armirnyrniy
INNSTITUTE

1863, 1864, 1865,

PRINTED BY JAMES BOWES

OF THE

NOVA

OF  NATURAL

VOLUME

HALIFAX :

1867.

L.

{Jratrcbingﬁ and %tanszi:ﬁung

SCOTIAN

1866.

& SONS,

JA AAN\TRIA
SCTENCE,




Ervata—For = Vol IL” printed on each of the two preceding parts of

the Teansactions, read Vol I The present part completes Vol. L.




e T

THE TRANSACTIONS
NOVA-SCOTIAN INSTITUTE or NATURAL SCIENCE.

Vorume I.—Parr 1.

Inaugural Address. By P. C. Hiut, D. C. L., President.

Ir we would know the extent of our knowledge in the present day,
how far man has penetrated into the mysteries of creation by which he is
surrounded, we must compare the state of knowledge at different periods
of the world’s history ; we shall thus obtain a kind of standard by which
to measure the progress which has been made, and may form at least an
approximate idea of our actual position ; we shall see that the boundaries
have been constantly enlarging themselves, and that at the present day
the extent of man’s knowledge in nearly every departmeut of Nature
is infinitely wider, and, at the same time, more accurate than at any pre-
vious period. Now, how has this been accomplished? Much, of course,
is due to the progressive nature of all science, and to the heaven-born
thirst of knowledge which burns in men of every land, and impels them
to toil in its acquisition ; but, however great the ardor or untiring the
efforts, all such isolated labors would really tend but little to enlarge the
boundaries of human knowledge or to increase its aggregate amount.
Communication with each other; every laborer in the field casting his
contribution into a common receptacle whence all can freely draw, can
alone give these results of individual effort their highest value, and con-
vert that which formed the recreation of a single mind into the compouent
portions of one mighty whole.

It is, then, to aid in this important work and to afford a well consti-
tuted and organized channel for the contributions to the general stock of
knowledge of those among ourselves who are interested in the fascinating
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fields of kunowledge embraced in the term * Natural Science” that the
““ Nova Scotian Institute’ has been established. Should our hopes not
be disappointed, we look forward to the time when our ‘‘transactions’
shall be exchanged with older and more important institutions, and any
new and well authenticated fact, having passed the ordeal of our own
local organization, shall be transmitted to the great centres of science, and
become the property of the whole world.

And let us not underrate the importance of having such a channel of
communication opened to us. Nothing is more characteristic of the sci-
ence of the present day than the value attached to facts verified and
ascertained in situ, if I may use the expression ; thus every well authen-
ticated specimen, either of plant or animal, procured on the undoubted
place of its existence, sheds light on the theory that the fauna and flora
of every distinct zone or district had a separate and local centre of crea-
tion, in contradistinction to that opinion which looks to a region of Central
Asia as the original source and centre whence emanated all animal life
at least, after the deluge. Closely connected with this subject are those
important questions in Ethnology, which are attracting the deepest atten-
tion at the present day, but more particularly in America ; and although,
in my judgment, those who adopt the theory of a plurality of races in the
human family, have erréd in reascning by analogy from the distinet
centres of creation of the lower faunas of the earth, to man, inasmuch as
between man and the highest form of anthropoid apes there is a wide and
impassable gulf, yet every fact which tends to hasten the final solution
of the question possesses the utmost importance. 1In this view, what a
significance the acquisition of even one indisputable fact assumes! To
whatever branch of Natural History the enquirer devotes his studies, he
cannot divest his labors of their connection with these questions in which
all that can interest man is involved.

Let us also remember that our own country presents in many aspects a
new and untrodden field for rescarch ;—those representatives of the fish,
of the edible mollusea, of the mineralogy of the Province, which were
sent to the great International Exhibition, have not exhausted the ground :
he who would advance the status of his country in the world of science,
as well as add to the stores of human knowledge, has here both the
incentive and the field to urge him to his noblest efforts.

