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ARTICLE L—Remarks on the Geographical Distribution of the
Crucifere throughout . the DBritish Pessessions in North
America. By Georee Barwsrox, Esq.

(Presented to the Mom)rea?iV@ural History Society.)

Inbringing Crucirer £ forward 1mmed1ate1y after FunaRriscEz,
Torrey, with his usual acumen, has fol]owed the surest indica-
tions of 1elahonah1p. In these two orders’ the pet't]s and stamens
are equal in number, and. the ‘superior ovaiy,is formed nearly
on the same plan with Paridtal Placentz. In® “poth the sepals
are deciduous, and those 6f Fumariace we might alinost look up-
on as four, but united into two. The dxﬁ‘elences wlnch do exist
are not so great as to neutralize the above resemblances in cha-
racters so essential to the formation of a natural system. That
profound obscrver Jussieu, also, at an earlier date, did not fail*to
allow their due weight to these decided marks of propinquity.”

Of the species of CructFer £ to be found i in North Amcma,f
Torrey and Grsy describe 113. Of these, the»e are probably ten.
-that have-been intr oduced‘ﬁzmd\permps ‘ne*uly as'miny are comi-
mon or mdwenous to. botl North America and Evrope. The nine
6i-mote tribes fnto which thess dﬁu?ewe afe divided, derive their
&iarhgters [Foriithe léngth or shm i8S o tlie  silique, its dehlscence
or indéhiscencs, thie" axran«e’mént ofithé teeds with regard’to the

Caxapiax NaT. 1 YOL. Iv. ¥o. I,



2 Geographical Distribution of the Crucifere.

placentze, their margination, and the position ef the cotyledon with-
in the seed. The greater portion of these nine tribes have their
species generally diffused, some on the western side of the Rocky
Mountains, others on the ecastern platean, and the Atlantic board.
The tribe Isatidezw is an exception, however, as it appears only in
the far west, where six or seven speeies of Thysanocarpi oceur.

Commencing with the Arapipeg, the first tribe of the greas
siliquose division, we have three species of Cheiranthus in
North America. The C. capitatus in California and Oregon,
passing into British territory from Puget Sound, the €. Pallasic
on the North West coast, and the C. Hesperidoides, in Pensyl-
vania, Eentucky, Hlinois and Arkansas. No locality in the Britisk
territories eastward of the Mountain, appears to be quoted by any
author for American Wallflowers ; and certainly I have not heard
of them native in Canada. The fragrant and most grateful, the
Cheiranthus cheirs, is only to be found in our gardens.

The Nasturtiums (Water-cresses) are well sprinkled over
the country south of Canada, but more rarely elsewhere. We
possess the V. palusire, however, in all guarters, wherever the
ground is suitable for it, throughout the length and breadth of
the land. The V. natans, a scarcer plant, is to be found in
" Canada and the United States, along the borders of small lakes,
and may be distinguished by its immersed leaves being many-
parted with capillary segments, The other Nasturtiums are dis-
tributed to the number of five in the United States, and of four
jn the Oregon and on the north west coast.

Buarbarea pracoz attains to a high latitude, say 68°, and
we have it also along the panks of rivers in Canada. The Bar-
bareg vulgaris, common in the Northern States, is also found in
Oregon and on the north-west coast, running north to Sitka,
within the Russian texritorics. There may be difference of opinion,
whether this be an introduced plant or not, according to the quar-
ter where it may be found. Occewring in settled districts in the
States, one might pronounce it introduced, while in new or wilder
sitations another would at ouce say it was indigenous. Itis the
Yellow. Rocket and Winter Cress of the English ; the Cresse de
Terre of the French; and Mierba de Santa Barbara of the
Spanish, .

Passing over the genus Streptanthus, of which threb species
oceur in the United States, three in the rocky mountains, ard six
in California and Oregon, we arrive at the Zurritis of Dillenius,
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" Of this genus the species most frequently seen is the T. glabra,
common enough on the shores of Lake Superior and the banks of
the streams running into Hudson's Bay ; it extends northward as
far as lat. 64°, and in the more northern latitudes is accompanied
by the 7. patula, and T. retrofracte, which are distinguished
principally by their spreading and retrofract pods. Within the
arctic circle the 7% mollis and 7. diffusa are joined to them,
when the 7. retrofracte drops off. The 7. patule, although not
reported as higher than 65° on the continent, has nevertheless a
variety in Greenland, from which country Sir W. J. Hooker has
received it. The Turritis macrocarpa and T\ striata are western
plants; the 7. brachycarpa is confined to the Michigan territory,

The genus Arabis has 15 species now discovered in North
America, of which five are natives of this province, the 4. pelrea,
hirsuta, lyrate, levigate, and Canadensis. The 4. hirsuta, fre-
quent near the coast of Mudson’s Bay, extends to the Oregon,
and along the shores of the Pacific as far as Sitka. The
A. petrea is also marked by Chamisso as a plant of Unal-
ashka. On the north shores of the St. Lawrence below Quebee,
the 4. levigate is common, and is met with here and there
throughout Canada. The two other Canadian species, the A.
lyrate and Canadensis, like the last, travel southwards, and are
seen scattered over the States as far as Virginia, Georgia, and the
Arkansas. ‘Two species, which appear to be confined to Labrador,
the A. Alpira and A.striate, are amongst the crucifera of Europe.
Of this rather extensive genus there are still 7 or 8 species to be
found in North America, but to the southward of the boundary
line. Four of these are the discovery of the indefatigable Nuttall
amongst the Rocky Mountains and towards the Oregon.

The bitter cresses, or Cardamines, not so numerous in species
as the last genus, and more seldom. met with in the north than the
genera, Turritis and Arabis have the leaves generally pinnately di-
vided, which is a form little observed in the other two. Carda-
mine rotundifolia, and C. bellidifolia, have undivided leaves, and
are extensively distributed, each in its chosen habitat, The former
best known in the eastern and northerr. states; was also procured
by Drummond in the Rocky Mountain defiles, from lat. 52° to

- 8%°, which for one season, the summer of 1856, he took as the
range for his botanical researches. Lake Syperior and Hudson’s
Bay have also been quoted as affording this plant. The C. bellidi-

Jolie is a native of Arctic America, but, like some other plasis of
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. that region, has its alpine residences in more southers latitudes.’
The summits of the Rocky Mountains ip lat, £29, and what is
more remarkable and intercsting, the White Mountains of New
Hampshire, claim the C. bellidifolia as a native. Sub Joe frigido!
we may exclaim, as we meet this errant stranger in its airy quar-
ters, and imagine while we pluck it that we inhale the atmosphere
of the arctic zone. A still more cxtraordinary place allotted for
this plant is California, as testified by Douglas, whose observa-
tions were always so clear and so wel} authenticated, that we are
scarcely at liberty to doubt them. The pinnately leaved Carda-
minee amount to seven, according to Torrey and Gray, three of
which are Arctic plants.  The C. pratensis of Linnwas is on the
jslands of the Arctic Ocean as well as in Behrings Straits, so that
we may conclude with a considerable degree of certainty that it
extends alongst the whole northern coast of this continent. Being
a native also of Hudson’s Bay, Canada, and the western part of
the State of New York, it would appear that it accommodates
itself to a breadth of climate equivalent to at least 30 degrees of
latitude. The C. kirsuta, running less to the mnorthward, (as
far as has yet been ohserved,) is nevertheless found on the coasts
bordering on the Arctic Sea, and on the north-west coast in high
latitudes, having a distribution eastward and westward ejual to
the breadth of the continent in lat. 45°. The C. Vivginica of
1. States’ botanists is a variation of the Cardamine we have just had
under consideration. The Cardamine digitaie is confined en-
tirely to the north, and passes over Behring’s Straits to form one
of the Siberian Flora. Other three species are the €. angulata,
and C. oligosperma, from the Oregon, avd C. Ludoviciana, from
Georgia, Kentucky, and the Arkansas, but they are foreign to the
British possessions.  Curdamine purpurea is a Siberian plant,
and although by the celebrated voyage and discoveries of Captain,
now Admiral Beechey, we know that it passes over to Kotzebue’s
Sound, yet it must still only be considered as foreign, as it hasnot
yet been heard of beyond the Russian territories. ‘
The Dentaria, near Cardamine, but having the roots toothed
or tubercled, is a southern genus. .D. laciniate, and D. diphylla,
enter Canada, but do not, as far as I have observed, advance
farther northward. The D. tenella, and D. macro-carpe, belong
to the Oregon, and it is very probable may yet be discovered
passing the boundary line of 49°, and so enter into our list of
New Caledonia or Fraser River plants, Should Palliser’s party cross
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L]
the Rocky Mountains, much information no doubt will Le obtained
regarding plants, and _other subjects of natural history, from
the able and zealous naturalists composing that seientific party-
The Thompson’s and Frazer's River countries display as finca
fie'd for the enterprise of scientific and speculative minds as is to
be found in North America.

Tollowing the Dentaria, we have the genus Parrya, a name
given by R. Brown to an Arctic plant or two, to commemorate
the distinguished officer, who was amongst the foremost of the
discoverers in the expeditions which were set on foot during the
present century, to ascertain the reality of a North-West passage.
As it is a northern plant, I may state that in it the pods are
broader than in the genera hitherto mentioned, the valves are
veiny, the seeds broadly margined, and the funiculi more or less
adherent to the septum. Ou the Arctic coast, to the eastward of
Mackenzie River, we have one species, the Parrya arctica of
Brown; and to the westward of the same river, and on the north-
west coast, the Parrye .macrocarpa. By the late Sir John
Franklin and his companion, now Sir George Back, the 2. macro-
carpa was brought home on their second voyage to and from
the Arctic coast; but it must have been known before this to the
Russians, Linneus having described a variety of it under the
name, Arabis caule-nudo.

The two genera with which Torrey closes the Arabidew of North
America are the Phenicawlis and Leavenworthia ; but I pass them
over, as the former occurs only to the westward of the Rocky .
Mountains, at the Forks of Lewis and Clark, on the high hills of
the Wallawalla; and the other is confined to the Central and -
Southern States,

We are introduced to the tribe Sisymbrew in the genus
Hesperis, of which there ave two of North America. The Hes-
peris minimae is the same plant as the H. pygmea of Hooker,
and probably does not differ from the Cherianthus Pallasii of
Pursh. It scarcely passes to the southward of the Avctic circle,
but stretches from Behring’s Straits eastward as far as Great Bear’s
Lake, where it was found by Sir John Richardson. The H. Men-
ziesii is recognized as coming only from Calilornia.

The genus Sisymbrium, like that of Arabis, dispenses its

" species over A.stic as-well as Sab-arctic Awerica, and that too in
not very.unequal order. The Sisymbrium officinale is sup-
posed to have been introduced from Europe into Canada and the

'



6 Geographical Distribution of the Crueiferc.

United States, but the S. Sophia, which appears in various
localities in Lower Canada, may be a native; a point, however,
ot eusy to be determined. Common to British America and the
United States is the very generally diffused Sisymbrium canes-
cens, which is also found on the Rocky Mountains, and westward
to Oregon and California. This soft-looking, frequently hoary
plant, is very hardy, bearing the rigouts of the north as well
as the heats of Georgia and Arkansas. The S. Sophioides of
Fischer, found in high latitudes, extends from Hudson’s Bay to
the Arctic coast, stretching westward round the continent to the
Pacific. It is remarkable amongst its kind by the flowers and
pods being in umbelliform corymbs. The S. junceum is from
dry stony grounds in the Oregon. Six or seven other species,
the discoverics of Nuttall, are found on the hills of the great
dividing ridge, south of 49°; but it is very probable that some if
not all of these will be met with by Monsicur Bourgeau, the
French botanist attached to Palliser’s exploring party, which has
been busy last season on the Bow River, and near the boundary
line, where it crosses the back-bone of America. In that quarter,
hitherto so dangerous, and therefore seldsm or never approached
by the foot of civilized man, there is a portion of botly prairie and
mountain yet unscarched, its geology and its botany only dedu-
cible from what is known of districts far removed from it. We
may therefore anticipate a most interesting deseription of novelties,
in the natural history of the region in questior, when the survey-
ing and exploring expeditions bring the fruits of their labors
before the public. In concluding my remarks on the present
genus, I may observe that the S. kumile, a Siberian species, is
2lso a production of the Rocky Mountains, but in the higher lati-
tudes, from 529 to 68°. The Sisymbrium Thalianum,the Aradis
Thaliana of Linnweus, has been introduced from Europe.

Passing the Tropidocarpa of Hooker, natives of Californis, we
come upon the genns Erysimum, which contains some hand-
some species, shewing themselves on the plains, and on thé
dry grassy spots throughout the morth. The E. cheiranthoides,
known in Europe, is also gathered in Canada and the United
States, and in the prairie country. We find it west of the Rocky
Mountains in lat. 479, ss far as the Pacific ; and Booker gives it
a place on the banks of the McKenzie, up to 67°. The Z.
lanceolatum, a handsome little plant, appears in the fiora of
Canada, and, proceeding northwaids, redches the Arvctic Sea.
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Torrey and Gray are silent as fo its presence om the Pacific,
although from Hooker’s work we might conclude that it existed
there. The E. asperum, a closely allied species, flowrishes in
the plains eastward and westward of the mountain ranges, attain-
ing the latitude of 65° on the McKenzie. Strietly speaking, the
jnterior of the continent is its peculiar ground, as it does not in
any guarter appéar to approach the sea-coast within a considera-
ble number of degrees. Nuttall has five others of this genus,
none of which have yet been noted as on British territory. One
js from Arkansas and Texas, two are from the elevated plzins of the
Rocky Mountains, one from the banks of the Willamet, and the
fifth from the neighbourhood of Monterey, Jpper California.

The seeond great divisien of Cruciferce is like that of the Si-
QUoSE, very extensively distributed over 2ll the temperate climes
of the northern hemisphere, and Briiish Awerica has its portion
of them. In the gerus Vesicariz, the V. arctica extends from
the island of Antieosti to the Arctie Regions, where it prevails
most. The berders of the eastern prairies are prebably the limit
of itsrange westward, in the lat. of 52°. The V.didymocarpe is &
very singular species, conspicuous by its strong corymb of flowers,
and when in froit remarkable for its evidently bilobed didymous
silicle, which s orbicular or inflated. On the Rocky Mountains,
from lst. 52° to 57°, and in all probability southwards to the
sources of the Platte, it seeks the deep sand-banks and sand-beds,
wherever its long fusiforn roots may find easy lodgment.

Of 211 the genera of the Cruciferous order, Drabe has in North
America the greatest number of species. Thirty belong to this
continent, and of those the greater part are Arctic and sub-
Arctic plants. Confined to high northern latitudes, and scattered
over the islands and shores of the Arctic Seas, we have the
D. dlgida, alpina, pauciflora, saicropelale, obloxgata, corym-
$o0sa, lapponica, and steilata. Yn the extreme north is alse
found the D. glacialis; but this has likewise 2n Alpine resi-
dence southwardly, on the summits of the Rocky Mountains,
%o which the others spparently de net stray. The Drabe
Zevigaie has been seen a3 yet only at the extremity of
North West Ameriea, Common te the sab-Arciic as well as
Aretic regions are other Drabas more likely to be fallen in with
by the Canadlan botanist. The D. muricelle existé in the
vorth, and in Labrador. The D. incana, stretching along the
seast of the Frozen Sea from Dnalaschka to Labrader, can be

-
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-gathered plentifully on the north shores of the St. Lawrence.
The D. hirta, is common on the rocky islands of Lake Supe-
vior; and the D. glabella, lutea, and nemorelis, approach the
confines of Canada WWest. Iooker gives the island of Mon-
treal as a habitat of the Drabe muralis of Linnxcus. The
Draba oligosperma, a native of the banks of McKenzie’s River,
appears to have been collected by Nuttall on the summit of lofty
* hills near the sources of the Platie. The Rocky Mountains afford
near their heights some Drabas peculiar to the range; the
D. densifolie at the sources of Lewis’s River, the D. rupesiris
levipes, crassifolie and «urca, on the same ridges, as far north
as lat. 570, The strictly southern species are fewer in num-
ber. D. arabisans is found near Lake Champlain, and in the
States of New York and Michigan, crossing to the north shore of
Lake Superior.  Five or six others are dispersed ouly aver the
Central and Western States; bat the J. verna, with bipartite
petals, which may be reckoned‘among these, sometimes may be
seen decking the hill-sides and fields of our province.

The fifth tribe of Crucifera, the siyssinew, commencing with
Vesicaria, continued in Draba, will end with Cocklearia, =
genus pre-eminently Polar, as cwcircling to a great extent the
Great Polar Basin, representing the great flowering classes almost
at the very limits of vegetation, and bearing the standard of Fiora
nearly to the axle of our sphere. Thrce Cocklearie belong
to Russian America, and four to our Avclic coast. These
latter are the C. daglica, fenestrelis, gfficinalis, wud Danica.
C. trydactylites is said to occur in Labrador, and C. Greenlandica
pertains to Greenland.  Diffused laterally like a belt or girdle,
this genus, assisted by other plants of a similar constitution, and
the Mosses and Lichens, helps to produce an identity of vegetable
growth and covering to the earth in the highest northern latitudes,
on the European, Asiatic, and American shores.

The genus Camelina, from which the sixth tribe of Cruciferze,
the Camelinee, takes name, has bat one species native of North
America, the C. barboreefolia, which has been found only on
the Russian territory on the north-west coast. The C. sative
wmust be an introduced plant, and is probably working its way
westwards and northwards with the progress of civilization.

Braya, with the four following genera, has been placed by
Torrey, with some degrec of doubt, in the tribe Camelinea.
The Braye alpire is obtained on the Rocky Mountains, froey
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latitude 520 to 570; and the B. glabelle and pilosc are the
d'scoveries of Sir John Richardson, on the shores of the Arctic
Sea, the latter having been met with only at the outlet of McKen-
zie River.

Platypetalum purpurascens has a habitat extending from
McEKenzie River to Spitzberaen, and the P. dubium is » species of
Melville Island.

Two Butreme, the . Edwardsii, upon which R. Brown founded
the genus, and the Z. arenicola, are both Arctic plants. The
former was discovered first on Parry’s voyage to Melville Island,
and was afterwards coliected, along with the secong, on the Arctic
coast, on each side of the McKenzie, by the iravellers Franklin
and Richardson.

A single species of the genus Plalyspermum, the P. scapigerum
was the discovery of David Douglas, at the great Falls of the
Oregon or Columbia River.

The Subularia aquatica of Linnzus has been procured from
the borders of ponds in Maine by Nuttall.

Two tribes having the silicle compressed, contrary to the nar-
Tow septum, will now complete what has to be said regarding the
Siwucuros.e and their distnbution. These are the Zhlaspidincee
and Lepedinece.

The Thluspi arvense of Linnwzus, as well as the Thlaspi al-
pestre, are comunonly met with in old waste grounds in Canada.
Both I believe to have been introduced, for neither of them occur
to my knowledge in the newly-settled or the uncultivated and
wilder parts of the country. The Zhlaspi alliaceum is rave.
The indigenous species 7% montanum is found from Canada to the
Arctic zone; and the 7. cockleariforma, closely resembling it,
occupies a western position, about the head waters of the
Oregon. The 7. fuberosum, rvemarkable for its tuberiferous
Toots, does not appear to have been met with in Canada or the
North. It was discovered by Nutta. in Western Pennsylvania.

Hutchinsia, another genus of this tribe Zhilaspidinie, has a
species, the A, calycing, from the Rocky Mountains, in lat. 520
10 570 : a variety of it is noted as native in Kotzebue’s Sound.

The Lepidium ruderale occurs frequently throughout the Bri-
tish Possessions from Hudsen’s Bay to the Pacific Ocean, prefer-
ring waste places like the Thlaspi. The L. campestre, common
about fields and gardens, is a weed introduced from England.
Species are met with passing the Rocky Mountains into the
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Oregon Territory, such as the L. integrifolium and L. montanunt.
The Lepidium Menziesii, first known on the north-west coast,
was also gathered by Drummond in the Rocky Mountains, after-
wards by Nuttall on the same ranges farther south. We can
inerely nmame the Californian species, the Z. ozycarpum and
L. latipes, discovered by Douglas ; the L. Californicum, lasiocar-
pum, and nitidum, by Nuttall,

‘The Capsella bursa-pastoris, or Shepherd’s Purse of the
old countryman, is well diffused over the whole country to the
roots of the Rocky Mountains westward, and to Great Bear’s Lake
northwards. About this, our well-known old friend, there is never
any mistake. The declared plague of the pasture, and detested
by the industrious gardener, the bursa-pastoris mnevertheless
&laddens our eye with its homely and home-like look, reminding
us of early days and all their associations, the country road, the
cotter’s kale-yard, and other long-forgotten scenes.

