natural state, as
well as from the peculiar matrix which has since contained thems
and furnished the material for their mineralization. The posterior
vertebra, in fact, with the exception of a small fracture, seems to
be nearly as perfect as in its original condition ; and from it the
description and measurements which follow are mainly taken.

A close examination of the fossils shows, that subsequent to the
death of the animal, and before being imbeded in the shale, they
were subjected to considerable violence. One of them has been
pushed aside from its original position about one-third of its di-
ameter, and also turned on its axis about 90°, so as to leave its
superior surface in apposition with the lateral surface of its fellow.
Through the center of the anterior vertebra an irregular cavity has
been made, and a wide fissure separates a segment from the rest of
the centrum. The edges of each of the fossils are somewhat
abraded, apparently from having been rolled about by water:
this, however, could not have been long continued; as the
delicate reticulate texture of the non-articular surfaces, being
protected by their slight concavity, is perfectly preserved These
injuries were evidently received before the entombment of
the vertebre ; and, as no similar remains could be found in the
vicinity when these were discovered, it is quite probable that the
same force, which caused the injuries, also widely separatel the
different parts of the skeleton.
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The gencral form of the vertebre is cylindrical, but their sides,
are somewhat compressed obliquely, which gives to the contour
of the center a sub-hexagonal appearance. They are much flatten-
ed in the direction of the antero-posterior diameter, which hag to
the transverse diameter about the proportion of 1 to 3. Both the
articular terminal facets are deeply and equally concavé; but
from the center to the margin, the surfaces aré conves, aud this
convexity is greatest near the center. The cavitics fot the reception
of the intervertebral matter begin immediately from the margin ;
and are considerably deeper than in the corresponding arts of the
Tchthyosuurus,indicating a greater degree of flexibility inthe spinal
column, Themargins of the vertebra are somewhatraised, asif they
had yielded to a forcible compression applied longtiudinally gnd
hence the lateral surfaces of the centers are concave in an antero-
posterior direction. This concavity is greater in the upper half of
the vertebra, and was nndoubtedly more marked originally than at
préserit, since the appearance of the margins indicates considerable
abragion. The non-articular surfaces of the centra are smooth
and vegular ; aud the external fibres of the osseous tissue are
singularly reticulated.

The neurapophyses aré riot anchylosed to the centrum, as in the
mammalia, nor connected to it by sutures, as in the crocodiles;
but their union with the vertobra is indicated by two pits, which
served for thelr articulating surfaces. These depressions are si¢-
uated on the superior surfaces of the centrum, intermediate be-
twaen the anterior and posterior marging of the extremities, They
are circular in form, and sink directly into the body of the verte-
bray instead of being elongated longitudinally, and raised on
ridges, asin the Ichthyosauri, The pits aroabouta line in depth,
and in the niore perfact of the fossils are not in their original
position; as a fracture in the upper part of the centrum has push-
ed them obliquely apart, so that a lite passing through their cen-
ters would form an angle of about 80° with the transvetse
diameter of the vertebra, The depressions occupy about one-third
of the distance between the margins of the articular extremities,
indicating that the base of the neural arch was of less antero-pos-
terior extent thau the centrum. The floor of the spinal cdnal is
narrow, being but five linesin breadth; and its surface in the nos-
terior vertebra is broken by the fradture previously mentioned,
which pasges lengthwise through its centar. No neuirapophyses
weré found with these fossils, but the nature of the superior arch

Can, Nar. 14 Vor. VIL
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is indicated by the articular surfaces which served for its attach-
ment. Without doubt its ossification was complete, since the
neurapophyses are never inferior in this respect to the body of the
vertebra. It is also probable that in the present case these parts
were anchylosed to each other and to their spine, as in the neural
arch of the Ichthyosaurus.

A rudimentary transverse process, or exogenous tubercle, is sent
off from each lateral surface of the centrum, at points equidistant
from the extremities of the vertical dismeter. Their position is near
the margin of the anterior articular surface, and the edges of these
parapophyses make the transverse diameter of this extremity some-

* what greater than that of the corresponding facet. At the surface
of the vertebra, each of these tubercles is about six lines in diameter,
but they rapidly diminish in size as they extend outward, and at a
distance of one and a halflinesfromthe centrum terminatein obtuse
points. They presentno indications of articular surfaces ; but exter-
nally appearto becomposed of radiating fibres of osseous tissue,snd
without doubt served for the attachment of muscles. These ele-
vations resemble in form and position the rudimentary transverse
processes on the caudal vertebrae of the Jehthyosaurus tenuirosiris,
and this similarity affords some ground for referring these fossils
to the same part of the vertebral column. That their true.posi-
tion is in the anterior or central caudal region, is further indicat-
ed by the absence from the centrum of irue costal surfaces, or ar-
ticular depressions for the attachment of ribs, which we should
expect to find present in the cervical or dorsal part of the spinal
column ; and also by the absence of a lateral compression of the
centers, which, in the Jckthyosauri, marks the posterior caudal ver-
tebre. Botk of the fossils are somewhat injured on their inferior
surfaces, and hence it is impossible to ascertain from the specimens
themselves whether heemapophyses originally existed. ’

A microscopic examination of the osseous structure of these
vertebree of the Hosaurus exhibits well-marked reptilian char-
acters. The Haversian canals are few in number, but large in
size, as is usual in this class. The lacune, although somewhat
irregular in shape, are much elongated, and show very little re-
semblance to the quadrate or stellate form of the bone cells in
fishes. They are frequently arranged concentrically around the
Haversian canals, and their walls are almost invariably well defined.
The canaliculi, as in the Zekthyosaurus and Plesiosaurus, are not
numerous, but appear to be finer than those in most saurians, They
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do not taper off and ramify, as in the bones of fishes, nor anastomose
with the corresponding tubesfrom the neighboring cells, although in
one of the longitudinal sections there are afew indications ofsuch
a connection. Some of the other sections examined show. a larger
number of canaliculi ; but generally there are only a few
of these tubes attached to each lacuna, and in some cases they
appear to be ‘%ntirely wanting. As the canaliculi vary
much in number in different saurians, and also with the age of
the animal, their paucity in this case is not remarkable. It is
possible, however, that the method employed in preparing the
sections was not well adajied to rendering these minute tubes
visiblee In a part of the transverse section a structure is
seen, which is quite different from the surrounding osseous
substance, This may be due to the presence of a small
cavity in the bone before the introduction of the mineral
matter, or to an imperfect ossification at that point: more prob-
ably the latter, as these vertebr, like those of the Plesiosaurus,
show in their interior structure a degree of ossification somewhat
inferior to that at the articular terminal surfaces.

It will readily be seen from-the previous description, that a very
close resemblance exists between these vertebrae and those of the
Ichthyosaurus. This isespecially noticeable in their flattened and
sub-hexagonal form, in their deep and regular terminal concavities,
and in the separate state of the meural arch. The differences
which exist, however, although of much less importance, must not
be disregarded. The most marked of these have already been
alluded to; and may be seen in the absence from the sides of the
centrum of costal articular surfaces, in the deeper concavities at
the vertebral extremities, and in the form and dimensions of the
superior ‘arch. The first of these differences would alone be
deemed sufficient, by the highest authority, to establish a distinction
between these remains and the vertebrm of the Zehthyosaurus;
for in that genus, according to the statement of Prof. Owen, which
is peculiarly applicable to the present case,~* Thelower tubercle
for the attachment of the rib never wholly quits the centrum:
any detached vertebral centrum therefore that might be dis-
covered, which had no lateral tubercle or articular surface for g
1ib, might be safely pronounced, whatever the form of its anterior
and posterior articular surfaces, not to have belonged to a true
Zchthyosaurus, provided it was not compressed laterally, as in the
small terminal ribless caudal vertebrae which supported the caudal
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fin in the Jehthyosaurus’** Theabsence of any lateral compressiomin
the present remains, together with their size and proportions,
prove conclusively that they cannot be brought under the exeep-
tion which Prof. Owen makes of the terminal caudal vertebra of
the Ickthyosaurus ; and hence the application of his rule would
separate them from that genus.

The points of similarity, then, between these vertebras of the
Fosaurus, and those of the Jehthyosaurus, which they most resem-
ble, clearly indicate that they belong to the same natural group-
of marine reptiles, and to the same order; while the differences
which exist between them seem to be sufficiently numerous and
important to authorize the conclusion that they are generically
distinet; as might naturally be expected from the vast periods
of time that separated their existence,

Since the genera of Enaliosaurians from: the secondary forma-
tions, although contemporancous, differed so widely in form and
structure; analogy would lead us fo infer that a Paleozoic repre-
sentative of the family would presdnt still more marked peculiarities
in these respects. It is, therefore, particularly interesting to find
indications of so strong a resemblance between. this primitive sau-
rian and the more recent fehthyosaurus, These fossils, howaver,
present some features of a lower and more ishthyic type of strue-
ture-than that genus possessed, and it is not unlikely that other
paxts.of the skeleton would.show a wider divergence,

These vertebree of the Zosaurus, although the only remains of
the genus at.present. known, are so characteristic and well pre-
served that they. afford considerable evidence in regard to the
structure and habits of the animal to which they belonged.
They indicate that this reptile, like the later Enaliosaurians, was
of great size,* air-breathing; cold-blooded, and carnivorous ; that
it was aquatie, and probably marine, inhabiting the sea or es-
tuaries; or possibly, as might be inferred from the place of
its entombment, the:mouths of rivers flowing into the sea} The

* Report on British Fossil Reptiles, Part I, page 102.

* If we suppose the number of vertebra: and the relative length of the
head of this saurian to have been the same a3the Ichthyosaurus, itsentire
length must have. been. between twelve and fifteen. feet, which is atleast
three times the extent of any reptile hitherto found in Palxzozoic strata.

t Altkough- the strata which contained the vertsbra are probably
fuviatilo or estuary dsposits; this-would notpreclude the possibility of
their containing marine remaing; as the waters from which they were
precipitated were undoubtedly so connected withthe sea thatan occasion-
al transfer of the inhebitants.from ons to the other might readily.be made.
Analogous cases are not uncommon at the present time.
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flattérned form of the vertebras; the great depth of their ter-
minal coheavitios; the separate condition of the ngural arch; afid
its short longitudinal extent at the base,—all are consistetit with
the conclusion that the Hosuurus was capable of rapid progiess
through the water in pursuit of its prey, which was probably fishes:;
and sinoe it had then, according to otr present kuowledge, no si-
perior in point of size, it muet hdve feigned supreme in the waters.
of the Catboniferous era.

As the verfebras which have been described in thid paper were
discovered in 1855, they are, consequently; so far asthe writer is
aware, the first osseous remains of a trué ait-breathing Sauriah
fromo the Coal formation; and the only Eraliosatritn remains
yet obtained from below the Upper Triassio. Ocoarring as they
thay do in Palzozoic strata, they add another to the #tguments
{  have been brought against the so-called “Development
Theory 5" and they show with how great caution we should re-
ceive the assertions, so frequently and confidently madeé on negs-
tive évidence alone, of the exact date of the creation or destruction
of any form of animal or vegetable life. They prove, mereover,
that during the deposition of the Coal-measures the atmosphere
was sufficiently free from the destructive gises, which, many
supposs were contained in it, to permit thé existence of a high
type of air-breathing reptiles. This period was, in fact, the fore-
shadowing of an age, then far in the futuré, when reptilian life
should hold undisputed sway upon the earth, until in tirn supplanted
by a higher and a nobler form of existence.