The love of knowledge itself, however—that noble and unextinguish-
able thirst to which I have already alluded, must be the great motive
animating all our efforts. And rightly viewed, what higher incentive
could be presented to any intelligent mind ? The works of nature are
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3
but the manifestations wuu vaponents of the Creator’s skill ; the universe
is not a mere agglomeration of incongruous clements thrown together at
random and without mutual dependence on each other; order and
system, even where unseen by man, prevail throughout every portion of
creation. To discover this-—to trace the harmouy and connection per-
vading the whole universe ig, in other words, to obtain some insight into
the plans and designs of the Creator when He built up the habitable
world, clothed it with a luxuriant vegetation, and peopled it with that
manifold animal life which occupies every portion of its surface. From
the lichens of the Arctic regions to the stately oak—the monarch of the
woods ; from the coral-building polype, almost destitute of organic life or
functions, to man, made in the image of his Maker, there is a gradation
and order of no humar or arbitrary devising, but forming an essential
and fundamental element of the whole. To have lifted the veil from
gome portions of this wonderful order and design ; to have learned some-
thing of the true system in which the Creator has arranged His works,
form the glories of modern science. Classification, which simply, in one
word, embodies this idea, is now the great object of attention ; thus, the
orders into which the animal kingdom is divided are based on the
essential and immutable diversities which modern research has revealed,
and the transfers which sometimes take place of species, or even a genus,
from one place to another, in the general system, are merely the result of
a further insight obtained by pains-taking laborers into this universal plan
of creation.

The field of labor here opening to »s is unbounded; the objects
presenting themselves for our studies are literaliy inexhaustible : ana
he who, in earnest sincerity of purpose, devotes his attention to any one
branch, however special and circumscribed it may appear, cannot fail
to see new and hitherto unknown evidences of the ekill and wigdom of the
Great Architect, the contemplation of which will not only confer on
himself the most exalted pleasure, but will add to the general stock of
human knowledge.

In these fields of observation, we have in our own Province the most
extensive and interesting materials for study. The shores, the forests, the
rocks, of Nova Scotia, present inexhaustible stores to the student of
nature. 'What Dawson has done for Acadian geology, may be done by
,any other student in any other branch of Natural Science. The object of
this Institution is to stimulate the effort to follow so bright an example,
and to aid and encourage the student by giving a recognized position and
permanency to the results of his Jabars. If we suceceed, in however
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1 Gilpin on the Herring.

limited a measure, in effecting this object, our intentions in founding the
Association will be fulfilled, and our humble efforts for the promotion of
Science and the elevation of our native land will be abundantly rewarded.

In conclusion, I may add that the Society embraces in the field of its
observations not only the Province of Nova Scotia, but also Prince
Fdward Island, Newfoundland, Labrador, and the Bermuda’s localities, to
which the scientific observer has hitherto paid but slight attention.

Arr. I.— On the common Herring ( Clupea elongata ). By J. BERNARD
Grein, A.B., M.D, M.R.C. S.
| Read Feb. 2, 1863.]

From five specimens before me, —one taken at Red-bay, Labrador ;
the second, from the * Banks,”” ten miles seaward ; the third, from Halifax
harbour ; the fourth, from Annapolis Royal, Bay of Fundy; and the
fith from a cod’s stomach, caught last winter, upon the Banks, I may
say they are identical, except in teeth and size ; they all may be called
slender : the head about one-sixth the entire length, the lips dusky black,
the opercles the same, and fins alike in relative position with each other,
and in number of rays, and the belly slightly carinated. They all dip
forward when held by the dorsal fin, and they all correspond in colour,
as far as may be judged from the specimens more or less denuded of their
scales, and part preserved in salt, and part in alcohol.  As regards tecth,
they all had teeth upon the tongue and vomer, except the one from the
cod’s stomach, which had none upon the tongue ; but the Labrador spe-
cimens had none upon the lower jaw, the others having them there.
J. M. Jongs, Esq., showed me a specimen of a Newfoundland herring,
with teeth upon vomer, tongue, and both upper and lower jaws. On the
head of another Labrador specimen, boiled and taken apart, I found teeth
only on the vomer ; under a strong glass the lower maxillary was slightly
serrated. In size, the Labrador measures 15 inches; the Bank, 13} ;
the Shore, 11; the Annapolis, or Digby herring, 7 to 8 ; and that taken
from the cod, about 5 inches. Notwithstanding the difference in size,
and in teeth, which last T shall again refer to, I can only consider them
of one species.