The third division of our order, the Nucameniose, contain-
ing the ninth tribe, the Isatidew of Decandolle, furnishes us
with but one genus on this continent, the I. thysanocarpus of
Hooker, of which all the species lie west of the Rocky Mountains.
The Z. curvipes, upon which the genus was founded, .was dis-
covered by Douglas at the Great Falls of the Celumbia ; and the
1. oblongefolius was first discovered by Nuttall as being native
of the same country, but much lower down the river, at the junc-
tion of the Willamet. Four others are Californian, the 1. elegans
and pulchellus of Fischer and Meyer, and the 1. crenatus and laci-
niatus of Nuttall.

In the fourth division ZLomentacew is the tenth tribe, Caki-
triee, in which we have the genus Cakile. The single species,
U. Americana, is a strange-looking plant, known in English as
the Sea Rocket. The pods are constricted, and have trans-
verse separations, forming one celled, one seeded joints. It
is not apparently a common plant, but occurs near the sea, and
on the shores of the great lakes of Canada. I have seen it on sand
along the north bank of the great St. Lawrence River, from the
Gulf up as far as the Saguenay. Its fleshy leaves no doubt enable
the Calkile, although on a smaller scale than the purely succulent
orders, such as the Cacti, &., to sssimilate much of its sustenance
from the air; nature thus, by wise modifications of structure,
compensating liberally in one way, for what may be wanting or
stinted in another. X have been sometimes surprised at the fresh-
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ness of the Cakile in a dry sand, where most other plants of the
same order would have withered and perished.

In taking leave of this most useful and interesting order, I may
with propmety quote from Sir John Richardson’s very able obser-
vations at the end of his “Journal of a Boat Voyage,” published
in 1851. Regarding Polar plants, he says:—“Of the Polat
& plants, amounting to 91 species, which inhabit Melville Island,
« the shore of Barrow’s Straits to Lancaster’s Sound, and the
i north coast of Greenland, between the 73rd and 75th parallels
« of latitude, about 7ths range to Greenland, Lapland, or Northern
& Asia. Of the remainder some have been gatheréd on the shores
“ of the Arctic Sea from Baffin’s Bay to Behring’s Straits, and it
“ is probable if these high latitudes were fully explored, the Flora
“ of the entire zone would be found to be uniform. Some of thé
“more local plants will perhaps be ascertained, on farther ac-
“ guaintance, to be mere varieties altered by peculiarities of
“ climate. That the Flora as well as the Fauna of the high-
& northern latitudes is nearly alike in the several meridians of
“ Europe, Asia and America, has long been knownj and even
“ when to some distance south of the Arctic circle, we find that
% this law is superior to the intrusion of high mountain chains,
% and is but partially infringed upon.” Further on he observes :
¢ The families of Polar plants which are most rich in species are
“ the Cruciferm, Graminew, Saxifragex, Caryophyllexz and Com=
“positee. Of these, the Saxifragew are most characteristic of
¢ extreme northern vegetation. Al of them that inhabit the 74th
% paralle] in America arc found also in Spitzbergen, Lapland or
% Siberia; and even the Polar species are twice as numerous as
“ those which exist in the wide district which ¢Gray’s Flora of
¥ the Northern States” comprehends; and we may add, that thé
¢ plant which Humboldt traced highest in tbe Andes, was &
“ Saxifrage. The Caryophyllew and Crucifer, which vie with
“ the Saufraqeaa in number on the 74th parallel, include many of
“ the doubtful species above alluded to.”

There is no doubt every reason to believe that Sir John's words
as {o the unlucky miltiplication of species through the separation
of varieties will some time or other prove true, not only in thé
plants of the Arctic zone, bit also in those further south. Morg
extended acquaintance with both will correct our knowledge in
that particular. Able monographs amongst American and Euro-
pean botanists will do this work, so much required.
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With regard to Crucifere in particular, it appears to me
that there exists in the species of this order an aptitude to recon-
cile themselves to the various peculiarities and changes of climate
incident to countries under different meridians. In North Ame-
rica many Buropean Cruciferee have become naturalized. They
frequently usurp a prevalence in our gardens and in cultivated
grounds, so as to become weeds, reminding the old countryman
at every step of scenes of his youthful home. Nasturtium
officinale, Burbarea vulgaris, Thiaspe arvense, Lepidium cam-
pestre, and most {requent of all, the Capsella bursa-pastoris,
are naturalized Americans and Canadians; and is not this in
perfect accordance with the' diffusive characler of the order, as
noted by botanists in those species which exist in the highest
northern latitudes? )

In those dismal regions where ice holds almost eternal empire,
and where frost is arrested but for a few short weeks of the year,
we still may please ourselves with discovering that wise provision
is made, as far as possible under the circumstances, for the wants
of man. The intense cold of winter and spring requires that the
bodily functions of the Ezguimaux should be fortificd by a diet of
pure animal food, and that too of the fattest and most oily deserip-
tion. The composition of the blood is thus preserved in a state
fit for supporting the human frame, while the lungs are breathing
freely an intensely cold condensed atmosphere. When the sum-
mer arrives, and the length of sunshine heats the air, the natives
must have their systems surcharged. Nature then may be sup-
posed as stepping in, and supplying from her stores the most
cooling, aperient, and anti-scorbutic vegetables for their relief. The
Esquimaux at this scason, by having recourse to the productions
of mother earth, may have his blood purified and his skin cleansed,
as well as the ivhabitant of the tropics can by the condiments
around him have his languid appetite stimulated, and the inci-
pient fever assuaged. In whatever quarter of the globe man may
be placed, surely by searching he may find what is best calcu-
lated to bewefit him. Let him only take the trouble and time to
investigate, and turn to advantage what has been so libevally—
nay, often so lavishly, we may say—spread out before him, and
he will not fail to discover, that an unseen hand has been long
since at work fo anticipate his wishes, and supply his needs.

Montreal, January, 1859,
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ARTICLE II.— Fish AManures. By T. Srerry Ioxr, Ex-
tracted from the Report of the Geological Survey of Canada
for 1857.

Before describing the results of some enquiries into the value
of these manures, and the practicability of introducing their ma-
nufacture into Canada, it may be well to explain briefly certain
principles which may serve to guide us in the appreciation of the
subject. Modern investigations of the chemistry of vegetation
have led to a more or less correct understanding of the laws of
vegetable nutrition and the theory of manures, and we are all aware
how many natural and artificial matters have been proposed as
substitutes for the manure of the slable and farm-yard. Foremost
among these ranks the Peruvian guano, composed for the most
part of the exuvize of sea-birds, and employed for centuries by the
Peruvians as a powerful stimulant to vegetation. This substance
owes its value to the phosphoric acid and ammonia which it is
capable of affording to the growing plant ; the former element be-
ing indispensable to the healthy development of vegetation and
entering in large proportion iuto the mineral matter of the cereals,
while ammonia furnishes in a form capable of assimilation, the
nitrogen, which with the clements of water and carbonic acid,
makes up the organic tissues of plants. Besides these essential
principles, plantsrequire sulphuric acid, silica, chlorine, potash, soda,
lime, magnesia and oxyd of iron, all of which elements are found
in their ashes, and are required for their healthy growth. In a
fertile soil all of these ingradients are present, as well as phospho-
ric acid and ammonia, which last substance is constantly produced
by the decay of animal and vegetable matters, and is either at
once retained by the soil, which has the power of absorbing a cer-
tain portion of it, or is evolved into the air and afterwards dissolved
and brought down by the rains to the earth.

Many of the mineral elements of a soil are present in it in an
insoluble form, and are only set free by the slow chemical re-ac-
tions constantly going on uunder the influence of air and water.
Such is the case with the alkalies, potash and soda, and to a
cextain extent with the phosphates. Now although there is p1o-
bably no soil which does not yield Ly aualysis quantities of all the
mineral elements sufficient for many erops, yet by long and un-
interrupted tillage the more soluble combinations of these elements
may be all taken up, and the land will then require a certain time
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of repose in order that a store of more soluble matters may be form-
ed. Hence the utility of fallows,

I my analysis of the soils of the Richelicu valley, in the Report
for 1850, pp. 79-90, I have shown, by comparing the virgin soils
with those exhausted by continued crops of wheat during fifty
years, that the proportions of phosphoric acid and magnesia, ele-
ments which are contained in large quantities in this grain, have
been greatly diminished, but the soil still contains as much phos-
phate as it has lost, and this only requires to be rendered soluble
in order to be available to vegetation.

In forestsand untilled lands the conditions of a healthy vegeta-
ble growthare seldom wanting; the soil affords in sufficient quan-
tity all the chemical elements required, while the leaves and seeds
" which annually fall and decay, give back to the earth a grea
proportion of the elements which it has yielded. In thisway the
only loss of mineral matter is that which remains stored up in the
growing wood or is removed by waters from the soil. Far dif-
ferent is the case in cultivated fields, since in the shape of corn,
of fat cattle, and the products of the dairy, we remove from the
soil its phosphates, alkalies and nitrogen, and send them to foreign
markets. The effect of tillage becomes doubly exhaustive when
by artificial means we stimulate vegetation without furnishing all
the materials required for the growing plants. Such is the effect
of many special manures, which while they supply certain elements,
enable the plants to remove the others more rapidly from the soil,
A partial exhaustion of the soil results likewise from repeated
crops of the same kind ; for the elements of which the cereals
require the largest quantity are taken in smaller proportions by
green crops, and reciproeally, so that by judicious alternations the
balance between the different mineral ingredients of the soil is
preserved.

One of the great problems in scientific agriculture is to supply
to the soil the ammonia and the mineral matters necessary to sup-
port an abundant vegetation, and to obtain from various sources
these different elements at prices which will permit of their being
economically made use of. Nowhere but in the manure of the
stable and farm-yard can we find combined all the fertilizing ele-
ments required, but several of them may be very cheaply procured.
Thus lime and magnesia are abundant in the shape of marl and
limestones ; soda is readily obtained, together with chlorine, in
common salt ; while gypsum or plaster of Paris supplies at a low
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price both sulphuric acid and lime. Potash when wanting may
be supplied to the soil by wood-ashes, but phosphoric acid and
ammonija are less easily obtained and command higher prices,

An abundant supply of phosphate of lime is found in bones,
which when dried contain from 500 to 60-0 p. ¢. of mineral mat-
ter, consisting of phosphate of lime, with a little carbonate, and
small portions of salts of magnesia and soda. The remainder is
organic matter, which is destroyed when the bones are burned.
This phosphate of lime of bones contains 460 per cent of phos-
phoric acid, and the refuse bone-black of the sugar-refiners usually
affords about 32-0 per cent. of the acid. The different guanos
also contain large amounts of phosphoric acid, and that known as
Columbian guano is principally phosphate of lime. Various de-
posits of mineral phosphate of lime have of late attracted the at-
tention of scientific agriculturists, I may mention in this connec:
tion the crystalline phosphate of lime or apatite of our Laurentian
limestones, and the phosphatic nodules found in different parts of
the Lower Silurian strata of Canada and described in previous Re-
ports. ’

These mineral phosphates are in such a state of aggregation, that
it is necessary to decompose them by sulphuric acid before apply-
ing them to the soil. The same process is also very often applied
to bones; for this end the phosphate of lime in powder is to be
mingled with nearly two-thirds its weight of sulphuric acid, which
converts two-thirds of the lime into sulphate, and leaves the remain-
der combined with the phosphorie acid as a soluble super-phos-
pbate. In this way, the phosphoric acid may be applied to the
soil in a much more divided state, and its efficiency is thereby
greatly increased. Even in its soluble form however, the phos:
phoric acid is at once neutralized by the basic oxyds in the soil,
and Mr. Paul Thenard has lately shown that ordinary phosphate
of lime, when dissolved in carbounic-acid water, is decomposed by
digestion with earth, insoluble phosphates of iron’and alumina be:
ing formed, which ave again slowly decomposed by the somewhat
soluble silicate of lime present in the soil and transformed into
silicates with formation of phosphate of lime, If is probable that
alkaline silicates may also play a similar part in the soil. These
considerations show that the superior value of soluble phosphate of
of lime as a manure, depends solely upon its greater subdivision,
A portion of the phosphoric acid in Peruvian guano exists in a
soluble condition-as phosphate of ammonia,
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With regard to the nitrogen in manurlas, it may exist in the
form of ammoniacal salts, or combined in organic matters which
evolve ammonia by their slow decay. The ammonia which the
latter are capable of thus yielding, is designated as potential or
possible ammonia, as distingvished from the ammonia of the
ammoniacal salts, whicl is generaily soluble in water,and is at once
disengaged when these matters are mingled with potash or quick-
Hme. Such is the sulphate of ammonia, which is prepared on a
large scale from the alkaline liquid coundensed in the manufacture
of coal-gas. In Peruvian guano a large amount of the nitrogen

is present as a salt of ammonia, and the remainder chiefly as uric

acid, a substance which readily decomposes, and produces a great
deal of ammonia. In fact, this decomposition takes place spon-
taneously, with so much rapidity, that the best guanos may, it is
said, lose more than one-fifth of their nitrogen in the form of am-
monia in a few months’ time, if exposed to a moist atmosphere.
Other manures, however, containnitrogen in combinations which
undergo decomposition less readily than uric acid. Thus unburned
bones yicld from six to seven per cent. of ammonia, and dried blood,
fifteen or sixteen per cent, while woollen rags and leather yield
about as large a quantity. In estimating the value of such mat-
ters as manures, the difference in the facility with which they en-
ter into decomposition, must be taken into account, Thus if too
large quantities of gnano are applied to the soil, a portion of the
ammonia may be volatilized and lost, while with leather and wool
the decay is so slow, that these materials have but little immediate
effect as manures. The vitrogen of blood and flesh is converted
into ammonia with so much ease, that it may be considered al-
most as available for the purpose of a manure as that which is
contained in ammoniacal salts. ’
Attempts have been made to fix the money value of the -am-
nonia and the phosphates in manures, and thus to enable us from
the results of analysis, to estimate the value of any fertilizer con-
taining these elements., This was I believe first suggested a few
years since, by an eminent agricultural chemist of Saxony, Dr.
Stockhardt, and has been adopted by the scientific agricnlturists
of ‘Great Britain, France and the United States. These values
vary of course very much for different countries ; but Ishall avail
myself of the calculations made by Prof. S. W. Johnson of New
Haven, Connecticut, which are based on the prices of manures in

¢ United Statesin 1857, In order to fix the value of phosphoric-
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acid in its insoluble combinations, he has taken the market prices of
Columbian guano, and the refuse bone-ash of the sugar refiners,
which contain respectively about 40 and 82 per cent. of phospho-
ric acid, and from these he deduces asa mean 4} cents the pound
as the value of phosphotie acid when present in the form of phos-
phate of lime. This would give $1.44 as the valne of 100 pounds of
bone-ash, and $1.60 for the same amount of the guano, while they
are sold for $30 and $35 the ton.

The value of soluble phosphoric acid has been fixed by Dr.
Volcker in England, and by Stockhardt in Saxony, at 124 cents
the pound. This evaluation is based upon the market price of the
commercial super-phosphates of lime. Mr. Way of the Royal
Agricultural Society, however, estimates the value of phosphoric
acid in its soluble combinations at only 104 cents the pound; and
Mr.Johnson, although adopting the higher price, regardsitas above
the true value.

In order to fix the real value of ammonia, Prof. Johnson deducts
from the price of Peruvian guano, at $65 the ton, the value of the
phosphoric acid which it contains, and thus arrives at 14 cents the
pound for the price of the available ammonia present. This kind
of guano, however, now commands a price considerably above that
which servel for the basis of the above calculation; and both
Volcker and Stockhardt fix the value of ammonia at 20 cents the
pound. The price of potash as 2 manure is estimated by Mr. John-
son at 4 cents the pound; but this alkali rarely enters to any
considerable extent into any concentrated manures, and may there-
fore be neglected in estimates of their value,

The use of fish as a manure has long been known ; on the
shores of Scotland, Cornwall, Brittany, some parts of the United
States, and on our own sea-coasts, the offal from fisheries, as well
as certain bony fishes of little value for food, are applied to the
soil with great benefit. The idea of converting these materials
into a portable manure was however I believe first carried into
effect in France by Mr. Démolon, who seven or eight years since,
erected establishments for this object on the coast of Brittany and
in Newfoundland. For the details of this manufacture I am
indebted to the Chimie Industrielle of Payen. Concarneau, in
the department of Finistetre, is a small town whose inhabitanis
are employed in fishing for sardines, and it is the refuse of this
fishery which is employed in the manufacture of manure, The
offal is placed in large coppers and heated by steam until
Caxapiax Nar. 2 VOL..1IV, XO. L.



18 - Fish Manares.

thoroughly cooked, after which it is submitted to pressure, which
cxtracts the water and oil. The pressed mass is then raspéd,
dried in a current of hot air, and ground to powder. 100 parts
of the recent offal yield on an average 22 parts of the powder,
besides from 2 to 2} parts of oil. The manufactory of Concarneau
employs six men and ten boys, and is able to work up daily eigh-
teen or twenty tons of fish, and produce from four to five tons of
the powdered manure.

This manure contains, according fo an average of several
analyses, 80.0 per cent. of organic matters, and 14.1 per cent. of
phosphates of lime and magnesia, besides some common salt, a
little carbonate of lime, small portions of sulphate and carbonate
of ammonia, and only 1.0 per cent of water, The nitrogen of
this manure, whick: is almost wholly in the form of organic mat-
ters, corresponds to 14.5 per cent of ammonia, and we may esti-
mate the phosphoric acid, which is here preseat in an insoluble
form, at 7.0 per cent. If we calculate the value of this manure
according to the rules above laid down, we shall have as follows
for 100 pounds :—

Ammonia,—14} pounds, at 14 cents,.ceees.on...$52.03
Phosphoric Acid,—7 pounds, at 4} cents....... 0.31}

$2.341

This is equal to $47 the ton of 2000 pounds ; the manufactured
product of Concarneau, however, according to Payen, is sold in
the nearest shipping ports at 20 francs the 100 kilogrammes,
(equal to 220 pounds), which, counting the franc at $0.20, is
equivalent only to $1.81, the 100 pounds, or a little over $37 the
ton. This however was in 1854, since which time the price of
manures has probably increased.

Mr. Démolon in company with his brother, has also ac-ording
to Payen, erected a large establishment for the manufucture of
this manure on the coast of Newfoundland, at Kerpon, near the
eastern entrance of the Strait of Bellisle, in a harbor which is
greatly resorted to by the vessels engaged in the cod-fishery
This manufactory, now in successful operation, is able to produce
8,000 or 10,000 tons of manure annually. Payen estimates the
total yearly produce of the col-fisheries of the North American
coast to be cqual to about 1,500,000 tons of fresh fish ; of this,
one-half is refuse, and is thrown into the sea or lefs to decay on
the shore, while if treated by the process of Démolon, it would
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yield more than 150,000 tons of a manure nearly equal in value
to the gyano of the Peruvian islands, which now farnish annually
from 300,000 to 400,000 tons, If to the manure which might
be oblained from the cod-fisheries of the Lower Provinces, we add
that of many other great fisheries, we are surprised at the immense
resources for agriculture now neglected, which may be drawn at
a little expense from the sca, and even from the otherwise worth-
less refuse of another industry. To this may be added vast
quantities of other fish, which at certain seasons and on some
coasts are so abundant that they are even taken for the express
purpose-of spreading upon the adjacent lands, and which would
greatly extend the resources of this new manufacture. The o),
whole extraction is made an object of economic importance in the
fabrication of manure from sardines, in France, exists in but very
small quantities in the cod, but in the herring it equals 10 per
cent. of the recent fish, and in scm: other species rises to 3.0 and
4.0 per cent.

Mr. Duncan Bruce of Gaspé has lately been endeavoring te
introduce the manufacture of fish- nanure into Canada; but he
has conceived the idea of combining the fish offal with a lurge
amount of calcined shale, under the impression that the ma-
nure thus prepared will have the effect of driving away insects
from the plants to which it is -applied. e employs a black
bituminous shale from Port Daniel, and distilling this at a red
heat, passes the disengaged vapours into a vat containing the
fish, which by a gentle and continued heat, have been reduced
to a pulpy mass. The calcined shale is then ground to powder
and mingled with the fish, and the whole dried.  Experiments
made with thismanureappear to have given very satisfactory results,
and it is said to have had the effect of driving away insects when
applied to growing crops, a result which may be due to the
smell amount of bituminous matter in the products of the distil-
lation of the shale, rather than to the admixture of the calcined
residue, Coal-tar is known to be an efficient agent for the des-
truction of insects, and in a recent rumber of the journal, ZLe
Cosmos, it is stated that simply painiing the wood-work of the
inside of green-houses with coal-tar has the effuct of expelling
from them all noxious iusects.  Mr. Bruce caused ses eral analy-
ses of this shale to be made by Dr. Reid of New York, from
which it appears that differerent specimens contain from 20 to
26°0 per cent. of carbonate of lime, besides from 1'4 to 20 per
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cent. of carbon remaining after distillation. The amount of vola-
tile matter, described by Dr. Reid as consisting of water, naphtha
and ammonia, was found by him in two different samples to
equal only 3'5 per cent., of which a large proportion is probably
water,

I have examined two specimens of manure prepared by Mr
Bruce from the fish commonly known as the menhadden (Alosa
menhadilen). No. 1 was made with the Port Daniel shale, as
before described; while for No. 2, this was replaced by a mix-
tare of clay and saw-dust, which was distilled like the shale, the
volatile products being added to the decomposing fish.  The oil
which rose to the surface of the liquid mass bad been separated
from the second preparation, but remained mingled with the
first. both of these specimens were in the form of a black granu-
Iar mass, moist, cohiering under pressure, aud having a very fishy
odour. A proximate analysis of these manures was first effected
by exposing a weighed portion to 3 temperature of 200° F. till
it no longer lost weight, and then calcining the residue, from
which the carbonaceous residue very readily burned away. The
oil in the first specimen was obtained by digesting a second por-
tion, previously dried, with either, so long as anything was taken
up. The solution by evaporation left ihe oil, whose weight was
deducted from the loss by ignition.  The portion of il remain-
ing in the second sample was not determined.