REVIEWS AND NOTICES OF BOOKS.

Fourth Report of the Geology of Kentucky, by Owen and others.

Report of the Qeological Survey of Wisconsin, by Hall and Whits
ney.

Report on the Colorado River of the West, by Jves, Newberry, and
others.

Report of the Geological Survey of Maint, by Hilckcock.

It is not a little creditable to the peaple of the United States,
that while engaged in the costly and bloody strifefor their national
existence, they do not wholly intermit their public exertions
on behalf of natural science. Each of the above mentioned works
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is a bulky volume, and some of them are expénsively printed and
illustrated, while all are replete with interesting and important
scientific facts.

The Kentucky report possesses a melancholy interest in con-
taining the obituary of the head of the survey, Dr. Owen, who
closed his useful course in November 1860. It contains an im-
mense amount of valuable local geology by Owen, Lesley and
Lyon, and a great number of analyses of ores and soils by Dr.
Peter, chemist to the survey. One of its principal features, at
least to geologists at a distance, is the paleontological report by
Lesquereux, in which he enters into an elaborate investigation of
the flora of the several coal seams, with the view of ascertaining
their peculiarities, and of obtaining evidence for the determination
of the different seams from their fossil plants. "We doubt if this
last end can be attained to the extent that Mr. Lesquereux anti-
cipates, since our experience has so far led to the belief, that in
the middle coal measures the flgra is very uniform, and varies
rather in consequence of local differences of soil and moisture
than from any general cause. The differences, however, in the
upper and lower members of this great series are in some res-
pects quite marked ; and such investigations as those of Mr. Les-
quereux are most praiseworthy and valuable.

The Wisconsin report is occupied in great part with a detailed
account of the vemarkable deposits of lead, in the form of galena,
oceurring in the older silurisn limestones of Wisconsin aud other
regions in the West. Prof. Hall contributes the introductory
chapter on general geology, and a paleontological report, accom-
panied with a systematic list, which is in many respects one of the
most useful forms in which to present such information. In this
list appears the unfortunate little Lingula, whose appearance in
the report of 1861 has excited some controversy in this Journal.
It is proper to state with respect to this, that Prof. Hall explains
the misapprehension, as lie regards it, in respect to the date of
his notice of this species, by the delay which has occurred in
the publication of operations stated to have been made long pre-
viously. It is one of the misfortunes of the rapid progress of
palzeontology that it should occasion such interference of work-
ers in this field, and raise suspicions very unpleasant to all par-
ties.

The Colorado report includes the results of the exploration of
the Jargest stream but one flowing from the United States terri-



Reviews and Notices of Books. 215

tory into the Pacific. The physical features of the region are re-
markable, presenting a series of deep ravines or ¢ canons® in
which the Colorado and its tributaries flow at depths amounting
in some cases to two or three thousand feet below the level of
the neighbouring table-lands, The scenery presented in these
deep cuts is of the most magnificent description, apalling the vis-
itor with its gloocmy grandeur. In the lofty precipices the whole
pal®ozoic seriés of rocks may be seen in regular and undisturbed
succession, and resting on older metamorphic rocks; while in the
higher table-lands cretaceous and triassic rocks appear, the
whole apparently constituting a continuous undisturbed series.
Dr. Newberry, the geolcgist of the expedition, has well availed
himself of these magnificent exposures. He attributes the pre-
sent irregular features of the country entirely to aqueous erosion,
and this by running water. It is indeed the long prevalence of
river action in an uundisturbed country that can alone produce
such effects.

The survey of Maine, at the opposite extremity of ths Union,
from the Colorado river, was commenced last year by Mr. Hitch-
cock, and his report shows a most praiseworthy diligence,
and an excellent combination of effort with others working in
neighbouring fields, along with great capacity for such work.
The observations made and fossils collected enable us for the first
time to form just ideas of the parallelism of large portions of the
rocks of Maine with those of New York, Canada and Nova Sco-
tia. The lower silurian rocks are represented by clay slates,
holding a few fossils regarded as primordial in their type.
Other deposits occurring in several places are regarded as upper
silurian, and correspond very nearly with the ¢ Arisiag series” of
Nova Scotia. There are extensive deposits of Devonian rocks, in
one member of which, exposed at Perry, we have three remark-
able plant-beds, some of the fossils of which have been noticed in
this journal. The drift deposits have also been carefully sketch-
ed, and with the aid of Mr. Fowler of Portland, a list of these fos-
sils-has been prepared, and comparicons instituted between them
and those of the similar deposits in Canada, with which they cor-
respond very closely in their arrangementand fauna. The indica-
tions are those of a marine fauna similar to those of the preseut
coast, but with a prevalence of more northern forms indicating a
somewhat colder climate. 3. W. D,
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Descriptive Catologue of ths Econemic Minerals of Canada and of
its Crystalline Rocks, by Sir W, B, Logan and T Stexry Hunt,
This catalogue, prepared for the Great Exhibition in Lendon, is
an instance of that thoroughness which characterises everything
attempted by Sir W. E. Logan. It is in truth a descriptive list of
everything known to be of economic valuein Canadian mineralogy;
and must be of immenss service to the industrial interests of the
province ; more especially when practical men in" England can
compare its clear and accurate statement of facts with actual
specimens of the produets themselves, as exhibited in Loundon.
Mr. Hunt adds a similarly descriptive catalogue of rocks; which
with the specimens exhibited, will present to. European geologists
a better exposition of the lithology of €anada than, in so far as
we are aware, any other region on this ‘side of the Atlantic ean
boast, and one quite equal, to say the least, to.anything of the
kind afforded by European rock collections.
‘We copy, asspecimens, the notices of a few of the more impor-
tant of the newer mining localities and their products.
“ Ramsay Mincs, Ramsay, lot 3, range 6...Foley & Co., Montyead.”
“A vein cutting nearly horizontal beds of grey, geodiferoys,
brown-weathering dolomite.  The vein.is composed of calespar,,
3nd hag 3 breadth varying from two and a half to five feet, in
which the galena is disseminated in a width of from eight to twenty-
four inches, In some portions the vain is almost dead. ground,
while in others, judging by the eye, it would yield nearly two.
tons of eighty per cent. per fathom. The bearing of the lode is
about N.W,, and its underlie to the north-eastward, about a.fook
in a fathom. A trial chaft has been sunk on the lode to the depth
of thirty-seven feet, and the working of seventy-five fathoms of
ground, in 1858, yielded twenty-six tons of ore of eighty per cent.
A smeitisg furnace was erected to reduce the ore, and a ten. horse-
power engine used to give blast to the furnace and dry the shaft,
but a considerable spring of water having been struck, it. becams
necesssry to erect a more powerful engine,and ons of fifty horse--
power has just been completed. The dolomite is underlaié ¢on-
formably by sandstons, which crops out about a mile from the
mine, ard is unconformably supported by crystalline limestone
and gneiss of Laurentian age. About 105 fathoms south-eastward
ffom the main shaft, a counter-lode joins the main one; at an
angle of about 20°; its course being nearly N.N.E. and SS.W.
At the junction of the two lodes a shaft has been sunk in sand-
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stone, to-a depth of 21 feet, and in the excavation of the pit, in
which the united lodes have a breadth of ten feet, there have been
obtained about seven: tons of ore of twenty per cento Caleiferons.
Sformation, Lower Silurian.”
“ Lansdowne, lot 8, xange 8.ceesvs s oo vo o Geological Survey”
 Ore from a vein cuiting crystalline. limestone, and running
N. 60° W, The vein has a thickness of from six to twelva:inches,
and is: composed of calcspar, in which the galena is dieseminated
in Jnmps, which, in a triak shaft of abeut. fifty feet, sunk in 1854,
on the land of Mr. Buel, were sufficient to pay the expenses. The
largest of these lumps may have heen five or six inches. in width,
A counter-lode diverges from the main one near the. shaft, and
in this neighbourhood, thera oceur four additional lead-bearing
veins, running parallel with the main one, all contained in &
breadth of about 1060 feet, They run. « blignely across: the lofs,
and thys interseet the lands of several proprieters, On lot four
of the same range, Messrs, Foley and. Co., of Montreal, have sunk
a small shaft on one of the lodes.—Laurention.”
“ Bedford, 10t 19, range Toeessvenssenns .. Geological Survey

% Orp from one of five nearly parallel lodes cutting crystalline
limestone, in a breadth of abouta quarter of a mile, on the proper-
ty of Mr. Weston Hunt, of Quebec. The gangue of the lode is
a mizture of heayy spar and calespar. About a. mile tothe east- -
ward: of these, are other nearly parallel lodes, also cutting erystal-
line limestone, on land belonging to the same proprietor. Shallow
trial shafts were, many years ago sunk en some of these, but what
quantity of lead-ore was obtained in them is not known. On lat
13, range 5, of Bedford, Messrs, Foley & Co., of Montreal, have
sunk a trial shaft to a depth of fourteen feet, on a lead-bearing
lode of six inches, of which the gangue is heavy spar. It cuts
crystalline limestone, and reaches gneiss, and in both rocks shaws
good bunches of ore. 'This lode is about three miles south-west
from those first mentioned, and runs parallel with them.—Zau-
rentian.”

