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(To thz Editors of the Canadian Nuturalist.)

GENTLEM.E‘( '——-I am at present engaged in preparing,’ with the
assistauce of Mr. Wi, Saunders, of London, C. W, a list of all
those in Canada who study Entomolegy, or collect Insectsy—for
publication in Zhe Naturalisi—in a manner similar to the lists in
Stainton's Entomologists’ Aunuals. I was in hopes that it would
have been ready for the presqut number butss I commenced
rather late in the day, and. have not yet received answers from
soma whose consent I desired to-obtain beforé pubh.hmg their
names, I have concluded to keep the list for your next i issue, in
order that it may’ be as complete as possible.,

I take this opportunity, therefors, of: requesting that any Ento-
mologist who bas not yet been applied to will kindly forward his
name, address, and the orders of Insecis he collects, to M, Saun—
ders, or myself, ab his earliest gonvenience.

The advaniages to be derivid from the pubhcatmn of such s
list are so many and shvious, that ifwould besuperfivous to-dilate
upon them here. I need only rematk that all those from whom
I have received replies up to this time, have entere& most cormaily
and cheer‘r'uliy into the project. - :

' I am, &c., : v
C, 1. 8. B.
Cobourg upnl 10&.3'186
- The foliowing sy addvess i
Rev, Chas I8 Bsthune, Cobourg, C, W...
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ARTICLE VI.—Notes on the Flora of the White Mountains,
in its Gengraphical and Geological relations. By J. W.
Dawsox, LL.D,, F.G.S.

(Read before the Montreal History Society.)

The group of the White Mountains is the culminating point of
the northern division of the great Appalachian range, extending
from Tennessee to Gaspé in a south-west and north-east direc-
tion, and constituting the breast-bone of the North American con-
tinent, This great ridge or succession of ridges has its highest
peaks near its southern extremity, in the Black Mountains; but
these are little higher than their northern rivals, which at least
hold the undisputed distinction of being the highest hills in north-
eastern America. As Guyot* has well remarked, the White
Mountains do not occur in the general line of the chain, but rather
on its eastern side. The central point of the range, represented by
the Green Mountains and their continunation, describes a great curve
from Gaspé to the valley of the Iudson, and opposite the middle
of the concave side of this curved line towers the almost isolated
group of the White Hills, On the otlier side is the narrow val-
ley of Lake Champlain, and beyond this the great isolated mass
of the Adirondack Mountains, nearly approacling in the altitude
of their highest peaks, and greatly exceeding in their geological

*+ Silliman’s Journal.
Can. Nar. 6 Vou. VII
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age, the opposite White Moantain group. The Appalachian
range is thus in this part of its course, supported on eitherside by
outliers higher than itself..

My present purpose is not to give a general geographical or
geological sketch of the White Mountaius, but to direct attention
to the vegetation which clothes their summits, and its relation to
the history of the mountains themselves, For this purpose Imay
first shortly deseribe the appearances presented in ascending the
highest of them, Mount Washington, and then turn to the special
points to which these notes relate,

In approaching Mount Washington by the Grand Trunk Rail-
way, the traveller has ascended from the vailey of the St. Law-
rence to a height of 802 feet at the Alpine House at Gorham,
Thence in a distance of about 8 miles along the bank of the Pea-
hody River, to the Glen House, he ascends to the elevation of
1632 feet above the sea; and it is here or immediately opposite
the Glen House, that the actual ascent begins. The distance
from the Peabody River, opposite the hotel, to the summit is
nine miles, and in tltis distance we ascend 4656 feet, the total
height being 6288 feet above the sea.* Formerly only a bridle
path led up this ascent ; but last year a regularly} graded and ad-
mirably finished carriage road was opened, by which visitors can
drive comfortably to the top and back without any of the fatigue
formerly experienced. This enterp:ise, almost yworthy of com-
parison with the great roads over the passes of the Alps, was un-
dertaken several years ago by a joint-stock company, and has at
langth been finished, at a cost, T believe, of $40,000, the interest
on which it is hoped will be paid by the tolls Jevied on travellers,
whose annual numbers are estimated at about 5000 for this road.
This royal road to the summit is however by far oo democratic
for the taste of some visitors, who mourn the olden daysjof pa-
nies, guides, and adventures; and though it gives an excellent
view of the geological structure of the mountain, it doesjnot afford
a good opportunity for the study of the alpine flora, which is one
of the chief attractions of Mount Washington. For this reason,
though I availed myself of the new road for gaining a general
idea of the features of the group, I determined to ascend by
Tuckerman’s ravine, a great chasm in the mountain side, named
in honour of the indefatigable botanist of the North American

* According to Guyot, but some recent surveys make it a little higher,

.
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lichens.* I was aided in this by the kindness of a gentleman of
Boston, well acquainted with these hills, and passionately fond of
their scenery. Our party, in addition to this gentleman and my-
self, consisted of two ladies, two children, and two experienced
guides, whose services were of the utmost importance, not only in
indicating the path, but in removing windfalls and other obstruc-
tions, and in assisting members of the party over difficult and
dangerous places.

‘We followed the carriage road for two miles, and then struck off
to the left by a bridle path that seemed not to to have been used
for several years—the gentlemen and guides on foot, the ladies and
children mounted on the sure-footed ponies used in these ascents.
Our path wound around a spur of the mountain, over rocky and
uneven ground, much of the rock being mica slate, with beautiful
cruciform crystals of andalusite, which seemed larger and finer
here than in any other part of the mountain which I visited. At
first the vegetation was not materially different from that of the
lower grounds, but as we gradually ascended we entered the
¢ cvergreen zone,” and passed through dense thickets of small
spruces and firs, the ground bencath which was carpeted with
moss, and studded with an immense profusion of the delicate little
mountain wood-sorrel (Ozalis acetosella), a characteristic plant
of wooded hills on both sides of the Atlantic, and which I had
not before seen in such profusion since I had roamed on the hills
of Lochaber Lake in Nova Scotia. Other herbaceous plants were:
rare, except ferns and club-mosses ; but we picked up an aster (4.
acuminatus), a golden rod, (Solidago thyrsoidea}, end the very
pretty tway blade (Listera cordata).

In ascending the mountain directly, the spruces of this zone
gradually degenerate, until they present the appearance of little:
gnarled bushes, flat on top and closely matted together, so that
except where paths have been cut, it is almost impossible to pene-
trate among them. Finally they lie flat on the ground, and be-
come so small that, as Lyell remayks, the rein-deer moss may be
seen to overtop the spruces. This dwarfing of the spruces and
firs is the effect of adverse circumstances, and of their struggle
to extend their range toward the summit. Year by year they

* Dr. Bigelow and Prof. Tuckerman have been the chief botanical ex-
plorers of the White Mountains ; though Pursh-was the first to determine
some of the more interesting plants, and Peck, Booth, Qakes and others,
deserve honourable mention,
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-stretch forth their roots and braunches, bending themselves to the
-ground, clinging to the bare rocks, and availing themselves of
every chasm and fissure that may cover their advance: but the
conditions of the case are against them. If their front advances
in summer it is driven back in winter, and if in a succession of
mild seasons they are able to gaia a little ground, less favourable
.seasons recur, and wither or destroy the holders of their advanced
positions. For thousands of years the spruces and firs have striven
in this hopeless escalade, but abuut 4000 feet above the sea seems
to be the limit of their advance, and unless the climate shall
change, or these trees acquire a new plasticity of constitution, the
genus Abies can never displace the hardier alpine inhabitants
above, and plant its standard on the summit of Mount Wash-
.ington,

I was struck by the similarity of this dwarfing of the upper
«edges of the spruce woods, to that which I have often observed on
‘the exposed ncrthern coasts of Cape Breton and Prince Edward
Island, where the woods often gradually diminish in height to-
ward the beach or the edge of a cliff, till the external row of
plants clings closely to the soil, or rises above it only a few inches.
‘The causes are the same, but the appearance is more marked on
the mountain than on the coast.

On the path which we followed, before we reached the upper
Jimit of trees, we arrived at the base of a stupendous cliff, forming
the termination of a promontory or spur of the mountain, sepa-
rating Tuckerman’s ravine from another deep depression known
as the Great Gulf. From the top of this precipice poured a little
cascade that lost itself in spray long before it touched the tops of
the trees below. The view at this place was the most impressive
that it was my fortune to see in these hills,

Opposite the mouth of the Great Gulf, and I suppose at a height
of about 3000 feet, is a little pond known as Hermit Lake. It
is nearly circular, and appears to be retained by a ridge of stones
and gravel, perhaps an old moraine or sea beach. On its margin
piped a solitary sand-piper, a few dragon flies flitted over its sur-
face, and tadpoles in the bottom indicated that some species of
frog dwells in its waters. High over head and skirting the edges

f the precipices, soared an eagle, intent no doubt on the hares
that frequent the thickets of the ravines.

Before we reached Hermit Lake we had been obliged to leave
our horses, and now we turned aside to the left and entered
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Tuckerman’s ravine, where there is no path, but merely the bed
of a brook, whose cold clear water tumbles in a succession of
cascades over huge polished masses of white gneiss, while on both
sides of it the bottom of the ravine is occupied by dense and al-
most impenetrable thickets of the mountain alder (Alnus viridis.y

Tuckerman’s ravine has been formed originally either by a
subsidence of a portion of the mountain side or by the action of
the sea. It is, like most of the ravines and “ gulfs” of these
hills, a deep cut or depression bounded by precipitous sides, and
terminating at the top in a similarly precipitous manner. It
must ab one period have been in part filled with boulder clay,
steep banks of which still remain in places on its sides; and ex-
tensive landslips have oceurred, by which portions of the limiting
cliffs have been thrown toward the centre of the valley, in large
piles of angular blocks of gneiss and mica slate, in the spaces
between which grow gnarled birches and spruces that must be
used as ladders and bridges whereby to scramble from block to
block, by every one who would cross or ascend one of these rivers
of stones,

At the head of the ravine we paused to rest,to admire the wild
prospect presented by the ravine and ifs precipitous sides, and'
to collect the numerous plants that flower on the surrounding
slopes and precipices. Here on the 19th of August wers several
large patches of snow, one of them about an hundred yards in
length. From the precipice at the head of the ravine, poured
hundreds of little rills, and several of them collecting into a brook,.
had excavated in the largest mass of snow a long tunmel or
cavern with an arched and groined roof. Under the front of
this we took our mid-day meal, with tue hot August sun pouring
its rays in front of us, and icy water gurgling among the stones
at our feet. Around the margin of the snow the vegetation pre-
sented precisely the same appearances which are seen in the low
country in March and April, when the snow banks have just
disappeared—the old grass bleached and whitened, and many
perennial plants sending up blanched shoots which had not yet
experienced the influence of the sunlight.

The vegetation at the head of this ravine and on the precipices
that overhang it, presents a remarkable mixture of lowland and
mountain species. The head of the ravine is not so high as the
limit of trees already stated, but its steep sides rise abruptly to a
platean of 5000 feet in height intervening between Mount Wash-
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ington and Mount Munro, and on which are the dark ponds or
tarns known as the Lakes of the Clouds, forming the sources of
the Amonoosook river, which flows in the opposite direction,
From this plateau many alpine plants stretch downward into
the ravine, while lowland plants availing themselves of the
shelter and moisture of this cul-de-sac, climb boldly upward
almost to the Lhigher plateau. Other species again occur here
which are found neither on the exposed alpine summits and
ridges nor in the low country. Conspicuous among the hardy
climbers are two coarse and poisonous weeds of the river valleys,
that look like ivtruders into the company of the more dwarfish
alpine plants ;—the cow-pawsnip (Her~cleum lanatum) and the
white hellebore ( Verairum viride). Both of these plants were seen
struggling up through the ground at tho margin of the snow,
and climbing up moist hollows almost to the top of the preci-
pices. Some specimens of the latter were crowded with the in-
fant caterpilars of a mountain butterfly or moth. Less conspicuous,
and better suited to the surrounding vegetaticn, were the bluets
(Oldenlandia carulea), now in blossom here as they had been
months before in the low country, the dwarf cornel (Cornus Can-
adensis), and the twin-flower (Linnee boreclis), the latter
reaching quite to the plateau of the Lake of the Clouds, and ¢n-
tering into undisputed companionship with the truly alpine plants,
though it is also found at Gorham four thousand feet lower.

Of the plants which seemed to be confined or nearly so to the
upper part of the ravine, one of the most interesting was the
northern painted cup, (Castelleie septentrionalis) a plant which
abounds on the coast of Labrador and extends thence through all
Arctic North America to the Rocky Mountains, and is perhaps
identical with the €. Sibirica of Northern Asia and the C. pallida
of Northern Europe. Large beds of it were covered with their pale
yellow blossoms on the precipitous banks overkanging the head of
the ravine. With the painted cup and here alone, was another
beautiful species of a very different order, the northern green
orchis, (Platanthera hyperborea) a plant which occurs, though
rarely, in Canada, but is more abundant to the northward. Here
also oceurred, Peck’s geum, (@. radiatum, var.), Arnica mollis,
and several other interesting plants.

Of the Alpine plants which descend into the ravine, the most
interesting was the Greenland sandwort, (Arenaria (Alsine)
Groenlandice) which was blooming abundantly, with its clusters
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of delicate white flowers, on the very summit of the mountain,
and could be found here and tuere by the side of the brook in the
bottom of the ravine.

Clambering by a steep and dangerous path up the right side
of the ravine, we reach almost at once the limit beyond which
the ordinary flora of New England can extend no longer, and are
in the presence of a new group of plants comparable with those
of Labrador aud Greenland. Here, on the plateau of the Lake
of the Clouds, the traveller who has ascended the giddy preci-
pices overhanging Tuckerman's ravine, is glad to pause that he
may contemplate the features of the new region which he has
reached. We have left the snow bebind us, except a swall
pateh which lingers on the shady side of Mount Munro ; for it is
only in the ravines into which it has drifted an hundred feet
deep or more, that it can withstand the summer beat uatil
August. 'We stand on a dreary waste of hard angular blocks of
mica slate and gneiss, that lie in rude ridges as if they had been
roughly raked-up by Titans who might have been trying to pile
Monro upon Washington; but which seem to be merely the
remains of the original outcropping edges of the rocks broken up
by the frost, but not disturbed or rounded by water. Behind us
is the deep trench-like ravine out of which we have climbed:
on the left hand a long row of secondary summits stretching out
from Mount Washington to the south-westward, and designated
by the names of a series of American statesmen, In front this
range descends abruptly in great wooded spurs or buttresses to
the valley of the Amonoosook which shines in silvery spots through
the trees far below. On our right hand towers the peak of Mount
‘Washington, still more than a thovsand feet above us, and covered
with angular blocks, as if it were a pile of fragments rather than a
solid rock, These stones all around and up to the summit of the
mountain, ave tinted pale green bythe map lichen (ZLecidea Geogra-
phica) which tinges in the same way the alpine summits of European
mountains, Between the blocks and on their sheltered sides nestle
the alpine flowering plants, of which 20 species or more may be
collected on this shoulder of the mountain, and some of which ex-
tend themselves to the very summit, where Alsine Grenlandica
.aud the little tufts of deep green leaves of Diapensic Lapponica
with a few Carices seem to luguriate. Amnimal life accompanies
these plants to the summit, near which I saw s family of the
snow bird (Plectrophanes nivalis) evidently summer residents
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here, and a number of insects, conspicuous among which was a.
brown butterfly of the genus Hipparckia. Shortly before sun-
down, when the thermometer at the summit house was fast set-
tling toward the freezing point, a number of swallows were hawk-
ing for flies at a great height above the highest peak. To
what species they belonged I could not ascertain. Possibly the
cliff swallows find breeding places in the sides of the ravines, and
rise over the hill top to bask in the sunbeams, after the mountain
has thrown its shadows over their homes.

To return to the alpine flora which is peculiar to the peaks of
these mountains—are the species comprising it autochthones
originating on tkese hill tops and confined to them, or ars they
plants occurring elsewhere, and if so where; and how and when
did they migrate to their present abodes? These are questions
which must occur to every one interested in geology, botany, or
physical geography. They have been answered in various ways;
but without entering into controversy, I shall merely state a fow
facts, bearing on and illustrating that view which I myself prefer,

Not one of the alpine plants of Mount Washington is peculiar
to the place. Nearly all of them are distinet from the plants of
the neighboring lowlands, but they occur on other hills of New
England and New York, and on the distant coasts of Labrador
and Greenland, and some of them are distributed over the Arctic
regions of Burope, Asia and America. In short they are strag-
glers from that Arctic flora which encompasses the north polar
region, and extends in promontories and islands, along the high
cold mountain summits far to the southward.

Some of the humble flowerless plants of these hills are of nearly
world wide distribution. I have already noticed the pale green
map lichen which tints the rocks of the Pyrenees, the Alps, and
the Scottish Highlands; and the curious ring lichen (Parmelia
centrifuga) paints its conspicuous rings and arcs of circles
alike on Mount Washington and the Scottish hills. A little club
moss (Lycopodium selago) is not only widely distributed over
the northern hemisphere, but Hooker has recognised it in the
Antaretic regions, Not long ago we unrolled in Montreal an
Egyptian mummy preserved in the oldest style of embalming,
and found that, to preserve the odour of the spices, quantities of
a lichen (Evernic furfuracee) had been wrapped around the
body and had no doubt been imported into Egypt from Lebanor
or the hills of Macedonia for such uses. Yet the specimens
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from this old mummy were at once recognised by Professor
Tuckerman as identical with this species, as it occurs on the
‘White Hills and on Katahdin in Maine. These facts are how-
ever easily explicable in comparison with those that relate to the
flowering plants,

The spores of lichens and mosses float lighter than the lightest
down in the air, and may be wafted over land aund sea, and drop-
ped everywhere to grow where conditions may be favourable.
Had the Egyptian embalmer nsed some of the first created spe-
cimens of Evernia furfuracea, it might easily within the three
thousand years or so since his work was done, have floated round
the world and established itself on the White Hills. Buf, as we
shall see, neither the time nor meang would suffice for the flower-
ing plants. The only available present agency for the trans-
mission of these would be in the crops or plumage of the migratory
birds; and when we consider how few of these on their migra-
tions from the north could ever alight on these bills, and the
rarity of their carrying seeds in a state fit to vegetate, and further
that few of tHese plants produce fruits edible by birds, or seeds
likely to attach themselves to their feathers, the chances become
infinitely small of their transmission in this way. The most pro-
fitable course of investigation in this and most other cases of ap-
parently unaccountable geographical distribution, is to inquire as-
to the past geological conditions of the region, and how these
may have affected the migrations of plants.

The earlier geological history of these mountains far ante-
dates our existing vegetation. It belongs in the first instance to
the Lower Devonian period, in which the materials of these moun-
tains were accumulating, as beds of clay and gravel, in the sea
bottom. These were buried under great depths orf newer de-
posits, and were baked and metamorphosed into their present
crystalline condition. Again heaved above the sea level, they
were hewn by the action of the waves to some degree into their
present forms, and constituted part of the nucleus %f the Ameri-
can continent in the tertiary period. They were again with all
the surrounding land depressed under the sea in the newer Plio-
cene period, and in the Post-pliocene or modern, slowly upheaved
again to their present height. These last changes are those that
concern their present flora, and their relations to it are well stated
by Sir C. Lyell in the following passages from his interesting ac-
count of his ascent of Mount Washington in 1846.
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“If we attempt to speculate on the manner in which the pecu-
liar species of plants now established on the highest summits of
the White Mountains, were enabled to reach those isolated spots,
while none of them are met with in the lower lands around, ov
for a great distance to the north, we shall find ourselves trying
to solve a philosophical problem which requires the aid not of
botany alone but of geology, or a knowledge of the geographieal
changes which immediately preceded the present state of the
carth’s surface. "We have to explain how an Aretic flora con-
sisting of plants specifically identical with those which in-
habit Jands bordering the sea in the extreme north of Ameriea,
Europe and Asia, could get to the top of Mount Washington.
Now geology teaches us that the species living at present on the
earth are older than many parts of our existing continents ; that is
to say they were created before a large portion of the existing
mountains, valleys, plains, lakes, rivers, and seas were formed.
That such must be the case in regerd to Sicily, I announced my
conviction in 1833, after first réturning from that country, and a
similar conelusion is no less obvious to any naturdlist who has
studied the structure of North America, and observed the wide
area occupied by the modern or glacial deposits, in which marine
shells of living but northern species are entombed. It is clear that
a great portion of Canada, and the country surrounding the great
lakes, was submerged beneath the ocean when recent species of
mollusca flourished, of which the fossil remains oceur about 500
feet above the level of the sea at Montreal. Lake Champlain
was a gulf or strait of the sea at that period, large areas in Maine
were under water, and the White Mouatains must then have con-
stituted an island or group of islands. Yet as this period is so
modern in the earth’s history as to belong -to the epoch of the
existing marine fauna, it is fair o infer that the Arectic flora now
contemporary with this was then also established on the globe.