1 IL
Animal matter and carbon,......... . 239 % 210
Oilyeeeecannnn. eeeoetreceraceennan 66§ ~
Water, ccvvecenennannn . see 135 218
Earthymatters;e.ceecienaaeiiiea. 562 572

1000 1000

The residue of the calcination was digested with hydrochloric
acid, which dissolved the phosphate of Jime from the fish-bones,
together with portions of lime, magnesiz, alumina, and oxyd of
jrom, derived from the shale and clay.  The solution from No. 1
contained, morcos cr, a considerable portion of sulphate from the
gypsum of the shale. Small guantities of common salt were
also removed by water from the calcined residues. The dissolved
phosphoric acid, lime, und magnesia were separated by precipi-
tating the phosphoric acid, in combination with peroxyd of iron,
from a boiling acetic solution and were deterwined according to
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the method of Fresenius. The nitrogen of the organie matter
was estima‘ed by the direct method of burning a portion of the
dried substance with soda lime, and weighing the disengaged am-
monia as ammonia-chlorid of platinum. The results were as follows
for 2 hundred parts :—

1. 11
Phosphoric acid, . veveenesnnn veses 340 3-99
Sulphuric acid,..... Seeteacaenanae 2.16 -15
5 31 T S A 590 444
Magnesia, ccceeivacinaaiiaaiaaae. 1-20 1-15
AMMONIA aseeeeceasastatacaeaaas 3% 2-60

if we caleulate the value of the first specimen according to the
zules already laid down, we have as follows for 160 pounds :—

Phosphorie acid, 3 * pounds at 4] cents,.... $0-152
Ammonia 33 pounds at 14 centS;.ceeevenase 0525
$0-618

At 6S cenisihe 160 pounds, this manure would be worth $13.60
the ton. The sulphuric acid is of small value, corresponding to
80 pounds of plaster of Paris to the ton, and we do not tuke it
ingo the calculation. The somewhat larger amount of phosphorie
acid in the second specimen, is probably derived in part from the
ashes of the saw-dust, and in pait from the clay. The value of
this manure would be $10-88 the ton.

In order to arrive at.the real value of the animal portion of this
manure 2fter the removal of the oil, we may suppose, since Dr.
Reid obtained from the shales from 4-5 to 7% per cent. of fixed
carbon, that with the 56.2 parts of caleined” residue, there were
originally 3-7 parts of carbon derived from the shales. This de-
ducted from 23-7 paris leaves <90 of nitrogenized animal matter
in 100 parts of the manure, yielding 3-76 parts, or 188 per cent.
ofammenia. Thismatterconsists chiefly of muscularand gelatinous
tissues, and Payen obtained from the dried muscle of the cod-fish,
16-8 per cent. of uitrogen, equal to 20-4 of ammoniz. The 24-4
parts of phosphoric acid in the mannre will correspond to 74 of
bone-phosphate, and if to this we add for meisture, impurities,
ele., 26 parts,== 3-00 in 2all, we should have for 100 pounds of
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the fish when freed from oil and dried, the following quantltles of
ammonia and phosphorie acid :—

Ammonia,—121 pounds at 14 cents,.... .... SL.75
Phosphoric, acid,—11} pounds at 4} ceuts,.. 051

$2-26

The matter thus prepared would have a value of $45.20 the ton,
azreeing closely with that which we have calculated for the ma-
nure manufactured from sardines in Franee, in which the quantity
of ammonia is semewhat grexter, and the phosphoric acid less,
giving it z value of $47 the ton,

Prof. George II. Cook of New Jersey, in an analysis of the men-
hadden, obtained from 100 parts of the dried fish, 16-T parts of
oil, besides 61+6 of azotized matters yielding 9-28 parts of ammonia,
and 21-7 of inorganic matrers, ete., containing 778 of phosphoric
acid.®  If we deduct the oil, we shall Lave for 100 parts of the
fish, aceording to this analysis, 11.2 of anununia, and 93 of phos-
phoric acid.

By comparirg these figures with the results calculated for the
animal portion of Mr. Bruce’s manures, we find :

Ammonig. Phosphoric acid';

Manure from sardines (Payen),...... .. 145 -0
Dried menhadden (Cooke),.....ccuee 112 93
Marnures by Mr. Bruce..... ceeercecann 375 34

w " (excluding shale),. 125 13

The proportion of phosphates is of course greater in the more bony
fishes. In themanureof Mr. Bruce there arve duubtless small amounts
of phosphorie acid and ammonia, derived from the shale and the
products of its distillation ; but these do not however warrant the in-
troduction of an inert material which reduces more than two-thirds
the commercial value of the manure. The results which we have
given clearly show that by the application of a process similar to
that now applied in Franee and in Newfoundland, which consists
in cooking the fish, pressing it to extract the oil and water, drying
by artificial heat, and brin fing it to powder, it is easy to prepare
a concentrated manure, whose value, as & source of phosphoric
acid and ammonia, will be in round numbers, about $40 the ton.

* Report of the Geological Survey of New Jersey for 1856, p. 93.
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‘We can scarcely doubt that by the application of this.process a
new source of profit may be found in the fisheries of the Gulf,
which will not only render us independent of foreign guano, now
brought'into the Proviuce to some extent, but will enable us to
export large quantities of a most valuable concentrated manure, at
prices which will be found remunerative.

ARTICLE III.—AdJlitional Notes on the Posi-Pliccene Deposits
of the St. Lawrence Valley. By J. W. Dawsox, LLD.,
F.GS., &e.

(Read before the Natural History Sociely of Monireal.)

In a paper on the Newer Pliocene and Post Pliocene deposits
of the vicinity of Montreal, communicated to the Natural History
Socicty last winter, I promised to follow up the subject, especially
in the direction of the more minute organisms of these deposiis,
and the comparison of the stratigraphical arrangements near
Montreal with those in other parts of the Province. In fulfil-
ment of this promise, T now proceed to state a number of facts
which I have ascertained or which have been communicated to
me in the past summer.

I. FOorAMINIFERA AXD BRyozZoA.

The £oraminifera are creatures almost at the extreme limit of
simplicity of structure in the animal kingdom.. Generally micro-
scopic in dimensions and consisting of a soft and apparently
homogeneous jelly, they present no appreciable organs, except
tittle thread-like extensions of their bodies, which appear to be
their organs of prehension and locomotion. Such creatures might
at first sight be supposed incapable of being preserved among the
medals of creation. They have, however, the power of secreting
for their profection delicate and beautiful calcareous cells, divided
into a number of chambers which are added successively in the
progress of growth, and communicate with each other and with
the outer world by minute orifices; and as these ereatures abound
everywhere in the ocean, their shells are constantly accumulating
on its bottom, so as in some cases so form thick beds of calea-
Teous matter. The Bryozoa, equally minute in size, are far more
complex in structure ; presenting, with a general polyp form,
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complicated digestive and muscular apparatus, which place them
far in advance of the hydroid polyps, and have induced the majo-
rity of modern zoologists to arrange them with the mollusks.
They oceupy horny or calcarcous cells, which usnally have wide
openings for the extension of the arms or tentacles which procure
the food of the inmates. These cells are arranged in branching
-or flat and circular groups, which form a large proportion of the
zoophytes of the older naturalists, and are to be found everywhere
.on submerged stones, shells, and sea-weeds.

I place these two tribes, in their structure so dissimilar, to-
gether, because they are found together in the drift deposits; and
because, owing to this and to their microscopic size, they can be
conveniently studied in connection.

Before proceeding to describe the species found, I may mention
that though the minute dimensions of these objects may cause
them to escape the notice of many collectors, they are, when
studied with the aid of the microscope, not inferior in interest and
beauty to any other fossils found in our tertiary plains. The
Foraminifera may easily be detected by examining the clays in
which fossil shells occur, and particularly those holding Fusus
tornafus and the spicula of Zethea Logani,* with the aid of a
pocket lens. 'When they are thus ascertained to be present, a
quantity of the clay should be well dried, broken into small pieces,
and stirred in a quantity of water, when the clay will snbside and
the little shells may be skimmed from the surfice. When dry
they may be spread on a tray or on dark-colored paper, and
examined with the lens to ascertain what forms are present.
They may then be picked uwp with a moist camel’s-hair pencil,
and placed sepavately in small boxes for more minute examina-
tion. For the microscope, they may be mounted either on a dark
ground as opaque objects, or in Canada balsam as transparent
objeets; and should be studied in both of these ways. With the
foraminifera, the collector will usually find valves of Cytheridea, -
-some of the smaller univalves, and detachead cells of Lepralia.

(1) Position of Foraminifera and Bryozoa in the Post Pliocene
Deposits.

Logan’s Farm—In the last volume of the Naturalist, T de-

* Tor notices of these and other fossils referred to in these pages, see
my former paper, Canad. Nat. vol. 2. .
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scribed a number of species of fussils fiom Logan’s farm, and
stated what I believed to be their relutive position, By the kind-
ness of Mr. Logan, I have since been enabled to make an exca-
vation in the spot where these remains are most abundant, and
obtained the fullowing section :—

5. in.
Soil and sangd, ....... U T -
Tough reddish clay, ««covvieiineiieenannan. ceecenareennes 0 03

Gray sand, a few specimens of Saxicava rugose, Mytilus edulis,
Telline Grenlandice, and Mye arenaria, the valves generally
2037« I R R A -

Tough reddish clay, a few shells of Jstarte Laurentiana, and Leda
Portlandicty e ceeaeeiiaieiiciceossanssaronsananas ceesee 11

Gray sand, containing detached valves of Sazicaza rugosa, Mya
truncala, and Telline Grenlandica ; also Trichoiropis bore-
alis, and Balanus crenatus: the shells in three thin layers . 0 8

Sand and clay, with a few shells, principally Saxicava in de-
tached valves..coviieiiienonensenananaeen eeerereaess 13

Band of sandy clay, full of Natica clausa, Trichotropis borealis,
Fusus tornatus, Buccinum undatum, Astarte Laurentiana,
Balanus crenatus, &c. &c., sponges and Foraminifera. Nearly
all the rare and deep-sea shells of this locality occur in this

2 e T NPT | I

Sand and clay, a few shells of Jstarte and Saricava, and remsaing
of sea-weeds with Lepralic attached ; also Foraminifera, ... 2 0
Stony clay, boulder clay.

It thus appears that at Logan’s farm we have littoral species at
top, and that all the rare and deep-water fossils, as well as the
Lepralie and Foraminifera occur in a comparatively thin band
near the base of the deposit. This corresponds precisely with the
order observed elsewhere in the vicinity of Montreal ; though at
Logan’s Farm the arrangement is somewhat more complex than
in other localities.

Tanneries.—At the brick-yards near the village of the Tanne-
ries, near Montreal, the surface of the Leda clay is well stored
with LZeda Portlandica, Astarte Laurentiona, Nutice clausa
Tellina Greenlandica, and some other shells. It also contdins
sponge spicula and foraminifera. The shells at this place, though
by no means so numerous as at Logan’s farm, are remarkable for
their excellent state of preservation.

Beauport.—1I visited this celebrated deposit for the first time
last autumn. At first sight it consists of a mass of stratified sand
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and gravel, equivalent to the Saxicava sand of Montreal, and
resting on boulder clay. The overlying mass is filled with Saai-
cava Telline, &5 and the uederlving boulder clay as usual
contains no fossils. My experience in the Montreal deposits,
however, led me 1o expeet a bed, however thin, representing the
Leda clay, between these; aud on searching at the junction of
the two great beds above mentioned, I was gratified by finding &
layer of sand about three inches in thickness, filled with the rarer
shells of the deposit, charactesistic of its deeper waters, such as
Fusus tornatus, Pecten Islandicus, Buccinum ciliatum, Modiolaria
discors, &e.* The Rhynconella psittacea occurs only in this layer,
and in such a manner as to leave no doubt that it is buried here
in situ, in the very spot where it lay anchored to the stones of
the surface of the drift. On these stones, however, I found a new
and interesting field for observation. In the thin layer above
referred to, all the stones, as well as those that lay on the surface
of the boulder ¢lay or partly imbedded in it, were covered with
the remains of marine creatures, especially Bulanus crenatus,
Spirorbis sinistrorsa, Spirorbis spirillum, Lepralia and Hippothoa.
This layer, in short, evidently represented a’time when the sur-
face of the boulder clay, covered only by a thin layer of sand and
stones, constituted the bottom of clear aud deep water, before it
became covered by the Saxicava sand. This bottom, althongh
no clay has been deposited on it, represents the Leda clay at
Montreal, and is exceedingly rich in the fossils usually found
at the surface of that bed. Foraminifera occur in it, but they
are comparatively rare, and, so far as I could find, only of spe-
cies common at Montreal,

(2.) Species of Foraminifera.

In my paper of last year a few of these were figured, but the
nomenclature of these creatures was in a state so unsettled that
I hesitated to attach names to them or to identify them with
described species. I am now relieved of the greater part of this
difficulty by the appearance of Williamsow’s excellent monograph
on the British Foraminifera, the nomenclature of which I shall fol-
low in noticing our Canadian species.

* Sir C. Lyell notices the fact that these shells are more abundant in
the lower part of the mass than above.
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Fig. 1.

1. Polystomella umbilicatula, Walker (Fig. 1).*—DNine tenths
of the foraminifera from the Montreal clays belong to this species,
which also occurs at Beauport, and in equal proportionate abun-
dance living in Gaspé Bay. The specimens all belong to the
variety incerta of Williamson ; and as among many hundreds of
specimens I can find none that present the typical characters of
the species, and as the general form is also less compressed than
in the typical specimens as described and figured by Williamson,
I should be inclined to believe this so-called variety in reality a
distinct species, were it not for the fact, that, while these curious
little creatures are almost indefinitely variable, there is a re-
markable persistency of certain varieties in particular localities,
The modern specimens from Gaspé correspond precisely with
their a'icient progenitors of the Post-Pliocene clays. The size of
the fossil specimens is large for the species; the diameter of some
individuals being g%th of an inch.

Localities—Logan’s farm, Montreal; Brick-yards at Tanneries,
Montreal ; Beauport ; also recent in Gaspé Bay.

2. Nonionina crassula, Walker—Among the fossil specimens of
the last species, there are many not distinguishable from it in
external form, in which I cannot find, either when viewed as
opaque or transparent objects, the characteristic septal apertures
of Polystomella. Thesc specimens are usually smaller, more
hyaline, and smoother than those showing the apertures. If dis-
tinct, they must belong to the species above named. I found no
individuals of this description among my recent specimens from
Gaspé. »

* See also paper in Can. Nat. Vol. 2, Fig. 17.
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8. Polymorphina lactea (Figs. 2, 8, also paper in Canad. Nat,
vol 2). This is perhaps the second: species-in- relative importance,
though much less plentiful than Polystomelle umbilicatula. The
greater number of the 'specimens belong to the variety “ typica
of Williamson (Fig. 2). Others appear to:be an exaggerated
form of the variety “ oblonga™ (Iig. 8), and many others, espe-
cially the smaller examples,-are of the variety « communis.” A
similar range of varizties' exists in-the modern specimens from
Gaspé.  Size g5 to 5%-

Localities.—Logaw’s fam; Tanneries :recent in Gaspé,

Fig. 2 Fig. 3.

4. Miliolina seminulum (Lin.)—(For figure, see paper in Can,
Nat, Vol. 2, Fig. 18.) In my paper of last year this species was
poticed as @uinqueloculina occidentalis, Bailey ; and I still be-
lieve it to be identical with the shell so named; but I presume
that it, as well as many other supposed species of the genus
Quinqueloculina of D’Orbigny, must be included in Milivlina
Seminulum, as extended by Williamson. This shell is not in-
frequent in the clays at Montreal, and it also occurs in Gaspé
Bay. It approaches very nearly to the typical form of the spe-
cies, but is usually of sinall size, not exceeding F5th of an inch in
length.

Locality—Logan’s farm,

Fig. 4. Fig. 5
5. Bnlosolenia globosa (Figs. 4, 5).—This species is not uncom-
mon in the clay at Montreal. Fig, 21 of my paper of last year jg
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referable to it, as I had not then observed the internal tube, and

supposed it in consequence to be an Orbulina. Figs. 4 and'5

show this internal structure. This species is very small, scarcely

exceedi'ng +15th of an inch, and is very smooth and translucent.
Locality—Logan’s farm ; Tanneries.

Fig. -6. - Fig. 1.

6. Entosolenia costata; Williamson (Figs. 6, 7; also Fig. 22 in
paper ol last year.)—This beautiful little shell differs from that
Tast described only in the possession of longitudinal narrow ribs.
‘Williamson, who lad seen only two or three examples, establishes
it as a separate species with some doubt; and since in my speci-
mens {rom the Montreal clays the. number and distinetness of the
ribs are very variable, I think it probable that this shell is only a
variety of Z. globosa.

Locality as above.

[N2Y
.4;' N 7
A / " O
® e -
Uit
Fig. 10, Fig. 9. Fig. 8.

4. Enlosolenia Squamosa (Figs. 8, #, 10)—This, the most
elegant of all our Post-Pliocene foraminifera, presents several
beautifully ornamented varieties. In the last species the sides are
marked by simple longitudinal ribs. In the simple varieties of
this the ribs are crossed by more slender transverse bands
In others the rectangular spaces thus formed appear to have
circles inscribed in them. In others the distinction of longitu-
dinal and transverse ribs disappears, and the whole surface be
comes covered with a regular hexagonal network of raised lines of
various degrees of fineness. I have endeavoured to represent

28
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.

several of theso forms in the figures; but there are many inter-
mediate vavieties, and my wood-cut representations fall far short
of the exquisite beauty of the shells themselves, which appear
under the microscope as if worked in pure translucent porcelain.
Size 335 to 5.

Parker and Jones regard the three species last deseribed as
identical. Whlliamson also leans to this view; and since in my
specimens there is a gradation from those that arc smooth to
those that are ribbed, and from these to those that are netted, T
<an scarcely hesitate to adopt the same conclusion, in which case
the two la-t species must be regarded as varietics of E. globosa.

Fig, 11.

8. Biloculina ringens, D'Orb. (Fig. 11).~-I have found only
two specimens of this species, and neither revealed much of its
real character until mounted as a transparent object. I have
figured one of them as it appears in this way ; and it well shows
the manuer in which the successive cells are added, the ovifice
being alternately at opposite eads of the shell.  Size about .

Locality —Tanneries,

. All the species of Foram'nifcra above noticed are found living
as well as fossil. Three of them have been obtained by myself
from Gaspé Bay, and the others may probably be found there.
The species most abundant in the tertiary clays is also thai which
prevails in Gasj¢ Bay, and the conditions of life in both are
the same, The Gaspé specimens were found in mud, in from 10
to 15 fathoms, and holding Leda limatula, Tetlin: culcarea, and
Astarte sulcata, so that it may be regarded as strietly equivalent
to our Montreal Leda cliy, in or at the surface of which the
Foraminifera chiefly occur. Two species found at Gaspé have
not as yet been recognized in the tertiary clays. One is a globu-
lar shell, probably Orbuling universa, the other a rough, punc-
tured, yellowish species, probably Bulimina scabra,
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All the species found in the Canadian tertiary clays are widely
distributed in the North Atlantic, and some of them still more
extensively. Polymorphina lactea is found in the British crag,*
and Entosolenia globosa in Miocene deposits at Petersburgh, US4
They atford little indication of climate, Miliolina seminulum,
for instance, extending in the present seas from Greenland to Cuba,
With respect to depth of water, their indications are probably
more precise, thongh on this subject T can find little reliable infor-
mation. One fact is certain, that in Gaspé, at present, a depth
of 10 to 20 fathoms corresponds bathymetrically, in so far as these
creatures are concerned, with that represented by the upper layers
of the Leda clay, or brick-clay of Montreal. I have obtained,
however, at least one indication that there are still lower depths,
not represented as yet by the fussils of our tertiary deposits.