“N.B.~The distance between the Lansdowne and Bedford
lodes is about; twenty-five miles ; they bear for one another, and
it.appears not at all improbable that the veinsin the two-locali-
ties may. be identical, or belong to one group.. If a line from
the Bedford to the Lansdowne lodes were continued twenty-five
miles farther, it wonld cross the St. Lawrence, and strike Rossie
in St. Lawrence County, New York, where a well known group
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of veins of lead ore intersects Laurentian gneiss, Though just
now abandoned, some of these are supposed to be still unexhausted,
and two of them are known, at one period, to have yielded a
great quantity of ore; one of them as much as $142 worth to
a fathom. The Ramsay lode belongs to a series of veins which
run parallel with those of Bedford, at a distance of about forty
miles to the north-eastward, and although the two groups cut
different rocks, both are probably of one age, which would not be
older  than that of the Calciferous formation of the Lower Sélu-
rian seties.”
“ Bruce Mines, Lake Huron,.........,.Montreal Mining Co.
“ At the Bruce mines, a group of lodes traverses the location in
a north-westward direction, intersecting a thick mass of inter-
stratified grecnstone trap, The strata here present an anticlinal
form, the lodes running along the crown of it, All of the lodes
contain more or less copper ore, which is disseminated in a gangue
of quartz. The main lode, which is worked with another of ab-
out the same thickness, is, on an average, from two to four feet
wide. In a careful examination made in 1848, about 3000 square
fathoms of these lodes were computed to contain about 6% per
cent. of copper.  The quantity of ore obtained from the mine,
from its opening in 1847, was 472 tons of seventeen per cent
The deepest working is fifty fathoms from the surface. The num-
ber of men employed is thirty-four. Smelting furnaces, on the
reverberatory prineiple, were erected at the mine in 1858 ; the
fuel used in these was bituminous coal imported from Cleaveland ;
but after a trial of three years, the Company themselves ceased
smelting, and subsequently leased their smelting works to Mr. H.
R. Fletcher. At present, the ores are in part sent to the Balti-
more market, and in part to the United Kingdom.—Huronian.”
“ Wellington Mine, Lake Huron,..... West Canada Mining Co."
¢ The lodes of the Wellington Mines are probably a north-west-
ward continuation of those of the Bruce Mine. They are of the
same general character, some of them occasionally reaching a
thickness of ten feet. They occur on the ground of the Montreal
Mining Company, from whom they are leased by the West Can-
ada Mining Company at a royalty, and continue in the adjoining lot
called the Huron Copper Bay location, where they are worked by
the same Company. The quantity of ore obtained by this Com-
pany, from the Wellington mine, since 1857, is a little over 6000
tons of twenty per cent. In 1861, the quantity was 1175 tons of
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nineteen per cent., and from the Huron Copper Bay mine, pro-
bably about 1300 tons ; making the total quantity obtained by
the two mining companies in that year about 3000 tons, The
deepest working on the West Canada Company’s ground is about,
twenty fathoms. The number of men employed on the Welling-
ton and Copper Bay mines is supposed to be about 260. All of
the ore raised by this Company is sent to the United Kingdom.—
Huronian.”
& Acton Mine, Acton, lot 32, range 3,
W.H. A. Davies and C. Dunkin, Montreal.”
“The ore of the Acton mine occurs in masses subordinate to
the stratification, at the summit ofa band of greyish white and red-
dish grey compact sub-crystalline dolomite, from 200 to 300 feet
thick, belonging to the base of the Quebec group. The dolomite
is divided into two massive beds; if is associated with a good
deal of chert, and encloses mammillated fibrous concretionary
forms, resembling those of travertine. At the summit, the
dolomite often terminates in a breccia or conglomerate, with an-
gular and rounded masses of limestone, intermingled with ragged,
irregular masses of chert. In many places the dolomite is mark-
ad by the occurrence of the yellow, variegated and vitreous sul-
phurets of copper, which are in patches, running with the strati-
fication. In the neighbourhood of these, mauy veins, and strings
and veins of quartz interset the rock, in various directions, and
hold portions of the sulphurets of copper. The copper ores which
often contain native silver, appear to be maore abundant in the
upper part of the rock. At Acton the conglomerate is separated
from the main body of the dolomite by between eighty and ninety
feet of dark grey or black slates, intermixed with diorite ; in these
the conglomerate lies in large isolated masses, running parallel
with the summit of the main body of the dolomite. On the open-
ing of the mine, the sulphurets, where most abundant, appeared
partially to surround them ; in some parts constituting the paste
of the conglomerate. As the work proceeded, many slips and
dislocations, of no great magnitude, where found to cut the
strata, Some of them appear to run with the strike, and others
in two parallel series, oblique to one another. These disturb the
regular continuity of the copper-bearing bed, producing apparent
undulations in the dip, and causing the diorite and the limestone to
protrude into the copper ore, or unexpectedly to interrupt oune an-
other. The ores were found to be concentrated in three large masses,
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occurring in a length of about 120 fathoms., Proceeding south-
westwardly, the space occupied by the most northern mass, from
a breadth of 8 few inohes, gradually widened out to about ten
fathoms, in a length of about forty fathoms; beyond which it ap-
peared to be thrown about fourteen fathoms, obliquely to the
westward. The general bearing of the succeeding two masses
was still to the south-west, They were about £iteeh fathoms;
apart, and the larger or more southward one swelled to a breadth
ofmore than fifteen fathoms. The depth to which the ground has
been worked on the general slope of the bed, is about ten fathoms,
The oupriferous rock at this depth has & breadth of about tivelve
feet in a shaft on the northern mass, and shows rich ore in the
floor and the parts adjacent ; but with the exception of whet is
called Pike’s pit, in the most southern part, the floors of the other
masses do not at present exhibit that same abundance of ore which
characterized the upper part. The working of the mine however
up to the present time, has becr confined to the extraction of the
tich ore which was in sight. Little or nothing has been done for
diseovery, and it cannot be said how near to the present floor
of the mine, may be found other masses, similar to those that
have been excavated. Beyond these masses in opposite directions on
the surface, the ore becomes more scattered in the strata; but
there is evidence of its continuance for several hundred feet, in
spots and patches occasionally aggregated into masses of much
less importance than the three principal ones, In the first few
weeks' work in 1859, about 860 tons of ore, containing nearly
thirty per cent. of copper, were quarrie”, in open cuttings; from
two of the masses, without making much apparent impressicn on
the quantity in sight. The total quantity sent from the mine up
to the end of 1861, is said to be nearly 6000 tons; holding on the
average about seventeen per cent., of copper.—&uebec group,
Lower Silurian.”

The catalogue gives similar details respecting our deposits of
iron, nickel, silver, gold, chromic irom, petroleum, plumbago,
building stones, marbles, slates, clays, &ec., and skould be in the
hands of every one interested in the economic geology of the
country. It is, we believe, on sale at the bookstores. J. W.D.
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MISCELLANEOUS.

NOTIGR OF THE NATURAL HISTORY COLLECTIONS OF THE MCGILL
UNIVERSITY, .

The collections of the University in Natural History, which
have been accumulating under the care of Dr. Dawson, are now
placed in the uew roams provided by the liberality of Mr. Molson,
though the naming of the specimens has not been quitecompleted,
and will atill require much time.

The principle' of arrangement adopted has been that of dis-
posing in flat and wall glass cases, suites of specimens xllustratwe
of the subjects:of the lectures in Natural History, in the order fu
which they are taken: up in-the lecture room. Geographical col-
lections, and' duplioate and extra specimens are placed in drawers
under the cases in which objects of similar character are arranged.
The. greatest possible facilities will thus be afforded to the ele-
mentary student, while there will also be opportunity for farther
and mere detailed study.

The whele collection numbers about 10,000° specimens, of
which about 2000 have been collected by Principal Dawson, or
contributed from his private collection. The remainder have
been proeured by purchase or exchange, or by donations from
friexds-of the University, The specimens may be grouped under
the following heads >

1. Mineralogy.—The basis of this department is the collection
of about 2000 Canadian and foreign minera8 acquired from the
Jate.Dr. Holmes. To this have been added several species and
varieties by donation and purchase.

2. Gelogy and Paleontology—In this department are the
fossily of the Holmes collection the collections of rocks and
fossils presented by Sir W. E. Logan, and numbering 475 speci-
mens; eollections of British fossils presented by H. Chapman,
Esq., @, Evans, Eaq,, and others; collections of tertiary and car-
boniferous fossils, and local collections from the Azores, Murray
Bay; Lake Superior, Lake Huron, &c., contributed by the Prin-
cipai; with a great number of miscellaneous specimens, dona-
tions from friends and students. This collection is still very in-
-complete in. Permian, Triassic, and Tertiary rocks and fossils,

8. Zvology.~In this department there afe about 300 speci-
mens of Vertebrate animals, selected as far as possible with a view



2922 Miscellaneous.

to illustrate orders and familice. Many of these specimens have

been acquired by purchase, a few have been collected for the

College, and there are valuable donations from J. Barnston,

Esq., and others, In Articulates we have the Couper collection

of 2400 specimens of Canadian ‘insects, the Coleoptera of which,

numbering nearly 700 species, have been catalogued by Le

Conte; a miscellaneous collection of insects arranged by Mr,

D’Urban to illustrate the orders and families; and a collection of
British Hymenoptera presented oy the same gentleman. In

Arachnida, Crustaces, and Annclida, the collection is still incom-

plete, though there are a number of valuable specimens, collected

by the Principal, or contributed by Mr, R. J. Fowler and other
frdends. In Mollusks the basis of the collection consists of speci-
mens presented by H. Chapman, Esq.; the valuable collection of
South Sea shells presented by Sir Wm. Dennison ; 100 species of
fresh-water shells acquired from Mr. Anthony, and duplicates from
the Principal’s collection. There are also a valuable collection of
Norway shells presented by R. McAndrew, Esq., the commence-
ment of a local Canadian collection, some rare and specially in-
teresting species obtained by purchase, and donations from several
friends. The collection of Radiates comsists of specimens pro--
cured by the Principal, with donations from the Smithsonian In-
stitute, Mrs. J. Redpath, Miss Carey, Rev. C. C. Carpenter, Mr.
Fowler, Mr. Packard, and other friends. It is more full in
Echinoderms than in any other class, and is still very incomplete
in corals and their allies. .

4. Botany.—The principal part of this collection is the Holmes
Herbarium of 500 Canadian plants, exclusive of the grasses and
carices, which though named and revised by Col. Munro, have
not yet been catalogued. Therz is also a collection of sixty spaci-
mens of Canadian woods collected by the late Dr. Barnston; a
collection of Canadian woods presented by D. Davidson, Esq.; a
collection of Australian woods presented by Sir Wm. Dennison,
and collections of mossés, lichens, fungi and alge. The whole of
these are now very conveniently arranged in a separate room.
Only the commencement of a collection of exotic plants has as
yet been made,

5. Bthnology, &c.~—In this department there are a number of
Indian relics from Montreal, presented by the Principal, several
valuable casts of antiques presented by Mr. Blackwell, and a num-
ber of miscellaneous objects. It is not intended however to de-
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velop the collection much in this direction, as the available space
is not more than sufficient for the specimens required in Natural.
History proper. .

Measures are now in progress which it is hoped will tend to
supply some of the principal deficiencies, and add useful geogra-
phical collections, so as to make the Museum all that it is intend-
ed to be, a small but thoroughly servicedble collection for the
purpose of instructing students, and facjlitating the research of
local naturalists, for which purposes it will be in constant use.
No attempt will be made to amass a large general collection like
thatof the Natural History Society, or to rival either that institu-
tion or the Geological Survey in the departments in which they
are eminent, After securing a sufficient general cellection of types
for educational purposes, any farther additions will be made as far
as possible in objects not adequately represented in the other collec-
tions in the city. Its arrangement in the new building will much
facilitate the labours of the professors of Natural History and
Mineralogy, and it is hoped, add-new interest to the subject
in the minds of students.

It is intended that every specimen shall be labelled with its
name, locality, and donor, and this work has been already in great
part accomplished, so that it is hoped that the Museum may be
opened to students at the commencement of next session on the
6th September.

“On the Land Flora of the Devonian Period in North-Eastern
America.” By J. W. Dawsox, LL.D,, F.R.S.
{From JAbstracts of the Proceedings of the Geological Society of London.)

First noticing what was formerly known of the Devonian Plant-
rerains in these states of New York and Penunsylvania (Hall, Va-
nuxem, and Rogers), in Gaspé (Logan), in New Brunswick and
Main (Gesner, Robb, Bennet, Hartt, Matthew, and Hitcheock),
the author stated that with Messrs, Hartt, Matthew, and others at
St. John’s, he had lately examined the productive localities near
that city, and is now enabled to add largely to the account of the
Devonian plants he had already published in the ‘Canadian Natu.
ralist,’ vol, vi,1861.  He now enumerates about 70 species (32
genera) of plants as occurring in Upper Devonian of Pennsyl-
vania, New Brunswick, Maine, New York, and Gaspé, in the
Middle Devonian of New York and Gaspé, and in the Lower De-
vonian of Gaspé, Of these 70 species, two (Psilophyton princeps
and Cordaitesangustifolia) are referred also to the Upper Silurian
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of Gaspé ; and 10 (not including these two) reappear in the Car-
.boniferous strata. The Devonian Flora isless perfectly preserved
than that of the Coal-measures, and is probably yet very impet-
foctly known. It presents more resemblance to the fioras-of the
Mesozoic period and of modern tropical and: austral islands than
the coal-plants, The facies of the Devonian Flora in- Noith
America is very similar to that of the same period in Enrope.