“ A careful study of the present distribution of animals and
plants over th globe, has led nearly all the best naturalists to the
‘opinion that each species had its origin in a single birth-place,
and spread gradually from its original centre to all accessible
spots fit for its habitation, by means of the powers of migration
given to it from the first. If we adopt this view, or the docirine
of specific centres, there is no difficulty in comprehending how
the Crypiogamous plants of Siberia, iapland, Greenland, and
Labrador, scaled the heights of Mount Washington, because the
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sporules of the fungi, lichens, and mosses, may be wafted through
the air for indefinite distances like smoke; and in fact heavier
particles ave actually known to have been carried for thousauds of
miles by the wind. DBut the cause of the occurrence of Arctic
plants of the Lhenogamous class on the top of the New Hamp-
shire Mountains, gpecifically identical with those of remote polar
regions, is by no means so obvious. They could not in the pre-
sent condition of the earth affect a passage over the intervening
Towlands, because the extreme heat of summer and cold of win-
ter would be fatal to them. We must suppose, therefore, that
originally they extended their range in the same way as the
plants now inhabiting arctic and antaretic lands disseminate them-
selves. The innumerable islands in the polar seas are tenanted
by the same species of plants, some of which are conveyed as -
seeds by animals over the jce when the sea is frozen in winter, or
by birds; while a still larger number are transported by floating
icebergs, on which soil containing the seeds of plants may be
carried in a single year for hundreds of miles. A great body of
geological evidence has now been brought together to show that
this machinery for scattering plants as well as for carrying erratic
blocks southward, and polishing and grooving the floor of the
ancient ocean, extended in the western hemisphere to lower lati-
tudes than that of the White Mountains. "When these last still
constituted islands in a sea chilled by the melting of floating ice,
we may assume that they were covered entirely by a flora like
that now confined to the uppermost or treeless region of the
mountains. As the continent grew by the slow upheaval of the
land, and the islands gained in height, and the climate around
these hills grew milder, the Arctic plants would retreat to higher
and higher zones, and finally occupy an elevated avea which
probably had been at first or inthe glacial period, always covered
with perpetnal snow. Meanwhile the newly formed plains around
the base of the mountain, to which northern species of plants
could not spread, would be occupied by others migrating from the
south, and perhaps by many trees, shrubs, and plants, then first
created, and remaining to this day peculiar to North America.”
The time to which tho above views of Sir C. Lyell would refer
the migratior of the White Mountain flora, is historically very re-
mote. The changes of level which have submerged the American
«continent and re-elevated its land, liave occupied long periods,
Whether with Lyell we measure these periods by the recession
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of the Falls of Niagara, or by the growth of the alluvial plain of
the Mississippi; or with Agassiz, by the extension of the Peninsula
of Florida, or endeavour to estimate the time required for the
abrasion and deposition of the great mass of clay that fills the
valley of the St. Lawrence, we cannot suppose that less than two or
three hundred conturies have eclapsed since the alpine plants of
the White Mountains were cut off from all connection with their
Arctic relatives. Their reign upon the mountain tops not only
antedates all human dynasties, but reaches far beyond the creation
of man hiwmself and many of his contemporaries.

Positive evidence of the existence of some of these plants dur-
ing a large portion of this lapse of time, has actually been pre-
served in the Post-pliocene deposits of Canada. At Green's
Creck on the Ottawa, in nodules in-the clay containing marine
shells, and coeval with the Leda clay of Montreal, there are
numerous remains of plants that have been embedded in this
clay at a time when the Ottaya valley was a bay or estuary, and
when the Adirondack Mountains of New York and the moun-
tains of New England were two rocky islands separated from each
other, and from the mainland or the north, by wide arms of the
sea. The plants found in these nodules all appear to be of mo-
dern species. It is of course noi easy to recognise the specific
characters in these fragments, but I think I have good evidence
of Potentilla Norvegica, P. tridentale, and possibly P. Canadensis;
Populus balsarmifera, Arctostaphylos uva-ursi, Trifolium repens,
Drosera rotundifolia, Potamogeton natans, and P. perfoliatum.*
There are also seeds apparently of ranunculaceous plants; grasses
and carices, and mosses. Several of these plants are found on
the White Mountains, and they are all northern and arctic species.
T have no doubt that further examination of these deposits will
lead to the discovery of additional examples. This fact, proving
as it does the existence of these species at the period in which
the theory of Liyell and Forbes requires them to have migrated,
is in itself strong corroborative evidence. 'We can say that some
of these species were waiting on the shores of the north, ready to
be drifted to the insular spots to the south-west, and that their
seeds were actually being washed out to sea by the streams which
emptied themselves into the then estuary of the Ottawa.

* These determinations were made from specimens in the collection
of the Geological Survey, and from others kindly collected for me by
A. Dickson, Esq.
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Another aspect of the inquiry which has perhaps not been re-
garded with sufficient attention, is that which relates to the re-
duction of temperature, which might be consequent on the great
depression of the Jand which we know to have existed at the close
of the tertiary period, 2 fact on which I have insisted in former
papers on the Post-pliocene deposits of Canada® A very clever
writer on the subject of geographical distribution,f bas pictured
the case of a subsiding continent with the fauna and flora of its
lowlands becoming gradually concentrated on the spots which
had previously been alpine summits, but now reduced to low and
temperate islands. But he has left out of view the fact, that if
land still existed in mass in the arctic regions, and if the subsid-
ence was that of land in temperate regions, then on the principles
long ago so well stated by Sir C. Lyell, these islands might have
2 mean temperature far below that of the former plains, and might
in consequence be suitable ouly to such an alpine flora as that
which they had previously borne.

Now this is precisely what occurred in the DPost-pliocene pe-
riod. The arctic land remained in great mass, detaching into
the sea annual crops of icebergs, which have strewed all the north-
ern hemisphere with boulders : the temperate regions were sub-
merged except a few insular spots, These are the very con-
ditions required for a low mean temperature both in the sea and
on the land, and these geographical conditions correspond pre-
cisely with the facts as indicated by the fossil animals and plants
of the period,

Further, it would be easy to show that the alpine piants of
Mount Washington would thrive under such conditions as those
supposed, at the sea level ; a low and equable temperature with a
moist atmosphere being that which they most desire, and their
greatest enemy being the dry parching heat of ¢ho plains of the
temperate regions. Those of them, such as Potentilla iridentata,
Linnea borealis, and Alsine Gronlandica, which occur within the
limits ot the United States, are found under shaded woods, in
damp ravines, or on the moist sea coast; and .as we follow the
coasts northward, we find these plants on these and on neighbor-
ing islands, in lower latitudes than those in which they oceur in-
land. When the summer mists roll around the summit of Mouut
Washingtor, it is in every respect the precise counterpart of an

* Ganadian Naturalist, Vol. IV. { Wollaston.
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islet anywhere on the coast of America from Cape Breton to the
arctic seas, and when winter wraps everything in a mantle of
snow, all these lands are in like manner under the same conditions,
So in the Post-pliocene period, though the islets of the White
Mountains may have experienced a less degree of wintc> cold,
they must have had very nearly the same summer temperature as
now; and as this is the season of growth for our alpine and arec-
tic-plants, it is its character that determines the suitableness of the
locality fo them,

Those stupendous vicissitudes of land and water which have
changed the aspect of continents, and swept into destruction races
of gigantic quadrupeds, have dealt gently with these alpine plants,
which long ages ago looked out upon a waste of ice-laden waters
that had engulfed the Pliocene land with all its inhabitants, as
securely as they now look down upon the pleasant valleys of New
England. It is curicus too that the humbler tenants of the sea
have shared a similar exemption. In the clay banks of the Saco,
on the shores of Lake Champlain, and mixed with the remains
of these very plants in the valley of the Ottawa, are shells that
now live in the Gulf of St. Lawrence and on the coast of Maine,
intermixed with other species that are now found only in a few
bays of the Arctic seas. Just as in the Post-pliocene clays of the
Ottawa, the remains of arctic plants are found in the same nodule
with those of Zeda trurncate, so now similar associativns may be
taking place on the coasts at the mouth of the Great Fish River.
Truly, in nature as in grace, God hath chosen the weak things of
the world to confound those that are mighty, and has left in the
earth’s geological history, monuments of his respect and regard
for the humblest of his works.

We look in vain among the alpine plants so long isolated in
these mountains, for any evidence of decided change in specific
characters. The alpine plants for ages separated from their are-
tic brethren, are true to their kinds, and shew little tendency to
vary, and none to adapt themselves to new forms in the sunny
plains below, This is especially noteworthy in Mount Washing-
ton and the neighboring peaks, because the soil of these is the
same with that of the valleys below. Several of the plants peca-
liar to these hills, as the black crow-berry (Empetrum nigrum),
for instance, evan when other conditions are favourable, shun rich
caleareous soils, and affect these of granitic origin. In many cases
the difference in soil is a sufficient reason for the non-occurrence
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of such plants except on certain hills. At Mwrray Bay, and on
the shores of Lake Superior, the plant above named occurs only
on the Laurentian gneiss. In Nova Scotia, its relative, Corema
Conradi, is confined to the grauite barrens of the south coast.
Many such plants skirt the whole Laurentian range from Lapra-
dor to Lake Superior, but refuse to extend themselves over the
caloareous plains of Canada. But in the White Hills the soil of
the river alluvium is the same micaceous sand that fills the cre-
vices of the rocks in the mountains, and hence there is no ob-
struction, in so far as soil is concerned, to the diffusion of plants
upward and downward in the hills, In like mauner there is every
possible condition as to moisture and dryness, sunshine and shade,
in both localities. These circumstances are of all others the most
favourable to such variation as these plants are capable of under-
going, The case is the same with that which Hugh Miller so
strongly puts in relation to the species of alge that occur at dif-
ferent distances beiow high water mark on the coast of Scotland,
each species there attaining a certain limit, and then instead of
changing to suit the new conditions, giving place to another. So
it is on Mount Washington; and this whether we regard the
lowland plants that climb to a certain height and there stop ; the
plants that are common to the base and summit, or the plants
that are confined to the latter.

T have already referred to the evident struggle of the spruces
and firs, and the plants associated with them, to ascend the moun-
tain ; and the same remark applies to all the plants that one after
another cease to appear at various heights from the lower valleys,
One by one they become stunted and depauperated, and then
ceass, without any semblance of an attempt to vary into new and
hardier forms, And this must have been proceeding, be it ob-
served, from all those thousands or myriads of years that have
elapsed since the elevation of the mountains ou of the glacial seas.
It is to he observed also that the new plants that oceur in ascend-
ing, often belong to difiexent genera and families from thosa left
behiad, not to closely allied species ; and in the few cases in which
this last kind of ehange oceurs, there is no graduation into interme-
diate forms. For instance Solidago thyrsoide and S. virga-gurea
occur around the base of the mountain, and for some distance up
itasides. At the height of four o five thousand feet, the latter only
remains, and this in a dwarfish condition. This corresponds to
its distribution elsewhere, for gecording to Richardson it oceurs in
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lat. 55° to 65° in Arctic America, and according to Hooker it is
found in the Rocky Mountains, while it also occurs in the hills of
Scotland, and very abundantly in some parts of Norway, In the
‘W hite Mountains S, thyrsoidea prevails toward the base, S, virga-
aurea toward the summit ; -and at the top of Tuckerman’s ravine
I found the formur of these golden-rods in blossom, within a few
hundred feet of the latter, each preserving its distinctive peculi-
arities. Much has lately been said of the appearance of specific
diversity that results from the breaking up of the continuity of
the geographical areas of plants by geological changes; but here
we probably have the converse of this. The mountain species is
no doubt a part of the older arctic flora, the other belongs to the
more modern flora of the plains, and they have met on the sides
of the White Hills.

Some bardy species climb from the plains to heights of 5000
feet or more, with scarcely even the usnal change of being de-
pauperated, aud then suddenly disappear. This is very note-
worthy in the case of two woodland plants, the dwarf cornel or
pigeon-berry (Cornus Canadensis), and the twin-flower (Linnea
borealis). The former of these is 2 plant most widely distributed
over northern America, and probably belongs to that newer flora
which overspread the continent after its re-clevation. In August
this plant in the woods around the base of Mount Washington is
loaded with itsred berries. At an elevation of four to five thousand
feet it may be found in bloom; above this a few plants appear
destitute of flowers, dwarfish in aspect, and nipped by cold, and
then the species disappears. No doubt the birds that feed on its
little drupes have carried it up the mountain, and have sown it a
little farther up than the limit of its probable veproduciiveners,
The beautiful little Linnea is a still more widely distributed
plant; for it occurs on the hills of northiern Europs, and is found
across the whols breadth of the American continent from Nova
Scotia to.the Columbia River. It is almost beyond question a
member of the old arctic flora which colonised the islands of the
Post-pliocene sea, and has descended from them on all sides as
the land became elevated. This plant also climbs Mount Wash-
ington to a height of 5000 feet, and presents precisely the same
characters on the top as at the bottom, only losing a little in the
length of its stem. Specimens bearing blossoms and quite in the
same stage of growth, may be collected ai the same time on the
highest shoulders of Mount Washington, and on the flats at Gor-



of the White Mountains. 97

ham. The Linnea in this is true to its designation. For as if
it belonged to it to support the reputation of the great systematist
after whom it is named, it preserves its specific characters with
scarcely a tittle of change throughout all its great range. One
cannot ses this hardy little survivor of the glacial period, 50 un-
changing yet so gegtle, so modest yet so adventurous, so wide in
its migrations yet so choice in the selection of the mossy nooks
which it adorns with its pendant bells, and renders fragrant with
its delicious perfume, without praying that we might in these days
of petty distinctions and narrow views, be favoured with more
such minds as that of the great Swede, to combine the little de-
tails of the knowledge of natural history into grand views of the
unity of nature,

Another plani, which, being less dependent on shade and shel-
ter than the Linnee, mounts still higher, is the cowberry or fox-
berry ( Vaccinium vitis-Idea). This also is both European and
Aumerican, and js probably a survivor of the Post-pliocene period.
It still occurs in at least one locality in the low country of Massa-
chusetts, and on the coast of Maine. Itis found along the gran-
itic coast of Nova Scotia, and extends thence northward to the
arctic circle, being found at Great Bear Lake and at Unalaska.
This too is a most unchanging species, and the same statement
may be made respecting Rubus Chamemorus, the cloud-berry,
Empetrum nigrum, the black crowberry, Ledum latifolium, the
Labrador tree, Potentille tridentata, the three toothed cinque-foil,.
which grows on the coast of Nova Scotia, and is found in the
nodules of the Ottawa clay, the same in every detail as on Mount
‘Washington, Vaccinium uliginosum, the bog billberry, and V.
coespitosum, the dwarf billberry. Several of these too it will be
observed, are berry-bearing plants, whose seeds must be deposited
in all kinds of localities by birds. Yet they never occur in the
warm plaias, nor do they show much tesdency to varyin the dis-
tant and somewhat dissimilar places in which they occur. In the
case of most of these species, the most careful, comparison of spe-
cimens from Mount Washington with those from Labrador, shows
no tittle of difference. 'When we consider the vast length of time
during which such species have existed, and the multiplied vicis-
situdes through which they have passed, one is tempted to believe
that it is the tendency of the “strugglefor existence” to confirm
and render permanent the characters of species rather than to
modify them,

Can. Nar, 7 s Vor. VII,
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Of the more specially arctic plants which have held their
ground unchanged on Mount Washington, the following are some
of the principal. Diapensia Lapponice in boantiful deep greeun
tufts ascends quite to the summit, It occurs also in the Adir~
ondack Mountains, and on Mount Katahdin in Maine. It is
fornd in Labrador, and according to Hooker, extends north to
‘Whale Island in the Arctic seas; but it is not found west of the
Great Fish River. Tt occurs alse on the mountains of Lapland,
and is deseribed as the hardiest plant of that bleak region.
Arenaria (Alsine) Grenlandica, the Greenland sandwort, adorns
with its clusters of white flowers every sandy crevice in the rocks
of the very summit of Mount Washington, and is {rodden under
foot like grass by the hundreds of careless sight-seers that haunt
the peak in summer; though I should add that not a few of
them carry off little tufis as a memento of the mountains, along
with the fragments of mica which appear to form the ordinary
keepsakes of unscientific visitors, It is a most frail and delicate
plant, seemingly altogetber unsuited to the dangerous pre-emi-
nence which it seeks, yet it loves the bare unsheltered mountain
peaks, and when it occurs in the more sheltered ravines, has
only its sters a litile longer and move slender. It occurs on the
Adirondack Mountains and on Katahdin, where—if I may judge
from specimens kindly sent to me by Mr. Goodale—it attains to
smaller dimensions than on Mount Washington, on the Katskills,
and at one place on the sea coast of Maine. I have not seen it in
Nova Scotia, but it ranges north to Greenland.

Another of the traly arctic plants is the alpine azalea (Loi-
seleuria procumbens), & densely tufted mountain shrub, with hard
glossy leaves, that look as if constructed to brave extremest hard-
ships. It is found oun the mountains of Norway, at the height of
8550 feet on the Scottish Hills according to Watson, and ae-
cording to Fuchs at the height of 7000 feet in the milder climate
of the Venetian Alps. In Ameriea it is found in Newfoundland,
in Labrador, and in the barren grouads from lat. 65° to the ex-
treme arctic islands. Gray does not mention its oceurrence else-
where in the United States than the summits of the White Moun-
tains. A member of the same family of the heaths, the yew-
leaved phyllodoce (P. tawifolia), presentsa still more singular dis-
tribution. It is fonnd on all the higher mountains of New
England and New York, and occurs also on the mountains of
Scotland and Scandinavia, but its only kuown station in northern
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America is, according to Hooker, in Labrador. As many as nine
or ten of the alpine plants of the White Mountains bslong to the
order Ericace. Another example from this order is Rhododen-
dron Lapponicum, & northern European species, as its name in-
dicates, and scattered over all the high mountains of New Eng-
land and New Youk, occurring also in Labrador, on the arctic
gea coasts, and the northern part of the Rocky Mountains.

It would be tedious to refer in detail to more of these plants,
but I must notice two herbaceous species belonging to different
families, but resembling each other in size and habit—the alpine
epilobium (Z. alpinum or alsinefolium), and the alpine speed-
well (Veronica alpina). Both are in the United States confined
to the highest mountain tops. Both occur as alpine northern
plants in Europe, being found on the Alps, on the Scottish High-
lands, and in Scandinavia. Both are found in Labrador, and oa
the Rocky Mountains, and the Veronica extends as far as Green-
land. The alpine epilobium is one of the few White Mountain
plants that have attained the bad eminence of being regarded as
doubtful species. Gray notes as the typical form, that with ob-
tuse and nearly entire leaves, and as a variety, that with acute
and slightly toothed leaves, which some other bofanists seem to
regard as distinet specifically. Thus we find that this little plant
hias been induced to assume a suspicious degree of variability ;
yet it is sirange that both species or varieties are found growing
together, as if the little peculiarities in the form of the leaves were
matters of iundifference, and not induced by any dire necessities
in the struggle for life. Facts of this kind are curious, and not
easily explained under the supposition either of specific unity or
diversity. For why should this plant vary without necessity, and
why should two species s0 much alike be created for the same
locality. Perhaps these two species or varieties, wandering from
far distant points of origin, have met here fortnitously, while the
lines of migration have been cut off by geological changes, and
yet the points of difference are too constant to be removed even
after the reason for them has disappeared. If this could be
proved, it would afford a strong reason for believing the existence
of a real specific diversity in these plants,

I have said nothing of the grasses and sedges of these moun-
tains ; but one of them deserves a special notice. It is the alpine
herd’s grass (Phleum alpinum), 2 humble relation of our common
herd’s grass. 'This plant not only oceurs on the White Moun-
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tains, in arctic America, and on the hills of Scotland and Scan-
dinavia, but has been found on the Mexican Cordillera, and at
the Straits of Magellan. The seeds of this grass may perbaps be
specially suited for transportation by water as well as by land.
Itis observed in Nova Scotia that when the wide flats of mud
deposited by the tides of the Bay of Fundy, are dyked io from the
sea, they soon become covered with grasses and carices, the seeds
of which are supposed to be washed down by streams and mingled
with the marine silt; and fragments of grasses abound in the post-
tertiary clays of the Ottawa.

It seems almost ridiculous thus to connect the persistence of the
form of a liitle plant with the subsidence and elevation of whole
continents, and the lapse of enormous periods of time. Yet the
power which preserves unchanged from generation to generation
the humblest animal or plant, is the same with that which causes
the permanence of the great laws of physical nature, and the
continued revolutions of the .earth and all its companion spheres.
A little leaf entombed ages on ages ago in the Post-pliocene
clays of Canada, preserves in all its minutest features the precise
type of that of the samc species as it now lives, after all the
prodigious geological changes that have intervened. An arctic
and alpine plant that has survived all these changes, maintains in
its now isolated and far removed stations, all its specific charactere
unchanged. The flora of 2 mountain top is precisely what it
nust have been when it was an island in the glacial seas. These
facts relate not to hard crystalline rocks that remain unaltered
from age to age, but to little delicate organisms that have many
thousands of times died and been renewed in the lapse of time.
They show us that what we call a species represents a decision of
the unchanging creative will, and that the group of qualities
which constitutes our idea of the species, goes on from generation
to generation animating new organisms constructed out of different
particles of matter. The individual dies but the species lives, and
will live until the Power that has decreed its creation shall have
decreed its extinction; or until in the slow process of physical
change depending on another section of His laws, it shall have
been excluded from the possibility of existence anywhere on the
surface of the earth.

‘While the huge ribs of mother earth that project into moun-
tain summits, and the grand and majestic movement of the crea-
tive processes by which they have been formed, speak to us of .
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the majesty of Him to whom the sea belongs, and whose hand
formed the dry land, the continuance of these little plants preaches
the same lessons of humble faith in the divine promises and laws,
which our Lord drew from the lilies of the field.