I owe to the kindness of Capt. Orlebar, R.N,, two small speci-
mens of fine clay, taken up by the souunding-lead from depths of
187 and 196 fathoms, off Mount Camille, near Bic Island, in
the River St. Lawrence.  On carefully levigating these specimens,
I found in them three species of Foraminifera, all distinct from
those of the tertiary clays and of Gaspé, and the silicious shields
of a number of microscopic plants (Diatomacew). The Foramini-
fera I refer to the fullowing species :—

Rotalina turgida, Williamson. (Fig. 20.)
Spiroloculina depressa, D'Orbigny. (Fig. 21.)
Bulimina auriculata, Bailey. (Fig. 22.)

1 Balley.
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The Diatomacem associated with these shells include Coscino-
discus lineatus and species of Gallionella, Bunotia, Cocconeis and
Achnanthes, most of them apparently identical with forms figured
by Bailey. There are also minute acicular spicula of sponges.

Since the highest points at which raised beaches have been
found in Canada scarcely reach an elevation of 80 fathoms above
the sea level, we can scarcely expect to find on the present land
evidence of depths equal to those represented by these soundings.
Their containing distinet species from those in the tertiary clays
is, however, an interesting fact, and T figure these as a guide to
collectors who may be so fortunate as to fiud them in a fossil state,

(8.) Species of DBryozoa.

From the abundance of the remains of these creatures on stones
at the surface of the boulder clay at Beauport, I have no doubt
that a number of species might reward a diligent search. My
time however at this locality was very limited, and although I
brought thence single pebbles with as many as four or five species
attached to them, I have no doubt that my collection includes
only a small fraction of the species occurring there. The speci-
mens are also in many instances in a defective state of preserva-
tion; and as collectors of these objects well know, even in recent
specimens it is ofien very difficult to determine species from the
dead cells alone. I am therefore able to name at present only a
few species, but these, I trust, may be relied on with some cer-
tainty.

1. Hippothoa catenularia, Fleming. (Fig. 12.)—This pretty
little organism spreads its chains of cells over the tertiary pebbles
at.Beaupory, just as is now does in the Guif of St. Lawrence ; and
being of a dense and sirong texture, is remarkably well preserved.
It belongs at present to the Laminarian and Coralline zones, and
is found abundantly in Gaspé Bay in nine tathoms,

9. Hippothou divaricate, Lamour, (Fig. 13.)—This smaller
and more delicate species is very abundant at Beauport; but
from its minuteness and its similarity in-color to the grey, weath-
ered pebbles, may easily escape observation.. It differs from the
typical form of the species in having the cells united to each other
directly, instead of by a slender oalcarcous thread; but as John-
ston® mentions this as sometimes occurring in recent specimens
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279,

Fig. 12. Fig. 13. Fig. 14.
it may be regarded as merely the characteristic of a variety*. I
have not yet found this species living in the Gulf of St. Lawrence,
8. Tubulipora flabellaris, Fabricius. (Fig. 14.)—I refer—with
some doubt—to this species the organism represented in fig, 14,
which oceurs sparingly and notin good preservation on stones
at Beauport. Fabricius found this species in Greenland, and it
occurs in various parts of the North Atlantic. I have not found
it living, but it may be the same with the 7. divisa, a species
closely allied to flabellaris, found by Stimpson in the Bay of |

Fig. 6.

4. Lepralia hyaling, Lin. (Fig. 15.)—The organism represented
in fig. 15 must, I think, be referred to this species. It is found
sparingly on stones at Beauport, often nearly covered with the
remains of its ovicapsules. It now lives in the Gulf of St. Law-
rence and the Banks of Newfoundland.

5. Lepralia pertysa, Johnston. (Fig. 16.)—This species is

¢ British Zoophytes, page 292.
Can. Nar. 3 Vol. IV. No. 1.
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very abundant at Beauport, and, as t:sual with it, is very variable.
The cells represented in fig. 16 belong to the most regular and
beautiful variety, which occurs in a state of preservation quite
equal to receut specimens. L. pertusa is still oune of the most
abundant forms on the American coast; amd the study of the
diverse forms of cells which oceur in the same pateh, is very
instructive in relation to the errors likely to arise from basing
specific distinctions in these creatures on minute differences in the
forms of the cells.

The two last species appear to the naked eye on the stones of
the drift, as flat, roundish, white patches, somzewhat roughened,
like shagreen; and under a lehs of low power disclose the forms
of their cells.

Fig. 17.

%. Lepralia quadricornute. N.S. (Fig: ¥7.)—This is a large
species, the cells being about J5th of 2n inch in length. It is
quite distinct from any species known to me. Its description is
as follows :—Cells arranged alternately, ovate, ventricose, smooth
on the greater part of the surface, but toward the lower end finely
marked with radiating and transverse lines, and at the margins
roughened with scaly projections; aperture narrowed, flatfer.
at the distal margin, and armed with four hollow spines, those at
the angles strongest; proximal margin deeply sinaated and pro-
jecting.

The specimens occur abundantly in the lowest part of the
deposit at Logan’s farm, and are arranged in such a manner as to
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show that they were attached to fronds of algz which hava
entirely disappeared. Being imbedded in soft clay, it is much
rore ditficult to secure perfect specimens than in the case of the
species attached to stones. From the position of this Lepralia in
the deposit, I infer that it lived in very deep water; and it is
possible that when we are better acquainted with the deeper parts
of the Gulf of St. Lawrence, it may be found there. Having
searched in vain for any deseribed species corresponding with it,
I propose for it the name of L. quadricornute, founded on its
most obvious distinetive character, which is of more importance
here than in the case of a recent species, owing to the circumstance
that the specimens in the clay usually split in such a manner as
to show only the inside of the cells, on which the four horns
generally remain sufficiently distinct.

Patches of this Lepralia one inch in length and balf an inch in
breadth were found at Logan’s farm, and the cells were remarka-
bly uniform in size and shape. If found in a living state, its large
size and elegant vase-like form will render it one of our firest
species. Its nearest sllies appear to be L. veniricosa, Hassell, L.
trispinosa, Johnston, and L. crassispina, Stimpsox.

Before leaving the Bryozoa, it may be well fo name the addi-
tional species known to me as living in the Gulf of St. Lawrence
and likely to oceur in the drift :—

Membranipora pilosa, Gaspé, Nova Scotia.

AMembranipora, another species, Gaspé. 0

Flustra Murrayana, Gaspé, Metis, Miss Carey’s collection.
Tubulipora patine, Gaspé, Metis, Nova Scotia.

7. penicellata, Gaspé.

Tdmonea Atlantica, Gaspé.

Cellularia neritina, Miss Carey’s collection.

Cellularia, another species, Gaspé.

Through the kindness of Andrew Dickson, Esq., I was lately
favored with the inspection of a flat stone taken up by the hook
of a fisherman on the Banks of Newfoundland, which wonderfully
resembles, in its assemblage of species, the stones in the drift at
Beauport. It has at one end a group of Balanus crenatus of the
precise variety so common in the drift; and over various parts of
the surface are abundant shells of Spirorbie sinistrorsa, with at
few of another species not as yet found in the drift, Large por-
tions of the surface are covered with ZLepralia variolosa and
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hyaling ; and there is also a Tubulipora closely resembling that
found at Beauport. The shell of a dead Balanus contained a
little fine sand, among which were small and much rubbed speci-

mens of a Polystomella or Nonionina, and fragments of spines of
Zckini. This stone is indeed almost a precise modern counterpart
of those buried in the drift at Beauport ; and they, like it, probably
lay in the bottom of a sea loaded in spring with boulder-bearing
ice.

I had almost omitted to mention that some of the stones from
Beauport, with Balanus, Bryozoa, &e., bear on their surfaces
distinet marks of glacial action, in their polish and striation j; and
that just as in exposed situations in modern seas, their animal
tenants have evidently selected the re-entering angles and least
exposed surfaces for their habitations.

II. Frese-waTER SHELLS IN THE POST-PLIOCENE DEPOSITS.

I have on several occasions found specimens of Limnea in the
Post-pliocene clays, but always suspected some accidental inter-
mixture. I have been favoured in the past summer, by Andrew
Dickson, Esq., with specimens of land and fresh-water shells from
the bank of a brook emptying into the Mississippi, a tributary of
the Ottawa, two miles below Pakenham Mills, and at an elevation
of about 266 feet above Lake St. Peter. They were found in
sand and gravel containing Tellina Granlandica, and which Mr,
Dickson thinks is an undisturbed tertiary deposit. The specimens
furnished to e afford many internal evidences which would lead
e to the same conclusion. The species present are :—

Valvata tricarinata, Planorbis parvus,
Planorbis bicarinata, Amnicola porala,
Planorbis trivolvis, Heliz striatella 2

Lymnea elodes ¢

As may be seen by reference to the paper by Mr. Billings in
the first volume of this journal, all these shells now exist in the
Ottawa valley. Proof of their existence there in the Post-pliocene
era would be of great interest; and though I am fully aware of
the many chances that may cause recent fresh-water shells to be
mixed with older deposits, I am strongly inclined to believe that
these deposits at Pakenham afford such evidence. Their occur-
rence is at least deserving of notice, that the attention of geologists
may be attracted to the locality.
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III. Lanp PrAxTS.

I am indebted to Andrew Dickson, Esq., for the opportunity of
studying a large number of nodules containing plants, collected
by him at Green’s Creek, on the Ottawa. They contain numerous
vegetable fragments, which appear to have been originally distri-
buted over the surface of a tract of clay and covered by similar
material, a layer of calcareous nodules subsequently forming along
the plane of deposition and imbedding and preserving the remains,
which are very little changed, though some of them appear to
have been in an advanced state of decomposition before being
jmbedded. Among them I can recognize leaves or fragments of
leaves of the Populus balsemifera—which seems to be a very
abundant plant at this locality—leaves and stems of grasses,
needles of pines, and a moss apparently of the family Fontinalee
or Hypnee® There is also a well preserved small dicotyledonous
feaf, which I have not yet been able to identify.

The most curious point in connection with these remains is
their association with what seem to be remains of Alge, and with
shells of Leda Portiandica having the valves cohering. They
would thus appear to have been deposited in the sea and in deep
water. I observed something of the same kind in Gaspé Bay,
where, at the mouth of the North-west river, I found Zeda lima-
tule living in dark-coloured mud containing vegetable matter,
much of it no doubt washed down by streams from the land.

e

IV. Miscerraxeous Fossirs.

Ophiocoma.—In my paper of last year I mentioned an organism
in 2 nodule from Ottawa which seemed to be the remains of an
opbiuroid star-fish. I have since found similar remains in the
Leda clay at the Tanneries, near Montreal. The specimens are
entirely disintegrated, but show the internal joints of the rays and
slso the external plates and spines. From their form I judge that
they may have belonged to a small Ophiocoma, not very dissimilar
from the O. dellis now found in the Guif of St. Lawrence; but
whether identical with that species, or with that found by Sir
W. E. Logan at Ottawa, I cannot certainly determine. I figure
some of the remains merely to direct the attention of other
observers to these curious objects, (Figs. 18, 19.)

* Sullivant, in & note just received, says it is probably not fir fiom
Hypnum riparium,
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Figs. 18 and 19.—Joints of Ophiocoma, magnified.

Alodiola glandula.—A single valve of this pretty 1ittle shell
has been found at Logan’s farm. It now inhabits deep water in
the Gulf of St. Lawrence. I may also mention that I have found
perfect specimens of Modiolarie discors both at Logan’s farm and
Beauport, which quite confirm Dr. Gould’s identification of my
fragment of last year with that species.

Fusus (Clavatule) turricule.—Specimens of this shell have
been found by Mr. R. Ramsay at the Brick-yards at the Tanneries.
It occurs extensively in the North Atlantie, and fossil in the
British Crag.

Rissoa.—Since the publication of my last paper, Mr. Bell of the
Geological Survey, has shewn to me in that collection a Rissoa
with five distinet revolving bands, separated by a flattish space
from the suture. On comparison of this shell with my specimens
referred last year to R. minuta, I am inclined to think that they
are the same, but that the latter were worn, so as to present a
smooth surface. It is not unlike B. obsoletaz of Wood’s Crag
Mollusca. I bave another little shell which closely resembles
Alvania ascaris of the same author, but it is too incomplete for
its certain identification.

Spirorbis spirilium.—This comnmon species is found of small
size, attached to pebbles, at Beauport.

V. Generar REMARES,

In so far as general conclusions in Geology are concerned, the
observations of the past year do not in any way conflict with the
conclusions stated in my former paper.

The arrangement of the deposits at Logan’s farm and Beauport,
confirms the subdivision which I have attempted to establish, of
an underlying non-fossiliferous boulder clay, a deep-water bed of
clay or sand (the Leda clay of Montreal), and overlying shallow-
water sands and gravels, the Saxicava sand of my former paper.
This arrangement shows a gradual upheaval of the land from its
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state of depression in the boulder-clay period, correspouding
with what has been deduced from similar appearances in the Old
World. “The upheaval of the bed of the glacial ses,” says
Forbes, ¢ was not sudden but gradua] The phenomena so well
described’ by Prof. Forchhammer in his essays on the Danish
drift, indicating a conversion of a muddy sea of some depth into
one choked up with sand-banks, are, though not universal, equally
cvident in the British Isles, especially in Ireland and the Isle of
Man2'*

We now have in all, exclusive of doubtful forms, sixty-three
species of Marine Invertebrates from the Post-Pliocene or Pleisto-
cene clays of the St. Lawrence valley. All, exeept four or five
species belonging to the older or deep-water part of the deposit,
are known as living shells of the Arctic or Boreal regions of the
Atlantic. About half of the species are fossil in the Pleistocene
of Great Britain. A majority of the whole are now living in the
Gulf of St. Lawrence and on the neighbouring coasts ; and I have
peason to believe that the dredging operations carried on by the
officers of the Geologieal Survey is the past sumnmer, will enable
us to recognize all but a few as living Canadian species. In so
far, then, as marine life is concerned, the modern period in this
country is connected with thal of the boulder clay by an un-
broken chain of animal existence. These deposits in Lower Ca-
nada afford no indications of the terrestrial fauna; but the remains
of Elephas Primigentus in beds of similar age in Upper Canada,}
show that during the period in question great changes oceurred
among the animals ef the land; and we may hope to find similar
evidences in Lower Canada, especially in localities where, as on
the Ottawa, the debris of Jand-plants and land-shells occur in the
marine deposits.

* Nemoirs of Geological Survey.
§ Beports of Geol. Survey; Lyells Travels.
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ARTICLE IV.—Report on the Fisheries of the Gulf of Saint
Lawrence. By M. H. Periey, Esq, Her Majesty’s Emi-
gration Officer at Saint John, N.B.*

Xaid before the House of Assembly by command of His Excellency the Licutenant
Governor, and ordered to be printed Sth March, 1849,

There is probably no part of the world in which such extensive
and valuable Fisheries are to be found, as within the Gulf of Saint
Lawrence. Nature has bountifully provided within its waters,
the utmost abundance of those fishes which are of the greatest
importance to man, as affording not only nutritious and wholesome
food, but also the means of profitable employment.

These Fisheries may be prosecuted as well in the open waters
of the Gulf, as within every Bay, Harbour, Creek, Cove, and Inlet
in copnection with it. "Whether on the bleak and sterile coast of
Labrador; or on the western coasts of Newfoundland and Cape
Breton ; or along the eastern shores of Nova Scotia and New
Brunswick; or within the Bay of Chaleur; or around Prince Ed-
ward Island, Anticosti, or the Magdalen Islands, the Fisherman
may pursue his labours with nearly equal chances of success, and
the full prospect of securing an ample reward for his toil.

‘With such valuable and unlimited Fisheries in close proximity
1o these Colonies, and as it may be said at the very doors of the
inhabitants, it is no less strange than true, that they are prosecut-
ed to the greatest extent, and with most profit, by citizens of
France, and of the United States.

The French exercise an almost exclusive right of fishing upon
the western coast of Newfoundland, the fertility and great mineral
wealth of which have only recently become known, and are not
yet fully appreciated.

From seven to eight hundred sail of America fishing vessels
“enter the Gulf of Saint Lawrence annually; and scattering over
the whole of its wide extent, with little heed of the limits to which
they are restricted by treaty, pursue their business unmolested,
and bat rarely leave their stations without full and valuable fares.

The Sersey merchants also prosecute these Fisheries with great
zeal and assiduity, and, as it is believed, with much profit. They
have permanent establishments and Fishing Stations in Gasps,

® This Report although issued ten years ago, contains the best ac-
count of the Fisheries of the Gulf at present extant. Believing it to be
important on account of the statistical and natural history information
that may be gleaned from it, we republish it without abridgement.
E. B.



Fisheries of the Gulf of St. Lawrence. - 41

Tabrador, and Newfoundland, and three or more establishments in
New Brunswick; but they by no means confine themselves to
any particular locality. They employ upwards of one hundred
vessels almost exelusively in carrying the rich products of the deep
to various foreign markets, besides the smaller craft required upon
the coast. Two of the leading Jersey firms, Messieurs Robin and
Company, and Nicolle Brothers, are supposed respectively to afford
employment, directly or indirectly, to nearly one thousand persons.

The inhabitants f those shores of Cape Breton and Nova Scotia
which ara within the Gulf, pursue the Fisheries in their immediate
neighbourhood to a moderate extent; and a few of their vessels
visit the Magdalen Islands, and the Labrador coast, during the sea-
son. The people of Prince Edward Island, who are favourably
placed for securing a goodly portion of the riches of the sea, make
still more limited efforts; but their efforts can scarcely be describ-
ed as more limited, or more feeble, than those of the people of
New Brunswick, who dwell upon its shores, from Baie Verte to
the western extremity of the Bay of Chaleur—those shores com-
manding as great an extent and variety of fishing ground, and as
abundant supplies of valuable fish of every description, as can be
found in any other part of the unrivalled Gulf of Saint Lawrence,
while they possess equal, and perhaps superior, facilities for prose-
cuting its Fisheries, both extensively and profitably.

The most vaiuable Fisheries of the Gulf are those for Herring;,
Cod, and Mackerel. But before entering upon the question of
their encouragement and extension, by increased facilities of com-
munication, it will be proper to give some description of each.
‘With this view they will be taken up in the order of the fishing
season; after which, the secondary Fisheries of the Gulf will be
briefly noticed.

THE HERRING.

The common Herring (Clupea harengus) appears in the Gulf of
Saint Lawrence at the end of April, or early in May, and the fish-
ing continues until about 10th June, when they retire to deep
water, having deposited their spawn. These “Spring Herring,”
as they are termed, are taken in ‘‘set nets” along the whole
eastern shore of New Brunswick, around Miscou Island, and
within the Bay of Chaleur. Being caught while in the very act
of spawning, they are thin and poor, of little value as an article of
food, whether fresh or salted. Another Herring appears on the
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coast about the 20th August, and remains in-shore for a month;
these are fat and in good condition, furnishing excellent food, and
a valuable commodity for export. It is admitted, that when first
caught, these “Fall Herrings” are fully equal in every respect to
the best Scotch Herrings; and if they were cured in the Dutch
manner, this Fishery, from the inereased price, and demand, would
become one of the most important and valuable Fisheries of the Gulf,

The Herring is the animal delicacy of Holland, and there enjoys
a very different reputation, from that of the common salt Herring
of Britain or America; yet the fish of both Holland and Britain
are the same, being caught on the same fishing grounds, and those
of North America are in no respect inferior.

The Dutch mode of curing Herrings is thus described by Mr.
Chambers, in his “ Tour in Holland in 1838.” ¢ Immediately on
being caught, the Herrings are bled, gutted, cleaned, salted, and
barrelled. The bleeding is effected by cutting them across the
back of the neck, and then hanging them up for a few seconds by
the tail. By being thus relieved of the blood, the fish retain a
certain sweetness of flavour, and delicacy of flesh which unbled
Herrings cannot possibly possess, The rapidity of the process of
curing, must likewise aid in preserving the native delicacy of the
animal, for the Herring lies salted in the barrel, in a very few
minutes after it has been swimming in the water. I was assured
that the superiority of the Duteh Herrings is solely ascribable to
this mode of enring.”

The greater mercantile value of the Dutch Herrings, on the Con-
tinent of Europe, being found toarisesolely from this mode of curing,
the Commissioners of the British Fisheries (in Scotland) were
induced to devote great attention to it, and to urge its general
adoption by evuty means in their power. Their officers and
inspectors were directed to braud every barrel of Herring, cured
according to the Dutch mode, with the figure of the Crown. In
their efficial Report for 1844, the Commissioners state that—* the
unprecedented demand from the Continent for Crown brand Her-
rings, is a sufficient proof of the care with which the integrity of
the brand is preserved, as well as of the high value which is sef
upon i, in all the Coutinental markets. It was the strong conviction
impressed upon the minds of the Commissioners, of the vital import-
ance of preserving the integrity of the brand, which compelled
them to exercise the painful duty of dismissing from the service,
one of the Board's oldest officers, As he had brundeda cargo of
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Herrings, which afterwards went to Hamburg, where they were
complained of, as having been found unworthy of the brand, the
Board despatched the General Inspector of the East coast to that
place, in order that he might rigidly examine the contents of all
the barrels; and on receiving an unfavourable report as to the
result of his investigation, the officer was immediately dismissed.
The effect of this prompt measure has been, to raise the character
of the brand even higher in the estimation of the Foreign Fish
Merchants, to whom the circumstances were generally known. It
is by the preservation of the purity of the official brand, that the
produce of the British Herring Fishery is to be upheld in charac-
ter abroad, and the demand for it largely extended in Foreign
Markets.”