NATURAL HISTE)RY SOCIETY OF MONTREAL.

The Annual Meeting of this Society was held in their rooms
yesterday evening, the President, the Most Reverend the Lord
Bishop of Mentreal and Metropolitan in: the chair. A largs at-
fendance of the members was present. “The Recording Saoretary,
Mr. Johin Leeming, read the minutes of the last meeting; after
which his Lordship the President said :

GeRtreMeN,—It becomes my ‘duty once more,-on this occssion
of the Annual Meeting of our Society to give some accoust of
our proceedings during the past year. I confess that it is with
no small consciousnoss of my own unworthiness for the post I
occupy, that I now again address you as your President ; because
T cannot but feel that I have myself been able to do s¢ very: little
for the advancement of those objects, which it is the business of
such a Society to investigate and illustrate. I can however, most
truly lay claim fo a warm interest in its success, to an anxious
desire to encourage in every way I can, the learned and useful
labours of others ; and I do most sincerely rejoice in being able
to congratulate you on the success of those Iabours, and the steady
advance which the Society is making in general usefulness; and
in the estimatior-of the public, Tle more direct and systematic
work of the Sooiety is that which is done at the regular morthly
meetings of the members'; where papers are presented and redd
unon any of those subJects which come at all within the putview
of this Institution ; and discussions and conversations take place
respecting them. As will necessarily be the case, where science
of any kind is the subject matter, these may not always be equally
interesting to the million, but are sometimes, as Hamlet says,
¢ caviare to the general's” yet they have been valuable, as contri-
butions to the cause of Natural Science, in almost every depatt-
ment, and have been afterwards preserved and widely dissemin~
ated in the bi-monthly numbers of the Canadian Naturalist.
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edited in this ¢ity by some of our members. These may be classed

under seven different heads, nunbering altogether about 35 orig-~

inal papers, exclusive of Dr. Smallwoqd’s valuable meteorological
tables ; viz :—Geology, 13; Zoology, 12; Botany, 5 ; Ethnology,

1; Meteorology, 1; Philology, 1; Chemistry, 2.

Lit of original papers read before and presented to the Naturaj
History Society of Montreal, from May, 1861, to May, 1862 :—
On the Pre-carhoniforous Flora of New Brunswick, Maine, and

Eagtern Canada. By J. W, Dawson, LL.D, F.G.8.

On the origin of some Magnesian and Aluminous Rocks. By T.
Sterry Hunt, M.A,, F.R.S.

Considerations relating to the Quebec Group, and the Upper
Copper-bearing rocks of Lake Superior. By Sir W. E.
Logan, F.R.S.

Notes on the History of Petroleum ar Rock Qil. By T. Sterry
Hunt, M.A,, F.RS.

List of recent Land and Fresh-water Shells collected arcund Lakes
Superior and Hurou in 1859-60. By Mr. Robt. Bell.

Catalogue of Birds collected and observed around Lakes.Superior
and Huron in 1860. By Mr. Robert Bell.

On the Mammals and Birds of the District of Montreal. By
Archibald Hall, MD., L.R.CS.E. (A paper for which a
silver medal was awarded by the Society to its author in
1839, but never before printed; it is now in course of pub-
lication).

On some of the Rocks and Fossils cccurring near Phillipsburgh,
Canada East. By E. Billings, F.G.S.

Recollections of the Swans and Geese of Hudson’s Bay. By Geo.
Barnston, Esq. .

On the occurrence of Graptolites in the base of the Lower Silu-

. rian. By E. Billings, F.GS.

A short review of the Sylviade or Wood-warblers found in the
vicinity of Montreal. By H. G. Vennor.

Additional Notes on Aboriginal Antiquities found at Montreal.
J. W. Dawson, LL.D., F.G.S.

Mr. Barraude on the Primordial Zone in North Americs, and on
the Taconic System of Emmons. By T. Sterry Hunt, M.A.,
FRS.

List.of :Coleopterous Insecis collected in the “County of Lincols,
C. W, ByD. W, Beadle.

Cax. Nar. 15 Vor. VIL
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On the recent discoveries of Gold in Nova Scotia. By J. W,
Dawson, LL.D., F.G.S.

On the origin of the name * Canada.” By Rev. B. Davies, LL.D,,
Member of the Council of the Philological Society of
London.,

An account of the Animals useful in an economic point of view
to the various Chippewyan Tribes. By B. R. Ross, H.B.CS.

On the Land and Fresh-water Mollusca of Lower Canada, with
thoughts on the general geographical distribution of Animals
and Plants throughout Canada. By J. F. Whiteaves, F.G.S.,
Honorary member of the Ashmolean Society of Oxford,
&e., &e.

On the Primitive Formations in Norway and in Canada, and their
Mineral Wealth, By Thomas Macfarlane.

On the Shore Zones and Limits of Marine Plants on the North-
Eastern Coast of the United States. By the Rev. Alex. F.
Kemp.

Contributions to Meteorology for the year 1861 from observations
taken at Isle-Jesus, Canada East. By Charles Smallwood,
M.D., LL.D., Professor of Meteorology in the University of
McGill College, Montreal.

Note on the Taconic System of Emmons. By T. Sterry Hunt,
M.A, F.RS.

Notes on the Flora of the White Mountains, in its Geographical
and Geological relations, By J. W. Dawson, LL.D., F.G.S.

On the failure of the Apple Trees in the neighbourhood of Mont-
real.—A communication to the Committee of the Natural
History Society of Montreal. By John Archbold.

On an Erect Sigillaria and & Carpolite from the Joggins, Nova
Scotia. By J. W. Dawson, LL.D,, F.G.S.

The New Spectrum discoveries. By Professor Robbius.

List of Diurnal Lepidoptera collected (unless otherwise specified)
in the immediate vicinity of L.ondon, Canada West. By W.
Saunders.

An account of the Botanical and Mineral products, useful to the
Chippewyan Tribes of Indians, inhabiting the McKenzie
River District. By Bernard R. Ross, H.B.C.S,

List of Mammnals, Birds, and Eggs, observed in the McKensis
River District, with Notices. By Bernard R. Ross, Corres
ponding Member, Nat. Hist. Soc., Montreal.
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Notes on Chemical Subjects. By Professor S. P. Robbins, Mc-
@ill Normal School.

On the date of the Report on the Geology of Wisconsin, noticed
in this Journal, Vol. VI, p. 465.

Many of thesa papers combine great practical utility, with the
scientific knowledge displayed in the manner in which the subjects
have been handled. For example :—* Considerations relating to
tke Quebec Group, and the Upper Copper-bearing rocks of Lake
Superior,” by Sir W. E. Logan. ¢ Notes on the History of Pe-
troleum or Rock Oil,” by Proféssor Hunt. ¢On the recent dis-
coveries of Gold in Nova Scotia,” by Principal Dawson. * On the
Primitive Formations in Norway and in Canada, and their Mineral
‘Wealth,” by Mr.T. Macfarlane. (A series of exceedingly valuable
papers.) “On the failure of the Apple Trees in the neighbour-
hood of Montreal,” by Mr. John Archbold.—While others were
of such a nature as to be of general interest to all Canadians; such
as ¢ Additional Notes on Aboriginal Antiquities found at Mont-
real,” by Principal Dawson. ¢ On the origin of the name of
Canada,” by Rev. Dr. Davies; and some others. But whatever
may be the estimate formed, by those amongst whom we live, of
the labours of this Society, and the proverb too often holds good
that **a prophet hath no honour in his own country;” yet the
Natural History Society of Montreal, is now a known and hon-
oured Iustitution, not only on this Continent, but in England, in
all parts of the Continent of Europe, and clsewhere. Besides its
regular circulation, 50 copies of the Canadian Naturalist are
distributed, on every issue of the Bi-monthly Numbers, amongst
as many of the principal Scieatific Societies thronghout the world ;
and extracts therefrom are constantly being republished by them,
in their own Journals and Periodicals, with most honourable men-
tion of our contributions to the cause of Natural Science in gen-
eral, and the illustration of Canadian Natural History and Geology
in particular. I wish, also, to direct attention to our Museum,
which, in its Zoological Department, and indeed I believe I may
say, as & general collection, is second to noae now existing in the
Province; and which we are auxious to see made useful, both as
a means of assisting the labours of students, and creating 2 taste
for Natural Science in the public at large. There is one depart-
ment of which I would make special mention, both on account of
its own value, and also because it is only very recently that it has
been placed in a condition to be at all easily accessible by those
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ceeking information from its stores. I allude to the Herbarium,
respecting which I have received an interesting account from the
Rev. A. F. Kemp, than whom there is no one amongst us better
qualified to judge of its value, or describe its contents,

Some account of the Herbartum of the Natural History Society
of Montreal.

“ A Committee has bedn appointed to put this valuable Herba-
rium into such order as to render it henceforth more useful for
the promotion of botanical research. Some progress has already
been made in the work. It has been put into the hands of a gen-
tleman well acquainted with the method adopted by the Botanical
Society of Edinburgh in the preparation and arrangement of spe-
cimens. Less is known about the collection of dried plants, and
less attention has been directed to it than its extent and value
merit. It is understood that theilate Dr. Holmes, whose Her-
barium is one of the treasures of the McGill Museum, presented
duplicates of most of his specimens, many years ago, to the Natu-
ral History Society. These form the original nucleus of our
Herbarium. Additions have from time to time been made to it
by other friends of the Society. Lady Dalhousie, who, while in
Canada, was an enthusiastic botanist, presented a large collection
of well prepared specimens of Canadian Flora, which it is under-
stood forms part of the collection. The chief and by far the
most valuable portion of the Herbarium, as well as the casein
which it is preserved, was however bequeathed to the Society
by the late Mr. Macrae, who devoted some years to the study and
collection of North American Flora. For this purpose he trav-
elled extensively in the Northern States of America and in Canada
East. He devoted much time and care to the preparation of his
callections, and has left them in admirable condition and preser-
vation. They have all been determined in accordance with the
system of the latest American botanists; and comprise several
valuable specimens from the Herbaria of Carey and Gray. Mr.
Macrae fell into ill health and was long an invalid. An enthusiast
in the scienca of botany, he deserves honourable mention and re-
membrance. Although he published nothing to attract attention,
he yet is entitled, considering the-exient and beauty of his collec-
tion, to be named along with the distingnished Botanists of
America. The collection should be entitled the Maerae Herba-
rium, If properly labelled and catalogued, it would form a geod

¢
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pasis for 2 eomplete illustration of North American Botany. It
is hoped that before long, by the exertions of the Committee to
whose care the Herbarium has been entrusted, it will be rendered
easy of reference to the members of the Society, and that by a
system of exchanges its lacun® will be filled up.”