It is suggestive in connection with the antiquily and migra-
tions of these plants) to consider the differences in this respect of
some closcly allied species of the same genera. Of the blueberries
that grow on the White Mountains, oue species, Vaccintum ulig-
1nosum, is found at Behring’s Straits and in northern Europe,
V. ewspitosum has a wide northern range in America, but is not
European. V. Pennsylvanicum and V. Canadense from their
geographical distribution do not seem to belong to the arctic
flora at all, but to be of more southern origin. The two bear-
berries (Arctostaphylos wva-ursi aud alpina), occur together on
the White Hills, and on the Scottish and Scandinavian moun-
tains, but the former is a plant of much wider and more southern
distribution in America than the latter. Two of the dwarf wil-
lows of the White Mountains (Saliz repens and S. herbacea), are
European as well as American, but S, uva-ursi seems to he con-
fined to America. Rubus friflorus, the dwarf raspberry, and I
Chamaoemorus, the cloud-berry, climb about equally high on Mount
‘Washington, but the former is exclusively American and ranges
pretty far southward, while the latter extends no farther south
than the northern coast of Maine, and is distributed all around
the arctic regions of the Old and New Worlds, It is to be ob-
served, howaver, that the former can thrive on rich and calca-
reous soils, while the latter loves those that are barren and grani-
tic; but it is nevetheless probable that R. triflorus belongs to a
later and more local flora. Similar reasons would induce the be-
lief that the American dwarf cornel or pigeon-berry, (Cornus
Canadensis), whose distribution is solely American and not pro-
perly arctic, is of later origin thau the C. Suecica, which occurs
in northern America locally, and is extensively distributed in
northern Europe.

I can but glance at such points as these ; but they raise great
questions which are to be worked out, not merely by the patient
collection of facts, but by a style of scientific thought very much
above those which on the one hand escape such problems by the
supposition of multiplied centres of creation, or on the other,
render their solution worthless by confounding races due fo ex-
ternal disturbing causes with species originally distinet. Diffi-
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culties of various kinds are easily evaded by either of these ex-
treme views; but with the fact before him of specific diversity and
its manifestly long continuance on the one hand, and the remark-
able wmigrations of some species on tho other, the true matyralist
must be content to work out the problems presented to him with
the data afforded by the actual observation of nature, following
carefully the threads of guidance thus indicated, net rudely
breaking them by too hasty generalisations.

ARTICLE VI1.—On the failure of the Apple Tree in the neigk-
dourhood of Montreal—A communication to the Committee
of the Natural History Soczety of Montreal. By Jouwm
ArcusoLp,

The failure of the apple trees in the neighbourhood of Monireal,
and 1 believe in all the Island, is a sad calamity as regards do-
mestic Inxury, as well as in a commercial point of view. I have
seen Monireal, in its palmy days of apple-growing, export its
thousauds of barrels of Pommes Grises, Bourassas, and Fameusss.
These were the principal sorts sent to Europe, the refuse of which,
as well as the great quantities of wild apples, that js apples
from scedlings, always found a ready market at Quebec and the
ports below it, at remunerative prices. With these facts clearly
before us, it is not to be wondered at that strict enguiry should
be made by all who feel the least interest in the culture of the
apple, as to the cause of ifsdecay. I have been a resident in
Montreal since 1832, and for the last twenty-five years have
Tived on the south-eastern slope of the Mountain, on the Cote
St. Antoine road, and have acted in the capacity of gardener at
Mouns Pleasant, the then residense of the late Joseph Savage,
Esq,; also at Rosemount, the residence of the Hon. John Young,
and subsequently at Forden, the residence of Capt. R. T. Raynes,
and of the late Charles Bowman, Esq.; one of the most zealous
friends and supporters of Horticulture, in his day, that Montreal
could boast of. All these places were noted for the production
of fine varieties of the apple, the pear, and the plum. The latter
place, Forden, in particalar, used to yield about fifteen yearsago,
from 1000 10 1500 lbs. of fruit, but the last three years have made
sad bavoc with the trees, and unless somereaction in the growth
takes place, there will not be one of the old trees living three
years hence. I noticed the decline of some soris of the apple
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twenty years ago, I had a talk with the late Henry Corse, Esq.,
about that time, on the failure of the Early Harvest apple, and he
was under the impression that it was then extinct about Montreal,
but I convinced him that it was not, for in each of the above
mentioned places, I had seen trees of the Early Harvest which
gave from three o four barrels of good apples, but these few
trees are, I have every reason to believe, now gone. There were
also the Ribston Pippin, (much on the decline thess last ten
years,) the Keswick Codlin, Hawthornden, Grant’s Major, John
Richardson ; but these and some others, I always looked upon as
being tender, from the softness of their wood, which is not nearly
so hard as that of the Bourassa, Pomme Grise, and Fameuse, and
therefore do not wonder at their destruction. These latter sorts
have, howevar, for the last ten years, been declining in the vigour
of their growth, and the size of their fruit. I was for some time
under the impression from what I could learn from some garden-
ers, and other cultivators of fruit, that the above named three
sorts of apples, would not bear fruit in any other locality than ia
the Island of Montreal, but that impression was completely re-
moved, by visiting the Provincial Exhibition held at Brantford,
C. W., some years ago. I saw there as fine specimens of the
Bourassa, as Montreal could produce in its best days. At Ham-
ilton I also visited some of the gardens, and there to my surprise,
I found the Pomme Grise, Fameuse, and Ribston Pippin, growing
side by side, and loaded with fine fruit, with not the slightest
appearancs of decay. These remarks, however, are by the way ;
the point of disvussion, at present, is the cause of the decay
in the apple trees in the vicinity of Montreal. Thers will no
doubt be a great many opinions put forth on the subject, and
some light will I hope be thus thrown on both the cause aud the
cure. Were the decay confined to one place, one kind of soil, or.
one mode of pruning or culture, there would be less difficulty in
discovering both the cause and cure ; but when we find the decay, in
one fell swoop, taking off the whole of the young orchards that
have been planted within these fifteen or twenty years past, and
that even the old savage, as the Canadians call it, that } as stood
the severity of the winters for the last fifty years, is suffering the
same fate, the difficulty of giving an opinion is all the greater.
‘When also it i3 observed that apple trees both in the most she)-
tered nooks and on the bleakest exposures, on the best alluvial
soil, and on the gravelly and limestone rock, all alike share the
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same fate, the necessity of careful consideration is much increased.
I noticed in several of theapple trees, after the severity of the
winter three years ago, that many of the large limbs became
disordered by their cellular tissues not admitting that uniform
and free flow of sap to the outer extremities of the branches, which
was mnecessary for healthy growth. The consequence was, that
there remained in the trunk an overflow of sap, and some very
severe freezing nights coming at the time, the sap froze, and
caused the outer bark to burst ; the trunk soon after presenting
a black and decaying appearance. This is one of the causes to
which I attribute the decay.

I have also observed in gardens and orchards, at 2 season when
the trees are in full vigour of flower and foliage, that they have
been completely denuded of their leaves by the ravages of the
caterpillar. Thus being left bare to the influence of 2 June sun,
their health and vigour were seriously impaired. I have observed
that trees which suffered so, for two years in succession, hardly
ever recovered from the effects of it; this is one other cause to
which I attribute the decay of the apple. To avoid injury to the
Lrees, care should be taken as to the time ot pruning. When this
is done in the beginning of March, or, as is sometimes the case,
before that time, and wounds are left bare, without any cover or
protection, the influence of a hot sun by day, and bard frost
by night, is such, that these wounds emit 2 portion of the sap,
and cause the parts affected to become black, a sure forerunner
of decay. In my humble opinion, that work should be deferred
till later in the season. My reason for forming this opinion is,
that T have observed in my practice of budding, which com-
mences about the middle of July for stone fruits, and continues
all through August for the pearand the apple; that having to cut
and prune the stocks to a considerable extent, I always found the
wounds, at that season, to heal up very quickly, and leave no trace
of black, such as might be seen in early spring pruning. Another
cause of decay, seems to me to be some kind of atmospheric
agency, for I have frequently noticed a portion of the branches of
apple trees becorning black in parts where there were no wounds.
Sometimes at the junction of the lateral branches with the
main branch, and sometimes near the outer extremity of the
branch. Some persons attribute the appearance to lightning, but
that appears to me rather doubtful, for although thunder and
Jightning are common in the summer months, in Canada, I never
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noticed any parts of apple trees to be blackened to the extent they
now are, until these last four years past. There might, indeed,
occasionally have been symptoms of decay in some trees, and
in certain localities, but the cause in such cases was easily ac-
counted for, This commonly occurred when trees were planted
in bard blue sub-soil, saturated with water at all seasons of the
year, without the least attention being paid to drainage. On
consulting any of the British authors who have written on the
culture of the apple, they will all be found to agree that the soil
should undergo a thorough preparation, previous to planting, and
that it should be trenched at least to the depth of two feet. If
such preparation is an essential in such a mild climate as Great
Britain, it is much more so in Canada, where we have frequently
such a long continuance of drought in the summer, and severe
frost in the winter. I have often been struck with the short
life of the apple trees about Montreal. -There was an impression
made on my mind, in early life, that the apple was a long lived
tree. I have known apple trees in the west of Ireland, in the
peighborhood of the town of Sligo, to attain the age of 150 years,
and then o be bearing good crops of apples. I also find that
A. J. Downing, one of the most reliable and best American au-
thors, in writing on the age of the apple, says he saw in
Rhode Island, two trees 130 years old. He howeverreckons our
fine garden sorts to live only from 50 to 80 years. Now, I ques-
tion if we could find about Montreal, any of our fine garden sorts
half that age, that is 40 years old. He also strongly recommends
trenching the soil, and says it adds greatly to the long life of the
trees. I must confess that I have not seen that proper attention
paid to fruit treesin the neighborhood of Montreal which they re-
quire. I bave seen, in many cases, trees planted on the green
sward, without any other preparation than simply makiug a hole
and putting in the tree ; leaving it afterwards to take care of it-
self. In such cases the result may be easily conjectured. In taking
up numbers of both pear and apple trees, theheads of which were
dead, I have found that their roots were generally perfectly sound,
not showing the least symptom of decay below the surface. The
cause of decay does not therefore lie with the root.

The question often occurs to me, shall we ever see Montreal
producing the fine fruits that it did twenty-five years ago? The
markets were then filled to overflowing with the finest varieties
of the plum and the pear, and a pretty good quantity of the peach
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and apricot, of open wall culture. Now there is no such thing to
be found as a good Bon-chretien pear, or an Antumn Bergamot, or
a Burmese Spruce, or yet a luscious Bolman’s Washington plum,
or a Greengage, or even a coarse Magnum Bonum ; and but sel-
dom will you find a good basket of the common wild red plum
of the country. I have also noticed a decline in the vigour and
growth of several other plants, these last few years past, in com-
parison with what might have been seen twenty years ago. Then
Isaw the gardens about Montreal produce enormous crops of
melons, with very little care or attention ; no'w it is uncertain if you
get a good crop with all the care you can give them. I have also
Seen good crops of grapes raised in the gardens, and have myself
raised at Mount Pleasant, good crops of the Sweet Water and
Black Cluster in good condition, in the open ground. Then there
was no such thing as the mildew, or the nip, as it is now; nor
was that troublesome pest, the curculio, known about Montreal.
Yet with all these facts before us, it will not do to be idle lookers
onj better to be up and doing. I would suggest that any man
possessed of land, whether little or much, should plant trees acs
cording to his means, and let what is planted, be planted in the
best possible way, and under the best conditions of scil and cul-
ture. e may then hope for good results in time to come.

These few remarks, hastily penned, are respectfully submitted
to the Montreal Natural History Society.

Forden, 6th January, 1862.

ARTICLE VIIL—On an Erect Sigillaria and a Carpolite from
Nove Scotia. By J. W. Dawsox, LL.D,, F.G.S.

(From the Journal of the Geological Society oy’ London.)

The erect trees so frequent in the Joggins coast-section,
though often distinetly ribbed, rarely show the minute markings
of the leaf-scars in a sufficiently perfect state to enable them to
be compared with those of the flattened trunks seen in the shales
and ironstones. This, no doubt, arises in part from the circum-
stance that the bases of the trunks of Sigillarie did not always
retain their characteristic markings, and in part from the unfavour-
able influence of an erect position in coarse and often laminated
sediment., The specimen, to which this note relates, and which
T obtained in 1859 from a sandstone in Group XIV. of my sec-
tion of the South Joggins¥, affords an exception to the generally

* Quart. Journ. Geol. Soc. vol, x. T. 6.
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imperfect condition of these trnnks sufficiently remarkable to
merit a short notice,

The specimen measures 8 feet in height, and is 10} inches in
diameter at the base, 9 inches in the middle, and 7} inches at the
top, where it was abruptly broken off. (Fig. 1,) At the base it shows
the usual tendency to divide into four main roots ; but these have
been nipped off or flattened by pressure, not having been filled
with sediment, The trank retainsits form on one side, but on the
other the bark has been.rent from top to bottom, and in part
folded inward, ‘This seems to have been caused by the pressure
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of the surrounding sediment, and has probably somewhat dimin-
ished the diameter of the stem. The inferior of the trunk is
filled with grey sandsione, similar to that of the enclosing bed.
The outer bark, less than & line in thickness, is in the state of
bituminous coal ; and an internal cast with a thin coaly envelope
represents the pith, This internal cast extends through the great-
er part of the length, but has fallen to one side. It is only half
an inch in dismeter. The coaly matter remaining on its syrface
shows, when prepared with nitric acid, cellular structure; and
traces of transverse Sternbergian markings remain in parts of i,
50 that it must not be regarded as the woody azés, which has dis-
appeared, but merely as the pith-cylinder,

The leaf-scars and other surface markings are preserved through-
out the specimen, but only in a few places in sufficient perfection
to show the more minute features of the former. At the uppet
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part the ribs are very prominent, and there are twenty-six in the
whole circumference, the breadth of each rib being about nine-
tenths of an inch. On the outer or cortical surface each rib is
flattened, or even concave, along the middle, and strongly round-
ed at the sides, descending into deep intercostal furrows; the flat
mesial portion being smooth, the lateral portions marked with
sharp vertical ridges, and in places with very delicate longitudinal
and transverse striee. The leaf-scars extend across the smooth
middle portion of the rib, and are distant from each other one
inch vertically, In form they resemble those of Sigillaria trans-
versalis, S. Defrancit, and S. Brochantii, Brougt., being trans-
versely lanceolate, emarginate above, with acute lateral edges.
Those best diplayed show two vascular punctures, with a third
mark or prominence between and rather below them. On the
so-called ligneous surface, or that of the inner bark, the ribs are
slightly furrowed or striated lengthwise ; and the leaf-scars are re-
presented by two deep punctures of the vascular scars. (Fig. 2.)

In tracing the ribs downward, some of them wedge out and dis-
appear: so that at the middle of the length of the trunk there
may be about 22 ; each with a breadth increased to one inch and
four-lenths, and flatter than those at the top, with the intercostal
furrow shallower. The leafscars are now widened transversely,
aud have lost their minute markings on the cortical surface;
while on the ligneous surface the vascular punctures are twice as
far apart as atthetop. About the middle the vertical distance of
the scars diminishes somewhat suddeuly to seven-tenths of an
inch,

In the lower third of the stem the ribs are quite obliterated,
and the whole surface is wrinkled with coarse waving strize or
small furrows, due apparently to the expansion of the outer bark.
The leaf-scars still remain in regular vertical rows ; but these are
reduced to about twelve, and apparently at the base to as few as
nine. The vertical distance of the scars is still about 0°7 inch
but the transverse distance between the centres of the rowsis in-
creased to 2'8 inches or more. In form the leaf-scars are now
transverse furrows, an inch or more in length, and the
vascular punctures are half an inch or more apart in each
scar. A single row of these wider scarsis shown in (Fig. 8.)

Of the roots I could obtain no specimens ; but the markings on
the bark at the base of the trunk are precisely similar to those on
many Stigmarian roots found attached to less perfectly preserved



and a Carpolite from Nova Scotia. 109

stems, and a few stigmaroid areoles are perceptible on the lower sur-
face of the stump.

The woody axis has entirely disappeard, nor does any mineral
charcoal appear in the base of the cast. It has either been en-

tirely removed by decay, or hasbeen washed out by the waves before
the hollow bark was filled up.

As this trunk appears to belong to a species not previously de-
scribed, and we have a better knowledge of its parts and mode
of growth than of those of most of the named species, I may pro-
pose for it a specific appellation, and would call it Sigillaria
Brownit, in commemoration of the many interesting discoveries
in relation to these plants made by my friend Richard Brown,
Bsq., of Sydney, Cape Breton.

The following are the most important points relating to
Sigillarice in general, illustrated by the specimen above-de-
seribed :=~1. The evidence of the exogenous growth of Sigillaria.
The growth of the trunk took place, as I have elsewhere main-
tained,* by the introduction of new woody wedges in the axis and
by additions to the surface of the axis and to the inner bark, after
the manner of exogenous stems. When the present trunk had nine
rows of scars it was only three inches in diamefer, perbaps
much less, and asit grew in height the base expanded in such a man-
ner a8 to increase the distances between the scars and the distances
between the vascular punctures in the scars, while new rows of
leaves were added above until the number amounted to about 26.
The same appearances in a species quite distinct from the present

* Quart. Journ. Geol. Soc. vol. x. p, 32.
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are illustrated in my paper on the South Joggins section. Speci-
mens which I bave observed, however, as well as facts stated by
Mr. Brown and by Brongniart, induce me to believe that in some
species this mode of growth was so far modified that new ribs
were introduced to the very base of the trunk. The expansion of
the trunk was accompanied by the flattening out of the ribs, and
also by the giving way of the thin outer bark, the inner or middle
bark evidenily remaining in a growing state to the base of the
stem. 2. The decadence of the leaves from the lower part of the
trunk in the living state, is proved by the condition of the scars.
We may also note the shorter vertical distance of the scars
on the lower part of the trunk, showing that, when young,
the leaves were much more crowded than subsequently: and
the absence of bands of deformed and crowded scars sometimes
seen on Sigillarice®, probably connected with periods of fructifi-
cation, and possibly occurring on the upper part of the trunk only.
3. The difficulty of comparirg the characters of erect with those
of prostrate Sigillarice; the former usually showing only the base of
the stem, the latter often only the upper part, and these differing
so materially that they may be mistaken for distinct species. 4. The
mode of growth illustrated by the specimen may apply only to a
portica of the plants usually included in the genus. The spe-
cies of Sigillaria found at the Joggins may amount to about
twenty ; and with reference merely to the habit of growth, with-
out regard to the resemblances or differences in the leaf-scars,
these may be arranged in three groups. The first will include
the present species with S. reniformis, S. alternans, 8. organum,
and another (S, ovalis, mihi) with oval scars like those of S. ca-
tenulata but an inch apart vertically. These have broad and well-
marked ribs, attain to a large size, and often occur erect. Other
species with narrow and less distinet ribs and more or less erowd-
ed scars, as S. elegans, S. Knorrti, S. scutellata, S. Saullii, &e.,
do not appear tc have attained to so great diameter, and are
more rarely seen erect. In some of these species the markings
and leaf-scars seem to be more perfectly preserved to the very base
of the trunk than in the species before mentioned. A third group
consists of species like S. Defrancii, 8. Menardii, &c., which are
destitute of ribs and have the scars arranged spirally. Some of
these were of considerable diameter, others quite small ; but they
are rare, and I have not recognized them in the erect pusition,

* Ibid. vol. xv. p. 640.
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5. In connection with the absence of the usual remains of wood
as mineral charcoal from this trunk, it may be stated that the
bast-like tissue of the inmer bark of Sigillarie is abundant in
some of the coal of the Joggins; whilst the discigerous tissue’®
is prevalent in the great Pictou coal-seam. In the former case
the decomposition of the vegetable matter was probably sub-
aérial, or like that of a forest-soil; whilst the conditions of the
latter were those of peaty bogs.

Carporte from the Coar-Formarion of Care Brerox.

Axry the best authorities on coal-plants are disposed to refer
the seeds or fruits known by the generic names Zrigonocarpum
and Rhabdocarpus to phenogams, and probably to gymnosperms.
In this case they may have belonged to Conifere or Sigillaric, or
to both. That they belonged in great part to the latter is, I think,
rendered probable by their occurrence very abundantly in the mid-
dle part of the coal-measures where Sigillarice abound, by their
various forms gorresponding rather to the many species of Sigillarice
than to thefew of Gonifers, and by their abundant occurrence in the
interior of hollow stumps of Sigillarice and in the surrounding
beds. Still these fruits or seeds may have belonged to very dif
ferent plants ; and as an example of the type of structure most
frequently associated with Sigillariee, I have prepared a short
notice of a species of which very well-preserved specimens exist
in my collection, and to which I have assigned the name of

TricoNocArPUM HOOKERT.