The description of an ordinary herring taken from the market at
Halifax, will serve as a type for all :

“Body, long and slender; head, one-sixth the length; 2 pectoral, 1 dor-
sal, 2 ventral, and one anal fin. The candal deeply cleft. The dorsal
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Gilpin on the Herring. )

sub-quadrate, anterior rays highest, the body covered by scales so deciduous
that one fancies they owe their adherence to life; color of upper third, dark
blue, with faint reflections; lower two-thirds, silvery white, a decided line
of demaurkation Dbetween the colors; opercles, with a yellowish tinge and
violet reflections ; lower lip longer than upper, both dusky black, a few dark
spots of blue along the sides; belly sharp, carinated rather than serrated,
s[:arper in the young, showing very plain in the spawn-bearing female,—
irides silvery,—size, 10 to 16 inches—teeth, constant on tonﬁue and vomer ;
wanting, more or less, on jaws. Fin rays, P. 16, V. 8, D. 18. Though
these differ in some individuals.”

Those taken on the Banks, ten miles seaward, are larger, go in separate
runs, are fished for with larger meshes, and are sold as distinet fish in
market from the shore herring.

During winter small specimens are frequently taken from the cods’
stomach caught upon the Banks, and there can be no doubt they might
be obtained if looked for during this season in any of our land-locked
bays, carrying 50 or 60 fathoms, as they are at Cape Breton and Fortune
Bay, Nfi'd. They approach the Nova Scotia shore early in March, at
first very stragglingly and very lean ; I have myself seen spawn fish in
May. The fishermen tell me they find them at all seasons. As the
summer advances they become fat. During the latter part of August
they are in theis prime, and are preparing to spawn—which operation
takes places in September and October.

The warm, sandy coves, and still land-locked bays, about Sambro, East-
ern Passage, Shelburne and Prospect, are favorite resorts, in from 5 to 10
fathoms. Here the fish may be seen lying upon the bottom in thousands.
They may be measured by the acre. The sea is white and turbid with
the spawn, and ropes, in passing through i*. becorae as large as small
hawsers. The cod and his varieties approach io feed upon it, whilst
quantities are cast upon the beaches by the sea.

Before the long cold nights and stormy seas of November arrive,
the herring have .eft the surface to rcappear the following spring. In
New Brunswick, according to Periry, the great spawning ground is
Southern Head, Grand Manan. Here the herring commence in July and
end in October. Along the Bay of Fundy a run o1 large, thin, spawn-
bearing herring appear about the middle of May. About the last of
June a separate run of small barren herring appear in Digby basin from
the Bay of Fundy. These are fat, and about 1 in 12 have spawn, and
in August immense numbers of fry appear on the shoal bars of the Basin,
doubtless the spawn deposited in early spring. Prriey reports that
spawn is found in the Bay of Fundy in June.

Thus we arrive at a very enrious fact, that ovr herring, though of the
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6 Gilpin on the Herring.

same species, spawn some in June and others in October. At Labrador,
Newfoundland and the Magdalen Islands, April and May are the
spawning months,—allowing from six to ten weeks for the period of
hatching, from the analogy of other fish whose periods we do know, then
one run must be produced during the stormy seasons of November and
December, after the fish have long left the surface, whilst a second more
highly favored run commences its existence during the warm tranquil
season of midsummer, upon the shallow beaches and warm shoals of the
basins emptying into the Bay of Fundy.

Thus, commencing life under such different auspiees, it would seem
that each hatching or ““run” keep by themselves, at least during their
early life, and revisit annually their breeding places. Self-protection
keeps them from the older ones, who prey upon them equally as the cod.
The most intelligent observers informed Periey, that it takes three years
to perfect their growth, and that they spawn the second year.

Thus we have a small run of 7 to 9 inches of the second year, about
one in twelve spawning, revisiting the shallow basins of the great Bay of
Fundy (which run reappears as the famous Digby herring in all the
markets of the world), during July and August, and then retiring from
the surface. The shore run of the Atlantic coast of Nova Szotia, about
11 inches in size, appearing in early March, and spawning in September
and October ; and large Labrador, Bank, or Grand Manan run appearing
in March, and spawning in April, May and June. All scek the deep
soundings in winter. At Fortunc Bay, Nfl'd., they are taken in nets
during mid-winter, beneath the ice. Here the soundings are 70 or 80
fathoms, the water land-locked and still. The fishermen suppose the
frozen surface makes the sea dark and apparently more secure for them.
The return of spring warming the water, and the summer seas, scems to
be the signal for this vast army, each in its separate brigade, to move
upward to the surface and onward along our coasts, to fatten in the roll-
ing pastures of the ocean, and prompted by instinet, whose causes are un-
known to us, but irresistible to them, to shed their spawn now upon the
ice-washed Labrador in early Spring ; now upon the warm gand bars of
the Digby basin ; or, lastly, upon the shoals of Grand Manan, or Pros-
pect Bay, warmed by the summer heats and autumnal sun. The pur-
suit of food must be another great cause for their annual migrations. A
close observation of the food found in the stomachs of herring at different
seasons would do much in discovering a general rule for the proverbial
uncertainty and caprice of their movements.