“1t is also worthy of notice that the Society has a considerable
collection of Marine Algz, carefully catalogued and determined,
which might be useful io the Students of this department of
Botany. The Society will be happy to receive additions to these
collections from scientific fiiends.”

The usual course of Somerville lectures were delivered during
the last winter ; as will be more fully noticed in the report of the
Council, which will be read to you by-and-bye. I was only able
to be present at two out of the six, having been absent from town
when the rest were delivered, or else prevented by some unavoid-
able engagement elsewhere. But if the others were as interesting
as those I heard, which I have every reason to believe they were,
they will well have kept up the good name which the Society has
earned in former years,

The first lecture, at which I was present, was that delivered by
Rev. A. F. Kemp, “On minute forms of life, especially addressed
to the young.” And it was matter of much regret to me and
many others, that he so rigidly confined himself as to time, that
he could not make use of half the very beautiful diagrams, which
he had so carefully prepared to illustrate his subject. The other
lecture was by the Rev. E. Wood, “ A popular account of the
Durham Coal-fields, with a brief narrative of a visit underground.”
This was, I should think, one of the most popular of the whole
course; both from the graphic description given of those subter-
raneous regions—which, however, I own seem to me much pleas-
anter to hear of than to explore—and also from the circumstance
that just at the time of its delivery we had received from England
the Leart-rending intelligence of the terrible catastrophe at the
Hartley Colliery ; the nature of which the lecturer most fully
explained with appropriate diagrams. I think then that in various
ways the Society is endeavouriag faithfully to accomplish the ob-
jeets for which it was incorporated, and to aid in which it receives
an annual grant from the Legislature. And some indication that
itis at length beginning to be better appreciated by the citizens
of Montreal, may be gathered from the fact that 87 new mem-
bers have joined us during the last year, more than one-third as
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many as our whole previous numbers, When I look back upon
the state of the Society some ten years ago, at the time of
my first becoming a member of it, when I think of the feeble
efforts it was then making for the mere presarvation of its actual
existence, when I contemplate the names now on our list, both as,
to numbers, and, in so many iustances, as to standing and well
earned reputation, as men of science and learning, the good re-
sults of whose labours are acknowledged far and wide, wherever
natural science is valued and cultivated, when I look at our pres-
ent place of meeting with its well arranged museum, laboratory,
library, and lecture room, when I see how and by whom I am
now surrounded and supported, I begin with some confidence to
realize the truth of the motto which the Society has adopted, and
I feel that it is indeed becoming no idle boast to assert, “ Tandem
fit surculus arbor.” And though our usefulness and progress are
still very much crippled by the remaining debt due by the Society,
incurred by erection of this building in which we are now as-
sembled ; yet I cannot but entertain a strong hope that, by the
increasing support of our fellow-citizens, which it is our endeavour
to merit by our labours, we shall, at no distant day be entirely
relieved from this incumbrance.

RerorT oF CoUNcIL.

"The period having arrived when it becomes the duty of your
Council to lay before you the usual Annual Report, they have
now the pleasure of presenting you their Report of progress dur-
ing the past year, and such a statement, of the affairs of the So-
ciety as they hope will meet with your entire approval.

The Society during the past year has steadily advanced and
prospered. Many valuable and interesting papers have been
read, the monthly meetings have been well attended, and the
Somerville Course of Lectures delivered to large andiences. Im-
portant additions have been made to the Museum and the Lib-
rary, the list of members has largely increased, and the amount of
dues received from this source has improved the finances of the
Society. The publication of the ¢ Canadian Naturalist and Geo-
logist” has been continued with increased efficiency, and its eir-
culation much extended.

LECTURES.

The following Annual Free Course of Somerville Lectures was
delivered under the auspices of the Society :
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February 6th, 1862.—On the harmony resulting from apparent
discords and anomalies in nature.—CuArres Ross, Esq., C.E.

February 13th, 1862.—On the utility of birds to agriculture, and
the desirability of endeavoring to prevent thsir destruction on
the Island of Montreal.——AvrFrED RimMER, Ese.

February 20th, 1862.—On minute forms of life, especially ad-
dressed to the young.—REv. A. F. Keup.

February 29th, 1862.—* A popular account of the Durbam coal
fields, with a brief narrative of a visit underground.”

Rev. EpmMonp Woop, M.A.

March 6th, 1862.—On some relations of the mineral, vegetable
and animal kingdoms.—Dgr. T. 8, Hunr.

March 20th, 1862.—On the Geological History of a lump of
coal.—Dr. Dawsox.

MEMBERSHIP.

This department has been under the charge of a Committee of
the Council of four members, whose labors have been most pralse-
worthy and successful.

The list of members compared with that of last year is as fol-
lows :—

1860-61 1861-62

Life members,- - - - - 86 38

_ Ordinary members, - - - - 180 261
Eighty-seven ordinary members having been elected during
the year, and two only having resigned, and two died. Two cor-
responding members only were clected. Two ordinary members
of the Society, C. Dunkin, Esq, M.P.P., and H. J. Ibbotson,
Esq., have been elected life members on account of very munifi-

cent donations of books to the library.
PAPERS READ.

During the year twenty-eight papers have been read at the
monthly meetings, and the more important of them published in
the “Naturalist” These papers have been more fully noticed in
the President’s address.

PUBLICATION OF THE “ NATURALIST.”

In connection with the system of exchanges with scientific
jeurnals of other countries, your Council have to remerk that the
vapers published in the « Naturalist” bave been extensively re-
produced in other journals,and the reputation of this society, and
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its journal extended and increased, and the “ Naturalist” obtained
a wider and larger circulation and a foremost place as 6ne of the
representatives of Canadian science, very many valuable ex-
changes have theteby bedn added to our library, which when
carefully preserved and bound will largely increase the number
of volumes in charge of the librarian.

To D, A. Poe, Esq., of the Editing Committee, to whom was
entrusted the editorial supervision, as well as the members of the:
Editing Committee, the Society is indebted for their exertions and
labors in connection with the * Naturalist.”

MUSEUM AND LIBRARY.

The Reports of the Library Committee.stid of the Carator dre
herewith submitted. Very many valuable donations have been
presented to the Society during the past year, both to the muse-
um and to the library. There is still much to be done in the
labelling and arrangement of the specimens in the museum; and
it is hoped that this work will be pushed forward by our succes-
sors. 'The cabinetkeeper, Mr. Hunter, has assiduously attended
to his duties, the interests of the Society and the care of the mu-
seum. The numerous additions to the latter have been carefully
prepared and preserved by him.

GENERAL AFFAIRS.

The Council have to acknowledge with pleasure the receipt of
the annual grant of $1000 cy., from the Government in aid of the
Society. The financial affairs as detailed in the annexed Treas-
urer’s Report are highly gratifying. The actual debt of the
Society has been lessened about $300 cy., and ail interest on the
loans and the old accounts fully paid up. Negotiations to trans-
fer the debt in mortgage, with a lesser rate of interest, are now
nearly completed. There is every reason to hope that, by in-
cressed exertion, the burdensome debt now crippling the Society
may in the coming year he decreased.

The notification of the monthly meetings is now made by cir-
cular to each member, and the charge for advertisements in the
newspapers, which from the number of meetings formerly reached
to a large sum, entirely done away with, afid the attendance of
menbers séeuted at little expense.

Petitions have been forwarded to the Legislature for legislative
enactment for the protéction of the smallet birds, similat to that
which exists inn other countries, and should action be therein takett
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by the Legislature, great benefit will be ¢onferred on the farmer
and gardener. An act for the amendment of the constitution is
now under the consideration of parliament, and, if passed, the effi-
ciency of the Society will be thereby increased.

A committee of the members is now on deliberation concerning
the “disease of the apple trees on the Island of Montreal,” a sub-
ject of great and practical importance, snd their report will be of
great value to horticulturalists and to the Society.

From & vYeview of the events of the past year, and the progress
of the Society, your Council have every reason to believe that
their ardent wishes for the increasé of the prosperity and usefuls
ness of the Society will be realized, and that the Society may meet
with still greater success, and obtain that support from its mem-
bers and the public to which it is juatly entitled, much, very much
depends tpon the zeal and activity of the members, and if they
would see the Sociéty rank more promiinently as a public institu-
tion, its debt liquidated, and its membership augmented, they too
must assist. It is upon the sitbseription that we are to depend in
a great measure for funds not only to meet the current expenses,
buat to pay the old debts, and enable the Society to engage in fut-
thering the study of Natural History. Let the members feel that
a ¢ertain amount of responsibility rests upon them. The Council
acting in conjunction would find additional motives for zeal and
activity, and in promoting the legitimate objects of the Society.
They should feel that the members are aukiliaties in their labors,
and that their valnable counsel and assistance is afforded. The
Society then will surely réalize its important position,

Montreal, 15th May, 1862.

List 67 Doxations t0 1HE MUSEUN.

Dooits’ Hauss, DORATIONS.

John Lesming, Bsq. .. .. [Specimen of s Hill-fish,(Lepidosteus Huronensis.)
James Ferrler, Jr., Bsq..]  Do. do.
Stanley C. Bagg; Esq...[Snuff-box of a Mandarin.
|Map of the Seceding States of Ametica.
Piece of Ghrist Church Cathedral Bell.
Piece of Magnetic Wire from Sebastopol.
Rock Specimen from Cape Diamond, G. E
Do, . Sault-aux-Kecollets.
Mr, William Huntet.....[Male Canada Porcupine, (Hystriz dorsata.)
Nest of Indigo Bird, (Spyzia Cyanea,) 4 eggs.
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LisT oF DoNATIONS TO THE MUSEUM.

Doxors' NAMES,

DoNATIONS.

Mr. William Nivin......

John Leeming, Esqe.. s

S. J. Lyman, Esq. e....
Alfred Baynes, Esq.....
Mr. John C. Struthers...

Mr. AtchesOnseeeecenss

F. D. Fulford, Esg..es..
Mr.David eeeseacononn

Mrs, Col.Denny.eeoses.
Mrs, Harvey.ovovovaoss
H. G. Vennor, Esq......
George Barnston, Esq...

John D. McCord, Esq...
Mr. William Hagar.....

Mr. J. C. Swanston.....
Mr. Rowe....

Mr. Thomas Swanston. ..
Peter Redpath, Esq.....

Mr. Charles Robb..... .

Thos. Savage, Bsq......

A.F.Brown, Esq.cvaees
Bir. James Hempstead. ..
Mr, G. H. Vennor.......
Dr. J. A. Crevier.....es
Mr, James Thomson.....

Rice Bunting, Dolichonyz oryzevora.)

Baltimore Creole, (Icterus Baltimore.)

Red-winged Starling, (Aglaius Pheniceus.) .

Tyrant Fly-catcher, male and female, (Muscica-
pa tyrannus.)

Yellow-billed Woodpeclker, male and female,
(Picus varius.) .

Common Blue-bird, fumale, (Sialia Wilsonii.)

Three Purple Grakles, two males and one fe-
male, (Quiscalus versicolor.)

Red-winged Starling, (Aglaius Pheniceus.)

Rice Bunting, (Dolychonyz oryzivora.)

Purple Finch, (Erythrospiza purpurea.)

Nest of Young King-fishers (7,) (lcedo alcyon.)

Common Crow, (Corvus Americanus.)

A pair of live Turtles for the Aquarium.