Numerous specimens of this species occur in a thin calcareous
layer in the coal-measures near Port Hood, Cape Breton. They
are not compressed, and sre fossilized by cale-spar and iron-
pyrites. Their form is ovate,~—the length being 0-3 inch, and
the breadth 0°2 inch. The external surface is rough and destitote
of distinet markings, Internally they present the following struc-
tures :—1. An outer coat (festa), which is thick, carbonaceous,
and apparently of a dense cellular structure. This corresponds
to the outer supposed “ flashy coat™ of Lindley and Hooker ; but
in this species I think it must have been firm and bard, like the
outer coat of the seeds of pines, which it much resembles in ap-
pearance and structure. 2. An inner coat (tegmen or embryo-sac)

* Tbid. vol. xii. p, 631.
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which is thin and marked on its outer surface with interrupted
ridges, almost precisely in the manner of the corresponding coat
in the - .ed of Pinus pinea. This coat is often pyritised, and in

Figs. 1 to 5,—Trigonocarpum Hookeri, Dawson ; from the Coal-
measures of Cape Breton.

Fig. 1. Perfect specimen, natural size.

Fig. 2. Specimen deprived of its outer coating,

Fig. 3. Broken specimen magnified.

Fig. 4. Section magrified : ¢, the testa ; b, the tegmen ; ¢, the nucleus,

and d, the embryo.
Fig. 5. Portion of the surface of the inner coat more highly magnified.
some specimens it presents toward the smaller end indications of
three ridges. It corresponds, no doubt, to the outer coat of the
ordinaty Trigowocarpa. 3. A nucleus occupying the whole in-
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terior of the last-mentioned coat, and exhibiting atthe smaller end
certain wrinkles and a projecting tubercle, marking the position
of the embryo and micropyle. When the seed is sliced longitu-
dinally, the nucleusis seen to present an outer thick layer of cale-
spar, stained by vegetable matter, and an inner mass which is
colourless. In the smaller end,toward the micropyle, the remains
of the embryo and its suspensor are seen replaced by iron-pyrites,
in the manner rapresented in fig, 3. In some specimens the
outer coat appears as if divided into twe layers, and the nuoleus
has shrunk inwards from the inner coat, presenting twov=dditional
surfaces, which may represent original lines of structure, but are
perhaps, resulfs of deecay.

A very similar speoies, which occurs in vast abundance in the
interior of an erect Sigillaria at the Joggins, has the outer
coating “very demse and coaly, and with & transverse fibrous
structure. In some specimens it show® a projecting ridge on
each side, and longitudinal strie, which might entitle it to be
placed in the genus Rhabdocarpus; but no cosl-fossils are more
deceptive than these carpolites; which, when flattened or deprived
of their outer coats, present appearances very dissimilar from
these of the perfect eondition,

Iam by no means certain that this note adds much to the know-
ledge slveady possessed of the stznoture of Zirigonecarpum ; but
it affords an additipnal example, and this of a species similar to
those most frequently associated with remains of Sigillarive.

il rebas

ARTICLE IX.—On the Primitive Formations in Norway and’
in Canedo, and their Mineral Wealth. By TmoMAs:
MACFARLARE,

(Confinued from page 20.)

11, Tae Proarrive SeATe FORMATION,
A: The Quartzose Group.

The district in which the above-named group of rocks is prin-
cipally developed is that of Tellemarken, in the south of Norway,
celebrated by tourists as containing perhaps the most wild and
picturesque scenery in the north of Europe. There exist also .
northward from Trondhjem, some districts, where the same
group seems to pravail, but these cannot be compared with that-of
Tellemarken, either in extent or economic importance ; nor have

Oan. Naz. 8 Vou. ViII
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they been studied or described so minute.y.* Naumann ontitled
this dist~ict, the Nummedal and Tellemarkon Quartz Formation ;
Keilhau described it as the Goustafjeld Rogion, from the mountain
which is its most distinguished topographical feature ; while Dahll
somewhat indefinitely calls it the Tellemarken Slate Formation.

The rocks which constitute this group are the following :

1. Quanrtzite or quartz slate. This, the most widely distributed
rock of the group, occurs in the most multifarious varieties,
Pure quartz, with a granular structure and glassy lustre, of con-
siderable transparency, and of a white or greyish-white colour, is to
be found in beds of great thickness. Fine-grained quartz, with
a fatty lustre, and rose-red or flesh-red in color. isalso observed in
equally powerful beds. The most common varieties are however
the splintery, grey, and slightly micaceous quarlzites, which are
known as quartz slates, Amongst the more impure varieties,
talcose, feldspathic, and hornblendic quartzites are to be distin-
guished.

2, Mica schist, differing considerably in general character from
that which oceurs in the Primitive Gneiss Formation, The broad-
le.ved very micaceous variety, with garnets, which is common in
that formation, has not been observed at all in this quartzose
series. In the constitution of the mica schist belonging to the
latter, quartz greatly preponderates, and the rock differs from
quartz slate, only in containing a somewhat larger quantity of sil-
ver-white or brownish-black mica. ’

3. Gnetss may be also said to occur in this group, but of a
character widely different from what is usually understood by
this term. It is finer grained and less slaty than the characteris-
tic primitive gneiss, while the feldspar and quartz, and especially
the latter, greatly preponderate in quantity over the mica. This
latter mineral, which plays such an important part in the compo-
sition of ordinary gneiss, is very little developed, and hornblende
is never found replacing it; so that nothing resembling hornbiendic
gueiss is found in this group.

4. Hornstone and hornstone porphyry, passing into jasper, often
oceur, and seem to consist of the same minerals, and in the jame
proportions, as the two last named rocks, but so fine grained that
the species are no longer recognizable. The mica schist is seen

¢ According to Keilhau, the district in West Finmark and Quananger,
in which the Alten Copper Mines occur, belongs to thig group. It is

probable also, that another district to the east of the North Cape is of
the same formation.
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in some places to pass into a gray, coarse, splintery, quartzose
hornstone ; while the gneiss gives a red or brown hornstone, with
fine splintery, and nearly smooth fractures.

5. Hornblende slate.

6. Talc slate. ’

7. Chlorite slate,

8. Clay slate.

9, Limestone has only been remarked at one place in the whole
group, where a thin bed of granular yellowish-white limestone,
oceurs in the quartzose gneiss.

10. Greenstone and diorite, composed principally of albite and
hornblende, occur in large and important masses.

11. Granite does not seem to occur interstratified with the
members of this group, but frequently intersects them in the
form of veins, and also forms irregular masses.

12, Conglomerates and breccias occur in such quantity, and of
such peculiar characters, as to constitute a distinguishing feature
of the formation. The whole of the rocks already named as
forming part of this group, but cspecially the quartzites, often
contain beds or irregular masses, having the aspect of conglo-
merates; which are made up of fragments of the respectively en-
closing rocks, cemented together either by a micaceous or talcose
substance, The fragments are more or less rounded, and often
of oblong forms; they generally lie parallel with each other, but
very often bear little resemblance to boulders.

The rocks just enumerated, form layers, often of enormous
thickness,which alternate with each other, forming parallel groups,
in which one or the other of them (generally the quartz), predo-
minales, The fine and coarse grained greenstones or diorites of
the formation, are most generally in layers rus ' g parallel with
the other rocks. 'They sometimes however occur as veins cutting
these, and more frequently as irregular masses. The greenstone
beds are often of great extent, and pass through gradual transitions
into the neighboring rocks. A layer of diorite occure in the
parish of Skafse, having a thickness of 1000 feet. In the middle
it is granular, but towards each side, it gradually assumes a slaty
texture. It has also been remarked of other greenstone layers in
the group, that they assume a slaty structure, as they approach
the rocks above or below them, Keilhau has the following re-
marks with regard to the extent which these greenstone or diorite
rocks occupy in the series before us, “ We may obiain a good
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idea of the extent to which this member of the group is des
veloped, from the district west of Bandag Lake. On the road to
Mo church, we are surrounded by rugged mountains about 2500
feet high, and these from the bottom of the valley to their sam-
mits, consist of the same mass of diorite, which has here a breadth
of about two geographical miles.”

The conglomerates, of which mention has already been made,
have such an important bearing on the question of the origin of
the primitive slate formation, that I may be excused for inserting
here, at length, a translation of Keilhau’s description of them.
These conglomerates have been observed: 1. above Hjerdal
church 5 2. oun the road from Fladdal to Manddal 3 and, 3. au
the road from Guldnas to Berge,in Morgedal. ¢ The first loca-
lity in which the conglomerate quartzites occur in repeated alter-
nations with hornblende rock (diorite), has been described by
Naumann (Beitrage I, 78). The quartz layers there consist of
what often appears to be a very fine-grained micaceovssandstone ;
in which harder round or oval concretions, sometimes feldspathie,
sometimes quartzose, and sometimes of still more varied natures;
are imbedded. The softer cementing matter is frequently worn
away, so that tae harder masses stand out from the reck, like
hemispheres, The smaller and more varied in their nature thess
concretions: (whick. appear formed exactly like boulders) are, the
more talcose the enclosing mass becomes; whereby the slaty
texture of the quarzite becomes undulating and confused.”

The second »f the sbove mentiomed Jocalities is on the Mandewla,
a short distrnce before it falls into the Sillegjord. The bluish-
grey, very pure and crystalline gearizite which here oceuts; is
for a conriderable distance around, apparently unstratified, and
cannot sirictly be defined as quartzslate. It forms powerfal
masses, in the midst of which large and indistinctly limited pors
tions, are more or less thickly imrpregnated with small rounded
portions of quartz of the most different shades of color, from
white to red and dark-grey. Some of these are quarts, others
jasper,while others resembls hornstone; but all of them, eventhose
which most closely resemble their quartzose matrix, are sharply de-
fined, and appear like pebbles cemented into it. The fact that
these portions are not arranged as separate layers, but spread
out as irregular areas, in the massive and crystalline quartz,
is to be regarded as unfavorable to the opinion of the me- .
chanical origin of these conglomerates.”” ¢ At the third of the
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above mentioned localities, the conglomerate is also enveloped
in a large group of quartzite, which contains besides, only a few
isolated masses of greemstone. The perfectly boulder-like con-
cretions of the conglomerate bed, which range from the size of a
hazelnut, to that of the human head are here of the same sort
of greyish-white splmtery quarlz, which forms the strata of the
whole surrounding group. A few of them only are reddish, and
remind one of the jasper-like masses which appear to be gene-
rally associated with these congiomerate quartzites. At the Hjeerdal
locality, already described, Naumann found whole layers of jasper,
close to the conglomerate. The cementing material of the con-
glomerate betwixt Guldnss and Berge is argillaceous, and smail
in amount; and is certainly to be regarded as analogous to the
small beds of clay slate, which occur as regular layers between the
thick quartz strata, at other points in this neighborhood. Al-
though the foliation of the pure quartzite is retained in the con-
glomerate,which is many fathoms thick, this nevertheless, like that
below Manddal, does not appear to occupy any well-defined
horizou in the stratification. In place of forming a continuous
zone along the strike, it appears rather to be a comparatively
short and irregular mass.

Occurrences of this sort, which may be regarded as belonging
at once to the quartz and to the mica schist, are found to a con-
siderable extent on the northwest of Sillegjord Lake. Here, on
tke boundary of the primitive gneiss formation, at several points
where the quartzite begins to replace the mica-schist, we find
layers in which the quarlz occurs in the shape of long
cylinders as thick as the finger, and rounded off at both ends, as
elongated almond-shaped masses; or in the form of houlders, im-
bedded in a cement of mica schist.

Some time since, Naumann directed attention to the fact that the
amount of talc contained in the cement is greater, the more the
conglomerate is varied in its composition. I have often confirmed
this, and have moreover remarked that the talc seems to stand
insome intimate ccunection with these problematical rocks. This
may be the reason why they have nowhere been found more fre-
qae *il7 than on the road between Berge in Brunkeberg, and Qvale
. d3idulsmo ; where the quartz beds are associated with other
r0.ks, and especlally with thoss of a talcose nature. The most re-
markable conglomerate of this district, as well on account of its
composition, as its thickness, is splendidly exposed in a narrow
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ravine called Ormebrakjuvet, which cuts across the conglom-
erate, inclined at an angle of 70°, A road and a rivulet here pass
through the ravine, and the rocks are seen in profils on bothsides.
In a coarse mass of quartzose talc-slate, sometimes more or less
micaceous or argillaceous, different varieties of quartz are im-
bedded ; which have the form of small boulders, or are elongated
in the direction of the stratification. Besides these, there may,
be remarked in the slate, a multitude of red and very fine-grained
feldspathic concrations, which betray here and there a gneissoid
nature, caused by dark mica-like streaks. These feldspathic con-
eretions are the more remarkable, since hitherto, no rock far or
near;has been discovered bearing the slightest resemblance to them,
although their oval form, in some parts, and the fact that they are
sometimes bent in the direction of the undulations of the sur-
rounding mass of slate, would favor the view that they are pebbles
from an older rock. They become still more remarkable when
we observe them repeated at very distant points. Exactly similar
gneissoid concretions with those of Tellemarken, of which we
here speak, have been remarked in the conglomerate rocks of
North Trondhjems Amt. The boulder-like fragments in the rock
of Ormebreekjuvet, attain the size of a closed fist, and lie usually
so near to each other, that they constitute the greater part of the
wholerock. Eastward from Holvig, iowards Vag, down in Vest-
fjorddalen, conglomerate talcose rocks also arc found, Here, in
a talcose slate, a layer was observed including larger and smaller
kernels of quartz, sometimes almond-shaped, at other times more
irregular ; and one part, apparently segregations frcm the slate it-
self. The foliated portions of the rock are bent and rolled around
these masses. On the weathered surfaces of the rock, these ir-
regular, and, as it were, imbedded portions, have a lighter color
than the surrounding mass. There is probably some feldspar
present in these, as well as in the gneissvid concretions already
mentioned, and their lighter colour may be dueto kaolin from its
decomposition.  Southward from Halvig, a layer of similar rock
occurs, which belongs to ibe clay slate.”

% Conglomerates which belong to the chloritic rocks in this
district, are found at various places in the upper part of Vest-
fjorddalen, in the uneighborhood of the cataract Rjukanfoss,
From Vaw, over and beyond Maristigen, a hard chloritic slate
predominates; which appears often as if ithad been torn in pieces,
and then joined together again, and which contains other very
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curious aggregations, There may be observed masses like ser-
pentine, portions of greenstone, &c., combined in the most varied
manner with the slate ; while many phenomena render this place
suitable for & more minute study of these conglomerates.”

% Farther on, at sgveral points in the neighbourhood of Aamdal,
it may be observed that the mica schist contains concretions having
the appearance of imbedded fragments, and with an aspect,
from which one must believe that it has once been broken up,
and iis pieces afterwards irregularly joined together. For ex-
ample, there is exposed between Aamdal Copper-work and Skafse
church, a large area of this character. The rock is a fine glaty
quartzose mica schist, which, as if by an internal breaking-up,
has acquired a well marked brecciated structure. Only a few of
the recemented pieces have rounded angles, the most of them
being sharp-cornered. The whole rock, but especially the frag-
ments, contain some feldspar. I will mention one other instance,
from which it appears that hornblende schist msy also some-
times contain fragments of foreign masses, This is the case
on Skafscberg, over which the road leads from Mo to Skafse
church. Here the concretions are again feldspathic, and even
gneissoid, but most of them resemble rather the rudiments of
small bent layers or beds, than fragments cemented into the horn-
blende schist.”*

As before remarked, the quartzites or rocks allied to them,
such as the quartzose mica schists and gneiss, constitute by far
the greatest portion of the group. Next in frequency and extent,
the greenstones or diorites may be placed ; after these the horn-
blende, tale, and chlorite schists, and the clay-slates; and lastly,
the conglomerates.

Foldings of the strata in the quartzose group, have been ob-
served in various places, but they do not approach, in intricacy, to
the contortions of the gneiss formation. The sirata are seldom
found horizontal, and generally bave a dip of more than 45°;
although they do pot seem, generally, to be so mear to the
vertical as those of the gneiss formation. The direction of the
strike varies much more than in the latter, but parallel groups
have been traced upwards of eight geographical miles, on the
strike. In some places, an approach to a regular succession of
the rocks has been observed, but the particulars related are by no
means conclusive.

Ag before mentioned, the sc.nery of this district is of the most

* Gex Novvegica, I, 430.
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wild and rugged nature. The Fjelds, consisting of quartz rock,
sometimes present massive peaks, rising in the shape of terraces
one above the other ; which latter form is cansed by the outerops
of the bighly inclined quartz beds. Goustafjeld itself, is a huge
pesk, rising to the height of 7000 feet, and presenting from a
distance, a peculiar furrowed appearance, the cause of which is
thus explained by Keilhau :—The upper part of Goustafjeld is
formed of two varieties of quarlzite, one of which is the prepon-
derating, and the other the subordinate constituent. The former
belongs to the purer varioties of the quartzite, and resists de-
composition. In the latter, which easily disintegrates to a
coarse sand, particles of feldspar are more or less abundantly
disseminated. From that part of the mountain where these rocks
are found 4n situ, which is about 800 feet perpendicularly beneath
the sharp ridge forming the summit, going upwards,there is observ-
able only a succession of very regular beds, having a dip of from
20°t0 30°. The mountain is here so sharply peaked, that the beds
crop out, aswell on the side of the direction of the dip, as on the
opposite side. If now the relations of the rocks wers as unsual,
the feldspathic quartzite would be found to form more or less
isolated layers, betwcen the strata of the preponderating rock;
but in place of this, the feldspathic quartzite extends in an entirely
opposite direction through the mass of the prevailing rock. It
goes right across the strata, and that without in the least (like
veins) interrupting the continuity of the several beds, becauss
thess otherwise different rocks, at their junction, run into each
other, the pure quariz gradually becoming feldspathic. The con-
sequence of this remarkable relation is very striking. On account
of the feldspathic quartzite being so easily disintegrated, and the
pure variety, on the other hand, resisting so well, there are
produced, where the former crops out, cuts on the ridge, and fur-
rows on the sides of the mountain. On account of the height of
the mountain (7000 feet), these furrows remain filled with snow
throughout the whole year, and are recognisable from a great dis-
tance. Thus Goustafjeld preserves the marked features which
distinguish this surprisingly furrowed peak, for those who view
it from the heights of Hallingdal or Hadeland.”

“It is a characteristic trait of this group, as well as of the other
sections of the country, analogous with it in geological character,
and worthy a mention at the outset, that it is especially well sup-
plied with copper ores.” This great prevalence of cop-

* Gexe Norvegica I, 441.
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per ores has given rvise, since the beginning of the 16th cen-
tury, to the establishment of six different copper works or
mining establishments ; all of which however, with but one
exception, that of Aamdal, are abandoned. In describing the
various mineral 'deposits, I shall only refer to those of most
importance, ueglecting altogether the innumerable localities of
less value. The mines about to be described are those belonging
to the copper works of Guldnms, Aamdal, flvideseid, Sauland
and Hovindbygden.

The deposit on which the Guldnses mines oceur, is probably
the most importani of the whole district. It is situated on the
southwest side of Sundsbarm Lake, in the parish of Sillegjord, at
least 1500 feet above the sea, and inaccessible, unless to the foot
traveller. It has the form of & layer, and lies between a bed of
quartzite, and one of clay slate. It has a length of about 100
fathoms, and a breadth of about 100 feet, and is composed
of a flesh-red and sometimes greenish-white aggregation of
quartz, feldspar and talc; in which purple copper and copper
pyrites are more or less abundantly disseminated. The ore is
found in irregular nests and veins, quartz accompanying it in
the latter. These irregular bunches of ore are frequently found
in such quantity, as to render the whole mass of the layer worthy
of excavation. There is not much of the rock with finely dis-
seminated mineral, and the ore is much more suited for be-
ing dressed by means of crushing and jigging, than by stamping
and washing. The latter processes were nevertheless those em-
ployed when the mines were being worked, and this may partially
account for the unsuccessful result. The copper ores occurring
here are argentiferous ; the metallic copper resulting from their
treatment, containing one per cent. of silver.