Upon the authority of YaARRELL, who qnotes D, M‘Nx1x, I have stated
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Gilpin on the Herring. 7
the larger ones prey upon the smaller, but our fishermen deny the fact
of finding young herring in the stomach of larger ones. The surface of
the sea about our coasts in Spring and Summer is fairly alive with the
medus®, and our shores are covered in winrows with small shrimps,
called brit and herring bait, one cannot but fancy that these rich gelatinous
masses must allure him to the surface.

To sum up all that I have obtained within regard to our herring :

1. It is of one species.

2. With regard to teeth, thosc upon the tongue and vomer seem con-
stant in all ; the larger specimens very rarely upon the lower lip; the
smaller usually having them there. Generalsing from examining some
hundred specimens, 1 would say the teeth became obliterated by age, and
that the more readily as they have no bony origin like the genus Salme.

8. Some spawn in May and June, others us late a8 October. This
very remarkable fact, causing suggestions of how far it modifies the
growth and habits of each run, stands so far without any reason.

4. These separate ruvs, hatched uuder very different circumstances,
and necessarily of different age and size, revisit their old haunts, spawn
the second year, and are three years in attaining adult size, and probably
by that time become absorbed in the runs of older fish.

5. That great and small of all ages approach the surface, and the
land in spring, and disappear in autumn. The warm seas and calm
weather of the summer being necessary for their spawning and their food,—
that as far as regards our coasts their only migration is from the deep
soundings of the sea banks to the coasts and back again,—~though I by no
means assert that in higher latitudes they do not perform greater
migrations. These migrations must cause a total change in the food, the
temperature, respiration and external pressure during winter and sum-
mer.

Following Degav and Sroreg, I have considered it a distinct species,
from the Harenga, or English, though Ricmarpson calls his taken at
Bathurst inlet, Harenga; and Yarrenr’s deseription of the Harenga
seems to vary but little from ours.

We have seen that our herring passes his existence altc nately in a
state of rest in deep soundings, (this rest not so deep though, as from
recent facts, we infer the mackerel does, who, it would appear, becomes
torpid and blind during winter, like certain Batrachians whom he
resembles in his color), and of a highly, aerated and lively existence upon
the surface. During this state he presents himself as food for man who
employs his arts in securiog this rich bounty, spread as it were at his




8 Gilpin on the Herring.

door.  This brings us insensibly to the history of our Herwive
Frsuery.

As early as March, herring are taken in nets on our coast, but the fish
are so straggling and the seas so boisterous, that except for bait, fishing
does not commence till May. In this month a run of large fat herring
are taken in nets upon the Banks, which lie 10 or 15 miles seaward, and
carry about 75 fathoms water. A net 30 fathoms long and 8 deep is
passed from the stern of o hoat at anchor. The free end drifts with the
tide, held to the surface by cork floats, sometimes the tides carry the net
down 15 fathoms in a slanting direction,~thus drifting from night to
morning,—the'net is overhauled, and from 20 to 100 dozen is the ordinary
catch. It is very evident from the distance from shore, the need of ealm
weather for the boats and nets, as well as for the fish who are very
susceptable to rough seas, this fishing must be precarious. The boats are
stout, weatherly keel boats, with a half deck, from 5 to 15 tons, earrying
a gib, fore and maingail, and usually called second class fishermen, when
entered at a regatta.