A young female Fox, ( Vulpes fulvus.)

Common Tree Frog, (Hyla versicolor,) from
Darlington, C. W.

Specimens of Conglomerate from Hamilton,

W

Egg of the Great Northern Diver, or Loon,
(Colymbus glacialis.)

White-breasted Nest-hatch, (Sitte Carolinensis.)

Specimen of Garter Snake, (Coluber sirtalis.)

Female Gos-Hawk, (Falco palumbarius,) from
Three Rivers.

kin of & Flamingo fro m Carthage.

A gnecies of Lizard.

A species of Turtle from Constantinople.

Three Eggs of the Spotted Sandpiper.

Four Eggs of the White-throated Sparrow.

Garter-Snake and young, (Coluber sirtalis.)
Piece of the Cap of a Bell burnt by Confeder-
ates at Harper's Ferry.

\Coin of the reign of Queen Anne, 1703.

Great Blue Heron, (Ardea Herodias,) from Nor-

ton Creek, C. E.

Specimen of Horned Frog.
¢ Gorgonia pinnata from California.
& Cray-fish from Mammoth Cave,

Virginia.

Copper Beads and Shells of Purpura; Indian
relics found near Brockville, C. W., with
explanatory notice.

Great Horned Owl, (Bubo Virginiane,) from
Shefford, C. E.

Specimen of Fruit.

Collection of New Zealand War Implements.

Salmon Trout from.Lake Magog, C. E.

A Turtle from Constantinople.

Pair of Gold Fishes for Aquarium.
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Donors’ NAMES.

DoxnaTIONS.

Mr. John Sheppard.....
John Leeming, Esq.....

Dr. Dawson.ceseasaans

Specimen of Scrub Pine.
Fungus.
Nine Busts and Statuettes.
Three Porcelain Jugs and Vases.
Collection of Plants from Mount Washington

List oF DonNATiONs To THE LIBRARY.

Donors’ NAMES.

Nauzgs or Books.

Official..
I3

Sececsv ssceceoe

R TR RY RN RN

The Publishers. ..... .ee
Exchange for Naturalist.

The Publisherse sevevees

Officialieveccrecsaocees

The Author.evoee souee

J. A. Perkins, Jr....»..
Smithsonian Ins.,, Wash-
ington ..... teesves

Mr. Hammond.eeesesess
Royal Academy, Stock-
OlM.eeeevevoonneee

Dr. Dawson ceneeeanes
U. S. Patent Office, Wash-
INgLON sevovennnens

Canada Gazette.

Journal of Education.

Canadian Naturalist and Geologist.
Cenadian Journal, Toronto.

Annals of Botanical Scciety of Oapada. g
Proceedings of Lit. and Hist. Soc. Quebec.§ &
Silliman’s American Journal. 3
Journal Franklin Institute. a
Proceedmgs of Esgex Institute. 3
Entomological Soc. of Phila.f T
London Geologist. g
¢ Technologist. o

¢ Phytologist. .

Journal of Society of Arts.

British American Journal.

Scientific American.

Academy of Arts and Sciences, Philadelphis,
6 volumes, and Nos. 329 to 884.
Statutes.of Canada, in English and French.
Historical Magazine, June, 1861.

Explication du Zodiaque, Caen, 1861.

Les Oiseaux du Canada, par J. M. Lemoine.
Dundas, or Early Cansdian History, by James
Croil, Esq.

Pamphlets on Sunguinarie Cunadensis, by Dr.
Gibb.

Smithsonian Contributions for 1856.

Do. do.
Pamphlets on Nat. Hist. Komgsberg.,

Entomologiska Bidrag, P. III, 1859.
Calendar of McGill Umversxty

United States Patent Laws and Directions,
2 vols.
California Agricultural Soc. Jour., March to

May, 1861.
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List or DONATIONS 10 THE LIBRARY.
Doxors’ Nauzs. Nauzs or Books.

C. Dunkin, Esq., M.P.P.

S. L. Goodale, Esq......
Dr. Gibb, London......

Jules Marcou, Esq......

University of Norway. ..
Hon.d East India Co., Lon-
(1], PPN

Geological Soc., Berlin. .
John Leeming, Esq..

19 vols. Natural History of State of New York,
with the accompanying maps.

Ray’s Natural History,

Report of Maine Board of Agriculture, 1860.

Addrosses of Presidents Geol. Soc. of London,
3 copies.

Pamphlets on Taconic and Lower Silurian
Rocks.

Scientifio Pamphlets, 1 book and 16 pamphlets.

Magnetical and Meteorological Observations
for 1859, Bombay Obscrvatories, 9 pam-
phlets.

8 pamphlets on Scientific Subjects.

Taylor's Statistics of Coal, 1 vol. 8vo.

Bituminous Substances employed in arts, Phil-
adelphin, 1856.

'Waddington’s Visit to Ethiopia, London, 1822,

Antiquities, &c., in St. Peter’s, Westminster,

6 vols. Statistique Générel de 1a France.

2 vols. Bibliothéque des Mémoires.

1 vol. Algebra, M. Bourbon.

b vols. Chimie, Thenard.

1 vol. Histoire des Etats Européens.

1 ¢ ® e Moyen Age.

2 vols. (Buvres de Me. 1a Duchesse de Durag,

1 vol, Littérature et des Arts.

4 vols. Mulray’s Chemistry.

% vols. Wilkinson on Galvanism.

2 vols, Outlines of Mineralogy and Geology.

|4 quarto vols. Life 6fJames the First of England.

Tae CaNADIAN NATURALIST.
The Canadian Naturalist is sent to the following Institutions,

and Societies i—

CANADA, ETO.

University College,...e.vvvuuv... ... Toronto.

Trinity College,eevoveeevrneresonranns
Canadian Institute.c...vvivuvnransians
Knox College........
vivereenesossns.Cobourg.

Victoria Coilege,.. ..

Queen’s College,... ...

Botanical Society,. ...

66
({3
&

LR T PR NI R

ceererseaess.s o Kingston,

{3
sedss0tiven s

McGill College,.evveavevsss nnnnas. .. Montreal.
Bishop's College,+..oovvvevrsessas. .. Lennoxville,

se s

Laval University,

Literary and Historical Society..........

ce e

ceeisases.ossQuebec,
143

Natural History Society................St John, N. B.
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UNITED SBTATES.

Harvard College........... «eevssoss Combridge, Mass.
Ambherst Collagau,e v eenennnn. «eeve .. Amherst.
Yale Collegeyeee st aensariassasssess .. Now Haven.
Natural History Societyysseeeesssoes- oo Boston.
American Acad. Sciences...v.veeoveees

Essex InstitiutoyeseeveceessasasensssosSalem,
Lyceum of Natural History,eesy.«s.....New York,
Astor Libraryuve e cevveneienienecnes ¥
Academy of Natural Sciences,... s ......Philadelphia.
Franklin Institut6.eseencevsaeracassas o
American Philosophical Society.e....... 4
Smithsonian Institute,es s eevevese oo Washington.
Academy of Science, ... ooevvienenes .St. Louis.
University of Nashville,o ... v suuosen .. Tennessee.

GREAT BRITAIN,
Geological Societyy..veeeeuneresse s Tsondon,

Linnean Socioty,ceeeveeececsonsnnns P
Royal Society,eecoveeeanss ceemmaanees ¥
Entomological Society,ceses.o.. cerennen London.
Zoological Society,....... ceseeneosees K
Society of Arts,....... ceiieeeraeneees U
Chemical Society.....covevereenenenes ¥
Geological Survey of Great Bntmn.. ceees K
Botanical Society,....... ceeianen «++..Edinburgh.
Royal Physical Society,ee.cecenrennsn. “
Royal Society,eceeerveeenanes vecveees M
Royal Scottish Society of Arts,....... s W

Geological Society,eeraveeaaaraes oo Dablin,
Royal Irish Academy,...oeeveeeraeaans €

Royal Societyseeceeeeenrnenanns seeees G
Literary and Philosophical Soclety, cores .Manchester.
Natural History Society,..eeev0.0.4....Neweastle upon Tyne

CONTINENT OF EUROPE.

Société Géologique de France,.. ... .. .. Paris, France.
Academy of Sciences...se-ce eomt soacavmonss &

Académie des.Sciences, Arts, &Cyeeoo,roeDijon,
1’Académie Royale des Sciences, etc.....Lyons, ¢
Academia Car, LeoPeys e o v o ¢ ene 0o 00 o o g0 J€03, Saxe Weimar.
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Kaiserlichen Academie,...............Vienna, Austria.
Im. Geological Institute....oovvievaises ¥
Deutsches Geolog. Gesellschafft, .. ........Berlin, Prussia.
Koniglichen Akademie der Wissenschaften, “
Koninklijke Akademie van Wetenschappen. Amsterdam.
Konigl. Gesellschaft der Wissenschaften. . .Gottingen.
Société Hollandaise des Sciences..........Haarlem.
Konigl. Sachs. Gesellschaft der Wissen-
schaften........ ceveseenese.. .. Leipzig.
Société Tmperiale des Naturalistes........ Moscou.
Konigl. Bayerischen Akademie der Wissen-
chaften.........o0vve oo vt .. . Munich.

And to the following Periodicals :—
CANADA.

\

The Medical Journal,......c...........Montreal.
Journal of the Board of Arts........ «++.Toronto.
UNITED STATES.

Silliman’s Jouraal,.. ... sessesac-esns..New Haven,
GREAT BRITAIN,
Anuals and Magazine of Natural History,. . London.

The Geologist,...oueiue cevennn.. ee @
The Phytologist, .o eovvrveinieiiii i, &
The Zoologist,.v...... Crreieiieeeae, K

Thelbis,.. . ccviviiiiiiiniiinnnanea,
The Technologist,ee.veeverenraeiiann.
London, E. and D. Philosophical Magazine.

Natural History Review,........ creeare K
Microscopical Journal,.. ... voiiiaia...
Chemical News,....c........ cerereii.. &
The Builder,eveeeevenanans ceterrieeaas b
The Engineer,cecieereveeinnn.. ceeens G
The Gardeners’ Chronicle, . ......... cees &

Edinburgh New Philosophical Journal,. . . Edinburgh,

CONTINENT OF EUROPE.

Annales des Sciences Naturelles,... . . ... . Paris, France.
Archivesde Musée,.v.veennereiinnnenn & “
Allgemeine Deutsches Naturh. Zeitung,.. . Dresden, Saxony.
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Archiv. fur Naturgeschichte by Weigman,.Berlin, Prussia.

Leopolding,....... Chereeseeiaaene ...Jena, Saxe Weimar,
Leonhard und Brohn Jahrbueh,....... Stutgardt, Wurtemburg,
1 1) TR Cereeeanae Ratisbon, Bavaria.

3 ———

OFFICERS FOR 1862-3.
President—The Lord Bishop of Montreal and Metropolitan.

Sir W. E. Logan, LL.D., F.RS.
Principal Dawson, LL.D.,F.R.S,
. . Rev. A.F. Kemp.
Vice-Presidenis{ v W, H. A. Davies.
T, Sterry Hunt, M.A,, F.R.S.
E. Billings, F.R.S.

Corresponding Secretary—W. H. Hingston, M.D,

Recording Secretary—Mr. John Leeming,

Treasurer—Mr. James Ferrier, jr.