The mines belonging to the Aamdal copper works are very nu-
merous ; the most important of them being Hoffnung mine, Nees-
mark mine and Mosnap mine. The works theraselves, are situated
1800 feet above the sea,on the river called Verkselven, in theparish
of Skafse ; which is subordinate to that of Mo. Hoffnung mine
lies about 150 feet higher, near the junction of a gneissoid gran-
ite, of eruptive origin, with the primitive slates. The two lodes
containing the ore, occur on both sides of a layer of hornblende
schist ; which varies from two 1o six fest in thickness, and has a fall
of from 50° to 60° to the W.N.W. They run parallel with the
strata, and the lode underlying the hornblende schist is the most
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important, It has a thickness of from four to thirty inches; the
vein-stone is quartz, and is well filled with copper pyrites, generally
massive, seldom finely disseminated. In the deeper workings, the
lode almost contains as much purple copper as copper pyrites, with
1o admixture of iron pyrites, or other mineral, except alittle feld
spar. The ore, on being excavated, was crushed by flat-faced
hand hammers, brought up, by jigging, to 30 per cent., and
then smelted or sold. Nasmark mine is like Hoffnung, situated
in the immediate neighborhood of the work, on a granite vein,
Jtwo fathoms thick, which intersects primitive slates. In this vein,
(from which also side veins shoot out into the adjoining slates,)
there occur, running in a direction at right angles with its line
of strike, numerous lodes of from two to six inches thick, filled
with quartz and copper glance; the latter containing six oz. of sil-
ver per cwht. The granite in the neighborhood of these quartz
veins is also impregnated with copper glance, to such an extent,
as to make it amply worth stamping and washing. This mine is
a most promising one ; is altogether new, and the granitic vein has
been discovered at a distance of three miles from it, at Bergland
mine; where it bears copper glance in exactly the same manner
as at Neesmark, The ore from the quartz lodes of this mine was
brought up by hand-jigging to 70 per cent., and then either
smelted or sold. The finely divided ore was worked by stamping
and washing. Mosnap mine is about 10 miles distant from the
work, and probably lies 2000 feet above the sea. The rocks in
the neighborbood are the gneiss, mica schist, and hornblende
schist, peculiar to the quarizose group. The mine itself is situ-
ated onea granitic vein,which contains irregular quartzlayers. Cop-
per pyrites, purple copper, and molybdenite are disseminated
through it, bat are more especially associated with the quartz.
The vein itself has a thickness of several feet, and were it more
conveniently situated, would doubtless be considered a very valu-
able deposit. It is only very lately that the ores from these mines
began to be treated by crushing and jigging, and then sent to
wmarket. They were previously stamped and washed, at least the
poorer sorts, and the products were smelted at the works,
along with the richer ores. The smelting, however, even after
the discovery of a vein of fluor spar, which was used as flux, was
carried on but with indifferent success, on account of the highly
quartzose natures of the ores. After the introduction of jigging,
the ores were treated as follows, at the smelting works :—The
copper glance from Nxsmark was calcined in a reverberatory
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furnace, and the silver extracted according to Ziervogel’s method ;
by treating it with water, and afterwards precipitating the dis-
solved silver by metallic copper. The lixiviated residue from
this process, was then smelted together with the rich copper py-
rites and schlichs from the Hoffnung mine, (previously calcined
in a reverberatory furnace), in a small shaft furnace. From this
operation, there resulted a slag, very rich in ferrous oxide, which
was rejected ; a vegulus with 55 per cent. of copper, and a small
quantity of coarse copper. The regulus was roasted and again
smelted; coarse copper, and a small quantity of thin regulus
being produced. The coarse copper was then refined on the small
German gahr hearth.

The two most important mines belonging to Hvideseid copper-
works, oceur in the parish of Hvides, and are as follows : Haukum
mine, situated beneath Brokefjeld, in the neighborhood of a
powerful granite vein, wherein ortheclase and oligoclase are
observable. This vein intersects primitive slates, and is accom-
panied by several irregular granitic masses, on the largest of
which the mine occurs. The granite mass is more or less impreg-
nated with purple copper, and this is occasionally accompanied
by metallic silver in fine threads; which occur in small cavities,
with crystals of laumontite and stilbite. The crystals of laumon-
tite form fan-like groups, which are coloured green by the
oxyd of copper A very small scale of gold has been found
in this mine. The following minerals are also met with: mag-
netic iron ore, molybdenite, garnet, epidote, and traces of cop-
per pyrites.* Bandag mine is situated on the precipitous south
side of Bandag Lake. The surrounding rock bears a strong
resemblance to granitic gneiss, but nevertheless differs from it
in having a larger quantity of quartz, and, as a consequence,
a lighter colour. The ore deposit lies parallel with the stra-
tification of this rock, and consists of a granular mixture of
quartz, mica, copper pyrites, purple copper, highly argentiferous
galena, zinc blende, and a little feldspar. Metallic silver in
threads, has also been remarked in this mine. The ores from
these, and other mines, were for a considerable time smelted at the
Hvideseid works, and although the smelting was ultimately aban-
doned, the operation was more successful here than anywhere else
in the district, being carried on for a longer time.

The Sauland smelting works were built for the copper ores
occurring at Guli, in the parish of Sauland, which is subordi-

*Dahll, Om Telemarken’s Geologie, p. 27,
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nate to Hjordal. The lode, which oceurs in a coarse grained
diorite, is sometimes of considerable thickness, and consists of
quartz well charged with purple copper. Here, too, the smelting
was unsuccessful, even more so than elsewhere in the district,

The ore deposits near Horindbygden in the parish of Tin, are
described by Eeilhau,* and are the following « I. Thatof Rodste
consists of a layer of quartz, containing partly massive and partly
disseminated copper glance. The thickness is about three feet,
thestrile north and south, and the dip vertical. It is traceable
over a length of 200 feet, IL That of Daarudberge contains also
some eopper glance in a quartz bed, two feet thick, but sppears
less rich than that of Rodste. IIL That of Vashoed is & quartz
layer of six inches thick, with a strike north and south, and cons
tains some purple copper. The adjacent rock is full of magnetic
iron cre, disseminated, and crystallized in very small octohedrons,

A deposit of iron ore has been deseribed by Dahll} as oceur-
ring in Nissedal, between the farms Aarhuus and Sofdestad. Tt
appears to be a vein, and runs from north o south over the hill
called Grubeaasen. It dips 30° to 50° towards east, and has a
thickness of nine feet on an average. It is exposed for a distance
of 210 fathoms, between two small valleys, In the deepest por
tion, it consists of magnetic iron ore, but on ascending the hill
from both sides, the magnetic ore becomes mised with iron
glance, (specular iron ore); the quantity of which gradually ie-
creases, until, at the highest part, iron glance alone is present. The
surrounding slates are miea sehist, containing a little hornblende,
hornblende sehist and feldspar, and containing portions having
a granular structure.  The vein is more distinetly separated from
the side rock, where it consists of magnetic ore, than when the iron
glance is present. The latter penetrates into the side rock, where
it replaces the feldspar. It is thus possible to find hand spe-
cimens consisting only of iron glance and hornblende. Quartz
and desmine are present in the vein. It is impossible to deter-
mine with certainty the age of this deposit, but it is intersected
by granite veins. '

Ir concluding this description of the quartzose division of the
primitive slate formation, and of its economic minerals, as deve-
loped in Norway, I thipk that the following features may be
mentioned as characteristic of the group. 1. The preponderance
of quartzose rocks ; II. The presence of conglomerates of a pecu-

* Geaxe Norvegica, p. 442,

1 Om Telemarken's Geologie, p. 31.
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liar character ; IIT, The prevalence of copper ores, of a high per-
centage, unmixed with iron pyrites; the veinstone accompanying,
" them being guartzose, and therefore difficultly fusible; IV, The
presence of iron glance in the few deposits of iron ore occurring,
in the group. »

The equivalent of these rocks in Canada appears to be the
Huronian formation. 1In support of this view I shall avail
myself of the minute deseriptions of the latter to be found in the
Reports of the Geological Survey, and particularly in Sir W. E.
Logan's Report on the north shore of Lake Huron, The rocks of
the Huronian formation are, by these authorities, described as fol-
lows:

 The quartzites have sometimes the aspect of sandstones, but
at other times lose their granular texture, and become a vite
resus quartz. Not unfrequently the quartzite is thin bedded, and
oven schistose in its structure, and it sometimes holds a Little
miea, passing into & variety of miea schist:

“ These guartzites often become conglomerate, enclosing pebbles:
of quartz and various coloured jaspers. These pebbles are some-
times arranged in thin layers among fine grained beds. At ather
times, the conglomerates form thicker beds,which swell into moun-
tain masses; including great portions which contain blood-red
jaspers in & white matrix, constituting a very beautiful rock.

¢ In addition to these, there are conglomerates. of a distinotly
different character, belonging to this formation. They are composed
chiofly of syenitio pebbles, held in a grey argillo-arenaceous ce-
ment;whichiamore frequently of a greenish color, from the presenes
of chlorite. The pebbles, which are of reddish and grey colors,
vary greatly in size, being sometimes no larger than swan shoty
and at others, boulders rather than pebbles, measuring upwards
of a foot. in diameter.

“The quantities in which they are aggregated vary much.
They sometimes constitute nearly the whole mass of the rock,
leaving bot. few interstices for a mabrix, and sometimes on- the
confrary, they are so sparingly disseminated through con-
siderable portions, as to leave spaces of several feeb between
neighboring pebbles; which are still, in such cases, ofien several
inches in diameter., With the syenitic pebbles, are occasionally
associated some of different colored jaspers. The matrix ap-
pears often to pass on the one hand, into the grey quartz rock, by
an increased proportion of the arenaceous particles; and on the
other, into s thin bedded greenish fine grained slate, which is
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sometimes very chloritic. In a third form, the matrix is scarcely
distinguishable from a fine grained greenstone In the slate, the
stratification is often marked by slight differences of color, in the
direction of which, it is occasionally cleavable. The bands in
other instances, ave firmly soldered together, but in both cases,
joints usually prevail, dividing the rock into rhomboidal forms,
which are sometimes very regular.”

These slates sometimes approach to argillites, but often, through
the chloritic varieties, appear to pass into greenstone or diorite,
which, in its typical form, consists of a greenish white feldspar,
with dark green or black hornblende. The feldspar is sometimes
however, more or less tinged with red, and the rock then occa-
sionally appears to pass into a kind of syenite, by the addition of
a very sparing amount of quartz. These two forms of the rock
are generally highly crystalline, and not very fine grained. The
greenstone, however, sometimes displays a fine texture; and in
such cases it frequently holds much disseminated chlorite, giving
it a very decided green colour. Portions are found, containing
50 great a proportion of the mineral, as to yield with facility to
the knife,

Associated with these, are three bands of impure limestone,
often silicious and sometimes dolomitic, the uppermost one of
which, is interstratified with a large amount of hornstone, in
very regular beds. The total thickness of the formation on
Lake Huron, is estimated about 18,000 feet ; of which more than
10,000 fect are quartszites, including the jasper conglomerates.
900 feet of the remainder are limestone and hornstone bands, and
the remainder the slate conglomerates, with chloritic and epidotic
slates the whole being interstratified with diorites.

While the great mass of these greenstones or diorites, are sup-
posed to be altered sedimentary beds,there are other greenstones,
which, as well as certain granites in the formation, are evidently
intrusive.

The most important mineral deposits of the Huronian series
are the copper lodes at the Bruce, Wellington, and Huron Bay
mines. The ores are here yellow and purple sulphuret, in veins,
of quartz, which cut the diorites of the region. According to Sir
'W. E. Logan’s careful examination of the Bruce Mines, made in
1848, about 3000 square fathoms of the lodes were computed to
contain, on an average, 6} per cent. of copper. Since then, about
9000 tons of 18 per cent. ore have been raised frem the mine,
which has been opened to a depth of 50 fathoms, Attempts
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were made to smelt the ores, in a furnace erected on the spot, but
they are now shipped to Great Britain or to the United States,
The adjacent mines appears to be yielding even larger quantities
of ore than the Brace. Copper mining has been attempted also
at Root River, at Echo Lake, and in msny other localities in this
formation ; which, like its Norwegian equivalent, appears to be
eminently cupriferous. At the Wallace mine on Lake Huron,
copper pyrites oceurs, with an arsenical sulphuret of nickel, but
the deposit bas not been much examined. In the same vicinity,
Mr. Murray has deseribed a bed of specular iron or red hematitic
ore, and he has shown that the immense deposits of this ore now
so extensively wrought at Marquette, in Northern Michigan, be-
long to the Huronian formation.
~ From this-sketch of the Huronian formation I think it will
appear evident that the same particulars characterize it as the cor-
responding group in Norway, viz: I. The preponderance of
quartzose rocks. II. The presence of conglomerates of peculiar
character. IIL The occurrence of great masses of interstratified
diorites or greenstones, IV. The beds of hornstone or chert.
V. The presence of copper ores of a high percentage, unmixed
with iron pyrites; the veinstone accompanying them being of
quartzose. VI The presence of iron glance (specular iron ore)
in the few deposits of iron ore occurring in the group.

In the absence of organic remains, it seems to me that the only
means left of identifying the same group in remote localities, is
to compare minutely their petrographical and other physical
characters, If this view be correct, there can be little doubt but
that the quartzose division of the primitive slate formation in
Norway, and the Huronian formation of Canada, are identical,

In conclusion, I have to remark with regard to the development
of the mineral resources of both formations, that more appears to
have been accomplished in this respect in Canads, than in Norway;
seeing that the copper mines on the north shore of Lake Huron
have l.ad more permanency than those of Tellemarken. Greater
progress is probably attributable only to the greater amount of
capital which has been invested in the former mines. The ob-
tacles met with have been substantially the same in both coun-
tries: the remoteness and inaceessibility of the region from the
ordinary markets,and the difficulties in the treatment of the ores.
These however have been overcome in this country, and the prin-
cipal mines on Lake Huron-are now well established, and pro-
fitably wrought,
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ARTICLE X.—T%he New Spectrum discoveries

‘We give in this number a series of illustrationst of the spectra
of flames, in which salts of Potassium, Sodium, Lithium, Stron-
tinm, Calcium, Barium, and Cewsium are volatilized, with the
solar spectrum for the sake of comparison.

Tig. 1 represents the solar spectrum, with the most remarkable
of Fraunhofer’s lines indicated by transverse bars.

Fig. 2 is the potassium spectrum, nearly continuous between
Fraunhofer’s lines G and D, but showing beyond these limits, two
characteristic lines, one named Ko, correspondent to the dark line
A, at the red extremity of the solar spectrum, and one K8, near the
remote extremity of the spectrum, and coincident with another of
Fraunhofer’s lines. A third line, less distinct, and therefore less
valuable for purposes of analysis, coincides with the solar line B.

The sodium spectrum is seen in Fig. 3, and is eminently ehar-
acteristic. It is distinguished by a single brilliant yellow line Na,
and coincident with the dark solar line D.

Fig. 4 exhibits the peculiarities of the lithiam spectrum. It
shows an inlensely brilliant crimson line Li e, and one less dis-
tinet orange line Li 8.

The strontinm spectrum (Fig. 5), is more complex ; out of eight
remarkable lines, six red, one orange, and one blue, four may be
particularized, the orange line Sr a, the two red lines Sr 8, and
Sr v, and the splendid biue line St 8.

The spectrum represented in Fig. 6 is that of calcium, present-
ing two characteristic lines, the bright green line Ca B, and the
intense orange line Ca a.

Of all these spectra, that of barium, represented in Fig. 7, is
the most cowplicated. Three green lines, Ba a, Ba 8, Ba y, are
most to be relied on for the determination of this spectram.

The new metal ceesium, the spectrum of which is represented
by Figure 8, was discovered by Bunsen from the appearance of
the two blue lines Ca o and Ca B,in the spectrnmn produced
when the residue from the evaporation of the mineral waters of
Baden and of Diirkheim was iguited.

Bunsen afterwards announced the discovery of another of
new metal, which he names rubidium, and which he detected in
a similar manner in the residues of the same mineral waters, by

°See page 224 of the last volume of Canadian Naturalist.
T Reduced from the Zondon Review.
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the appearance of two red lines beyond the visible red of the
solar spectrum. These new metals have since been found widely
distributed but in very small proportions. Mr. Grandeau, by the
evaporation of several thousand litres of the waters of Vichy, col-
lected about two grammes of the double chloride of platinum and
ceesium, and a still smaller proportivn of the same salt of rubidi-
um. A larger amount of both these metals is present in the
waters of Bourbonne-les-Bains, and the same chimist bhas found
them in different specimens of lepidolite, in the refuse of salt-
petre manufactories, and elsewhere. 8.P.R.

ARTICLE XIL—List of Déiurnal Lepidoptera collected (unless
otherwise specified) in the immediate vicinity of Londom,
C. W. By W. SaunpEgs,
(Read before the Natural History Society.)

In naming these insects, preference has been given to the family
names in the Smithsoniau Catalogue, as being the most reliable and
easily accessible autLority, but where loug usage has popularized
certain family names they will be found enclosed in brackets.

Fapilio turnus, Linn.—Not uncomraon.

“  troilus, Linn.—Common.

#  Philenor, Linn.—From Rev. Chas. J. S. Bethune, Cobourg. This
fine insect taken in such numbers at West Flamboro' by
Mr. B. in June 1858, See Canadian Naturalist for Au-
gust 1858, is not uncommon about Toronto, and has also
been taken near Woodstock.

«  Asterias, Fab—Common everywhere.

« Thoas, Linn.—This splendid butterfly, usually considered pecu-
liarly soutbern, has been taken in Canada by the Rev.
Dr. Sands, of Chatham, C. W, Several years since he
captured three specimens on the Mersey, one of which
is now in possession of the Lord Bishop of Huron. The
Rev. Dr. states.that they are not uncommon in that lo-
cality, and that theyare found through severaltownships.*
He has repeatedly seen specimens on the wing, since the
captures above alluded to were made. Although I have
no Canadian specimen of P. Thoas the fact of its un-
doubted occurrence in Canada is & matter of too much
interest to entomologists to allow it to continue unno-
ticed.

¢ P. thoas has also been seen on the wing near Port Stanley, by a res-
ident collector, but the insect being exceedingly difficult to capture, he
has never succeeded in taking one.
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Pieris Protodice. Boisd.—~Common somo seagons. Very plentiful last

summer,
¢ oleracea, Harris.—~Kather scarce around London, but generally
common throughout this part of the province.

Terias Lisa, Boisd.—~One specimen teken at Port Stanley lagt August,
whege it was rare. Mr. T. Reynolds, has sent me a pair
from Hamilton, where it appears to be more common.

Danais Archippus, Fab.—Common everywhere.

Argynnis Cybele, Godt.—Usually abundant.

“  Myrina, Gram.—Common in wet places.

%  Bellona, Godt.—Common in wet places.

% Jphrodite, Godt.—Usually common. Concerning the identity
of this species with . Cybele there exists much diversity
of opinion. Boisduval states that the difference between
them is'merely sexual, while other writers regard them
ags distiney species. They are both undoubtedly subject
to considerable variation, and they incline to run into
cach other, but the larvee must be made a further sub-
ject of study before the opinions of either side can be
fully established. In the meantime I must confess I am
inclined to look upon them as distinct.

Melitea Pheton, Gram.—Of this butterfiy I bave only one speciwen,
which was taken by a friend last summer at Hall’s mills,
about seven miles from London. At the time it was cap-
tured they were tolerably common in that locality but
upon visiting the spot a week or two after not one could
be found.

%t ismeria, Boisd. et Leconte.—~Not uncommon, although chicfly
ctofined to one or two favorite spots.

«  Tharos, (ram.—Abundant. .

Grapta ( Vanessa) interrogationis, Godt.—~Common in the neighborhood of
hop-yards.

i & comma, Harris—Not common.
Vanessa J-album—Boisd. et Leconte.—Generally common, but much
scarcer than usnal for the last one or two years.
& Milberti, Encve~Usually abundant.
¢ Progne, Cram.—Common.
& gntiopa, Linn.—Plentiful.
Pyrameis ( Vanesse) JAtulanta, Linn.—Common.

s «  cardui, Linn.—~Usustly abundant.
“ « Huntera, Smith.—Common.
Inonia U cenia, Boisd. et Leconte.—Taken at Port Stanley, Au-

gust 1861. See Canadian Journal for November 1861.
Nymphalis (Limenitisy Ursula, Fao.—Rare. Of this beautiful insect three
specimens have been taken in this vicinity within the
last two years. It has also occurred at Port Stenley
" where it has been somewhat more plentiful,
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Nymphalis (Limenitis) Arthemis, Drury.—~Not common.
« « disippus, Godt.~—Common.

Neonympha eurythris, Fab.—~Very common in wet places and on the bor-
ders of swamps.

« canthus, Linn.—~Rare. Found usually in swamps.

Lrebia nephele, Kirby.—Sent from St. Catherines by D. W, Beadle, Esq.,
where it is usually plentiful.

Thecla falacer, Godt.—Taken at Port Stanley in August 1861, when it
was common in one locality not far from the town.

Thecla niphon, Boisd. ¢t Leconte.—Rare.

¢ mopsus, Boisd. et Leconte.~—Not common.

“  laeta, Bdwards (new species).—Rare.

t  acadica, Edwards (new species).—Very rare. These last two are
new species which the collector has had the fortune to
discover. They weré both taken within s mile of
London. Of T. lueta, which is a very bandsome little crea-
ture, two specimens have been taken ; of T. acadice only
one. They will probably be soon described by Mr. Ed-
wards who has named them.

Argus Pseudargiolus, Boisd. et Leconte.—Not common,

Polyommatus comyntas, Godt.—Taken at Port Stanley in August 1861,
where it is common some seasons.

. phleas, Godt.—Abundant everywhere.
“  thoe, Boisd. et Leconte.—Generally scarce.

Lycena Scudderi, Bdwards.—This bandsome little blue, recently deseribed
by W.:I. Edwards, Esq., in the Journal of the Proceedings
of the Academy of Natural Sciences, Philadelpbie, is very
common ia one locality near London, It extends from
the cemetery to the Great Western Railway track, and
along the line for about a quarter of o mile. Here carly
in June and again in August it may be taken in consi-
derable numbers.

Qoniloba (Eudamus) Tityrus, Smith.—Rare.
HNisoniades (Thanaos) Juvenalis, Smith.—~Common.
« & Catullys, Smith.—Rare.
@ Brizo, Boisd. et Leconte.~Common,

Cyclopidas coras, Cram. (Hesperia otho. Boisd. et Leconte) Not common.
Pantphila viatellivs, Smith.—Common.
“  origenes, Fab.—(Hesperia cernes. Boisd. et Leconte) Common,
“  Zabulon, Boisd ¢t Leconte~Abundant.
«  Peckii, Kirby.—~Common,
Resperia bathyllus, Swith.~Not common.