As a proof of the gradually increasing confidence which the
Crown brand received on the Continent, the Commissioners furnish
a statement of the number of barrels exported to the Continent,
during the preceding seven years, commencing with 57,388 barrels
in 1887, and annually increasing to 181,583 barrels in 1843.

The Commissioners further say—* An extensive export Mer-
chant has given it as his opinion, that if great care shall be continued
in the selection, cure, and official Inspection of the Fish, the Con-
tinent of Europe would consume more British Herrings than are
now caught in our fisheries. Although they have to coniend with
all the disadvantages of a duty levied on them of ten shillings per
barrel, British Herrings are now brought into competition with
Belgian Fish in their own markets, and are annually diminishing
the sale of Dutch Herrings, by furnishing part of the supplies in
markets formerly entirely dependant on them. By this means
their price has been so reduced, that the number of * busses ” fitted
out forthe deep sea Herring Fishery, hasbeen already considerably
diminished.”

In their Report for 1845, the Commissioners say—*The
increasing demand for British Herrings of late years in Germany,
arises from their moderate price, their careful selection, their
superior cure and quality, and above all, from the security which
dealers havein the official brands, The genéral stipulation between
sellers and buyers is, to deliver and receive # Crown” “ aud Full ”
branded Herrings; and Mr. Miller, the Inspector of the East
Coast, states in a Report made to the Board, of the information
gathered by him during a short tour of inquiry made by order of
the Commissioners, that he has the authority of a firm at Stetting
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for stating, that they sold about 40,000 barrels of Crown and Full
branded Herrings last year, which were every where reccived with-
out objection. The Inspector found British Herrings at Berlin,
‘Wittemberg, Leipsic, Frankfort, Cologne, and Brussels; and he
saw several parcels in transit for more distant parts; the barrels
were all Crown and Full branded, and the Fish were in fine
condition, all well meriting the official brand, and much approved by
every one. He frequently inquired for Dutch Herings, and was
uniformerly shown British Herrings as Dutch ; and when he stated
that they were British, they always insisted that they were Duteh,
and they sold them as Dutch. So general is the use of British
Herrings on the Continent, that at Embden, where, a few, years
ago, fifty vessels were annually fitted out for the Fishery, and a
bounty of about £50 paid to each, the number of vessels was
reduced to twelve, notwithstanding the continuation of that bounty.
The Inspector General learned from the British Consul at Frank-
fort, that the navigation of the Rhine to Mayence, ov Frankfort,
has not been attempted by vessels laden with British Herrings, in
consequence of the jealousy of the Dutch, who throw insuperable
obstacles in the way. Those Herrings which have been sent
‘thither, were transhipped at Rotterdam, when the charges levied
in Holland, proved to be almost prohibitory. But as the prospeet
has arisen of immediate transport by a Canal connecting the Maine
with the Danube, the Catholic countries of Bavaria, Hungary,
and Austria, may be expected to afford new markets for our Her-
rings, when the navigation of the Rhine may be attempted, or
when the Railway from Antwerp to Cologne may be employed.”

These extracts from official reports of the highest character,
show most clearly the increased value which the Dutch mode of
curing gives to British Herrings ; while thecareful inspection, and
the rigid measures adopted to preserve the integrity of the official
braud, indicatein the strongest manner, the necessity for a similar
inspection in New Brunswick. At present, from the eutire absence
of both skill and care, one of the most prolific and most valuable
Fisheries of the Gulf is rendered of the least value, and there isa
complete waste of the bounties of Providence. Herrings are taken
in the largest quantities, at a season when they are almost unfit to
be eaten, because they are then caught with the greatest ease, and
at least expense, and thousands of barrels are found of so little
worth, that they are used to manure the land, or are left to rot
upon the beaches,
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In the autumn, when the Herrings ave in fine condition, they
are taken during a few weeks only, because our fishermen are
quite ignorant of the proper mode of curing to render them of value,
and are pot aware of the manner of using drift nets in deep water,
which is so successfully practised by the Herring Fishers of Loch
Fyne, and other noted stations in Scotland. By asimilar manner

of fishing, our fishermen could continue to catch Herrings until the
latest period of the fishing season, and those taken last would be

of the finest quality. The mode of fishing by dnft nets, is thus
described by Mr. Yarrell, in his admirable work on British Fishes :

“The net is suspended by its upper edge, from the drift rope, by
various shorter and smaller ropes, called buoy ropes; and con-
siderable practicable skill isrequired in thearrangement, that the net
may hang with the meshes square, smooth, and even, in the water,
and at the proper depth ; for, according to the wind, tide, situation
of their food, and other causes, the Herrings swim at various
distances below the surface.”

“The size of the boat depends on the distances from shore at
which the fishery is carried on; but whether in deep or in shallow
water, the nets are only in actual use during the night. It is
found that the Fish strike the nets in much great numbers when
it is dark, than while it is light; the darkest nights, therefore, and
those in which the surface of the water is rufiled by a breeze, are
considered the most favourable. It issupposed that nets stretched
in the day time alarm the Fish, and cause them to quit the place
where that practice is followed ; it is, therefore, strictly forbidden.”

Mauny thousands of barrels of the inferior “Spring Hexring”
are taken at the Magdalen Islands every season, at the period
when they approach the shores of these Islands to deposit their
spawn. They are then very poor, and as but little care is taken
in curing them, they often prove unfit for humanfood. Theyare
caught in large seines, which require 15 or 20, and sometimes 40
men to manage them; and they are capable of enclosing, and
bringing to the shore, from 200 to 1000 barrels at a single haul.
‘When taken from these seines, it is the common practice to put
them in the holds of the vessels, without washing, bleeding, or
divesting them of their offal. They are salted “in bulk,” as it is
termed, and so they remain until the vessel arrives at the Port
whence she sailed, whether in the Colonies, or in the United States.
They are then taken out and packed in barrels, sweltering in all
their impurity ; but whole cargoes frequently prove worthless as
food, and are used for dressing grass land.
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The number of barrels of Herrings exported from the several
Ports in the Counties of Restigouche, Gloucester, Northumberland,
and Kent, during the last eight years, is thus stated :—

Ports. 18411842 184311844 1845[1846 1847'1848|T0ta18.
1

Restigouche, 13[cees]eecefencd] 41ficee] 5f.... 129
Bathurst, vevefeoas]ie] 201 52)....].-..] 280 352
Caraquette, 26| 87l 16{ 50| 110{ 437 396 28] 1150
Miramichi, 140] 346] 219,1080{3732|1192{1189|.... 7898
Richibucto, ceefoess] 100f ..o 49f 120] 93 48| 410
Totals,| 179] 433] 335/115013984[1749|1753] 356] 9939

A large proportion of the Herrings exported from the Miramichi,
are of the description best known as the Gaspereaux or Alewife,
(Clupea vernalis) which leave the Sea, and ascend most of the
Rivers of the Gulf, to <pawn. They are a thin, dry fish, much
inferior to the Sea Herring when salted j they find a market in the
West Indies, as from their leanness, they are less liable to spoil in
a hot climate than the fat Herring.*

From the preceding Table it appeais clearly, that beyond fur-
nishing some portion of the food of the inhabitants of the Northern
Counties of New Brunswick, the magnificent and unlimited IHer-
ring Fishery of the Gulf of Saint Lawrence and Bay of Chaleur,
barely furnishes a sufficient quantity for export to prevent Ier-
rings being altogether omitted from the Returns.

Of all the Fisheries of the Gulf of Saint Lawrence, none could
be increased to a greater extent, or would furnish a more valuable
export, than the Herring Fishery, if placed under judicious regu-
lations, and conducted with greater skill and care. The manner
of taking Herrings by drift-nets in deep water, requires to be
generally known and adopted. At present, these excellent and
truly valuable Fish, which exist in the Gulfin myriads, during the
Iatter part of the season, when they are in the finest condition, are
only caught in sufficient quantities to furnish bait for Cod, and a
supply for domestic use.

The Dutch mode of curing also requires tobe introduced, in order
that the full flavour and fine quality of the Fish may be preserved.
If cured according to this approved mode, and properly packed in

¢ Nors in 1850.—Since this Report wag first published, it has been as-
certained that Cuvier, and the Ameriean Naturalists, class the Alewife,
not as a Herring, but as a species of Shad, and designate it Alosa vernalis.
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barrels of hard wood, bearing an official brand, (on which full
reliance could be placed,) to denote the quality of the Fish within,
the Herrings of the Gulf of Saint Lawrence would find a ready
market thtoughout the whole extent of Canada, and would find
their way by inland navigation, and the Great Lakes, to the most
‘Waestern States of the Union, where there exists a large and con-
stantly increasing demand. To other parts of the United States,
and to Foreign Ports elsewhere, they migh. be profitably exported,
if they could reach Saint John, at all seasons, at a moderate charge.

The Herring Fishery of the Gulf would be more benefitted than
any other, by the constraction of Rail\vny's, and the increased
facilities for communication which they would afford. No other
description of Fish would probably furnish so large an amount of
Railway traffie,” as, if once properly established, this Fishery,
which can now be scarcely said to exist, might be prosecuted to
an almost unlimited extent.

THE COD.

The Cod Fishery commences from the 1st to the 10th June, and
continues until the end of November; it may be prosecuted in
every part of the Gulf of Saint Lawrence, to a greater or less
extent. The principal Fish caught, differs but little from the
Gadus morrhua, of Linneus, or ash-colored Cod. There are
besides, two varieties, known as Qedus rupestris, the Rock Cod,
and Gadus arenosus, the Shoal Cod.

Near the Shores of New Brunswick, the best Fishing Grounds,
or rather, those most frequented, are from Point Escuminac to
Miscou, and thence along the Bay of Chaleur, to the Restigouche.

The inhabitants of the County of Gloucester prosecute the Shore
Fishery to a greater extent than any others on the New Brunswick
coast, Their principal stations are Miscou, Shippagan, Caraquet,
and Grande Ance. They go out in boats, from one to fifteen
miles from the land, in the morning, and when at the longer dis-
tance, do not return until the evening of the following day. The
boats have two fore-and-aft sails, and a jib; each boatis managed
by two men, and frequently there is with them aboy. Each man
has two lines, from 30 to 48 fathoms in length, and they are also
furnished with Mackerel lines, spare leads, and hooks. The boat
has oars, an anchor and rope, compass, and small oven for cooking ;
the cost is about £18 for each boat, with complete ontfit. The
Fishermen generally build their own boats during the Winter : the
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keel is of birch; the timbers of cedar; and the planks of pine or
cedar. A boat will last from six to eight years, and so will the
sails also, with care.

The quintal, by which Cod are always sold, is 1121b of dry fish,
It is considered a good day’s nshing, at Miscou, for one of these
boats to take ten quintals of Fish, which they frequently do. When
first caught, 112 of the small fish, and 30 of the large size, are
reckoned to the quintal.

Nearly all the fishermen of Shippagan aud the Bay of Chaleur,
split, salt, and cure their own fish. When they do not, 2521b of
green fish, salted and drained, are given to a curer, to return 1121b
of merchauntable dry fish.

The boats, as they return from the fishing banks, run alongside
2 stage built over the water, upon which the fish are thrown out.
The first man that handles the fish cuts its throat with a single
stroke of his knife, and slides it along a sort of table to another,
who whips off the head, and throws it, with the entrails, through a
hole in the table, into the water underneath, retaining only the
liver, which is thrown into a tierce to make oil. The next man
splits the fish, and takes out the back-bone; on the manner in
which these operations are performed, the quality of the Fish for
market, in a great degree depends. They are then washed, and
rubbed with salt, in which they remain for six or eight days; then,
being again well washed, they ave placed in what is called a
“horse pile,” to drain. After draining twenty four hours, they
are spread out to dry on long narrow wicker frames or stages, set
up on purpose, called “flakes.” They require to be frequently
turned to prevent their being “sun-burnt,” or salt-burnt;” and
they cure in about three weeks. It is not well to cure them too
fast; they are best when dried moderately.

After the Fish are sufficiently cured, they are collected and laid
in small circles, with the tails outwards ; these circles are con-
tinually built upon, each row being larger than the one below it,
until the pile is about three feet high, when the circles begin to
diminish so as to form a conical roof; this is covered with birch
bark, and stones are placed upon it. The piles are thus rendered
impervious to the heaviest rains; and in this position, the Fish
are left to season before being packed for exportation.

The Bay of Chaleur Cod are more prized in the markets of the
Mediterranean, and, will, at all times, sell there more readily, and
at higher prices, than any other. They are beautifully white ; and
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being very dry, can better withstand the effects of a hot climate
and long voyage, than a more moist Fish. The peculiarity of their -
being smaller than Cod caught elsewhere, is also of great import-
ance as regards the South American market, for which they are
packed in tubs of a peculiar shape, called * drums,” and into which
they are closely pressed by means of a powerful serew.

The usual baits for Cod on the New Brunswick Coast, and in
the Bay of Chaleur, are—Capelin, in the early part of the season
—and afterwards, Herring and Mackerel—when no other baits
can be had, Clams are used.

The capelin (Salmo gresnlandicus)™ is a beautiful little fish, from
four to seven inches in length, the under jaw longer than the upper,
the colour of the back greenish, the under surface of the body sil-
very. They usually appear about Miscou, and in the Bay of
Chaleur, early in May; but sometimes not until near the end of
that month. The Cod Fishery does not fairly commence until
the arrival of the Capelin, which continue near the shores until
the end of July.

There has been great complaint of late years, in the-upper part
of the Bay of Chaleur, of the falling off in the Cod Fishery, which
is said to be every year decreasing. At Carleton, Maria, New
Richmond, and other places on the Gaspé shore, the fishing
establishments are deserted, and going to ruin. At these places
there was formerly an abundant supply of fish ; but the inhabitants
now barely catch enough for their own winter store.

This decrease is also felt on the New Brunswick shore. The
settlement of Petit Rochersends out about 50 boats only. which
average a caich of 50 quintals each, during the season. The
Pockshaw coast sends out a few boats, but they only fish occa-
sionally. The Caraquet and Shippagan boats, further down the
Bay, take more than 100 quintals each daring the season, which
are of better quality than those taken off Petit Rocher. The
decline of the Cod Fishery in the upper part of the Bay is attribut-
ed to the wanton destruction of the proper and natural food of the
Cod—Herring and Capelin—which are taken in immense quan-
tities; not for immediate eating, or for curing, or for bait—but for
manuring the land !

In a representation made to the Canadian Legislature by a fish-
erman of Gaspé, it is stated, that this fisherman has seen five

® This is the Mallotus villosus which occurs so well preserved in the
fossil state near Ottawa.

4
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hundred barrels of Capelin taken in one tide, expressly for manure ;
and that he has also scen one thousand barrels of Herring caught
at one time, and not taken away, but left to-rot upon the beach.

It has been remarked in the Bay of Chaleur, that owing to this
waste of the smaller fish, the Cod Fishery recedes, as agriculture
advances. The lazy farmer, who thinks he can increase the fer-
tility of his land by a single sweep of his seine, does so al the
expense of the fisheries, although a bountiful Providence has
turnished the shores with inexhaustible quantitics of kelp and sea-
weed, and other valuable manures, which really enrich the soil
while it is admitted that the use of fish greatly deteriorates it,

The Legislature of Canada has been strongly urged to make it
a misdemeanor, punishable by fine and imprisonment, for any per-
son to use either Herring or Capelin as manure; and such a
measure would seem: to be highly desirable in New Brumswick.
To be effective, there should be similar regulations on both sides
of the Bay of Chaleur.

The deep-sea fishery for Cod is not prosecuted to any great
extent in the Gulf by the people of New Brunswick. A few
schooners proceed from the Fishing Stations in the County of Glou-
cester, already mentioned, to the Bradelle Bauk, about fifty miles
from Miscon. In the summer of 1839, . M. S. Champion, in
sailing from the East Cape of Prince Edward Island to the Bay of
Chaleur, (crossing the Bradelle Bank) passed through a fleet of
600 to 700 sail of American fishing schooners, all engaged in Cod
fishing.

The vessels of Gaspe frequently fesort to Anticosti, off the
eastern end of which Island, Cod are often taken in great abun-
dance and of good quality.

The excellent fishery on the Labrador Coast is proseeuted almost
wholly by the Americans, and by vessels from Newfoundland,
Canada, and Nova Scotia. The vessels usually employed are
schooners of 70 or 80 tons burthen, and they arrive on the coast
about the end of May. Every part of the coast is frequented by
fishing vessels during the season, from Mount Jol, at the southern
boundary of Labrador, to the northern extremity of the Straits of
Bellcisle. On reaching the coast, the vessel enters some snug
harbour, where she is moored, and there remains quietly at anchor,
until a full fare, or the departure of the fish, requires the Master to
seek another inlet, or return home,

The fishery is carried on entirely in boats, and the mumber
found most useful is one for every thirty tons of the vessel; there
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are two men to each boat, If fish are in plenty, and not too dis-
tant from the vessel, they are expected in good weather to get two.
loads each day. The return of the boats with fish is the signal
for the dressing crew, who remain on board, to commence their
operations. If it is intended that the vessel shall remain on the
coast until the fish are ready for market, they are taken on shore
as caught, and there dressed, salted, and diied, before being put on
board the vessel. Butit is the more common practice, especially
with vessels from the United States, to salt the fish on board, and
take their cargoes home in a green state, drying them after arrival.

The vessels from Nova Scotia and Canada, in general, carry
their cargoes home in a green state.

Abont three hundred schooners from Newfoundland resort to the
Labrador Coast every season, during which they usually make
two voyages. \When they first return from the coast, they take
bome a cargo of dry fish ; but on the second return voyage, a
considerable proportion of the fish in a “ green” or pickled state,
and is dried at Newfoundland.

The Labrador Coast is indented every where with excellent
Harbours, which have been frequented for a very long period,
Trom the security of these Harbours, and the general certainty of
an ample supply of fish, this coast is preferred by many fishermen
to any other Fishing Station within the Gulf

The average produce of this fishery may be estimated at ten
quintals of dry fish to every ton of the vesscls employed ; butthe
Masters of the American schooners are dissatisfied when they fail
to catch 12 or 13 quintals per ton. The baits are principally the
Capelin and the Herring, both of which abound on that coast.
The Herrings taken at Labrador, in the latter part of the season.
are considercd very fine: yet they are not caught as a chief object
of pursuit, but merely as an adjunct to the Cod Fishery.

The quantity of dried Cod exported {rom ew Brunswick Ports,
in the Gulf of St. Lawrence, during the last eight years, is thus
stated in quintals :—

Porrs. 1841} 1842 J1843;1844]1845} 1846 | 1847 | 1848 [Totals.

Dalhousie, .. .. .o | 500] .. | .- . . .. 500
Bathurst, . ..} -. 50 ) .o f ou | -- . .. 1,091 1,141
Caraquette, .{77%0] 9638[86%0|8841{7456} 11,6'73] 8672} 14,678 77,398
Miramichi, ..{ .. 486y 300{ 150! 70 272} 1398 298] 2,974
Richibucto ..} .. ee @ oo 1 40] .. 25F  270] .. 325

Totals, |[7770;10,174]9470{9031{7526] 11,970| 10,340 16,067 82,438
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From this Return it appears, that the export of dried Cod from
the Northern Ports of New Brunswick, is chiefly from Caraquette.
This export is made almost wholly by the Jersey Houses of Robin
and Co., and Le Boutillier, Brothers, of Paspediac in Gaspé, and
Alexandre and Co., of Shippagan, to Brazil, Spain, Portugal, Sicily,
and the Itahan States. The export of Cod from the Gulf of St,
Lawrence to Foreign Markets, is a branch of business which the
Merchants of New Brunswick have yet to learn.

The quantity of dried Cod exported to Foreign Countries from
the District of Gaspé, during the past year (1848,) is thus stated
from official Returns :—

Gaspé Basin, ) 41,269 Quintals.
New Canrlisle, 46,523  do.
Total, 87,792 Quintals.

The whole quantity of Dried Cod exported from New Brunswick
during the last eight years, is cxceeded by the quantity exported
from Gaspé during the year 1848 only, by 5,414 quintals.