Curator—R. Craik, M.D.

Council—Rev. Dr. DeSola, Messrs. E. Murphy, Stanley C.
Bagg, Alfred Rimmer, W. Fraser,M.D., D. A. Poe, Prof. P. J.
Darey, M. A., Prof. A. Johnson, LL.D., C. Robb, C. E.

Library Committece—Messts. J. C. Becket, H. Rose, Professor
Cornish, Dr. Fenwick, and D. Mackay.

Editing Committee of the *“Naturalist”—Mr. D. A. Poe,
Acting Editor ; Principal Dawson, Prof. T. S. Hunt, Mr. E.
. Billings, Professor Robins, W. H. Hingston, M. D., ard Mr. John
Leeming.
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MONTHLY METEOROLOGICAL REGISTER, ST. MARTINS, ISLE JESUS, CANADA EAST, (NINE MILES WEST OF MONTREAL,) FOR THE MONTH OF APRIL, 1862,
Latitude, 45 degrees 32 minutes North. Longitude, 73 degrees 36 minutes West. Height above the level of the Ses, 118 feet.
BY CHARLES SMALLWOOD, M.D., LL.D.

=3
~3 K] N
2 || Baromotor—corrected . 28 O0ZONE. || BAIN. || svow. ! WEATHER, CLOUDS, REMAREKS, &0.&c.
) and reduced to Temperature of tho Tonsion of Aqueous Humidity of the Direction of Wind, § 5 g.g'fﬁ
b 320 I, Air—TL. Vapour. Atmosphere, SE82F || Mean {A cloudy sky is represented by 10, a cloudless ono by0.]
S (English inches.) ‘C 2R = [[smount{/Amount || Amount|
2 ‘ 25 5 | of,in || of,in || of,in
Al 6a.m. i 2p. m, 0 p.u| 6a.m. |2 p.m, 10 p.m,J| 6 a.m. [2p.10.[10 p. mJ| 6 2. m.|2p.m. {10 p.m. 6a.m, t 2p.m, l 10 p. m. mEs tenths. incines. inches. G a.m. 2 p.m. 10 p. o,
1 80.149 | 30,179 | 80.254 || 86.2 | 43.9 | 34.1 am | oo | oss .85 .76 .79 ||E-S.E. IS.8.E. [s.8.w, 0.30 1.6 A Cirr, Str. 4. Cu. Str. 10 Cu. Str. 9. Hail & rain 7.10 pm.
2 290 114 | 29,927 32,1 31,4 33.1 J143 .208 168 .79 18 .80 S. S, E. S. S, B, S. by W. 118.10 3.0 .t Fog. ‘e 4, Clear.
8| 20.779 | 20.824 909 i| 40.1 | 47.2 | 35.8 203 | .208 | .177 .82 .92 84 | WLSOW, WS WL W 409,90 2.5 |t Girr. Str. 10, Rain. Rain, . .
4[] 30.210 1 30,158 | 80,251 || 22.0 42,2 27.0 . 084 177 L1011 W71 .66 .75 w. S. by W. [S.W. 233. 60 1.0 ..|i Clear, Clear, Clear, Zodiacal Light Bright.
5 109 | 29.779 | 29,770 17.1 29,2 27.4 063 142 .129 67 .88 .88 I:I E.byE.|S. 8. E, W, S. W, 255, 60 2.5 Clear, Snow, Cu. Str. 10,
6l 29.86L §97 1 80.104 |[ 30.1 34. 26.2 .130 126 A1 73 65 81 S.8. W, W.by N. |[W.N.W. 122,70 1.5 i C.C. Str. 8. Clear. C. Cum, 4.
7 30.228 | 30,221 235 11.6 36,4 15.4 .051 149 055 72 71 [} W.S. W, |W.S.W. |S.S.E. 214,80 0.5 ..|: Clear, “ Clear.
8 196 144 135 5.1 44.3 16.7 L0401 196 .053 74 68 75 N B, B. S. 8., 42,20 0.5 ! “ Cirr, Cum, 4. “
‘9 103 009 101 10,4 41.1 248 .054 190 004 78 T4 73 E. N.N. E. N.N. B, 105.90 16 Clear, Clear, “
10 145 315 277 4 147 | 52.4 | 86.7 082 282 | .184 62 78 85 HN.E.byE. I8, E.Ly B, {S.E. 172.00 1.5 \ . “ TInp. S, H.9.30. |C.C. Str, 6.
1 319 400 a7 |f 22,5 | 560 | 310 093 308 | .126 78 74 76 || N.E.DyE.|S.E. by E. |[S.E.by E. » 86.50 0.8 “ “ Clear.
12 379 367 gkt 20.2 | 50.0 | 552 11 32 | a7 8L 78 85 !IN.E. S. W, S. by W. 118,40 0.5 “ u “
13 250 241 227 1 30.9 | 56.3 | 35.6 184 315 | .177 82 71 8 |[N.E.byE.S. S.E. S. S. E. 0.20 0.5 “ “ «“
14 201 199 241 24,1 57.4 38,9 .100 381 .188 79 8L S7 N. B. by B[S, BE. S. E. by E. 2.00 1.0 « Cu, Str. 4. C. C.Str. 8.
5 398 524 351 ) 87.2 | 617 39.9 .199 296 .210 90 79 86 S.S.E. S. B. S. E. by E. 1,10 1.0 Slight Rain, C. C. Str, 4 Clear. Faint Au. Bor.
16 279 183 36.5 61.2 44,2 L1901 442 .265 83 92 B.by 8, S. E. by E. [E.S. E. 5,11 1.6 ! Clear., Cirr, 4, Cu. Str, 9. .
17 001 18 120,908 || 45,6 | 66.4 | 48.1 303 502 | .310 89 78 92 HE.SE._ IS.S.W. |[S.byW. 56.90 0.5 | ¢.C. Str. 6. “ 4 Cirr. 2. Zodiacal Light.
18 {| 29.997 | 29,883 750 || 40.5 | 66.1 [ 42,0 2219 | L2109 | L2 88 87 91 [|W.byN. |W.byN. [S.W.byS. 30.80 1.5 | Fog. C.C,Str. 4. Rain,
19 82¢ 954 | 30.002 j} 41.1 46,1 39.9 212 .258 .210 82 S1 86 W. W, W. 844,50 2.0 C. Cun, 6. Cu. Str., 8., Cu, Str. 10, i 5
29 1| $0.007 | 30.075 151 |} 38.4 | 50.0 | 390.7 186 | .290 | .195 . 3L .82 82 ||W.byS. IS, W. S. by W. 66.30 0.5 Clear, Clear. Clear. Zodiacal Light Bright.
21 97 { 20,924 { 29,950 || 8+1 | 52.9 | 41.2 162 308 235 84, .79 91 ||E.S.B |S.E. S. 1. 45.20 0.5 “ Cu, Str.  10. Rain,
29 || 29.698 498 45 83.0 | 49.9 | 446 214 297 282 93 92 9 |[IN.N.E. IN.EbyRL.[S.E. 139.20 2.5 ficustr. 10 C. C. Str. 10 Cu, Str.  10.
23 463 620 20 [| 40,1 | 43.1 | 29,0 210 222 | .129 86 .83 8¢ JIW.S.W. IS.W. W.by N. 317,00 1.0 « 8. C. Cirr. 4, C. C.Str. 8.
24 861 937 | 30.042 26.1 32.8 32.0 111 143 .149 81 .79 84 N.wW. W.S. W. W, by N. 436.80 0.5 ¢ 4. Cu, Str. 10, Clear.,
25 || 30.16% | 80.130 186 /| 247 | 50.1 | 33.6 105 290 149 - 81 .80 8 |[W.N, W, |S.S.W. |[5 8 W, 122,90 1.0 ...|| Clear. Clear. “
26 323 364 || 81.1 | 57.6 | 39.9 138 |<.872 195 89 .78 82 [IN.E.byE. BE.S.E. _ S E. by L. 32,90 1.5 .|l C. Cu. 4 “ “
Pyl 391 301 260 || 32.1 62.7 42,1 149 122 4 84 .7 01 N. E.by E.iN, E. by E.[N.E. by E. 16.80 1.0 Clear, C. C. Str, 4. Cu. Str.  10.
28 101 050 060 || 486 | 45.9 | 43.6 282 | .275 | 271 96 .92 9% |E.S.E |S.S.E B. N. I 112,90 2.5 Rain. Cu. Str. 10, Rain, _
29 070 020 0L || 40.1 59,2 40.1 225 .380 .210 9 .76 86 E.S.E. S.byE. S. W. 53,70 2.0 Wi Cu, Str, 10, " 4, Clear, Faint Aur, Bor,
30 033 021 L2 || 421 | 65.2 | 47.0 228 | .490 305 87 .81 9% ||S. is' W. by s. Is. E. 75.90 1.0 flC.cstr. 4 Clear. «
| . | | | -
REPORT FOR THE MONTH OF MAY, 1862.
= || Barometer—corrected . l X L . a8 By || 0ZONE[| RAIN. i SNow. WEATHOFER, CLOUDS, REMARKS, &C., &C.
S and reduced to Temperature of the Tension of Aqueous | Humidity of the Direction of Wind. =532
= 320 I, Air—~F. Vapour., Atmosphero. FELE [A cloudy sky is represanted by 10, a cloudless one by 0.]
3 (English inches.) ‘£ 2 = 1| Mean {JAmount || Amount,
g, ‘_O_"g = amountfl of, in of, in
All 6am)2p.m.10p.m| 6a.m.{2p.m. JI0p.m. [| 6a.m.|2p.m. j10p.m.[f6aw. | 2p.m.|10p. m. 6a.m. 2p.m. 10p.m ialale of inches. || inches. 6. m. 2, p.m. 10 p.m,
1|l 80.061 | 30.127 { 30.001 || 42.6 50.0 43.7 237 302 .248 87 .82 88 N.E.by E. IN. E.by E. IN. E. by E. 107.60 2.0 JIC.C. Str. 4. Rain. Rain.
ol 20.954|29.821 | 20.818 || 40.4 | 49,1 | 45.3 225 322 | .30 90 .92 | 100 [IN.1, by E. V. B. by E. |[N.E. by E. || 185.90 5.0 Rain, * g
3 819 829 845 f| 4%.2 | 642 | 52.1 248 464 | .834 .96 77 86 |1 S.S. E. S. W, S. B. §9.20 3.0 Cu, Str.  10. C.C, Str. 8. C. C. Str. 4
4 795 733 772} 46.2 56.8 46,7 262 385 .280 .84 .84 88 S.W. S. W, S.S. W 147.50 1.0 C.C. Str. 4. Cu, Str, 8. Cu. Str. 2,
5 694 701 783 42,1 58.4 50.2 244 216 .309 91 .01 85 S.by W, S. V. S. W. 125.80 1.0 Rain, “ 4. C.C.8tr, 4. .
6 600 343 453 11 39.7 | 61.0 | 46.5 210 436 .262 86 80 St ||V, v, N.by W, 196. 00 2.0 .|| Clear. C. C.Str. 4. Clear. Faint Aurora Borealis.
7 487 550 672 || 811 40.0 39.1 .155 235 193 §9 91 332 N.E.by E.IN.N.E. |N.N. W, 112,30 4.0 Suow. Thaw. Cu, Str, 6.
8 770 774 6s0 | 36.1 | s5.7 | 511 177 370 | .815 85 84 89 {IN.N.E. |N.N.B. [S.byE 102, 80 2.0 Cu, Str.  10. Cirr, 4. Clear.
9 601 394 807 || 46.3 | 67.1 | 56.9 269 556 | .870 88 St 8¢ [[W.S.W. S.8.W. |w. 241,40 1.5 “ 10. dis.thu.[C. Cirr. 4. C. C.Str. 4.
10 434 549 754 41 49.7 56.2 43.0 240 283 .209 82 63 5 N. N.W. [S.by W, N, W. 347.40 1.5 Clear, Cu. Str. 8. Clear,
11 885 885 972 341 66.4 48,2 158 438 L2449 80 68 74 W.byN. [N.byW. |S.S.W, 297,70 1.5 | Clear. Cu. Str. 4.
12 8§34 710 724 46.4 | 73.6 | £9.8 262 351 | 403 84 41 79 {1S.S. W, IN.N.E. [S.W. 165.10 2.0 i Cu. Str. 0. . Hazy. Hazy.
13 752 743 836 }] 46.4 60.1 47.0 262 374 . 236 S4 73 81 S.W. S. by W. IS, by W. 60. 50 2.0 . “ 10. Clear, Clear.
14 834 §62 876 || 47.4 | 60.1 | 57.0 232 262 | .37 73 .51 St [|N.E. B.S.E. |[S.S.E. 53.60 1.5 \l Clear. « Cu. Str. &
5 918 630 903 || 51.1 | 8.3 | 650 296 923 | .47l 80 .79 81 |[fS. S. S. 71.60 1.0 Jlo... « « Meteor 8. 8 p. o
16 917 892 Suo f| 9.1 | 87.4 | 6%.8 462 928 | .433 82 72 75 |S S. S. by E. 107.30 1.0 |i. «“ « C. Cum, 4
17 §92 736 648 Il 53.2 | 85.1 | 67.4 493 915 | .556 88 69 S S. S. by W., 50.10 1.0 « “ Clear. R
18 693 572 48 [ 60.4 | 91.0 | 69.1 345 [1.039 [ .599 78 .75 S5 ({S.byW. S.by W. [S.0yW, 181.09 L5 k. “ Cu. Str. 4. Cu, Str. 2.
19 414 464 602 47.2 58.3 49.0 230 416 .233 88 .85 7k W.8. W, [W.S.W W. S, W, 478.10 2.6 |1 Cu. Str.  10.disthu} 4, .
oot 69+| s36| ousll 101 | 632 | 438 160 | .46 | -260 74 | 71 78 |NCW. W, by S. |W.S. W, s0.72 || 1.0 |. Clear, Clear. Clear.
21 30.001 916 730 i 487 | 60.5 | 8.2 202 338 | .362 71 .63 §7 ||S.s.8 [S.E. S. B, 118,90 3.5 C.0.8tr. 6. Rain, Ju. Str. 10.
231 29.628 782 780 Il 41.1 | 58.4 | 52.1 235 8583 | .33% 91 73 86 HS.S.W. [S.S.W. |w.S.wW 376.90 3.0 0.336 C. C. Str. 10. Cu.Str.  10. Clear.
23 $01 743 8094 56.1 | 62.9 | 47.0 391 363 | .249 87 64 77 HW.S.W. IW.N.W. IN,byw. 130.11 1.5 [{Inapp. |.. M Cu.Str. 10, Clear. .
2% 930 876 09 4] 38.2 | 55.9 | 583 165 288 | .33% 73 65 $2 || N.W, by W.(WV. S. 162.20 P | SUORry | BRSI Clenr Frost. Str. 4. )
o5 ss6| 827 sl e | 650 | 550 197 | Ja27 | (315 73 71 s3 {|S.byW. |W.byS. |W.S. W, 152,00 | 1.5 . Co. Ste & C.08tr. 4 i
26 S66 | S0 787 || 470 | 67.1 | 55.3 256 25 | .32 81 64 77 |IN.E.byE. |$. 8. W, [N.E.LyE. || 162.40 38 s g °b$h‘- S, oy S tr. 4. v, Str. .
57 621 82t syl 500 | s0.0 | 60,9 309 | .63% | .419 85 67 so [|ES.E. T [S.E.by E. |E.S. E. 223.50 2.2 [ InapP o, Sueer 1. St % Clo
28 630 G606 617 | 53.2 61.3 48.8 362 383 .229 87 7L G9 S.8.E. S. W. . W. S. W, 293.20 }l S Gl r. 10. Ci\. . . ear.
29 23(11 958;3 71? :;5 14 c;, g gg;z; Zég 423 %; 79 64 Z.; .‘SV'S Nb\v. éV. bi N éV.shni_} N %’3. gg 10 e fl e ear. ear. « Au. Borealis
30 5 5 75 70. 2 bt 449 | L W77 .61 .85 . S. B. . S & . g . Sasinsanent | B « a0 O .
31 702|667 704 ff 16.0 | 77.9 | 57.9 238 | .638 | .372 77l er | 38 |E.S.E. [S.S.W. IS.5.E 0.00 1.5
REMARKS FOR APRIL, 1862. ] \ , REMARKS FOR MAY, 1862. o . )
Highest, the 11th day, 30407 inches. Most prevalent wind, E. S. E. ﬂ‘g‘}é‘s’?’:ﬁ%\ éﬁi,dg;,soég“&g"c}}“' 5 ggﬁ’g :ﬁg gg;];lnmslrt;mountms to292 inches; it was snowing
Barometer Lowest, tho 23rd Gay, 29465 Least prevalent wm(i, the S. . Barometer. ...... Monthl’y Mean, 20738 Most prevalent wind, S. W.
"""" Nonthly Xean, 30.074 day, s Most windy day the 24th day, mean miles per hour, 19.03. Monthi il:mg(" “SHSh « . T tp o Tont wind. l';y v
g Range, 0.943 “ Least windy day the 13th day, mean wmiles per hour, 0.00. Highest, tho th day, 9190 Most windy day, tho ~ @ays raean miles par hiour, 10,97,
Highest, the 17th day, 66° 4. Awrora Borealis visible on 21 ui%hts. 1 10{3‘, ast” the 34th da, 2852 Phost win fg: tho (igy" el s 19,97,
Thermometer... 4 0N W0 b0 005 T Flociriont hato. of the  Atmospero has indicated very Thermoraeter- 33fonthiy Mean, 54°61. Aurora. Borealis Visible on 2 nights. - '
&) y 3 d Y 4 I S e e T
S i _tvllonthlg Ty o ignol French) first Greatest intensitv‘g? %glgt%:"g §§'52£%2 d(:i}:toc Fnltcggfc;‘ stafo of tho Atmosphero Tas indicated o~
3 ? 3 inagii & & LS, . .
ﬁfgg ¢ gx‘rtx%‘?r‘ T:rgctsl;,gia??aiiggi%l?is%o hcl‘:;(zlng‘;l%‘;vclodw. Song Sparrow. (Rossiy Lowest point of Terrestrial radiation—24°7. Pemperature of the ground 18 inches deey: 81.©0,
Mean olp Fumidity, .816 ’ ) Swallows. Hirundo Rufa1st scen 20th day. Mean of humidity, *786.—Amount of Evaporation, .61 inches.
Suoy 4, B\ day. am i inches, i il So : t soen flying N, 26th day. Rain fell on 11 days, amounting to 2.725 inches ; it was raining e a—
6 hours o1 on 1 day, amounting to 3.70 inches, it was snowing Wild geese. Auser Canadensis, 1st 500! 5 sti q o utos and acoompaniod by 11
Rain fc'\s\‘g};“é‘ tes, ting o 0.305 inches it tni Srogs Kana fontinalis, 154 P%ﬁ%‘iﬁ;"“e”' e, ond 45 mintties nud was panlod by thunder on2 | o st in Tnst No. Reports of January, February end March,
o . o « e £ 'y
18 hours 13 o :,sys amounting inches it was raining hermometer in gronnud 18 ind N eaount of Bvaporation 861 inches. for 1001 pead 1862,
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SMITH, BECK & BECK’S
NEW
Achrvomatic Steveoscope,