The ““in shore run,” a fish of smaller size, are taken in nets set to a
buoy, instead of a boat, the free end drifting to the tide. These nets are
often moored from one buoy to another, to preserve a permanent position
across a creek or small bay. In these various ways herring are taken by
the shore population of the whole Atlantic and Gulf coast of Nova
Scotia, from the Bay of Fundy to Cumberlaad. The immense tides of
the Bay of Fundy, leaving long flats and sand bars at low tide, and the
steep trap formation of its southern coast line have singularly altered the
character of the fishing. Here the drift-net fishing obtains, boats and
nets drifting for miles upon the flow and returning upon the ebb, the nets
twisted and coiled into apparently impossible masses. The shores of the
trap formation being flat tables of trap reaching plane after plane into
the sea, with no crevice to hold a stake or anchor a buoy, the fishermen
procure stout spruce fir trees,and lopping off the branches, leave the
long lateral roots attached to them. These, they place upright in rows
upon the bare rock, and pile heavy stones upon the roots as ballast,
stretching their nets between them. Entirely submerged at flood, at ebb
they are left high and dry, and often loaded down with fish caught by the
gills in the meshes of the net. These nets are usually set for a large,
lean spring herring, running for the flats in early spring to spawn. This
method of fishing obtains throughout the whole trap district of the Pro-
vince bordering upon the Bay of Fundy. With the exception of Briar
and Long Islands, about whose coves nestle a hardy race of fishermen,
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whose red-tan sails are seen from Mount Desert to (ape Suble; and in all
weathers, the population of these districts are farmers, rather than fisher-
wen, tilling the southern slopes of the North Mountain, and employing
their spare time in procuring their winter supply, or a few boxes of
smoked herring for barter. Where unopposed by the stern barrier of trap-
rock, the great Bay pours its tide-waters up St. Mary’s, or through the
Digby Gut, into the Annapolis Basin, or sweeps up the Avon and Horton
estuaries, or stays its flood on the Cumberland marshes, Minas, Basin, or
the Shubenacadie ; there, a rural popuiation, dwelling on the borders of
those streams and basins, hail with delight the »eriodically returning
wealth teeming in its muddy waters. Smooth seas, sandy bars, and mud
flats dry at ebb, replace trap-dyke and boisterous waves. The fisheries
are curiously modified by these physical changes. Flats and punts take
the place of keel-boats and whalers. Young fir-trees are driven into the
goft sand, dry at ebb. Standing eight feet high, their green branches in-
terlacing, they are formed into circles or L’s.  The retreating tide, which,
in its flow, swept some 30 feet above them, leaves a teeming mass of
helpless fish stranded in the shallow pools within their circle. This brush
weir-fishing, as it is termed, less rude than the rugged stone-loaded stakes
of the trap coast, yet is inartistic enough to provoke critisism in its waste
of life, fish too small for use being included in the catch; yet we must
recollect that it requires capital and population to be humane, and that
these fir-trees, renewed yearly, are the cheapest and only material at hand
for a population, with no surpluss time or capital. In these weirs are
taken the Digby or smoked herring, known so well in all markets.

The returns for the year 1861, are 190,000 bbls. of pickled, and
35,000 smoked herring, for the Provinee ; but the number sold as fresh,
in the market at Halifax, and those cured by the families living on the
sea-board, for their own use, as well by those in the interior, who may be
wet in strings of 20 or 30 waggons, returning laden with fresh or round
fish, as they are technically called, to be cured at home, would, at least,
give 50,000 bbls. more.

In this paper I have endeavoured to prove by facts seen myself, by
others gleaned from old and experienced fishermen, and from the best
American writers—Degay and Storer,—and from the very able report
of the late Moses Prruev, Esq., (whose loss, as a gentleman and natur-
alist, to the Lower Provinces, I may be allowed here to deplore,) that our
common herring makes no long migrations as those of the British Isles are
said to : that he passes his winter either in our deep bays, ice-locked, or
in deep sca soundings : that the summer heats and smooth seas bring him

v




10 Gilpin on the Herring.

to the surface and to the land, in seperate runs of different aged fish,
caused by his spawning in early spring and autumn. I say endeavoured
to prove, for I am conscious many of the facts need more proof and closer
investigation, and may turn out not facts, after all. I have merely hinted
at the different existences of winter under deep pressure, half torpid,
perhaps beneath 70 fathoms, and his summer life on the surface—of the
different times of spawning, as yet without reasons for so singular a fact,
modifying, as it must, the early life of the fry. I do not advance any of
these facts as new, but rather as newly put together; and I have given
a slight sketch how, out at sea, he is waylaid by the fishermen, conducted
in shore and beset with drift and set nets, fir-tree stakes and pine brush

weirs, by a rural population intent on gathering their rich sea harvest to
their homes.

The following letter of Mx. Bexsamix Haroy, on the Digby Herring :
its food and habits; its three separate runs; and his opinion that six

years is the period of its growth is given, as it well deserves entire, though
differing from other observers :—

M. Jongs,~Dear Sir—

I have not much to communicate on the subject named by you,
but will give you what little information that T am in possession of, as re-
gards the Digby Herring.