The collector takes this opportunity of acknowledging his in-
debtedness to Mr. W. H. Edwards, Newburgh, N. Y. for kindly
determiniug a number of the smaller butterflies,



Ross on Botanical and Mineral Products. 138

ARTICLE. XII.—dn account of the Botanical and Mineral pro-
ducts, useful to the Chipewyan tribes of Indians, inkabiting
the McKenzie River District. By Bersarp R. Ross,
H.B.CS.

(Reud before the Natural History Society of Montreal.)

A nation of hunters, paying no attention whatsoever to agri-
culture, can enjoy but few of the numerous benefits afforded by
the vegetable kingdom to the human race in general. Such is
the coudition of the Chipewyan tribes of Indians. Though the
benefits derived from the mighty forests which fill the Mackenzie
valley, are but few to their denizens, they may be considered not-
withstanding their fewness, to be of essential, indeed of vital im-
portance to the existence of the aboriginal dwellers in these wilds ;
since without fuel to warm them, and without canoes to migrate,
they would soon cease to exist.

From the vegetable kingdom are derived fuel, canoes, sleds,
paddles, snow-shoes, baskets, dyes and food, besides other articles
which will be noticed hereafter. Two trees, the canoe birch
(Betula papyracca) and the white spruce (4bies albe) stand out,
rom their immportance, in bold relief; but the larch and willow are
used also, as well as several kinds of plants,which furnish medicines,
dyes, and edible berries that are useful in periods of scarcity. Indeed
in summer, a considerable portion of the ordinary food, as well as
the luxuries of the natives, is drawn from this source.

According to the method adopted in wmy former paper on the
zoologicai products, I shall pass the various uses of each species
briefly in review :—

The Canoe or Paper Birch (Betula papyracea).—The benefits
which this valuable tree confers on the inhabitants of the McKenzie
River District, are many and important. Its bark is used in the
construction of canoes, and in the manufacture of various uteusils
for domestic use, such as drinking caps, dishes, and baskets. It
also yields spunk or touchwood of the best quality. Of its wood,
Platters, axe-helves, paddles, snow-shoe-frames, dog-sleds and other
articles are made, and as it is a strong and durable material, of
close grain, and susceptible of receiving a tolerable polish, the
white residents avail themselves of it for the construction of furni-
ture. Tu spring, the sap forms a pleasant drink, from which a
syrup can be manufactured by boiling, and which may be further
transformed, by fermentation, into an agreeably flavoured wine of
considerable potency. Beyond the aretic cirele, the birch is rare
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and stunted, though it is found as high as 70° N. The largest
and finest trees in the district, grow on the banks of the Liards,
ot river of the Mountains. Since the advent of missionaries into
these wilds, the natives who are Christianized, use the bark for
paper on which to engrave their syllabic literature, as well as for
Jetter-writing.

The White Spruce (Abies alba).—This is pre-eminently the
forest tree of McKenzies River District, and grows a considerable
distance within the arctic circle, as high as the 69th paral-
lel. It is used for the thin hoops or verrandis and lining of
bark canoes. With its tough routs split to a convenient thick-
ness, and used under the cree name of wattape the pieces of
eanoe bark are sewed together. Tasteful baskets and dishes are
also manufactured from it, as well as kettles capable of contsining
water, Before the arrival of fraders the Indians used these for
cooking their food, which was done by dropping heated stones
into the water until it boiléd. In districts where the birch is
scarce, or for temporary use, a rude canoe is made from the
spruce. For this purpose, a well-grown tree, with thirty feet or so
clear of braunches, is chosen; an incision is made down to the
wood along one side, an@ the bark being skillfully raised in one
piece, receives the canoe shape by being skewered together, and
having a few willows inserted for verrandis to add to its stiffness.
It is serviceable for a short period only, heat and cold being alike
destructive to this species of craft, by rendering the spruce bark
dangerously brittle. Pieces of the bark are used for cover-
ing houses of the white residents, and also by the natives for roof-
ing temporary sheds or cabins. The gum is used for paying the
seams of canoes and is chewed by the female aborigines,
to the whiteness of whose teeth the habit contributes in no small
degree.

From the fibrous bark of the willow a species of twine is made
which the natives manufacture into nets of great durability. Sleds
are made of the larch and the Banksian pine. The Loucheux In-
diaus use the black seed of the bear-berry for beads, to ornament
their dresses with, Alder bark, the wild sorrel, and other shrubs
and plants are used for dyes and medicines. While the straw-
berry, raspberry, gooseberry, mossberry, cranberry, crowberry
mooseberry, red bearberry, the fruit of the rose, and various roots
contribute an important item to their summer larder.
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Minerar Probucrs.

The mineral kingdom affords but few and unimportant articles
for the necessities of the Indians,

Sulphur is found in considerable quantities at the Sulphur Cove
on Great Slave Lake. Here sulphur springs occupy a space of
several hundred yards in length along the beach. They are very
clear, and flow in small rivulets, whose banks are encrusted with
8 deposit of sulphur which becomes serviceable when thoroughly
dried, and is used by the Chipewyan Indians who come to Fort
Resolution, in the fabrication of matches.

Common Salt is procured from the salt plains lying about 20
miles up the Salt River, a tributary of the Slave, The springs is-
sue from the base of a long ridge, some hundreds of feet in height,
and spreading the!r waters over a clay :y plain, deposit the salt by
evaporation in subical crystals of various degrees of fineness. The
mother liqudr flows into Salt River, giving a name as well as a most
abominable taste to that stream, which is still sensibly brackish
at its junction with the Slave. At present, the main supply of salt
is confined to one large jet d’eaw from which a strong brine,
mingled with completely formed erystals, is perpetually throwa.
Around this spring, evaporation has formed a hillock of dry salt
many feet high ; and a pole forty feet long was shoved into the
spring without finding bottom. Sir John Richardson considers
that these fountains belong to the Onondaga Salt group of the
Upper Silurian Series of New York.

Numerous bands of buffalo, elk, and reindeer frequent these
plains to lick the mineral, of which they are extremely fond:
The ealt is of excellent quality, strong and well-flavoured. It
preserves meat, mesl, and butter, fully as well as that imported
from England, being far superior to the description manufactured
in the plain country of the Swan River District. As the Salt
River is very crooked, with generally too little water to float any
craft larger thar a small canoe, the transport of the salt from the
springs to its mouth is by horses.

Ochres, red and blue, ave procured at several points in the Dis-
trict, and are used for painting snow-shoes and sleds, by the na-
tives, The Loucheux of the Youcoun River paint their faces with
these colors in the same way as the tribes of the Plain,

While carth or Pipe-clay is found associated with the coal beds
at the mouth of Bear River. When newly dug, it is plastic, but
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soon dries. It is eaten in times of scarcity by the natives, and is
also used as a soap for washing their clothes, and by the whites
for white-washing their houses. At the request of Sir John
Richardson it was analyzed by Drs. Davy and Prout, but was not
found to contain any nutritivus matter.

Mineral Tar is procured at several spots along the Arthabaska
or Clear Water River ; it is also found on Great Slave Lake, at a
short distance N. E. of Big Island, and also near to Fort Good
Hope. It is little used by the natives, except to mix with and to
soften gum for paying canoes with. It becomes, after being boiled
and purified, an excellent tar for boat-building purposes, for which
it is used.

Iron Pyrites is found in the Mountain Ranges. The Gens-
des-Boig, a tribe living on the banks of the Pelly River, use it
instead of flint to strike fire with.

Pieces of Agate are used oceasionally as flints, and native cop-
per has been made into knives, spear and arrow heads.

Lignile exists in large quantities near the mouth of Bear River
where it is seen in a state of combustion. Itis of little value as fuel,
and quite unserviceable for forge use. Thelegend told by the Slave
and Dog Rib Indians, of the origin of the fire in these lignite
beds is rather curions. The story relates that in the days of old,
before Indians roamed the forest, or glided over the waters in their
birchen canoes, a giant, tall as a pine tree, dwelt at the east-
ern end of Slave Lake, then a much larger sheet of water. The
giant hungered and he went to hunt. His spear was a tall fir-tree,
hardened in the fire, and tipped with native copper. The skins
of gigantic elks served him for clothing. Travelling on, he found
a beaver-house; the beavers in those days were of extraordinary
size, and their houses of corresponding proportions. With great
exertion and toil, the house was broken open: it contained two
animals, a female and her young. The latter was killed, but the
dam escaped, pursued by the giant, who bore the dead cub over
his shoulder con the point of his spear. On they sped, until the
western end of the lake was reached, where a rocky barrier then
stretched across. Through this, the beaver pushed her way, giv-
ing vent to the waters of the lake, and thus forming the Tess-
chi or McKenzie’s River, the flood of which swept her down-
wards, far out of the pursuer's reach. The giant still continued
the chase, until hungry and exhausted, he reached the mouth of
Bear River, where he stopped to cook the cub, which was the
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size of & moose-deer; and thus lit the fire which continues burning
to the present day.

With these I think I have completed this series of notes, in
which I believe that nothing of importance to the comfort or wel-
fare of the natives omitted.

Among the Eskimos, the arts and manufactures of savage life
are in a much more advanced state than among the Indian tribes,
and T trust that I shall, at some fulure period, have the gratifica-
tion of laying an account of them before the Natural History So-
ciety of Montreal.

ARTICLE XIIL.—Zest of Mammals, Bivds, and Eqgs, observed
in the McKenzid's River District, with Notices. By BERNARD
R. Ross, Corresponding Member Nat. His. Soc. Montreal.
(Presented to the Nalural History Society.)
' MAMMALS.
Order 1.— Rapacia.
(Insectivora.)
Fayivy SorECIDZE.
Genus Sorex.

1. Sorex Fosteri? (Richardson).) = This genus is abundantthroughont
the district asfar north as the Aretic
coast. I cannot speak confidently as
to either the names or the number of

2. Sorex palustris? (Bachm). the species.

(Carnivora.)
FayiLy FELIDE.
Genus Lynw.

3. Lynx Canadensis (Rafen).—Canada Lynz—Loup-cervier, of the Ca-
nadians—Cat, of the Hudson's Bay residents—Pichen of
the Cree Tndians and Red River half-breeds—Chée-say
of the Chipewyan Indians, This animal is numerous
some years, but is migratory, following the hare (Lepus
Americanus) its principal food. It ranges to the Arctic
coast in summer. Inwinter, it does notleave the shelter
of the woods.

Fayiy Canmez.
(Lupinee.)
Genus Cands.

4. Canis griseo-albus (Rich.)—Strongwood Wolf—-Loup-gris, of the Ca-
nadians—Mahéecan of the Cree Indians—Nun-dée-yah of
the Chipewyan Indians—Mah-nuékh of the Anderson Ri-
ver Eskimos—VYess of the Copper Indians. Of this species
I consider that there are two varieties, one of which is
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of dark color and large size, inhabiting the wooded por-
tions of the district as far north as the Youcon River.
The other is usually a dirty white tint, with in general
& dark stripe down the back, and frequents the barren
grounds N. to the Arctic cost. It isof smallersize than
the first mentioned variety, and lives in much larger
bands ; Indeed 1t may possibly be a distinct species,
(Vulpina.)
Genus Vulpes.

5. Vulpes fulvus: var. fulvus, var. decussalus, var. argentatus., Red.
Silver, and Cross Foxes. Ma-kdy-sis of the Cree Indians
—Naw-kée-thay of the Chipewyan Indians. Pee-soot-
eh of the Anderson River Eskimos. This species, in all
its varieties, is found all over this district to the Arctic
coast. They are most numerous around the shores of
the lakes, and in swampy tracts on the banks of the
larger rivers. In the mountain ranges they are rare.
The proportions of the various colors killed in the Mc-
Kenzie district is as follows: Red (%; Cross % ;
Silver % ¢

6. Vulpes lagopus, var. Lagopus, var. fuliginosus—White and Blue
Foxes. Both these varieties inhabit the barren grounds
and shores of the Arctic coast, The latter is exceedingly
rare, much more so than the Silver Fox is in the fulvus
species. White Foxes have been killed on the south
shore of Great Slave Lake, and a single blue one on the
North shore.

FamiLy MUSTELIDE.
(Martinze.)

Genus Mustela.
7. Mustele Americana (Turton) —..merican Sable—DMMarten-tha of the
Chipewyan Indians—Naw-they or Nau-fey of the Slave
Indians. Common wherever there are woods, but mi-
gratory. The farther north that the skin is obtained,
the darker the tint of the fur. On the Youcon River
they strongly resemble the Siberian Sable.
8. Mustela Pennantii (Erxleben).—Fisher—Pecan of the Canadians.
Zhi-cho, or big Marten of the Chlpewyan Indians. Rare-
Range to 62° north.
Genus Putorius.
9. Putorius pusillus (Aud. v. Bach.)—Least Weasel—New York to Big
Iceland. Great Slave Lake.
10. Putorius Cicognanii (Bonap).—Small brown Weasel. Boston to 62°
North. Common.
11. Putorius? Richardsonii (Bonap.)~—Little Ermine. Boston to Lapierres
House, Rather rare,
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12, Putorius? Noveboracensis (Dekay).~Ermine. Northern New York
to 62° north. Rare.

13, Pulorius? longicauda (Richards.)—Long-tailed Weasel. Upper
Missouri to 62° N.;rare. Iam far from certain of the
identities of the three last gpecies. All the Ermines
which are killed in this district have the white of the
winter coat slightly tinged with sulphur-yellow.

14. Putorius vison (Rich.)—Brown Mink—Teth, jew-say, of the Chip-
ewyan [ndians. Trai-ek-puck, of the Eastern Eskimos.
Florida to the Arctic coast. Common.

15. Putorius nigrescens (Aud. & Bach.)—Little black Mink. Northern
New York to 62° north. This species is nothing more
than the young of the P. Vison.

Genus Gulo.
16. Gulo luscus (Sabine).—Wolverine—carcajou—No-gah, of the Chip-

ewyan Indians j-kha-vig of the Eastern Eskimos. North-
New York to Arctic coast. Common.

LUTRINZE.

Genus Lutra.

17. Lutra Canadensis (Sabine).— Otter.—Naw-pée-ah of the Chipewyan
Indians. Florida to the Arctic coast. Not uncommon.

MELINZ.
Genus Mephitis.

18. Bephitis mephitica (Shaw).—Common Skunk. Texas to Fort Reso-
lution, Great Slave Lake. I have never seen a living
specimen of this animalin McKenzie's River: but I found
the bones and apart of the ' nof oneat ashort distance
from the shores of Great Slave Lake. .

Famiry Ussipa,
Genus Ursus.

19. Ursus horribilis (Ord).—Grizzly Bear. Sas-tel-kie of the Chipewyan
Indians. Plains of Upper Missouri to Youcon River.
Not rare in the mountain ranges.

20, Ursus Americanus: var. Americanus var. cinnamoneus (Aud & Bach).
Black and brown Bears: Sas of the Chipewyan Indians.
Cormon throughout to the Arctic circle and beyond.
The brown variety is very rare.

21, Ursus arctos? Barren-ground bear. Inbabits the barren-grounds
and Arctic coasts. Distinguished from the U. horribilis
by its smaller size and reddish coloration.

22, Ursus maritimus (Linn.)—Polar Bear. Nait-suck of the Eastern
Eskimos. (ommon elong the Arctio coasts.
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Order 5.— Rodentia.
FaMILy SCIURID.E,
(Steturinze.)
Genus Steturus.
23, Sciurus Hudsonius (Pallas).—Chickarce. Throughoutto within the
Arctic circle.
Genus Pteromys.
24. Pteromys alpinus (Rocky Mountain flying Squirrel) (Richardson).
Found on the mountain ranges of the Liards River.
Rather rare.
Genus Tamias.
25. Tamius quadrivittatus (Richardson).—Missouri striped Squirrel, from
Lat. €3° 30' to 67° north. Very abundant on the
Liards River.
Genus Arctomys.
26. JArctomys monax (Gmelin).—Ground-hog. South Carolina to 62°
North. Rare.
27, Arctomys pruinosus (Gmelin).—N. to Arctic circle. Abundantin the
mountain ranges. i
28. Arctomys Kennicottii (Ross).—This I consider to be 8 new species,
but may be wrong. Itis of small size, and inhabits
the northernmost ranges of the Rocky Mountains.
(Castorinee.)
Genus Castor.
29. Castor Canadensis (Kuhl).—Beaver. Isit of the Chipewyanr Indians.
Throughout North Americs, to within the Arctic circle;
very abundant.

FayMiLy MuripzE.
(Murinz.)

Genus Jaculus.

30. Jaculve Hudsonius (Wagler).—Jumping Mouse—Pennsylvania to
Youcon River. Common at Portage La Sache; rare in
McKenzie's River.

Genus Hesperomys.

31. Hesperomys (Gapper).—Hamster Mouse. New York to the Arctic
Sea, very abundant E. of the Rocky Mountains; not found
westward on the Youcon River. This species is very
annoying in dwellings, asit carries off quantities of sugar,
rice, &c. in its cheek pouches, to store them up for its
winter consumption.

Genus Arvicola.

32, Arvicola riparie (Ord).~—Middle States to Arctic Sea. Common.

33. Jrvicola Richardsonii (Dekay).—62° north. Rare.

34, Arvicole xanthognathus (Leach).—Red-cheeked Arvicole. North to

the Arctic Sea. Common,
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Genus Fiber.

. Fiber zibethicus (Cuvier) ~Musk-rat; Dyin of the Chipewyan In-

dians, North America to the Arctic Sea, abundant,
Faminy HysTricipze.
Genus Erithezon.

Erithezon dorsatus (Cuvier).—White-haired Porcupice. From
Pennsylvania to within the Arctic eircle. Common.

LErithizon epizanthus (Brandt).—Yellow-haired Porcupine. From
Upper Missouri to Liards River.

Famivy LEPORIDZE.
Genus Lepus.

Lepus Americanus (Erxl.)—White Rabbif. Xhi of the Chipewyan
Indians. From Virginia to within the Arectic circle.
Abundant; Migratory.

Lepus glacialis (Leach).—Arctic Hare—Newfoundland N. to the
Arctic Sea; not common.

Genus Lagomys.
Lagomys princeps (Richardson) ~—Little Chief Hare—Common among
the mountain ranges of the Liards River.
Order 3.—Ruminantia.
FauiLy CERVIDZE.
(Cervinee.)
Genus Alce.

Alce Americanus (Jardine),—>doose—Fin-dée-yah of the Chipewyan
Indians, New York to within the Arctic circle. Abun-
dant.

Genus Rangifer.

Rangifer caribou (Aud. & Bach.)—~Strong-wood Caribou. From

Maine to the Youcon River. Abundant,’

. Rangifer Groénlandicus.—Barren-ground Caribou. Barren grounds,

and Arctic coasts in spring, sumwmer and autumn,
Fringes of the woods in winter.
Fayiny CAVICORNIA.
. (Antilopinz.)
Genus Aplocerus.
Aplocerus montanus (Richardsor).—Mountain Goat, From North-
crn Cascade Mountains to the Arctic Sea. Not common,
(Ovinzg.)
Genus Ovis,

45, Ovis moniana (Cuvier).~From the Upper Missouri to within the

Arectic circle.
(Bovina.)

Genus Ovrbos.

46, Ovibos moschatus (Blainville).—Musk ox.  Eh-gir-ray-yaz-ey,
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(Little Buffalo) of the Chipewyan Indians. Barren
grounds and Arctic coast. Not rare,
Genus Bos.
47. Bos Americanus (Gmeliny.—Bison—North to Little Buffalo River ;
Great Slave Liake,
Order 4.—Cheiroptera.
48. Vespertilio subulatus, (Say.)—North to Salt River. Very rare.
BIRDS.
(Those marked ¢ are winter residents : { Eggs procured.)
Order 1.—Ruptores.
Famiy FALCONIDE.
Genus Falco,
1. Falco anatum, (Bonap.)—Duck Hawk. North to Slave Lake. Rare.
12. Falco columbarius, (Linn.)—Pigeon Hawk. North to Lapierre’s
House. Common.
t3. Falco sparverius, (Liun.)—Sparrow Hawk. North to Lapierre’s
House. Rather rare,
Genus Astur,
4. Jdstur elricapillus, (Bonap.)—Black Hawk. North to Fort Good
Hope. Rare.
Genus Archibaieo.
5. Archibuteo sancti, Johannis, (Gray.)—Black Hawk. North to Salt
River. Rare.
6. « lagopus, (Gmelin.)—Rough-legged Hawk. North to La~
pierre’s House. Common,
7. « Serrugineus? (Gray.)—Squirrel Hawk. N, to Simpson.
Uncertain. Rare.
Genus Buteo.
8. Butco Swainsonii, (Bonap.)—Swainson’s Buzzard. N. toSlave Lake,
Rare,
Genus Accipiter,
19. Accipiter fuscus, (Gmelin.)—Sharp shinned Hawk. N. to Simpson.
Common.
Genus Circus.
10. Circus Hudsonicus, (Lacep.)—Marsh Harrier, N. to Slave Lake,
Rather common,
Genus Aguila.
11. Aquile Canadensis, (Linn.)~Golden Eagle. N. to Arctic Coast.
Rare,
Genus Halinetus,
112. Huliaetus leucocephalus, (Linn.)—Bald Eagle. N. to Arctic Coast,
Common.
Genus Pandion.
118. Pandion Carolinensis, (Gmelin.)~~Osprey. N. to Arctic Coast
Common.
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FaMILY STRIGIDZE.
Genus 3ubo.
*14. Bubo Virginianus, var. subarcticus, (Sweins.)—Horned Owl. N.
to Arctic circle and beyand.
Genus Otus.
*15. Otus Wilsonianys, (Lesson.)—Long Eared Owl. N. to Fort Simp-
son. Rare.
Genus Brachyotus,
*16. Brachyotus Cassinii, (Brewer.)—Short Eared Owl. N. to Fort
Simpson. Common.
Genus Nyctale.
{*17. Nyctale Richardsonii, (Bonap.)—Sparrow Owl. N. to Fort Simp-
son. Rather rare.
. @enus Nyclea.