Price in Walnut Wood, - - - - - - - - - . $23.00
Do. Mahoganydo, - - - - . . - - . - $21.00

Stereoscopic Phototographs of the Moen on Glass, from negatives taken by
Warren De la Rue, Esq., F.R.S,, - - - - - - - - $6.50

Feteact from the = Athewenn,” Aug. 28, 1838, page 269.

@ The adoption by Mr. Cuavrtis of the principle of the daylight
rifieetor to the stercoscope was noticed by uz in the Atheneum for Nov.
Tth, 1857.  We there made some suggestions for further improvements,
with a recommendation to Mr. Cuarpts to ¢ try them.” That gentleman
has not done so; but Messrs. Byirn & Bres have not only carried out,
they have gone beyond our suggestions,—and from a toy the stercoscope
has progressed to an object belonging to science. A few words will
enable our readers to under<tand the improvements that have been made
in this justly popular instrument. i=t. By the introduction of achromatic
lenses the optical part is greatly improved, thereby increasing the defi-
nition and correcting the colonr which single lenses invariably show on
the margin of the objects. Theseerrors in the unachromatic stereoscope
frequently destroy the delicacy of the image altogether.—2ud. By the
application of lenses of such a tucal length, and placed at such a distance
apart as that all shall zee without fatigue, which is not the caze with
those hitherto contrived.  But with these improvements in the optical
part of the instrument arose the need of greater delicacy in the mechan-
ieal contrivanees for observing to the best advantage ; this led—23rd. T'o
an arrangement whereby any one having the sight of both eyes could
see the effect.—4th. A thoroughly 2teady and substantial stand adapted
for a person seated at w table, and atlowing of any alteration of position.
Sthe A method for holding the slides o that they can be placed and
repiaced easily and without danger.—gth. Means have been adopted for
varying the illumination at pleasure, cansing o great varicty of very
heautiful effects of light and shade, from the cool tints of moonlight to
the raddy glow of the morning sun.  And, fastly, & compact. case to
heep the whole from dust, injury, or exposure. The rezult is a perfection
beyond which it is hardly possible to carry the stercoscope.  This per-
fection is admirably exhibited in the stereoscopie views of the Moon,
taken on glass by Mr. Howeery, from the negatives obtained by Mr.
Wanrkres D s Rer with his equatoreal reflecting telescope of 13 inches
aperture and 10 feet focal length.  The stercoscopic eflect is obtained
by combining two views of the moon, taken at ditlerent epochs nearly
in the same phase, but when the di<c is in two diflerent conditions ol
libration.”

SMITH, BECK & BECK'S INPROYED MICROSCOPES.

Prive of the Eduecational Mirroscope, «voiioiuna... +565.00 and $96.00
i “ o stedents “ from....oo00 00 $96.00 to $200.00
Apparatus, &c., Instruments uzed in preparing and materials in

mounting Microscopic ohjeets, or any other article of theiv manufacture

can be supplied by R
FRANCIS CUNDILL, AceyT,

G Commerrial Clhambers, St Suerament Street,

MoxNTREAL
¥~ Catalogres forwarded