There is reason to believe, that a considerable proportion of the
Cod exported from New Carlisle, is caught on the south side of
the Bay of Chaleur, and about Miscou, the fishing grounds being
better near the New Brunswick Shores, than on the Gaspé side of
the Bay. ;

The quantity of dried Cod exported from Newfoundland in 1845
was 1,000,333 quintals, of which one-sixth was the produce of the
Fishery on the Labrador Coast.™

The whole line of the New Brunswick coast from Shediac to
Escuminac, around the Bay of Miramichi, and thence along the
shores from Tabusintacto Shippagan and Miscou, offersthe greatest
facility for prosecuting cither the in-shore, deep-sea, or Labrador
Cod Fishery. There are numerous harbours, creeks, coves,lagoons,
for boats and vessels of every size and description; the beaches
are admirable for drying Fish, and there is abundance of wood at

* The French employ 360 vessels, from 100 to 300 tons each, with
crews amounting to 17,000 men, in the Newfoundland Fisheries. Their
annual catch of Cod averages 1,200,000 quintals. The Government
boanty is eleven francs per quintal, which is fully the value of the article
itself. A French vessel for the Bank Fishery, of 300 tons, has a crew of
at least 40 men, and from 7 to 9 heavy anchors, with 800 fathoms of hemp
cable, and 4 or 5 large boats, capable of standing heavy weather.
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hand for the construction of stages and ¢ fish-flakes.” The soil
too, is gencrally excellent, and owing to the flatness of the coast,
the shore is every where easy of approach, For the establishment
of Fishing Stations by Merchants of capital and skill, or the
organization of Fishing Cblonies on an_extensive seale, this coast
offers rare advantages.

The Bay of Chaleur likewise possesses many advantages for the
prosecution of the Fisheries. The whole Bay may be considered
one great Harbour, as throughout its entire breadth and extent,
there is not a single rock, reef, or shoal. During the summer, it
literally swarms with fish of every description known on the shores
of British North America ; and its ancient Indian name of « Eck-
etaun Nemaachi "—the Sea of Fish—well denotes its character.

The facilities for ship building are very great on the New Bruns-
wick side of this Bay. The timber is of excellent quality, and
noted for its Qurability, more especially the laveh, which is
aczounted equal to any in the world. Mr. MacGregor, M. P. for
Glasgow, late Sccretary to the Board of Trade, in one of his offi-
cial Reports to that Board, says—* The lazch-built vessels of the
Bay of Chaleur are remarkably dnrable. A vessel belonging to
Robin and Co., which I saw at Paspediac in 1824, I went on
board of again in 1839, in the port of Messina, where she was then
discharging a cargo of dry Codfish, to feed the Sicilians. This
vessel, then more than thirty vears old, was perfectly sound.”

The “bultow” mode of fishing for Cod, introduced by the
¥rench at Newfoundland, and now being adopted by the English
residents there, might very probably be followed with advantage
by the fishermen dwelling on the New Brunswick coast.

The “ bultow ” is described as a long line, with hooks fastened
along its whole length, at regular distances, by shorter and smaller
cords called sroods, which are six feet long, and are placed on the
long line twelve feet apart, to prevent the hooks becoming entan-
gled. Near the hooks, these shorter lines or snoods, are formed of
separate threads, loosely fastened together, to guard against the
teeth of the fish. Buoys, buoy ropes, and anchors or grapuels, are-
fixed to each end of the line; and the lines are always laid,. or as.
it is termed “shot™ across the tide; for if the tide runs upon the
end of the line, the hcoks will become entangled, and the fishing.
will be wholly lost. These “set-lines ? have been some time in.
ase on the coast of Cornwall, in England, and the mode is there
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called “ bulter ” fishing.* A gentleman connected with the Bri-
tish Fishery Board, has suggested an improveent, in fixing a
small piece of cork within about twelve inches of the hook, which
will suspend and float the bait, when it will be more readily seen by
the fish. If a bait rests upon the ground, it is sometimes covered
with sea weed, and often devoured by Star fish, Crabs, and Echini.

In a petition from the inhabitants of Byrant’s Cove, in New-
foundland, to the Legislature of that Colony, in 1846, it isstated,
that the * bultow ” mode of fishing had been introduced in that
vicinity in the previous year, at first by a single line, or “flect”
as it is termed, of one hundred hooks; and this proved so success-
ful, that before the end of the séason, seventy five flects were used,
some of them three hundred fathomslong. The petitioners repre-
sent, that the set-line, or “bultow,” is the best mode of fishing
ever introduced in those waters, as being less expensive in outfit,
ani in keeping boats in repair.  They state that a set-line will
last three years, and with carc even longer; that the total expense
of fitling one out, with a gross of hooks, is only fifty shillings ; and
that it is not moved during the season, nor taken up, except for
overhauling and baiting, until the fish move out in the deep water
in the autumn. The petitioners add, that the fish taken by the
“bultow ” are larger than those taken by the hand line, as also
superior in quality ; and that it was a common thing, during the
precelding season, for one and a half quintals of fish to be taken off
a gross of hooks, in overhauling the line of a morning. It appears
that the lines are overhauled, and fresh baits placed on the hooks
every morning and evening; and it is set forth as an advantage of
the * bultow,” that if the fisherman leaves it properly baited in
the morning, it is fishing for him while he is at work in his garden;
whereas, by the other mode, if he was not on the ground, he could
not expect fish. The petition then proceeds thus: “Your peti-
titioners therefore pray your honorable House to cause the following
Tules, or something likethem, to pass into law, aslike all new
inventions, the set-line, or ¢ bultow,” has to struggle against many
hindrances, from ignorance, and bigotry to the old method, yet, as
your Petitioners have endeavoured to show, the “bultow” has
proved itself, what may be fully termed, “Tre Poor Man’s
Frienp.

* Mr. Wallop Brabanon, in his work on the Deep Sea Fisheries of
Ireland, says this mode of fishing is much practised on the West Coast
of Ireland, where it is called “spilliard,” or *spillet” fishing.
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The rules which the Petitioners pray may become law are simply
that the fishing grounds may be divided into two parts, one for the
“bultow,” and cne for hand-line Fisharmen ; that the “ bultows,”
shall always be set parallel with each other, that they may not get |
foul, and may take up as little room as possible; and, lastly thata
person conversant with this mode of fishing, may be appointed to
enforce these rules, and to instruct those who are not acquainted
with the method, in the proper manner of fitting out and setting
the “bultow.” The Petitioners conclude by stating their belief, that
if their suggestions are carried out, the boats now used in. the Shore
Fishery will, in three years, give place to the ¢ bultow ” throughout
Newfoundland, as they have already done in Byrant’s Cove.

For the Deep-sea Fishery, the “ bultow ” is of great length. The
French fishing vessels chicfly anchor on the Grand Bank.of New-
foundland, in about 45 fathoms water, veer out one hundred fathomg
of cable, and prepare to catch Cod, with 2 lines, each 3000 fathoms
in length. The snoods are arranged as previously described, and
the hooks being baited, the lines are neatly coiled in half bushel
baskets, clear for running out. The baskets are placed in two
strong built lug-sail boats, and at three o'clock in the afternonn,
both make sail together, atright angles from the vessel, on opposite
sides ; when the lines are run ont straight, they are sunk to within
five fect of the bottom. At day break next woraing, the boats
proceed to trip the sinkers at the extremities of the lines, and while
the crew of each boat are hauling in line and unhooking Fish, the
men on board heave in the other end of the lines, with a winch.
In this way, four hundred of the large Bank Cod are commonly
taken in anight. The Fish are cleaned and salted on board, and
stowed in the hold in bulk; the livers are boiled to oil, which is
put in large casks secured on deck. The French vessels engaged
in this Fishery, are from 150 to 300 tonsburthen ; they arrive on
the Grand Bank early in June, and on the average, complete their
cargoes in three months. In fine weather, the largest class of
vessels frequently run out three or four “bultows” in different
directions from the ship, and thus fish 10,000 fathoms of line, or
more, at one time, with a proportionate number of hooks.

Should this mode of fishing be approved, measures might be
devised for promoting its adoption near the shores of New Bruns-
wick.

If circumstances should arise to induce the prosecution of the
Cod Fisheries of the Gulf of Saint Lawrence, on a more extensive
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scale, some regulations will be necessary for an efficient inspection
of dried fish intended for exportation to Foreign markets, in order
to give a character to the commodity, and prevent carelessness in
curing. On this point, the Commissioners of the British Fisheries,
in their Report for 1844, say—“ It is very gratifying to observe,
that there is a gradual increase in the annual export of dried Cod
to Spain, where a most extensive market for the consumption of
this description of fish, may be fairly looked for, in the course of
some years. This can only be obtained by unremitting care on
the part of the Board’s officers, in their inspection and punching
of the fish, the Spaniards being very particular in regard to the
excellence of the article they purchase. The Commissioners have
Judged it right to order an improvement in the form of the official
punch used for stamping the dried Cod and Ling, and instead of
that lately used, which cut a square figure out of the tail of the
fish, for which some private marks used by curers were liable to be
mistaken, they have adopted a crown, which is less liable to be
imitated.”

Besides Cod, there are several species of fish of the same genus,
caught in the Gulf, in the prosecution of the Cod Fishery. These
are—the Haddock (Gadus eglefinus)—the Hake (Gadus merlu-
cius)—and the Torsk, or Tusk, (Gadus brosme.) These fish are
cured in the same manner as Cod, to which, however, they are
inferior. They are known commercially as “Scale Fish;” and
on the average, they sell at about half the price of Cod.

The Cod fishers in the Gulf often take the large flat-fish, known
as the Halibut, (Hippoglossus vulgaris of Cavier) which sometimes
attains the weight of 300 ibs. The flesh, though white and firm, is
dry, and the muscular fibre coarse. These fish are cut in slices,
and pickled in barrels, in which state they sell at half the price of
the best Herrings.

(o be continued.)

REVIEWS AND NOTICES OF BOOXKS.

Proceedings of the Essex Institution, Salem, Mass. Vol. II,
Part I. 1856 to 1857.

We have perused this volume with the greatest pleasure. The
annual Report of this Society which it contains gives evidence of
much life and energy in the prosecution of Natural Science and of
distory. The aggregate number of its members is three hundred
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and seventy-eight. During tho year it held thirteen evening
meetings for the discussion of subjects connected with the objects
of the Institute. These meetings commenced on the 8th Nov.,
and continued on the 2nd and 4th Mondays of each month, The
interest manifested in them, we arc informed, gave assurance of their
utility. The Society possesses a liberary and museum of great
value and interest. During the year a Horticultural Exhibition
was held under its auspices. From the report of the Ornithological
Committee, we find that the collection is in good condition and well
arranged, comprising 209 mounted specimens of North American
Birds, containing 148 species ; 137 specimens of foreign birds,

2 of foreign bird's nests; 74 do. do. eggs, containing 41 species
determined ; also 23 species contained in 72 specimens not de-
termined ; 50 specimens, containing 82 specimens of American
Bird’s nests; 200 specimens of American bird’s eggs, containing 81
species, not including about 27 species contained in 50 specimens
of undetermined ones. This seems to be a favoritec departmnents
Large additions have been made to it by donations during the year.

In the Ichthyological section, we find the committee, while
complaining somewhat, yet reporting the large number of 263
specimens of American fishes, embracing 26 families, 61 genera,
and 80 species ; of foreign fishes there in all 144 specimens, em-
bracing 82 species. In Mammalia the collection is eertainly very
poor, containing only 48 specimens, exclusive of duplicates. In
the department of Botany there appears to be a good Herbarium
in excellent order, gradually expanding and increasing in value.
‘We note thess things to show what can be done by a few zealous
students of Natural History.

We would notice as worthy of imitation by our own Society,
the appointment by this Institute of curators, not only of specia}
departments, but of sections of each department;—e. g. in the
Historical department there are curators in Ethnology, in M.SS,,
and in the Fine Arts. In Natural History there are curators in
Botany, Mammalia, Ornithology, Herpetology, Ichthyology, Com-
parative Anatomy,Articulata,Mollusca, and Radiata, for Mineralogy,
Geology, Paleontology. This division of labour in the hands of
real lovers of the magnificent and beautiful works of the Creator
is the true method of success and progress.

Another feature of this Institute which we deem well worthy
of commendation, is that of its field meetings during the favour-
able seasons of the year. The record of ome runs as followss
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“Pield Meeting at Topsfield, an exploration of the ponds, streams
and woods, such as the extreme heat would permit, having been
made by several members in the forenoon, a session was held at
8 o’clock in the Hall of the Academy.” Another ruus. “Tield
Meeting at Danvers. A very warm day, ending in a thunder-
shower and much rain.  The morning was spent in examining the
woods, near the residence of Wm. A. Lander, to whose hospitable
reception and welcome to his grounds the party were greatly
indebted.” Why may we not have such meetings in Montreal ¢
We surely do not lack either enthusiasm or scientific knowledga
to render them both interesting and profitable? A day spent
upon our Mountain by an intelligent band of explorers, such as
we might muster, could not fail to be both healthful and profit-
able. Another on St. Helen’s island, or at Isle Jesus, or Belceil, or
among our quarries, or fifty other places, would be also delightful.
To such excursions many merchants and professional men would
we doubt not, be allured from the toils of their daily work. They
would be sure to get their bodies refreshed, and their knowledge
of places, persons and things greatly enlarged.

Many of these papers contained in the % Proceedings” of the
Essex Institute are of much value. They are remarkably well
edited. The style in which most of them are written is very pure
and good ; we say much when we say that it is English of a good
type. 'We might expect this from Massachusetts, and from a city
that lies under the literary shadows of Boston. It is so pleasant
to find American writings free from national and provincial cor-
ruptions that we cannot avoid marking this excellency in these
“Proceedings ” and appending to it our note of admiration.

The Historical and Secientifiec lorz which the volume contains
is considerable. We would especially instance as valuable the His-
torical paper by S. P. Fowler of Danvers, embracing an elaborate
and minute account of the life, character, &c. of the Rev. S. Parris
of Salem village, and of his connection with the Witcheraft de-
lusion of 1692. This Biography extends over nineteen closely
printed pages, and is of deep interest. It portrays the character
of a learned, laborious, and withal sagacious divine. It depicts
also the characteristics of the people among whom he lived, and
the rise of the curious delusion into which they were drawn by
the crafty, the wicked and the credulous,

Another paper, of much botanical interest, was read before the
Institute by the Rev. 1. Russel, being a review of a book entitled :—
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“ New England’s Varieties Discoverd, in Birds, Fishes, Serpents
and Plants of that country. Together with the Physical and
Chirurgical Remedies, wherewith the Natives constantly use to
cure their Distempers, Wounds and Sores, &c. &e, By Jobhn
Josselyn, Gent. Second Addition, London, 1675.”

The Reviewer's object is, chiefly to identify the plants contained

in the list, observed by Josselyn. These are classified (1) into
such plants as are common to the two countries, England and
America. (2) Such as are peculiar to America, and which had a
pame. (3) Such as belong to the country, but had no name.
‘With few exceptions the plants described are identified with much
interesting criticism and some valuable historical notes. As a
specimen of this paper we quote from page 164 :—“Hollow-Leaved.
Lavender, (Sarracenia purpurea). The description of this fine
plant, “proper to the country,” and really worthy of being one
of “New England’s Varieties Discovered,” is so unique that I
shall transeribe it at length.—There is also a very good figure by
which the plant in question was easily recognised, * Hollow-Leaved
Lavender is a plant that grows in (Salt) Marshes, overgrown with
moss,vith one straight stalk about the bigness of an oat-straw,better
than a cubit high ; upon the top standeth onc fantastical flower ;
the leaves grow close from the root inshape like a tankard, hollow,
tough, and always full of water, the root is made up of many small
strings, growing only in the moss and notin the earth; the whole
plant comes to its perfection in August, and then it has leaves
stulks and flowers, as red as blood excepting the flower, which
has some yellow admixt. I wonder where the knowledge of this
flower has slept all this while <. e. above forty yeais 2”
. % This the purple Side Saddle flower is one of the finest and
most ornamental of our native plants, and well known for its singu-
lar beauty” “Parkinson’s Theatre of Plants,” was published in
1640, while John Josselyn Gent’s Treatise was published in 1675,
(the former contains a good figure and description of this plant,)
so that our author seems to have ¢ sleptall this while in ignorance
of the Hollow-Leaved Lavender, rather than as he supposes others
about him had done. The term Lavender is probably expressive
of the form of the leaf: Zavo lavendum, to wash, &e. Quere—
hence the derivation of pitcher plant, or forefather’s pitcher, or
Tankard and the like ¢’

We weuld only further refer to a report by a committee of the
Institute on the question of ¢ Lightning conducting rods.” This
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paper we deem of so much practical value that we have transferred
t entire to our pages, recommending it to the careful perusal of
those of our readers, who are interested in the preservation of
ships or houses from injury by lightning.

From this imperfect review of these Proceedings of the
Essex Institute, it will be manifest that its labours during the
year have been highly fruitful. Its original papers we hesitate
not to say, arc real contributions to knowledge, and worthy of a
place in any scientific library. On reading them we have asked
owself, Why could not Montreal produce something of equal
value and interest as this? It is not for the want of men that we
do not. Science is represented among us by names of European
celebrity, and we have several Amateurs of ability and zeal.
Thero is therefore the material; of this fact no one can doubt—
why is it then that we cannot as a Natural History Society occu-
Py a bigher place than we do? The reason obviously is that with
but one or two honorable exceptions, our Scientific men whom we
honor and of whose works we are proud, stand almost entirely aloof
from our Society. e have men of liberal education and scien-
tific culture, not a few in our good city, who if they would but as-
sociate themselves together to advance the cause of literature and
Science would, we are persuaded, do incalculable service to the
city and Province. Why should the Canadian Institute of Toronto
be better off in this respect than we are? It embraces most, if
not all the men of science and literature in the city, and the result
is, that itslight is shining with ever increasing brightness. If our .
Natural History Society is not suitable for the rception of our
savans and cognoscent, let it be reformed, or let a new one be in-
- stituted of a kind more suitable to promote the objects of science.

Let not the reproach hang upon us that we are little better
than a nominal society. We have now erected a more suitable
building for our Museum, Meetings and Lactures. Wetrust, that this
will be the means of attracting many newmembers and of adding
to the ranks of old workers many lovers of Science who will be
something more than ornamental members of the time honored
Natural History Society of Montreal.

Wild Flowers: how fo sce and how to gather them. With re
marks on the economical and medicinal uses of our native
plants. By Spexcer Tuomsox, M.D. New edition, revised;
with illustrations from designs by Noel Humphreys. Lon-
don: G. Routledge & Co. Montreal : B, Dawson & Son.
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This work is written by one who has a true love of natare and
an intimate knowledge of her floral kingd« m. Its chief design
is to lead the mind to the study of the subject of which it treats
in deeper and professedly more scientific works, and to present,
in as interesting and comprehensible a formn as possible, such a
view of the vegetable kingdom as could be illustrated by the
plants and flowers of Great Britain. The author has succeeded,
we think, in wrifing a book that will be sure to interest young
minds, and amateurs, in the observation of those lovely, and, ab
the same time, most accessible of God’s created works—the wild
flowers of the field. He says truly in his preface, and to this we
cordially subscribe, “that the time is coming fast when no man
or woman will be considered properly educated who is jgnorant
of the leading facts, at least, of the natural sciences, and when the
knowledge and study of these natural revelations from God will
rank second only to a knowledge of the higher revelation He hag
given as of Himself.” After an interesting and lively introdue-
tion the author, inthe first part of the bLook, enumerates and
describes the various organs of a plant, their arrangements and
development. In part second he gives a brief but lucid explana_
tion, amply illustrated, of the Linnman and Natural systems of
classification. Part thérd contains a monthly illustration of Bri-
tish wild flowers, into which are introduced particulars of much
interest to those who are entering upon the study of Botany.
There are concluding chapters on the flowerless plants and on the
economical and medicinal properties of those native to Britain,
The book contains one hundred and seventy-one good wood-cut
illustrations. It is one of Routledge’s cheap series of publications
and is an instance of what is doing at the present day by enter-
prising writers and publishers to bring the highest productions of
science and literature within the reach of persons with limited
incomes. We cordially recommend this work as one of greag
merit and deep interest. Its style is remarkably lively and clear
and its aim highly commendable.

A Life of Linneus. By Miss BrieuTwELL, of Norwich. Lon.
don: John Van Voorst. Montreal: B. Dawson & Son

Pp. 191,
This little book gives & most interesting account of the life of
the great Swedish Naturalist. Tt begins with his childhood and
youth in the parsonage of Stenbrohult in Smeland, a provinee in
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the south of Sweden, and carries the reader on in the most pleas-
ing manner throngh the chief incidents that marked the life of
Linnwus, to his final eminence. The story is told with great sim-
plicity and elegance. The incidents are skilfully wrought into
the narrative. The prominent excellences of this great man’s
character and genius are lovingly noted. There is no elaborate
statement or discussion of his system to perplex young readers
enough, however, is related to excite admiration and awaken inter.
est. The book is Dbesides pervaded with a genume, unaffected
piety, and a true love of nature, which renders it very delightfuy
reading for a winter’s evening. To the young we would expressly
recommend this Biography. It sets before them an example of
perseverance in a chosen pursuit, and shows what may be done
by a zealous devotion to any department of study which invites
attention. The authoress concludes her pleasing task with a few
words recommecudatory of the study of Botanv. As a mental
exercise she particularly commends it, “What study,” says she,
¢ is calculated to afford more delightful instruction, at once grati-
fying a taste for beanty and training the youthful mind to thought
and observation. Affording too the most healthful gratification
and innocent enjoyment, its pleasures spring up beneath our
feet, and as we pursue them, reward us with simple and pure joys.”
The book is beautifully printed and carefully got up, and will
both recompense cost and perusal.