*18. Nyctea nivea, (Dandin.)—White Owl, N. to Fort Norman. Rare.
Genus Su.nia. .
1*19. Surnia wlula, (Linn.)—Hawk Owl. N. to Arctic coast. Common.
Order 2 —Scausores.
FamiLy Picipz.
Genus Picus.
*20. Picus villosus, (Linn.)—Hzairy Woodpecker. N. to Fort Simpson.
Gommon.
*21, ¢  pubescens, (Linn.)—Dowany Woodpecker. N. toFort Liards.
Not rare.
Genus Picoides.
*22, Picoides Arciicus, (Swains.)—Black-backed Woodpecker. N. to
Fort Simpson. Rare.
°23, ¢ hirsutus, (Vieillot.)—Banded Woodpecker. N. to Fort
Good Hope.
°24, ¢ dorsalis, (Baird.)—Striped Woodpecker. N. to Fort
Simpson. But one specimen of what I am disposed to
consider to be this very rare bird, has been secured. It
resembles the P. kirsufus, except that the whiteis mark-
ed on the back in longitudinal instead of lateral lines.
Genus Sphyrapicus.
125. Sphyrapicus varius, (Baird.)—Yellow-bellied Woodpecker, XN. to
Fort Simpson. Common.
Genus Hylutomus,
26. Hylatomus pileatus, (Baird 7)—Black Woodcock. N. to FortLiards,
Rare.
Genus Colapies,
{2%. Colaples auratus, (Swains.)~~Goldern Woodpecker. N. to Peel's
River. Common,
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Order 3.—Inscssores.
Faumiry CAPRIMULGIDZE.
Genus Chordiles.
128. Chordiles popetue, (Vicillot.)—Night Hawk. N. toLapierre’s House.
Rather rare.
FamiLy ALCEDINIDZE.
Genus Ceryle,
$29. Ceryle aleyon, (Boie.)—Kingfisher. N. to Pecl's River. Gommon,
Famry CoLOPTERIDZE.
(Tyranninze.)
Genus Tyrannus.
30. Tyrannus Carolinensis, (Baird.)-King bird. N. to Fort Simpson. Rare.
Genus Sayornis.
131. Sayornis fuscus, (Baird.)—Jewee. N. to Fort Simpson. Rare.
32. “ sayus, (Baird.)—Say’s Flycatcher. N. to Fort Bimpson.

Rare.
Genus Contopus.,

33. Confopus borealis, (Baird.)—Qlive-sided Flycatcher. N. to Fort Re-
solution. Rare.
Genus Empidonaz.
+34. Empidonaz pusillus, (Swain.)-—N. to Fort Simpson. Rare.

135. « Trailiii, (TrailV’s Flycatcher.)—N. to Fort Resolution.
Rare.
136. “ mininus, (Baird.)—Least Flycatcher. N. to FortSimp-

son. Common.
FayviLy Torpma. (Oscines.)
(Turdinze.)
Genus Turdus.
$37. Turdus Pallasii? (Cabanis.)—Hermit Thrush. N. to Fort Simpson.
Identity uncertain.
38. «  Swainsonti, (Cabanis.)—Olive-backed Thrush. N. to La-
pierre’s House. Abundant.
139.  “ aliciae, (Baird.)—N. to Youcon River. Only found W. of
Rocky Mountains.
$40. % migratorius, (Linn.)—Robin. N. to Lapierre’s House.

Abundant.
(Regulinze.)
Genus Irgulus. .
41. Regulus calendulus, (Licht.)—Ruby-crowned Wrea. Fort Resolu-
tion. Rare.
. FAMILY SYLVICOLIDZE.
(Motacillinz.)

Genus Anthus,
42. Anthus ludovicianus, (Licht.)—Tit-Lark. N, to Fort Simpson. Not
common,
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(Sylvicolinz.)

¢ Genus Mniotilta.
43, Muiotilte varia, (Vieillt6t.)—Black and White Creeper. N, to Fort

Simpson. Very rare.

Genus Opornis.

44. Opornis agilis? (Connecticut Warbler.)—~Fort Simpson. Identity

very doubtful.

Genus Helmintophaga.

145. Helmintophaga peregrina, (Cabanis,)—Tennessee Warbler. N. to Fort

Simpson.

146. “ celata, (Baird.)—Orange-crowned Warbler. N. to
Resolution. Rare.

47, ¢ ruficapilie, (Wilson.)—Nashville Warbler. N. to

Resolution. Rare.
Genus Seiurus.

148. Seiurus noveboracensts, (Gmelin.)—Water Thrush. N. to Lapierre's

House. Common.
Genus Dendroica. .

149. Dendroica coronata, (Linn.)—Myrtle bird. N. to Lapierre's House.
Rare.

150. o striata, (Forster.)—Black-poll Warbler. N. to Lapierre’s
House. Common.

151. « estiva, (Gmelin.)—Yellow Warbler. N. to Lapierre's
House. Abundant.

152. « maculosa, (Gmelin.)—Black-and-Yellow Warbler. N. to
Fort Simpson. Rather rare.

153. « palmarum, (Gnelin.)—Yellow-red-poll Warbler. N. to
Resolution. Rare.

Genus Myiodioctes.

54, Byiodioctes pustllus, (Wilson.)—Green-Blackeap Flycatcher. N, to

Lapierre's House. Very rare.
Genus Setophaga.

155. Sctophage ruticille, (Linn.)—Red-start. N. to Fort Good Hope.

Gommon.

Farmiry HIRUNDINIDZE.

Genus Hirundo.

6%7. Hirundo horreroum, (Barton.)—Barn Swallow. N. to Fort Regolu~
tion. Rare.

$58. ¢ lunifrons, (Say.)—Cliff Swallow. N. to Rat River. Com-
mon.

59. &« bicolor, (Vicilldt.)—White-bellied Swallow. N. to Fort
Good Hope. Rare.

Genus Cotyle.

160. Cotyle riparia, (Linn.)—Bank Swallow. N. fo Fort Simpson.
Abundant.

Can. Nar. 10 Vor. V1L
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Fasiny BouBYCILLIDZ.
Glenus Ampelis.,

$*61. Ampelis garrulus, (Linn.)—Wax-wing. North to Youcon River,
Not rare. An egg of this bird has been obtained on the
Youcon, by Mr. R. Rennicott. I have been informed by
Mr. John Hope, a schoolmaster of the Church Mission-
ary Society, resident at Fort Franklin on Bear Lake,
that these birds build in numbers in that vicinity; but
so high up the trees as to render it s difficult task
to obtain the eggs. A specimen was shot in February
at Fort Liards, which causes me to mark the species as
& winter resident.

Faumriny LANIIDZ&. .

Genus Collyrio,
62. Ccllyrio borealis, (Bon.)—Northern Shrike. N, to Fort Good Hope.
Not rare.
63. “®  ludovicianus? (Linn.)—Loggerhead Shrike. Rare. Forf
Simpson. Doubtful.

(Vireoninze.)

.

Genus Vireo.
64. Vireo olivaceus, (Vieilltot.)—Red-eyed Flycatcher. N. to Fort
Simpson. Rare.
65. 4  gilvus, (Bon.)—Warbling Flycatcher, N, to Fort Simpson,
Rare.
Fauinny PArDE,

Genus Parus.
*66. Parus septentrionalis, (Harris,)—Chickadee. N. to Fort Simpson.
Not rare.
*67. ¢ alricapillus, (Lion.)—Blackcap Tit. N. to Fort Simpson.
Rare.

*68. ‘  Hudsonicus, (Forster.)—Hudson’s Bay Tit. N. to FortSimp-
son. Not common.
FaMiLy FRINGILLIDZE.

(Cocothraustine.)
Genus Pinicola.
*69. Pinicola Canadensis, (Brisson.)—Pine Grosbeak, N. to Fort Good
Hope. Not rare.
Genus Curvirostra.,
270, Curvirostra leucoptera, (Gmelin.)—N. to Fort Good Hope.
Genus Aegiothus.
1°71. Legiothus Linaria, (Lina.)—Lesser Red-poll. N. to Fort Good
Hope. Abundant.

ter2, o« canescens, (Gould.)—Mealy Red-poll. N. to Lapierre's
House. Common.
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Genus Plectrophanes.
(Plectrophanes.)
¥3. Plectrophanes nivalis, (Meyer.)—Snow Bunting, N. to Fort Good
Hope. Abundant.

(Centrophanes.)
74. “ lapponicus, {Selby.)—Long-spur. N. to Fort Simpson.
75. “ ‘pictus, (Swainson.)—Painted Bunting. N. to Fort
Simpson. Rather rare.
(Spizelline.)

Genus Passerculus.
*76. Passerculus Savanna, (Bon.)—~Swamp Sparrow. N. to Fort Simp-
son. Abundant around Slave Lake.
7. « Sandwichensis, (Baird,)—N. to Fort Simpson. Rare.
8. s Anthinus? (Baird.)—Great Bear Lake. Uncertain.
Genus Zonotrichia.
179. Zonotrichia leucophrys, (Forster.)—N. to Resolution. Rare.

t80. “ Gambelii, (Nuttall.)~N. to Lapierre's House. Abun-
dant.

81, @ albicollis, (Gmelin,)—N. to Fort Simpson.” Rather
rare.

GQenus Tunco.
82. Tunco Oregoneus, (Towns.)—Oregon Snow Bird. N. to Fort Simp-
son. Rare.
183. *  hyemalis, (Sclater.)—Snow Bird. N. to Fort Good Hope.
Genus Spizella.
184. Spizelle Montecola, (Baird.)~—Tree Sparrow. N. to Lapierre’s House.
Abundant. .
1858 ¢ socialis, (Wilson.)—Social Sparrow. N. to Fort Simpsoan.
Abundant,
185t ¢ socialis, (Wilson.)—Striped-crown variety. N. to Fort
Simpson. Common.
186. ¢  pellida, (Bonap.)—N. te Fort Resoluiion. Rare.
Genus Melospiza.
18%7. Melospiza Lincolnii, (Baird.)—Lincoln's Finck. N.to Fort Simp-
son. Not rare.
88. Melospiza palustris, (Baird.)—Swamp Finch. N. to Fort Resoluation.
Rare.
(Passerellinz.)
Genus Passerella,

189. Passerella Iliace, (Swainson.)—Fox Sparrow. N. to Lapierre’s
House, Common.

Faminy IOTERIDE.
Genus Molothrus.

90, Molothrus pecoris (Swains.)=-Oow-bird. N. to Fort Simpion. Very
Rare,
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Genus Agelaius,

191. dgelaius Pheniceus, (Vieill,)—Swamp Blackbird. N. to Fort Nor-
man.

92. Jgelaius gubernator, (Bon.)—Red-shouldered Blackbird. N. to
Fort Simpson. 'Common,

93. Agelaius tricolor, (Nutt.)—Red and white-shouldered Blackbird,
N. to Fort Simpson. Rare.

Genus Xanthocephalus.

94. Xanthocephalus sterocephalus, (Baird.)—Yellow-headed Blackbird.
Though no specimen of this bird has been procured, I
once observed it at Fort Simpson.

(Icterins.)
Genus Scolecophagus.

95. Scolecophagus ferrugineus, (Swains.)—Rusty Blackbird. N. to Fort
Good Hope. Common. *

96. Scolecophagus cyanocephalus (Cabanis.)—Brewer's Blackbird, N. to
Fort Simpson. Not rare.

(Quiscalinze.)
Genus Quiscalus.

97. Quiscalus wversicolor, (vieill.)—~Crow Blackbird, N. to Fort Simp-
son. Rare.

Faymwy Corvina.
Corvina,
Genus Corvus.
298, Corvus cornivorus, (Bartram.)—~Raven. N.toArctic coast. Abune

dant.
99. Corvus Americonus, (Aud.)~Common Crow. N. to61° north lat.
Abundant,
(Garrulinee.)
Genus Pica.

*100. “Pica Hudsonica, (Bon.)—Magpie. On west of Mountains N.to
Liewis and Pelly Rivers. Not seen in the Mackenzie vals
ley.

Genus Perisoreus.

*101. Perisorcus Canadensis, (Bon.)—Canada Jay. N. to Lapicrre’s House

Abundant.
Order 4 —Rasores.
(Columbse.)
Fayiny CorumBmnz,
{Columbinae.)
Genus Ectopistes.

102, Ectopistes migratoria, (Swains.)<-Wild ngeon. N. to Fort Nor

man, Not common.
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(Gallinz.)
Fayiny TerraoND &
Genus Tetrao.
*103. Telrao Richardsonsi, (Douglas) Black Partridge. N. to Fort Hal-
kett. Only in the Mountains.
1*104, Telrao Canadensis, (Linn.)—Spruce Partridge. N. to Arctic
coast. Abundant,
Genus Pedicecetes.
1105, Pediecetes phasianellus, (Baird.)—Sharp-tailed Grouse. N. to
Fort Good Hope.
) Genus Bonasa.
1*106a Bonasa umbellus, (Steph.)~Ruffed Grouse. N. to Fort Simpson.
Common,
1*1060 Bonasa wmbellus, var. umbelloides, (Baird.)—~Grey Mountain
Grouse. N. to Lapierre’s House. Common.
Genus Lagopus.
*107. Lagopus albus, (Aud.)—White Ptarmigan. N. to Arctic coast.
Common.
*108. Lagopus rupestris, (Leach.)—Ptarmigan. N.to Arctic coast.
Rather rare.
*109. Lagopus leucurus, (Swains.)—White-tailed Ptarmigan. N. to
Lapierre’s House in the mountains,
Order 5.—Grallatores.
(Herodiones.)
Fauiry Groipza.
Genus Grus.
110. Grus Americanus, (Urd.)—White Crane. N, toFort Simpson. Rare,
{111. Grus Canadensis, (Temm.)—Brown Crane. N. to Arctic const.
Gommon.,
112. Grus fraterculus, (Cassin.)—N. to Youcon River : butouly west of
the mountains,
Genus Botaurus,
113. Botaurus lentiginosus, (Steph.)—Bittern. N. to Arctic coast. Rare

northward.
(Grallee.)
FayiLy CHARADRIDAE.
Genus Charadrius.
114, Characrius Virginicus, (Bork.)~—Golden Plover. N. to Arcticcoast.
Abundant.
Genus Aegialitis,
115 JAegialitis semipalmatus, (Cab.)—Semipalmated Plover. N.to Fort
Simpson. Common.
Genus Squaterola.
116 Squaterola Helvitica, (Cuv.)—Black bellied Plover. N to Fort Simp-
son. Rare.
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FayiLy HEMATOPODIDAE.

Genus Strepsilas.
117 Strepsilas interpres, (llig.)—Turnstone. N. to Big Island. Rare.

Famiry REOCURVIVOSTRIDAE.

Genus Recurvirvostra.
118 Recurvirostra Americana, (Gmelin.)—American Avosit, N. to Fort
Rae. Rare.

FaMILY PHATAROPODIDAE.

Genus Phalarophus.

+119 Phalarophus hyperboreus, (Temm.)—N. to Fort Rae. Rare,
FAMILY SCOLOPACIDAE.
(Scolopacinae.)
Genus Gallinago.
120 Gallinago Wilsonii, (Bon.)—English Snipe. N. to Fort Simpson.
Rare.
Genus Macrorhampus.

+121 Macrorhamphus griseus, (Lieach.)—Red-breasted Snipe. N. toFort
Norman. Rather rare.
122 Macrorhamphus scolopaceus, (Lawrence.)—N. to Lapierre's House.
Rare.
Genus Tringa.

123 Tringe maculate, (Vieill.)—Sack Snipe. N. 1o Fort Simpson. Com-
mon,
124 Tringa Wilsonii, (Nuttal.)—Least Sandpiper. N. toFort Simpson.
Rather rare.
$125 Tringa Buonapartii, (Schlegel.)—N. to Fort Simpson. Rare.
Genus Calidris.  _
126 Calidris arenaria, (Illiger.)—Senderling. N. to Big Island. Rere.
. Genus Ereunetes.
127 Ereunetes petrificetus, (111.)—Semipalmated Sandpiper. N. to Fort
Simpson. Rare.
Genus Micropalama.
$128 Micropalma kimantopus, (Baird.)—N. to Fort Simpson, Very rare.
(Totaninae.)
Genus Gambetia,
129 Gambette melanoleuca, (Tell-tale) (Bon.)—N. to Fort Simpson.
Rare.
$130 Gambetta flavipes, (Bon.)—Yellow legs. N. to Lapierre’é House.
Abundant.
Genus Ryacophilus.
131 Rhyacophilus solitarius, (Bon.)-Solitary sandpiper. N.to Fort Simp-
son. Coramon. It israther 2 misnomer to call this bird
solitary,as]have generally observed theminlarge flocks.
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Genus Tringoides.

$132 Tringoides macularius, (Gray.)—Spotted sand-piper. N. to Fort
Simpson. Abundant. I have never observed this spe-
cies to keep in flocks.

) Genus Tryngites.

133 Tryngites rufescens, (Cabanis.)—Buff breasted sandpiper. Rare, N.
to Fort Simpson.

Genus Limosa.

134 Limose Hudsonica, (Swainson.)—N. to Big Island and Fort Rae.
Rere,

Genus Numentus.

135 Numenius borealis, (Latham,)—Eskimos Curlew. N. to Fort Good
Hope. Rare,

Famiry Rarvma,
Rallinz.
Genus Porzana.
(Porzana.)
136 Porzana Cerolina, (Viell.)~Common Rail, N.toBig Island. Rare.
Genus Fulica.

137 Fulica Americana, (Gumelin.)—Coot. N. to Fort Simpson. Rather

rare.
Order8.— Natatores.
(Anserés.)
FAMILY ANAPIDAE.
(Cygninze.)
Genus Cygnus.
(Olor.)

138 Cygnus Americanus, (Sharpless.)—American Swan. N. to Arctic
Coast. Not common.

1139 Cygnus buccinator, (Richardson.)—Trumpeter Swan. N, to Arctic
Coast. Common.

(Ansering)
Glenus Anser.
(Chen)

140. Anser hyperboreus, (Sallas.)—Snow Goose. N. to Aretic Coast,
Abundant.

141, Anser albatus, (Cassin,)—North to Fort Resolution. Although no
specimen of this Goose is among our collections, I am
confident that I have shot it on Slave Leke.

*142 Jnser Rossii, (Baird).—Ross's Wavy. N. to Fort Resolution.

Rather common. There can be little doubt of the exis-

tence of these three species of Snow Geese, (exclusive of

the Blue Wavy of Hudson’s Bay) as the Slave Lake In-
diens have a different name for each kind, The first
which arrives is the middle-sized species which I believe
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to be the A, albatus; next comes tho smallest sort, the
A. Rossti ; and lastly the 4. Hyperboreus, which arrives
when the trees are in leaf, and is called the yellow wavy
by the Indigns,
* (Aunser.)
143 Anser Gambelii, (Hartlaub).—White-fronted Goose. N. to Aretic
Coast. Common,

GQenus Berricla.

t144 Bernicla Canadensis, (Boi¢).~Canada Goose. N. to Arctic Coast.
Coumon.

1145 Bernicla Hulchinsii, (Bonap).—Hutchin's Googse. N. to Arectic
Coast. Rather common.

#1468 Bernicla Burnstonii ? (Ross)—This Bird wag shot at Fort Simpson.
It is of very large size, with the breast of & bright fawn
color. The delte of feathers running up into the lower
mandible, is white, instead of black as in B. Canadensis.
The tail is of sixteen feathers, The Indians considerita
species distinet from the Canada Goose. It seldom flies
in parties of mdre than five or six. I cannot however
positively state it to be a new species, until the Bernicle
of North America are properly worked up, as our know-
ledge of them is at present very imperfect.

147 Bernicle Brente, (Stephens).—Brant. N. to Youcon River. From
information. This may probably be the B. nigricans,
(Cassin), as the Youcon has in all likelihood a Pacific
Fauna.

(Anatinew.)

Genus Anas.,
1148 Anas boschas, (Linn).~Mallord. N. to Arctic Coast. Abundant,

Genus Dafila.
1149 Dafile acuta, (Senyns).—Pin-tail. N. to Lapierre’s House. Com-
mon.
Glenus Neition.

1150 Nettion Carolinensis, (Baird).—Green-winged Teal. N. to Peels
River. Abundant.
Genus Querquedula,
1161 Querquedula discors, (Steph).~~Blue-winged Teal. N. to Fort
Resolution, Rare,
Genus Spatula.
1152 Spatula clypeata, (Boie).—Shoveller. N.to Fort Good Hope. Not
common.
Genus Moveca,
1163 Moreca Americana, (Stephens).~American Widgeon. N. to Pecls
River, Common, .
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{Fuligulina).
Genus Fuliz.
154, Fuliz marila, (Baird).—Big-black-head. N. to Fort Resolution.
Rather rare.
1165, Fuliz affinis, (Baird).—Little-black-head. N. to Peels River. Abun-

dant.