Geological Survey of Canade. Report of Progress for 1857,

As a branch of literature, Geological Reports are in some
respects in a pitiable position. Necessarily dry in their details,
and to many readers scarcely intelligible, they are.too often
thrown into dusty corners of libraries, where they lie unread and
uncared for. Occasionally they fall into the hands of critics
more witty than wise, who can see no advantage in the expendi-
ture of public money in the investigation of fossil remains of shell-
fish and such trifles; not considering that in thus despising the
handiwork of their Maker, they would deprive us of an important
aid to the discovery of those depo»uts of useful minerals in which
all men, however little scientific, are interesied. In these circum-
stances it becomes one of the duties of Journals such as this, to
point out whatever of utility there may be in these somewhat
forbidding documents.
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The ficld-work of the present report belongs to the able assist-
ants whom the head of the Survey has gathered around him, and
for the 'selection of whom he merits all praise. Sir William
Logan himself was chiefly employed in arranging the chaotic
mass of specimens that had accumulated in the apartments of the
Survey, and in securing to Canadian science whatever Lenefits
could be obtained from the meeting of the American Association
in Montreal ; after which he managed to spend a few weeks in
unravelling the tangled skein of those old Laurentian rocks to
which of late he has so much devoted himself.

‘We are surprised that the arrangement of the Museum oecu-
pies so small a place in this Report. It has involved an amount
of laboar appreciable only by those who know the difficulty of
arranging large vollections. In its present state, the Museum of
the Survey may, in its Jucid and orderly arrangement, challenge
comparison with any similar collection ; and affords u systematic
exhibition of the geology and of the mineral resources of Canada,
which will be read with pleasure by thousands who derive little
benefit from printed reports. It would be well in some future
Report to give a description and a plan of the Museun, which
might also be printed separately as a guide to visitors.

My, Murray was occupied with the Huronian formation of the
North shore of Georgzian Bay, the equivalent of the Cambrian of
English geologists, and the chiief seat of copper-mining in Canada.
His explorations bad reference principally to the distribution of a
band of limestone, which was taken as a guide mark in tracing
out the relations of these crumpled and shatiered formations.
This limestone has accordingly been traced over a consider-
able extent of ground, and, with the section which Mr. Murray
has made across the country, gives a view of the general arrange-
ment of those rocks which we did not previously possess, and
which will materially aid in tracing out the mineral deposits in
their continuation in new localities. The writer of this review
spent a day or two, two years since, in puzzling over the intricate
distribution of rocks and veins at the Bruce Mines, with the aid
of the previous reports on the district and would have been
thankful then to have had Mr. Murray’s map and section for a
companion. The general section of the Huronian rocks given
by Mr. Murray will be of interest to the geologist, and ought to
be in the bands of every one who “ prosvects” for mines on Lake
Huron, It is as follows in ascending order :—
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Feet.
1. Green altered slates of a chloritic character, voveeeervann.... 1000
2. Greenstone,.eeeeiiieiieeiacceensns tesseetesecertanaanan 400
3. Greenish silicious slates, interstratified with pale greenish
quartzite, «ceceeeianen.. S eteticeeiaactaracaatanetanns 1200
4. Slate conglomerate,.cevee... veaeas Cetteeeseeiecetiantaans 1000
5. Limestone,.ceeeeeneeanenas eevettretiaaettsttcncranenns « 250
6. Slate COnglomerate,eceeeeeeeeteieaiiiisecososcsssansonne 800
7. Dark blue or blackish fine grained slates, with dark grey
quartzite, cccceeeriiiiitiiioiiaaa. tesitatitatanasen .. 500
8. Whitish or whitish-grey quartzite, passing into quartzose con-
glomerate with blood-red jasper pebbles; vevvun... cescens 1000
9. Greenstoneyeceeccececienretetcacerantcnciancans tescecses 100
6850

The copper veins appear to be confined, at least in their more
productive portions, to the greenstone bands. The limestone
occurs at the shore near the Bruce Mine, in the rear of the same
location, and in a long band extending along the Thessalon River,
and thence across Echo Lake and to the north shore of Little
Lake George.

Mr. Richardson’s work lay in the Peninsula of Gaspé, and had
for its object the ascertaining of the precise boundaries of the
Lower and Upper Silurian and Devonian rocks, with the view of
accurately delineating these in the forthcoming geological map.
The details of the coast sections on most parts of this peninsula
were very carefully worked out many years ago by Sir William
Logan, as we have had oceasion to know by following his footsteps,
bed by bed, over some parts of the coast. Mr. Richardson had
to run lines of section across the country, and trace out the ex-
tension inland of the beds seen on the shore. His sections and
map accordingly give a very clear idea of the general structure
of the fossiliferous rocks of Gaspé. The Gaspé sandstones of
Devonian age, which contain the remarkable fossil plants re-
ferred to in another page of this number, form a long trough
extending through Gaspé Bay, and reaching, with few interrup-
tions, nearly as far as the valley of the Magdalen, a distance of
fifty miles. They rest on the great limestone of Cape Gaspé,
probably Upper Silurian, and this again is placed unconformably
on the edges of sandstones, conglomerate, limestone, and shale,
belonging to the Middle and Lower Silurian, which form the
long ranges of cliffs extending westward from Cape Rosier. The
plant-bearing Gaspé sandstones thus rest on the limestone, exactly

~
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fike coal measures on the carboniferous or mountain limestone,
and, weye it not for the fossils and the relations of the sandstones
to the southward, they might easily be mistaken for coal mea-
sures. Amnether portion of My. Bichardson’s Report is occupied
with the record of a short reconnaissance of the Silurian lime-
stone which appears at Lake St. John at the heal of the Sague-
nay, accompanied as usual by fertile soil. The occurrence of
these rocks here is Interesting, as an udication of the recurrence
of the fossiliferous formatiens in an outlying basin in the midst of
the greatareaof Laurentian metamorphic rocks which bound culti-
wable Canada on the noth.

The Palzeontology of the Reportis wrought out by Mr. Billings
and Professor 1all of Albany. Aswehavealready published in this
Journal the greater part of both reports, it is unnevessary to
refer to them here, except by way of gencral remark. Piof.
Mall’s paper on Grapiolites is a valuable contribution to paleon-
tology. These curious fossils are very characteristic of certain
portiens of the Lower Silurian series, and therefore important to
geolegists in classifying these rocks; but their true nature has
been very obscure.  The urusually perfect specimens obtained by
Sir W. I Logan have enabled Prof. Hall to represent for the
first time their general forms and the arrangement of their parts,
though he still expresses a donbt as to their affinities. It seems
however almost certain that they were intended to float freely in
the sea, bearing along the numerous little animals inhabiting the
cells on the sides of their branches, and which were very pro-
bably allied te the Bryozoa.

Mr. Billings gives us an elaborate comparison of the fossils of
the Black River limestone in Canada with those of the same for-
aation in New York, cenfirming and extending the fact ascer-
tained by Sir William Logan some time since,—that the fossils of
this formation in Canada graduate into those of the Trenton lime-
stone. Mi. Billings hasalso commenced the study and publication of
the fossils of the Devonian series in Western Canada, and de-
scribes in this report a number of new species and some new
genera of corals and mollusks from these and the Silurian rocks.

We are glad to see so much of the Report eccupied with pale-
ontology, and trust that this will be continued and increased.
Until the engagement of Mr. Billings, this was the weak point of
the Canadian Survey; and as our geological readers very well
know, no reliable work can be doune in geology without attention
to fossils. Obvious though this is, however, we are inclined to
. Nam 5 Vol. IV. No. 1
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insist on it here; because, while every person knows the value of
economical geology, comparatively few are aware of the intimate
relation which palwontology bears even to this more utili-arian
departinent,  Fossils are in truth the readiest means for identi-
fring rock formatioms, and are indispensable to any satisfactory
comparison of Canadian geology with that of other countries.
Does some speculator insist that the Gaspé or the Trenton limestone
is the equivalent of the English mountain limestones, and the
overlying sandstones and shales conl-measures. a comparison of the
fossils at once convicts him of his error. Isa vein of lead-ore
discovered in a Canadian formation, and is it important to ascer-
tain if the bed containing it corresponds geologically with those
of the lead regions of Missouri or Wisconsin, it may be quite
impossible for the geological surveyor to trace s iine of outcrop
into those regions, but a few fossil shells may settle the point.
Daes a foreign geologist wish to compare the geology of Canada
with that of his own country, he can have counfiderce in the
identification of formations only if their fossils have been carefully
and accurately examined.  Tndeperdently of all this, there is the
duiy which lies on Canada as a civilized country to contribute
her share to the elueidation of the records of creation, in so far as
these have been inscribed on her own rocks. She is not asked
to pay for explorations to discover a north-west pascage or explore
the Antavctic seas; but it will be a lasting disgrace if she cannot
work out the natural history and physical geography of her own
territory.  Nor must the knowledgo of fo-sils be confined to the
officers of the survey aund die with them. Tt must be published
and illustrated by good figures, so that, once done, it may remain
for future reference, and thus become a permanent addition to the
scientific lit-rature of the country. Times may change, and
editorials and acts of Parlianent may become waste papers
but rocks and fossils are permanent things, and work once well
done in reference to them is sure to retain its valne. Additions
may be made to it, but the substratum wiil remain good. Nay,
it will increase in valvej for as a native Canadian literature
arises, popular writers will take hold of it; and here, as in Eng-
land, we shall have pleasant and instructive popular books grow-
ing out of what are now dry descriptions and lists of fossils. It
may be said that the paleontology of the country would in time
be explored and published by amateurs; but this would be an
atfair of centuries; and in the mean time even the industrial
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interests of the country would suffer from lack of this kind of
knowledge. There is bevides a vast amount of drudgery to. ke
done, which no amateurs will ever undertake, but the execution
of whigh opeuns up the way for them. The writer has himself
worked at some little points of Canadian geology, of which, Lut
for the labours of the Survey, he would perhaps not have kuown
the existence, and from which these labours had already removed
the preliminary difliculties. A stimulus is thus given to ori-
ginal investigation by private persons; and there are not yet
enough of labourers to oc-upy the openings aiready presented.
Not to be tedious in this matier, we hope what Sir William
Logan is now doing for Canadian paleontology will be appre-
ciated in such a manuer as to induce him still more extensively
to prosecute this vere important department of his work.

Prof. ITunt's portion of the Report is occupied with two dis-
tinct subjects ;—one, a contribution to the solution of an intricate
problem in theorctical geology which has more or less baffled
previous enquirers ; the other, an enquiry into the value of fish
manures and the inducementsto their manufacture in Canada. In
the first part Mr. Yunt has summeld up the principal facts in the
history of dolomites or magnesian limestones, and has described
with many analyses a great number of there rocks occurring in
various formations in Canada. lle then considers the theories.
which have been proposed to explain the formation of these rocks,
and rejecting them all as untenalile, maintaius that the earbonate
of magnesia was precipitated mixed with carbonate of lime, and
finally wnited directly with it to form a dolomite. The conditions
of this precipitation are illustrated by a series of experiments
upon the action of solutions of bi-carbonate of soda on sea-water,
and of Dbi-carbonate of lime upon waters bolding sulphate of
magnesia. In the latter case by an unexpected reaction there
are formed under certain conditions, gyj:sum and bi-carbonate of
magnesia, These researches form a part of a series of investiga-
tions in which Mr. Hunt is engaged on the chemical conditions of
geological deposition and metamorphism, and which we hope he
will one day combine in a systematic treatise on the sulject.

Of the second sulject, the fish manures, we shall attempt no
summary, as the paper itself is reprinted in this number. It
should be copied into all the agricultural journals, and extensively
circulated. The three facts, that in all the old and ran-out soils
of Canada, phosphates and ammonia are urgently required ; that

-
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these substances are actually worth to the farmer for manure 10
and 20 cents per pound; and that immense quantities of fish
garbage, capable of affording these valuable substances, are annu-
ally wasted in the fishing distriets,—should lead to some practical
action in the matter. Some years ago we strongly wrged this
subject on the attention of the tarmers of one of the maritime
provinces. A mauufactory now exists in Newfoundland ; and we
hope the time is coming when the culture of wheat may be
restored to old farms by the liberal application of this manure.

A new feature in this report is the appemance of Mr. Bell's
observations on the living fauna of the Gulf of St. Lawrence. It
has ofien been remarked, in the press and elsewhere, that without
much increase of expense the Geological Survey might collect:
an immense amount of information on the zoology and botany
of the province, and more especially on the geographical distri-
bution of its aniinals and plants  The introduction of the subject
in the present report is a small step in this direction, and gives
promise of useful work. Mr. Bell is a very young man, the son
of the late Rev. Mr. Bell of L'Orignal, himself a geologist, whose
collection, very ingeniously arranged, is now in Queen’s College.
He has in him the material of a good naturalist, and we hope 10
meet him in many succeeding reports laden with new facts on
the distribution of the invertebrates of the Gulf of St. Lawrence.

On the importance of the observations of longitude, by Licut.
Ashe, it is unuecessary to say anything, except that they remind
us of tae forthcoming map, on which so much of the labour of the
survey is at present concentrated. One part of the report, how-
ever, is zoological, and relates to certain recent animals of singular
habits. “My past expericnce,” says Lieutenant Ashe, “had
taught me to avoid the tops of houses, and to select the solid
earth and solid rocl for the support of my transit instrumeat.
Still 1 had another lesson to learn. This neighbourhood was
infested with boys, who when they saw a light shining through
the cracks of the boards, commenced throwing stones with a
determination and precision worthy of a better cause; and some
of the few clear nights that occurred in this month were lost in
consequence of boys’ love of mischief. I first tried n.ild entrea-
ties, and then severe threatenings; they laughed at the former,
and made faces at the latter. I then procured the service of the
police, who partiy succeeded in keeping the boys from further
interference with my duties.”
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This narrative raises the question, which is applicable not only
to the Kingston boys but to other assailants of the Survey, whe-
ther their ire was cxcited by the little light which they saw
¢ through the cracks,” or by their want of more light on the sub-
jeet. This is, in some sense, an educationaifjuestion ; and leads
to a remark on the circunlation of scientific reports, which we
think has throughout the Uuited States and British Colonies been
greatly mismanaged. Such reports, got up as attractively as pos-
sible, should be placed in the hands of the trade, with a fair com-
mission on their sale; and the gratuitous distribution should be
limited to public persons and institutions  In this way a much
greater and better circulation would be secured, the reports would
be more extensively read and appreciated, and would be more
accessible to those who really require them, and a large portion
of the expense of printing might be saved. This course has been
suce.ssfully pursued by the Geological Survey of Great Britain.
It has also, we are glad 1o observe, been adopted in the case of
the decades of (,an.ulmn fossils ; and we can scarcely doubt
that these will eventually be found even remuncrative as a pub-
lishing speculation, thongh the sale may be too slow to enable
them to be profitably issued by private enterprise.

J. W. D.

MISCELLANEOUS.

Georocical Sociery or Loxpox.—The Meeting of this Society,
on the 5th Janmary, was occupied principally with Canadisn
subjects: a paper, by Principal Dawson, on the ¢ Devonian Plants
of Canada,” and one by Mr. T. Sterry Hunt, on some points of
Chemical Geology.

‘The paper on Devonian plants related chiefly to the observations

made by the writer Jast summer in Gaspé, which enable him to
describe two species of a new geaas, to which he gives the name
Psilophyton. They are lycopodiaceous plants, with many dicho-
tomous branchlets and rudimentary leaves, allied in some respects
to the modern genus Psilotum, but springing from a horizontal
thizome, similar to that of some ferns, and having the branchlets
rolled up circinately in vernation. Plants of this kind in fragments,
have been recognized previously in the Devonian rocks of Scot-
land and the continent of Europe, but were referred to sea-weeds,
&c. The Gaspé specimens, for the first time, enable their true
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nature and affinities to be made out. Two species, P. princeps
and P. robustius, were described. A fossil conifer, first found in
Gaspé by Sir W. E. Logan, was referred to the Tuxinee, and
described under the name of Protoltaxites Logeni. A lepido-
dendron (L. Guspia"un) and two species of Kuorria, one not
distinguishable from A imbricata, were added to the Devonian
flora of Canada; as also a Vueygerathiu, of which fragments only
were obtaincd.  The paper also described the mode of occurrence
of the small Devonian coal seam, discovered Ly Sir W. E. Logan
in Gaspé, probably the oldest true coal seam known. The oveur-
rence of impressions of ruin-marks, sun-cracks, &c., inthese Leds,
was also noticed.

Professor Elunt’s paper contained an elaborate exposition of those
views of his on the mode of metamorphisin of rocks by chemical
changes in the presence of water and a moderate amount of heat,
which are already in part known to our readers.

Wehope, at some future time, to reprint bo.ht papers, or abstracts
of them, in the Naturalist,

Cavaprax Institere or Toronro—New Trilobite—In the
Number of the Canadian Journal for January, Professor Chapman
describes a new Canadian trilobite, and the Ilypostoma of his
species, described in a former article, the Asaphus Canadeusis.
The new species is named after the Professor of Natural History
in the University of Toronto, A. Hinckséi. It isdistinguished from
the other Canadian specics of Asaphus, as indicated in the tollow-
ing tabular summary of characters :—
gﬂead-angles terminating in long points.—A4,

Caudal shield with seg-

Canadensis.
ment furrows aensis

Head-angles rounded.—.4. Halli.
¢ Pleure curving forwards.— /. platycephalus.
 Plenree curving backwards.—.4. Hinclsii.
Ori— { Head-angles terminating *n horns; pygidium
) . furrowed.—A. Canadensis.
Pleurse curving back- 4 Ilead-angles slightly rounded; pygidium
wards : i 3
: N smooth.—.J4. Hincksii.
Pleurz curving for- ¢ Pygidium furrowed.—A. Halli.
wards. {Pygidium smooth.—A. platycephalus.

Caudal shield smooth.

Entozoa—The same number contains a long article on those
remarkable creatures, the internal parasites, that infest man and
other animals, by Lucius Oiile, M.B. It professes to be mainly &
summary of the results of Von Siebold and Kuckenmeister, but
is well deserving of the study of medical students and young
naturalists, The writer very properly scouts the idea of the gene-
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ratio equivoca, attributed by old writers to these creatures; but
which is so directly contradicted by their enormous reproductive
powers and the curious metamorphoses which some of them are
knownto undergo. Healso well maintains their use in nature, as
physicians, rougk it may be, but necessary to apply sharp remedics
to unnatural modes of life.  The cestoid entozea or tape-worns are
these of which the kistory is best known ; and they are ascertained
to be in their yeung state the little cystie entuzoa that take up
their abode in the i sh and other tissues of anieals, What
<an be more strange than the transformation of the little micros-
wepic entozoon of the liwer of a mouse into the tape-worm of the
cat, and the egys of the tape-worm again finding their way into
the food of the mouse, and thenee into its flesh or liver; or what
more curions than that the Cysticercus cellulosee, whicls caunses
“meadles” in hogs, rabbits, anl sheep, is only the young state o
the Tenia solium which infests the intestines of man, and that
man®and these dowmestic animals reciprocally supply each other
with these pests.

“Thescolex of the treniasolium and the cysticercus cellulosz are
ddentical. This is apparent from the similarity in anatomical strue-
ture and from experiment. It has now been determined beyond
contreversy that by feeding the hog, rabbit and sheep with the
egos of the tenia solium those animals became infested with the
wysticereus cellulose, and by feeding the dog and man with thoese
«ystic worms. tape-worins were preduced in their intestines. The
abundance of eysticerei in she heg is well known. Statistics
abundantly prove the frequent occurzence of tape-worm in butchers
who are zceustomed to handle raw mest and are not over careful
or ceanly, but often by their hands or knives rubbed in their
anouths introduce the cystic worms into their system. It is also
<ommon ameng thes<e whe eat in any manner raw or imperfectly
vooked meat contaminated with the eysticerci. The Hottentots
ia the Caffir wars demonstrated the mode of translation of the
cystic worms into the suitable nidus for the final stage of develop-
mens, namely, the irtestine. Those people in the invasion of the
eneny’s territory feasted according to their barbarous fashion upon
the cattle and sheep that were caplured, and became greatly
infested with tape-worm, whilst previously they were wostly
exempt.”

The history of these creaturesmay be shortly stated as follows :—

1. The Proglettis or full-grown joint loaded with ova, passes
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from the intestinal eanal of the animal infested by tape-worm, and
creeps to a Tittle distance, depositing its eggs in grass, in water, &e.