156. Fuliz collaris, (Baird).~Ring-necked duck. N. to Fort Simpson.
Rare.

Genus dythya.

$167. Aythye vallisneria, (Bon).—Canvass Back. N, to Slave Lake.

Common.
) Genus Bucephala.

$158. Bucephala albeole, (Baird).—Spirit duck. N. to Arctic Coast. Abun-
dant.

$159. Bucephala americana, (Baird).—Golden-eye. N. to Arctic Coast.
Not rare.

Genus Histrionicus.

160. Histrionicus torquatus, (Bon).—Harlequin duck. N.to Arctic Coast.
Rare.

Genus Harelda,

161. Harelda glacialis, (Leach).—South-soutberly. N.to Arctic Coast.
Abundant.

Genus Malanetta.

1162. Malanetta velveting, (Baird).—Velvet duck. N.to Arctic Coast.
Not rare.

Genus Pelionetta.

163. Pelionetta perspicillata, (Kaup).—Surf duck. N. to Seels River.
Abundant.

Genus Somateria.

164. Somateria V. nigra, {Gray).—Slave Lake Bider. A male specimen
of this very rare bird was shot by me at Fort Resolution
in 1858, and o female was obtained by Mr. Alex. McKen-
zie in 1861 at the same place. It isexceedingly rare,
having never been seen anywhere else in this District.

(Erismaturinze.)

Genus Erismatura.
165. Erismatura rubide, (Bon)~Ruddy duck. N, toSlave Lake. Rare

(Mergine.)

Genus Mergus.
166. Mergus serretor, (Linn).—Red-breasted Merganser. N. to Peels
River. Gommon.
Genus Lophodytes.
167. Lophodytes cucullatus, (Reich).~Hooded Merganser, N. to Slave.
Lake. Rare.
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(Gavie).
FAMILY PHALACROCORACID.ZE,
Genus Graculus.
Graculus dilophus, (Gray).—Double-crested Cormorant. Slave
Lake. Rare.
FamiLy PELECANIDZE.
Genus Pelecanus.
(Cyrtopelicanus.)
Pelecanus erythrorkynchus, (Gmelin) (American Pelican).~—N, to
Big Island. Common

FayiLy LARIDZE.

(Liestridinz.)
Genus Stercorarius. .
Stercorarius pomarinus, (Temm) —~Pomarine skua. Slave Lake.
Very rave.
Stercorarius parasiticus, (Pemm).—~Arctic skua. N. to Fort Simp-
son. Rare. )
Stercorarius parasiticus, var.'Richardsonii—Slave Lake. Rare.
Stercorarius catcrractes, (Temm,)—Slave Lake. Very rare.
Stercorarius cepphus, (Briinn).~Buffon’s skus. N.to Lapierres & Co.
Rare.

(Larine.)

Genus Larus.
Larus glaucescens, (Licht).~~Glaucus-winged Gull. Slave Lake.

Abundant.

Larus argentatus, (Briinn).—Herring Gull. N. to Arctic Coast.
Abundant.

Larus Californicus, (Lawrence),—California Gull. Slave Lake.
Abundant.

Genus Chroicocephalus.

Ckroicocephalus Philadelphia, (Lawrence).—N. to Fort Simpson.
Not rare.
Genus Rissa.
Risse septentrionalis, (Lawrence).—Slave Lake. Common.
(Sterninze.)

Genus Sterna.
Sterna Caspia, (Pallag).—Caspian Tern. Slave Lake. Rare.
Sterna Wilsonii, (Bon).—Wilson's Tern., Slave Lake and Bear
Lake. Rather rare. )
Sterna macroura, (Naum).—Arctic Tern. N.to Bear Lake, Abun-
dant.
Genus Hydrochelidon.

Hydrochelidon plumbea, (Wils).—~Short-tailed Tern. Slave Lake
Rare. Numerous other species of the sub-family Lari
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nee doubtless oxist in this District, which will appear
by degrees, as the collections increase.
Fayiy CoLYMBIDZE.
(Colymbinze).
Genus Colymbus.
184. Colymbus torquatus, (Briinnich).~—Loon. N. to Arctic Coast. Abun.
dant,
185. Colympus Adamsi—Abundant on Great Slave Lake.
1186. Colympus arcticus var. Pacificus, (Linn).—N. to Arctic Coast.
Rather rare.
18%. Colymbus septentrionalis, (Linn).—~Red-throated Diver. N. to Arc-
tic Coast. Abundant.
(Podicipinm).
Genus Podiceps.
1188. Podiceps griseigena, (Grey).—~Red-necked Grebe.—to Peel's River.
Common.
1189. Podiceps cornutus, (Latham).—~Horned Grebe. N. to Lapierres &
Co. Common,
190. Podiceps auritus, (Liath).—Eared Grebe. Slave Lake. Rare.
Genus Podilymbus.
1191. Podilymbus podiceps, (Lawrence).—Slave Lake. Not common.
(Additional.)
192. Numenius Hudsonicus, (Latham).—Hudsonian Curlew. Slave Lake.
Rare.
The Northern range of the birds means the Northernmost Post at which
a specimen has been obtained. I have on hand about 300 specimens, as
yet unexamined, among which a few additional species will doubtless be
found.
The following other collections have been made :—
Fish. At Fort Resolution, Big Island, Simpson and Bear Lakes, and
Fort Liards.
Insects. At Resolution, Simpson, Youcon, Peel’s River and Fort Good
Hope.
Geological specimens, Fossily, &c., at the Clear Water, Elk, MacKen-
zie, Anderson, and Rat Rivers, and Slave Lake.
Ethnological specimens. In the District generally.

ARTICLE XIV.~—DNotes on Chemical Subjects. By Prof. S. P,
Robbins.

Much attention has been directed within the past ten years to
the economical value of silica as a preservative of metals and
stone, and as a water-proof, and to some extent fire-proof coating
for wood, as well as an important ingredient in the manufacture
of artificial stone, Heretofore, however, it has been commonly
applied in the form of a solution of the soluble silicate of potash
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and soda—the so-called water-glass—the alkali, to which the so-
lubility was due, being removed either by the slow action of the
weather, or by chemical agents specially employed for the pur-
pose. Thus superfluous and ever injurious compounds were ne-
cessarily introdueced, which, when removed by solution or efflor-
escence, left the preservative coating porous and permeable. It
is now known, however, that pure silica may in certain cases be
dissolved in pure water; thus, if sulphide of silicium be dissolved
in water sulphuretted hydrogen is evolved, and silica rewains
perfectly dissolved and in large amount; or if pure water be
separated by a septum of parchment paper from a solution of
silicate of seda supersaturated with hydrochloric acid, after a few
days the hydrochloric acid and chloride of sodium passing through
the septum will leave an aqueous solution of silica on the other
side of the diaphragm. It is obvious that such a solution, which
may be prepared in many other ways than those here deseribed,
will possess many advantages over a solation of water-glass, as a
preservative whether of wood or of stone.

As aluminum from its malleability, ductility, tenacily, remark~
able lightness, beautiful colour and impassivity to the action of
those ever present chemical agents which so rapidly tarnish
silver and the commouner metals, promises to become of great
economic value, it is gratifying to find that the cost of its prouunc-
tion is rapidly diminishing, so that its price has descended from
£60 per Ih. to 60s, at which price it is now farnished by the
Aluminum Works at Newcastle,

Wood publishes in the Journal of the Franklin Iustitute the
follc - ng formula for a fasible metal which becomes perfectly
liquid at 180°F.; cadminm 1 part, lead 6 parts, bismuth 7 parts.
This alloy has a bright metallic colour, is flexibie in thin plates,
is imperfectly malleable, and about as hard as coarse solder.

ARTICLE XV.—On the dale of the Report on the Geology of
Wisconsin, noticed tn this Jowrnal, Vol. VI p. 465.

In the number of this Journal for December last, there is a
notice of one sheet of Prof. Hall's recent Report on the Geology
of V..sconsin.  On the 12th of March, 1862, two copies of the
same report were received at the office of the Geological Survey
of Canada, by mail. Both of these are dated January 1, 1861.
On one of the copies thers are indorsed with pen and ink the
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words,  Published Nov., 1861 I do not recognize the hand-
writing, but it is evident that one of the dates must be incorrect,
and I believe boih are. I have some evidence that the report was
not published uatil about the middle of December, 1861, cleven
months after the date printed on the cover, and I am obliged to
call attention to it for the following reasons:

On the 21st of November last, I published a paper containing
deseriptions of a number of new species of fossils, principally from
the Potsdam sandstone and other associated formations. On the
22nd I sent a copy to i’rof. Hall by mail. In the January No.
of Silliman’s Journal, he alludes to it in his letter on the Pots-
dam sandstone, and Hudson River rocks of Vermont. As a gen-
eral rule, articles intended for that Journal must be in the hands
of the publishers about one month previously to the date of pub-
lication. It seems quite certain, therefore, that my paper was in
Prof. Hall's possession in the latter part of November, most pro-
bably about the 24th of the month. In my paper I described a
new genus of fossil Brachiopoda under the name of Obolella.
One of the species to which I _cferred as exhibiting the characters
of the genus, occurs in the Potsdam sandstone of Wisconsin.
Prof.-Hall has described this species on p. 24 of his report, under
the name of Lingula polile, and has also pointed out that its
characters are not the same as those of either Obolus or Lin-
gula. His remarks are in substance the same as mine except
that he notices an * obtuse dental process on each side of the
rostral cavity,” which is not visible in any of our specimens. On
comparing the two papers any person would be justified in sup-
posing that I had taken the idea of the genus Obolella from Prof.
Hall. Thus by antedating his report eleven months, he lays me
open to the charge of plagiarism, which is certainly very untair,
I pever saw his report, nor had any knowledge of its con-
tents, nor of its existence, until’ I saw the notice of it in this
Journal in the beginning of February, 1862, at which time the
December number was issued,—more than two months after my
paper was distributed, and fourteen months after the time he has
given the public to understand that his was published. I am com-
pelled, therefore, in self-defence, to correct his erroneous date.

Some of my scientific friends have advised me to take no notice
of this and similar matters. They, however, are engaged in dif~
farent fields of research from that occupied by Prof. Hall and
myself, and as they cannot come into collision with him, they can
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Iook upon these affairs with the most stoical composure. Were
they in my position, they would soon feel their magnapimity very
sensibly diminished, and rapidly ocozing away from them. For
the last four years I have been subjected to great annoyance in
consequence of Prof. Hall’s extraordinary practice of antedating
his publizations, and T have a perfect right, and shall not hesitate
on every occasion, to resist in the most public manner.
E. Brrrines,

Montreal April 15, 1862.

REVIEWS AND NOTICES OF BOOKS.

4 Manual of the Sub-Kingdom Celenterata. By JoserH Reay
GreEXE, B.A., Professor of Natural History in the Queen’s
College, Cork. London, 1881. Longman & Co. 12mo,
pp. 271,

“The author of this work is already favourably known vy his

# Manual of Protozoa,” with a general introduction on the Prin-

ciples of Zoology—which is an excellent text-book for students.

The present volume is an abridgment of a larger work, which the

author hopes ere long to publish. The Celenterata include such

animals as the Hydra, Sertularia, Medusa, Actinia, and Zoophyte.

They are all furnished with an alimentary canal, freely communi-

cating with the general or somatic cavity. The substance of the

body consists essentially of two separate layers; an outer, or ec-
toderm, and an inner, or endoderm. These two membranes, but
especially the former, are in general provided with eili. In the
integument of those organisins we constantly meet with peculiar
thread-cells, which, when they come into contact with the human
skin, frequently produce disagreeable stinging sensations. The
sub-kingdom is divided into two orders :—1. Hydrozoa,in which
the wall of the digestive sac is not separated from that of the so-
matic cavity, and the reproductive organs are external; 2. dcti-
n029a, ir. which the wall of the digestive sac is separated from
that of the somatic cavity by an intervening space, subdivided in-
to chambers by a series of vertical partitions, in the faces of which
the reproductive organs are developed. The author gives the
norphology, physiology, classification, and distribution as regards
space and time, of the animals included in these two orders.
The facts are stated in a clear and interesting manner, and are
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illustrated by numerous excellent woodcuts. The author has
given the most recent observations in regard to the anatomy and
physiology of the animals, and has produced a manual of great
value to the student of zoology, to whom these lower types of
animals must ever present attractive subjects for observation.
Physiology is indebted in no small degree for its progress to the
labours of naturalists who have made researches into the functions
of these animals, and we do not know any deparument of natural
history move deserving of attention. Much has been done of late
years in the illustration of the various divisions of the Celenterata
by Forbes, Allman, Huxley, Hincks, Busk, Strethill, Wright,
Gosse, Agassiz, Sars, Siebold, Steenstrup, Miiller, Milne-Edwards,
Gegenbaur, Leuckart, and others, Wa have much pleasure in
recommending Mr., Greene’s work as an excellent epitome of all
that has been done by these authors. There is a valuable biblio-
graphy appended, along with a series of questions which are well
calculated to test the student in regard to his knowledge of the
subject.” —Edinburgh New Philosophical Journal.

Scripture and Science not at variance ; with Remarks on the
Historical Character, Plenary Inspiration, and Surpassing
Importance of the Earlier Chapters of Genesis. By Jouw
H. Prarr, M.A., Archdeacon of Calcutta. 4th Edition,
Loundon : Thomas Hatchard. 1861. 8vo, pp. 158.

“It has often been said that the discoveries of science are at
variance with the statements of Scripture, and it is sometimes diff-
cult for those who believe in the inspiration of the sacred volume
to repel the charge made against it by sceptical men of science,
The object of Archdeacon Pratt’s work is to present such persons
with a veply ir: a concise and portable form. It points out the
difficulties to be met with and the objections to be removed, and
tends to strengthen the faith of those who believe the Word of
God. The author gives instances in which Seripture and science
were supposed to be antagonistic, but which were cleared up by
subsequent discoveries. He then enters on an examination of the
carlier part of the Book of Genesis, and concludes that no new
discoveries, however startling they may appear at first, need dis-
turb our belief in the plenary inspiration of the sacred volume, or
damp our ardour in the pursuit of science. The vexed questions
in regard to the six days of creation, the origin of man and of
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species, of death before Adam, the nature of the Deluge, the ori-
gin of languages, are ably handled. Many apparent discrepan-
cies are explained, and several false theories are exposed. The
author writes as & man of science, and at the same time a believer
in the Bible; and he supports his views by able and judicious
arguments. “The hasty and émmature deductions of science
may sometimes stand in opposition to Scripture ; but their seztled
results, in which the body of philosophers agree, often confirm
and illustrate the statements of the inspired Volume. Let us
then hold firm our grasp upon this truth, that the Scriptures are
the infallible Word of God, true in every statement they contain,
although the interpretation sometimes demands more knowledge
than we at present possess; but let us at the same time remem-
ber, that there is no ground whatever for ceasing to pursue
science, in all its branches, with an ardent and fearless mind.
God’s Word and Works never have contradicted each other, and
never can do so. The progress of science in inevitable, and it is
the glory of man’s intellectual endowments. It is the setting
forth of the greatness and wisdom of the Creator in His works.
Let us therefore push on investigations to the utmost with untir-
ing energy. We have nothing tofear. The greatest perplexities
may at any time surround us; but both reason and experience
have armed us with arguments which assure us that all will be
right. Whatever happens, let our persuasion always be avowed,
that Seripture cannot err. Let us be content rather to remain
puzzled, than to abandon, or even question, a truth which strnds
upon so immovable a basis, " —Edinburgh New Philosophical
Journal,

Erratum.—On Page 87 last line, for © Plectrophanes nivalis”
read ¢ Fringilla ntvalis, Wilson."
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3n 097 109 | 29,917 18.7 | 48.1 32.1 077 235 L3 .76 8¢ 79 W.S. W. |W.S, W. S‘ S. L.‘_ 4.90 39 C. Cirr, 4.
31l 29.821 [ 29.820 924 ’ 32.6 | 60.2 | 342 75 | L2038 | 162 0t .82 .St E. S. . by N. 207.20 2.5 Irapp. || Snow. +|Slect. Cu. Str. 10.
REMARKS FOR FEBRUARY, 1861. REMARKS FOR MARCH, 1862.
Highest, the 1761 day, 30427 inches. Snow foll on13 days amounting to 27.77 inches ; it was snowing Highest, the 13th day, 30279 inches. Snow fell on 12 daysamounting to 1775 inches ; it wassnowing
Lo?v"st. the oth day, 29.085 « 101 hours 44 minutgs. 5 ? Barometer. ..., Lowest, t{:e 41;110 day, 20318 128 hours and 50 minutes,
Barometer ... Monthly Mean, 20933 day, * Most prevalent wind, N. E. b{) E. Monthly Mcan, 29.858 . Most prevalent \vn_ndd N.E. by E.
tighest, SR, oron, Leostorevaent Wi 0 B 10 S e er hour, s Sty Rangt 220 saoo 3o Vit G, o doy  moan s poe o, 257
Highest, the 23rd day, 87°9. ost windy day the 25th mean miles per hour, 20.88. s 2 95 " e s 1 s 3 iles per hour, 26,74,
Lo?vest, "sho 15th dagt,-mc . ILeast windy day the 5th da;,' mean milcslx))er hour, 0.11. Thermonnster, JLOWest, the Srd day,—4°1. Least windy day, the 20th day; Calm,

Thermometer... {Monthly Mean, 13925,
Monthly Range, 5708,

Greatest inteusity of the Sun’s rays, 78 ©8.

Lowest point of Lerrestrial radiation,—2004

Mean of Humidity,.740.

Rain fell on 1 day, Inapp.

Aurora Borealis visible on 1 night.
Zodincnl Light bright and well defined,
3 Lunar Haloes and 1 Corona seen.
1 Solar Halo

The Electrical state of tho Atmosphere has indicated wo-

derate intensity.
Crows Ist secn on the 10th day,

Month

Mean of humidity, ‘793.

34 hours,

“}Monthly 3ican, 20°29.

N Range, 56°1.
Greatest intensity of the Sun’s rays, 73°1.
Lowest point of Terrestrial radiation,—5°7.

Rain fell on 4 days, amounting to 0,621 inches ; it was raining

Aurora Borealis visible on 2 nights.

Solar Halo visible 1 day. ghts

Lunar Halo visible 1 night.

;k)dxawl light frequently very bright,

in‘tlg;&i E'Iectncul state of the Atmosphere has indicated feoblo
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SMITH, BECK & BECK’S
NEW
Achvomativ Steveosrope,

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

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

Extract from the ** Athenceuny,” Aug. 28, 1858, page 269,

& The adoption by Mr. Crarpuis of the principle of the daylight
reflector to the stereoScope was noticed by us in the Atheneum for Nov.
Tth, 1857. We therc made some suggestions for further improvements,.
with a recommendation to Mr. Crarruis to ¢ try them.! That gentleman:
has not done so; but Messrs. Smutn & Brex have not only carried out,
they have gone beyond our suggestions,—and from a toy the stercoscope
hag progressed to an object belonging to science. A few words will
enable our readers tounderstand the improvements that have been made
in this justly popular instrument. 1st. By the introduction of achromatic
lenszes the optical part is greatly improved, thereby increasing the defi-
nition and correcting the colour which single lenses invariably show on
the margin of the objects. Theseerrors in the unachromatic stereoscope:
frequently destroy the delicacy of the image altogether.—2nd. By the
application of lenses of such a focal length, and placed at such 4 distance
apart as that all shall see without fatigue, which is not the case with.
those hitherto contrived. But with these improvements in the optical
part of the instrument arose the need of greater delicacy in the mechan-
ical contrivances for observing-to the best advantage ; this led—3rd. To.
an arrangement whereby any one having the sight of koth eyes could.
see the effect.—4th. A thoroughly steady and substantial stand adapted:
for a person seated at a table, and allowing of any alteration of position.
5th. A method for holding the slides so that they cen be placed and
replaced easily and without danger.—6th. Means have been adopted for
va.ying the illumination at pleasure, causing a great variety of very
beautiful effects of light and shade, from the cool tints of moonlight to
the ruddy glow of the morning sun. And, lastly, a compact case to
keep the whole from dust, injury, or exposure. The result is & perfection
beyond which it i3 hardly possible to carry the stereoscope. This per~
fection is admirably exhibited in the stereoscopic views of the Moon,.
taken on glass by Mr. Howcerr, from the negatives obtained by Mr.
‘WarreN DE A Rug with his equatoreal reflecting telescope of 13- inches.
aperture and 10 feet focal length. The stereoscopic effect is obiainedr
by combining two views of the moen, taken at different epochs nearly
in the same phase, but when the disc is in two different conditions of
libration.”

SMITI, BECK & BECK'S IMPROVED: MICROSCOPES.
Price of the Educational Microscope, «evevevasers..$565.00 and $96:00
¢« Student’s “ frome.esesseess$96.00 to $200.80

Apparatus, &c., Instruments used in preparing and materials in
mounting Microscopic objects, or any other article of their manufacture

can be supplied by i )
FRANCIS CUNDILL, AcenT,
6 Commercial’ Chambers, St. Sacrament Streef,

Mo¥TREAL!
£ Catalogues forwarded.