2, The ova being devcured in the food of some animal, are
hatched into Embryos, microscopic in size, and furnished with
Tittle hooks, by means of which they penetrate into the vessels and
are carried to differewt parts of the system.

3. They Decome developed into the stage of the resting scolex,
in which they are Jittle sac-Tike oljects, on which heads or scolices
armed with hooks and suckers are developed.

4, The flesh of the animal infested by these scolices, now known
as Cysticerct, is caten by some carnivorous aninmal, in whose intes-
tines the little parasites fasten themselves, and become developed
into tape-wermzs, producing new proglottides.

Such are the strange provisions made by a beneficient Creator for
the Tife and welfare of creatures, in themselves most loathsome to
us; but like all other parasites and plagues, intended to teach us
lessons, both physical and moral, whiel man has been $oo slow tor
learn, and, from neglect of which, both he and his donesticated
animals must probably long coutinue to sufter. The subject is, in
many respects, an uninviting one; but of great Importance in
natural science and hygiene, and, for this reason, we desive to give
our mite of encouragement to any one wha fullows it up in the
right sphrit:

Acassiz ox & Musevy oF Narvral Hisrorr.—A magnifi-
cent scheme, for the promotion of Natural History, is now under
eousideration in Boston. Prof. Agassiz, having declined the
tempting offers made to him by the Emperos of the French, t1kes
advantage of the opportunity to invite the attention of his adopted
eountry fo a scheme, by which the capital of Massachusetts may
Decome the centre of Natural History education in America. The
plan includes the ercction of a museum on a magnificent scale,
and the institution of curatorships to be eventvally erected into
chairs of Nawral History. It is wise and far-secing, and, we
hope, will be warmly taken up by the Bostonians, who ure alive
1o the importance of attraeting to their city young men desiious
of scientific education, and have already been, with this view,
munificent patrons of their University. Our little atiempts in
Canada, in erecting museums and forming provincial and other
collections, dwindle into small matters compared with the grand
conception of the Swiss naturalist.  We quote his own words, in
a memorial to the Committee of the Lawrence Scientific School :—
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“Tn ils present condition, the museum hardly furnishes me the
specimens I require for my courses of instruction, for, in conse-
quence of the daily accessions which are heaped upon those already
crowded in this narrow space, it is often impossible to find what
is wanted at the time, and it is out of the question to allow free
aceess to the muscum in its present confused state, to any student
not already trained in the manipulation of specimens. Had I six
or cight rooms of the size of the two now at my disposition, I could
at least make a fuir beginning of a systematic arrangement, sepa-
rate the duplicates from what is to constitute the collection proper,
aliow free access to tiie rooms for the public as well as the stu-
dents, and thus create a more general interest for this establish-
ment, while the students themselves would derive all the advan-
tages which such a colleciion ought to afford them in theirstudies.
At the same time, the separation of the duplicates from the col-
lection proper would furnish ample materials for an extensive sys-
tem of exchanges with other iustitutions of the same kind, by which
the collection would at once be at least doubled in all its parts,
and in some of its departments increased three or four times, and
in some, even tenfold. The advantages of such a system of
exchanges are very obvious, and my inability from wantof room to
separate the duplicates {rom the collection, has already been, for
some years past, a check upon its increase. Ihope, thercfore, that
as soon as it is fully understood, some remedy for this evil may be
found.

“But even' the possession of an appropriate building will
not altogether put an end to our difficulties. The collection is
already so large that it is impos-ible for me to take charge of it
alone, even were I to give all my time to its care. For many
years past I have already been under the necessity of having oue or
two, and at times even three assistants, who, at my private expense,
have been, most of the time, engagedin taking care of the speci-
niens.  As I have nothing in the world but what I earn daily, such
an expenditure has frequently been for me a source of unendurable
anxiety, of which I wish tofree myself, that Tmay hereafter devote
whatever energy I may possess untrammetled to the higher interests
of science. In this perplexity I have thought that a number of
curatorships, corresponding to the scholarships now existing in the
University, which enable young men, whose private means are
insufficient for such an object, to receive a college education,
might perhaps be founded by some of our wealthy citizens, which
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would furnish a small income to students who have already taken
their dexree, and who, wishing to prosecute farther their studics
under my direction, might thus earn the meuns of remaining in
Cambridge by assisting in the arrangement and preservation
of the collection, as well as in making the exchanges. The pesi-
tion ot the Curators in the scientific scliool would thus be similar
to that of the tutors in the undergraduate department. Tn a well.
organized muscum there should be as many curators as there are
branchesin zoology, including embryology ,paleontology and zoolo-
gical anthropology. In the course of time, these curatorships (to
which should be attached the duty of delivering a certain number
of lectures annually) may be endowed so as to afford the means
of appointing special professors for each branch, and as soon as this
is accomplished, our organization would be more perfect than that of
cither the British Museum or the Jardin des Plantes.  Beside the
curators, there should be one or tw o preparators, to mount specimens,
and to make the necessary preparations required for the iliustra-
tion of the specimens. It would also be desirable to havean artist
attached to the establishment who would have to make magnified
drawings of such specimens as are too small to be at once studied
by the nataral powers of the eye; these drawings would be appro-
priate ornaments for the corridors, and at the same time assist in
the courses of lectures which it should be the duty of every curator
to deliver annuaily upon the special branches entrusted to his
care.

“ Gigantic as this scheme may appear, T see nothing visionary
or unpractical in it for, while it cannot be expected that so many
curatorships should be founded at once, it is plain that they are
not all nceded now, and that the same person may take charge of
several departmients simultaneously for several years to come, and
a subdivision of labor may be introduced as it becomes necessary,
and our means nake it possible. It would, however, be desirable
that the serviees of four or five curators should be obtained soon,
—one to take charge of the vertebrates, one of the mollusks, one
of the articulates, one of the radiates, and one for the 2mbryolo-
gical department; and I would add that the sooner the latter
curatorship is permanently founded, the better for our institution,
as I believe that the methods I am attempting to int-oduce in the
study of animals by comparing their different stages of growth
with the permanent forms of lower types, is likely to be a most
original feature in this museum, and that which is likely to sccure
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for it a place among the institutions which shall contribute largely
to the real gdvancement of science. Let me add, with respect to
the lectures to be delivered by the curators, that, while they
would be a means of progress for themselves in their studies, they
would also learn the difficult art of teaching. and prepare them-
selves to occupy higher situations in this or other Universi-ies.

“ While we must wait until the means are secured for fomuhm
professorships in the different departments of zovlogy, I believe
that it will be easy to enlist the sympathy and co-operation of all
the men in the country, who have acquired for themselves a high
position as original investigators in the various departments of
Zoodlogy. Honorary degrees aie conferred, all the world over, by
learned institutions on men distinguished for their attainments.
It would be equally honorable to our university, and to the distin-
guished naturalists of the ccuntry, if it should please the corpora-
tion to grant to such men the title of honorary professors of this
univeisity. Until we can have a faculty of resident professors,
we can at least have one of honorary professors; and I know
those who, gratified by such an honorable distinction, would not
hesita*s to come to Cambridge annually for a short time, and
give to our students the benefit of their knowledge, by delivering
short courses of Jectures in their respective departments.”

TWENTY-EIGHTH MEETING OF THE BRITISH ASSOCIATION FOR THE ADVANCE~
MENT OF SCIENCE.—-GEOLOGICAL SECTION.

The Ossiferous Cavern at Brivham.—A paper on this subject
was read by Mr. W, Pengelly, but not published in the Athenzeum
fiom which our extracts are made. Fortunately W. A. Bovey
Esq., Advocate of this city, has a letter from his father, who lives
upon the spot in which the following passage occms, which he
bas kindly permitted us to copy.

“T must not forget to mention a discovery recently made in
our town, resuliing from the Commons Inclosure Acts, We sold
aportion of Windmitl Rea Common, immediately over Mrs,
Francis to a Mr. Philp for building purposes. On blowing out
the rock for a foundation, they came in upon a cavern; the floor
«f which consisted principally of calcareous stalagmite, very solid
and compact, On exploring it, a very large stag’s antler was
found imbedded in it, and several bones of the elk, fox, drc. &c.

A party of scientific gentlemen from Torquay subsequently ex-
plored it, and obtaining a grant of money from the Geological
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Society, (London), they purchased the right of working the cavern
from Mr. Philp, for £50. A person from the Isle of Wight has
been now engaged in it for a considerable time, and upwards of
2000 specimens of bones of extinet mammalia have been found in
the various deposits forming the bed of the cavern.  Just imagine
such remains, the teeth, jaws, femurs, &e. &c. of the Elephant,
Rhbinoceros, Hywena, Bear, &, being entombed within the mass
of lime-rock forming the hill belind the spot over which you
have played many a time. When first the cavern was opened,
it was not more than from 2 to 3 feet in depth, from the staiac:i-
tic roof; but on removing the stalagmite that forms the floor,
they found a deep deposit 15 or 16 feet deep.  All this has been
removed so that the cavern s very large”

The most curious circumstance connected with the exploration
of this cavern, is the discovery of flint knives in the bone bed.
No human relies ever having been hitherto found mingied with
the bones of extinet carnivora.  According 1o the present theory
of Geology, or at least, the most gencrally received notices of
Geological time, the haman period did not commence until long
after the extinction of those mammalia. N¢ Ming has hitherto
been found to shew the contemporanity of man with those ani-
mals.  1lence the discovery of those knives has given rise to much
discussion among the Geologists.  Some assert thaw they must
have been either placed there by some one on purpose, or have
accidently been mingled with those bones by diluvial action &e.
&c. Cthers again contend for a higher period of human antiquity.

After Mr. Pengdlly’s paper, Prof. Raupsay read a report fromn
the Local Commitiee at Brixham, from which it appeared that
Dr. Falkner had found amongst these ossiferous remains the bones
of the rhinoceros, bon, horse, reindeer, cave-bear, and hyena, and
also several well-marked specimens of flint-knives, generally
regarded as of Celtic numufactare .

Prof. Qwen said he was glad that means had been taken for the
frozen together into one contignous transparent mass, although
careful exploration of this cave, but it would be premature to raise
any hypothesis uniil the whole of the parts were before them.
e had nat yet seen any of the boues, and indeed was entirely
indebited for what he knew on the subject to the paper which Mr.
Pengelly had read, and he should refrain, therefore, from express-
ing any opinion, but he wished to caution them agaiust coming
to any conclusions as to the untiquity of these remains which were
really not warranted. He proceeded to show, from the remains
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of tigers, elephants, and other animals found in this country, in
Siberia and other parts of the world where the climate was much
colder than’was supposed to be compatible with their existence.
That there was undoubted evidence that these animals could adapt
themselves to cold and temperate climates as well as to toriid
ones, and remarked that the conditions of animal life were not
tho-e of climate, but of food and geniet, wherever there was the
prey undisturbed by man, there also would be the destroyer.
They had evidence from the writings of Julius Cusar, of the exist-
ence of England, 2000 years ago, of three distinct species of
animals, including two gigantic species of ox, and one of the
reindeer, and he was himself satisfied that they bad once a native
British lion, alt of which however, were now extinet in this country,
and he saw nothing in the remains which had been discovered at
Brixham to lead him to suppose that the animals lived before the
historic period, or which was inconsistent with the concurrent
existence of a rude race of barbarians. At the same time he was
open to conviction, and would be very glad to see a good fossil
Luman being., which should prove that man had been much longer
upon the carth than historical evidence led them to suppose.

President—W. Horxiss, Esq.

The President said the existence of mammalian life in its earlicr
stages on the surfuce of our planet, the conlition of its existence,
and the period of its introduction, have always furnished ques
tions of the highest philosophical as well as palontological inter-
est. You will be aware that some geologists regard each new
discovery of mammalian remains, in formations preceding the
older tertiaries, as a fresh indication of the probable existence of
mammaliz in those earlier periods in which no postiive proof of
their existence has yet been obtained ; while others regard such
discoverics ouly as leading us to an ultimate limit, which will
hereafier define a period of the introduction of mammalia on the
swrface of the earth, long posterior to that of the first introduc-
tion of animal life. Be this as it may, every new discovery of
the former existence of this highest class of animals must be a
matter of great geological interest. An important discovery of
this kind has recently been made, principally by the persevering
exertions of Mr. Beckles, who has detected in the Purbeck beds
a considerable number of the remains-of small mammals. The
whole of them’are, T believe, in the hands of our President, Prof.
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Ouwen, for the determination of their generic and specific charac-
ters; but Dr, Falconer seems already tv have recognized among
them seven or cight distinet genera, some of them marsupial, and
others probably placental, of the insectivorous order. T way also
notice, as a matter of great palwontoiogical interest, the recent
discovery of a new Ossiferous Cave, near Brixham, in Devonshire,
of which some account is to be lLrought before us during this
meeting.  The past year has been fruitiul in paiceontological re-
scarches,

‘The subject of the motion of glaciers is oune of interest to
geologicts, for unless we understand the causes of such motions
it will be impossible for us to assign to former glaciers their proper
degree of efliciency in the transport of erratic blocks, and to dis-
tingwsh butween the effects of glacial aud of floating ice, and
those of powerfnl currents.  An fmportant step has recently been
made in this subject by the application of a discovery made by
Faraday, a few years ago, that if one lump of ice be laid upon
ano:her, the contiguous surfaces being sufficiently smooth to insure
perfect contart, the two picces in a short time will become firmly
the temperature of the atmosphere in which they are placed le
many degrees above the freezing temperature.  Dr. Tyndall has
the merit of applying this fact to the explanation of certain glacial
phenomena.  There are two recognized ways in which the motion
of a glacier takes place: one by the sliding of the whole glacial
mass over the bed of the valley in which it exists; and the other
by the whole mass changing its form in consequence of the pres.
sure and tension to which it is subjected. The former mode: of
progression is that recognized by the sli-ling theory ; the second
is that recognized by what has been termed the viscous theory of
Prof. Forbes. The viscous theory appeared to be gencerally recog-
nized. Still, to many persons it scemed difficult to reconcile the
property of viscosity with the fragility and apparent inflexibility
and inextensibility of ice its¢lf. On the other haud, if this pro-
perty of viscosity, or somcthing of the kind, were denied, how
could we account for the fact of the different fragments, into
which a glacier is frequently broken, becoming again united into
one continuous mass? Dr. Tyndall has, I conceive, solved the
difficulty. Glaciz! ice, unlike a viscous mass, will bear very little
extension. It breaksand crackssudder’ it the separate picces
when subsequently squeezed together again become by regelation
(as it is termed) one continuous mass. After some general re-
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marks on the canse of the laminous structure of glaciers, during
which he remarked that there was no doubt Dr. Tyndall was
right iu supposing the lamine of blue and white ice to be perpen-
dicular to the directions of aximum pressure, he said that it
remained to be decided whether the explanations which had been
offered were correct ; but the actual perpendicularity of the laminze
ol ice to the direction: of maxinnun pressure within a glacier, and
the probable § erpendicnlarity to thase directions of the laminze in
rock masses of laminated structuve, would scem to establish some
relation between these struciures in rocks and glacial ice, giving
an interest to this peculiar structuve in the latter case. which it
might not otherwise appear to possess for one who should regard
it merely as a geologist.

SECTION OF ECONOMIC SCIEXCE AND STATISTICS.
President—E. Baixes, Esq.

The President said—Tf the British Astociation were a theatre
for intellectual display, I should shrink from occupying  chair in
which T have had such distirguished predecessors.  But if T un-
derstand the spirit of this Association, it is the simple, honest,
carnest pursuit of truth—first, of truth in facts, and secondly, of
trath in principles; and it would be quite foreign to that spirit
either to attempt anything of display or to apologize for its ab-
sence. I shail be permitted, however, to welcome the disciples of
economical and statistical science on their visit to this important
centre of industry where practical illustrations may be found of
many branches of their sulject, and where, I h: pe, there are
many who can value their inquiries. After the remarks made
last night by the President of he Association, it may seem super-
fluous to say anything further on%iw claims of that science which
he provounced to “bear more ¥nmediately than any others on
the prosperity of nations and the well-being of mankinu” We
must all have felt Low unaunswerably the President proved the
value of economical and statistical science, when he referred to
the department of vital statistics, and showed what terrific losses
had been sustained by our army and navy and the army of France
from the neglect of sanitary rules. But I may just vemark that
what gave to the recent report of Mr. Sidney Herbert's Commis-
sion on the health of our troops in barracks its resistless force was,
the certainty and precision with which statistical researches ena-
bled it to measure the amount of loss sustained, by comparison
with the mortality in other classes of the population at the same
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ages. The report might have dwelt on sickuess, on injudicious
diet, on defective ventilation, on want of drainage, and so forth,
and all such statements would have been pronounced to be exag-
gerations or errors: but when it applied the ascertained scale of
mortality, so as to prove that there were so many deaths in the
thousand when there ought only to have been half that number,
the definiteness of the figures and facts defied evasion, fastened on
the public mind and conscience, and compelled immediate mea-
sures of reform. Those peisons who have ignorantly charged
upon political econvmy and staristics a disregard of moral consi-
derations and of humanity may now see how egregiously they
were mistaken, and how the arithwetic which they thought so
heartless is rising up as the most powerful advocate of the value
of human kife, of health, of domestic comfort, of temperance, of
virtue, of proper leisure, of elucation, and of all that can purify
and elevate society. I am glad to know that we shall have one
or wore papers on unportant points of vital statistics laid before
this Meeting.  May L for a moment refer to another reproach
thrown upon statistics, namely, that they may be so used as to
prove aeything? T hardly r.eed say that it is unfair to argue from
the abuse of a thing against its proper use.  But it may be admit-
ted, that there is sufficient gronud for this reproach, in the negli-
gent or dishonest use sometimes made of statistics, to call upon
us for the exervise of great caution, so that i the first place we
may be sure we have got all the facts that are essential, und in
the uext place that we draw from them sound and aceurate con-
clusions. 1 crunot refrain from expressing my couviction that as
the science we cultivate has been shown to be favourable to
bhumanity, ~o it is no less favougable to freedom. Within the last
quarter of 2 century how busy®has it been in kunocking off all
sorts of fetters from human energies !

The note on the cover of the December number of the Netu-
ralist, in reference to Art. XXX, of our last volume, has, we find,
been misunderstood. It was intended merely to remedy an
omission of our own. In copying the article in question from the
Canadian Journal, we omitted 10 copy with it the acknowledg-
ment to the Sunthsoman Institution for the use of the wood-cuts,
which were originally prepared for that institution ; and also to
state that the a:ticle was based on that in the report of the
Swmithsonian Institution for 1856, but brought up to 1858 for the
Cunadiun Journal. "We regard this more full statement as due
to both the bodies to which we have becn indebted in this matter.
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REMARKS FOR QCTOBER, 1838. REMARKS FOR DECEMBER, 1838.
Highest, the 18h day, 30213 inches, l « TRain fell on 12 days, amounting 0 5630 inches; it was raining Tlighest, the 2nd day, 3u345 inches. Mean of humidity, *S09. i e s . )
Baromete Lowest,  Sth g2 ¢ 53 howrs and 10 minutes, and was accompanied by thunder and Bavometer Lowest, Sth a4ty Snow fcll on 10 days, amounting to 6°41 inches; it was snowing
aromeler. ... 9 Jonthly Mean, 20052 inches, lizhtning on 2 days, ; « oo JMonthly Mean, 20779 inches. 46 hours and 35 minutes.
Monthly Range, 1032 ¢ Most prevalent wind, N, B. by I3.  Teast prevalent wind, S. Monthly Range, 856 First Snow of the season fell on the 4th day.
y . A .
46°2, Most provalent wind, N. B, by L. Least prevalent wind, B,

Highest, the 18th day, 70°6.
Lowest, the 26th day, 24 2.

Thermometer .. {Montvhly Mean, 46<48.

Monthly Range, 46°4.

Greatest intensity of the Sun’s rays, 81°4.

Lowest point of fervestral radiation,
e 1 T

234,

Most windy day, the

Teast windy day, the 1st day;

21th day ; mean wiles per hour, 1643,
mean miles per hour, 2°00.

Aurora Borealis visible on 5 nights.
Comet: visible to the naked eyc till the 18th day.

The Blectrical state of the atmosp

rate intensity.
v

hero has indicated mode~

‘Thermometer. %‘.\Ionbh]y Mean, 26°%8.

lighest, the 1st day‘.
N

Lowest, ¢ 1sth 498,

Monthly Range, 41°4.

Greatest intensity of the Suw's rays, 5329,
YTowest T
TRain fell on ¢ days, smounting t0 3-0¢

oint of terrestrial radiation, 4°8.

s YT 374 3

t

D rate-Wan:

rao-guantitv.
pehgis &

90 inches; it was raining

Most windy day,
Least windy day,

the 17! 1
the 21st day; mean miles per hour, 0°11,

th day; wean miles per hour, 2:249.

Tunar Halo visiblo on 1 night, .
Tho Tlcotrical state of tho atmosphere has indicated mode~

rate intensity.

20 INCAN Ozone was present in large quantity.