The first herrings that make their appearance in the Basin, come the
last of March and first of April ; about the first of May they begin to
spawn, and by the 20th 0% May they have mostly left the Harbour.
About the time they leave, a small sized run of herrings come in, they
stop but a short time, about two weeks, and then leave. From the
middle of June to the first of July the regular school come in—they stop
generally about six weeks, sometimes longer, and then leave. There are
a very few spawn fish amongst the last named ; of the second there are
none ; the first are nea:ly all spawn, or what is called melt fish,—which
means male and female. The spawn, or young herring, grow rapidly :
1 think, the first year about four inches, as near as I can ascertain. I
think, in about six years they attain to what is called the large Digby
berrings. Their food is a small insect, just discernable with the naked
eye, which I think generally keeps near the surface of the water.

heir manner of taking them is by swimming along with their mouth open,
and catching them, and then emiting the water through their gills. They
are timorous ; thunder drives them into deep water. They follow their
prey close in shore in the night, but retire as soon as broad day light ap-
pears, and then return the next night, and so on. I have hwﬁ them
jumping and skipping about, till about half an hour before the weir
would shew out of the water, and then retire just outside of the weir,
and there stay and feed awhile. When they go over the weir,
as before named, there would be about three feet of water over the
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Hardy on noclturnal lbfe of Animals. 11

weir. I have seen them, just at night, come within about 300 feet of the
weir, and stay there, not coming nearer that night ; their line would be,
in some places, straight, and others, crooked, just as our weir’s were
shaped, though there were from 6 to 8 feet water over the weirs.
do not think I have anything more that would be of serviee to you,
I remain, Dear Sir, Yours,
Benyamix Haroy
Smith’s Cove, November 26, 1861

Arr. I1.—Nocturnal life of animals in the Forest. By Capt. C. C.
Harpy, Royal Artillery.

(Read Feb. 2, 1863.]

IN one of the most attractive of the works of HumsoLpr, entitled
‘“ Views of Nature’’—a collection of thoughts and personal observations
in connection with some of the noblest objects of nature in different parts
of the world visited by the great naturalist—appears an interesting frag-
ment called “ The nocturnal life of animals in the primeval forest,”
suggesting to me comparative remarks on animal life in our own sombre
woodlands.

The great writer in the commencement of this chapter describes the
scene of his observations, coupled with some decisive remarks of his own,
on the nature of a primeval forest, which I think it well to introduce here.
It is the boundless forest district which, in the torrid zone of South Ame-
rica, conneets the river basins of the Orinoco and the Amazon. *‘This
region,” says Humsorpr, *‘ deserves, in the strictest sense of the term,
to be called a primeval forest—a term that in recent times bas been so
frequently misapplied. Primeval (or primitive) as applied to a forest, a
nation, or a period of time, is a word of rather indefinite signification and
generally but of relative import. If every wild forest, densely covered
with tres, on which man has never laid his destroying hand is to be
regarde as a primitive forest, then the phenomenon is common to many
parts, both of the temperate and the frigid zones; if, however, this
character consists in impenetrability, through which it is impossible to
clear with the axe between trees measuring from 8 to 12 feet in diameter
a path of any length, primitive forests belong exclusively to tropical
regions. This impenetrability is by no means, as is often erroneously
supposed in Burope, always occasioned by the inteflaced climbing
“lianes ’ or creeping plants, for these often constitute hut a very small
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portion of the underwood.  The chief obstacles are the shrub-like plants

which fill up every space between the trees in a zone where all vegetable
forms have a tendency to become arborescent.”

Now our North American fir forests—especially in districts where
woods predominate and the growth of timber is large—have =0 frequently
—generally —been termed ‘' primeval,” that we are bound to enquire
into the justice of HumsoLpy's very decisive statement of his own views
of the etymology of the word. He claims the tit'e for the South
American forest from its impenetrability ; had he done so from the
enormous diameter and consequent age of its trees, and could have
proved that they were in general the original indiv'duals planted in
the present geological epoch, we siould be compelled to cede the
title as not applicable to our own woods—for from the natural life of our
timber trees—even the giant ‘‘ Pinus strobus,’” rarely attaining more
than 1000 annular rings, though an instance is recorded of 1500 having
been counted—the present generation cannot look back with those ancient
trees which by some have been placed as coeval with the builders of
the pyramids. Still, as it is evident that in the heart of the great fir
forests of the Nerth, even in many wooded portions of this Provinee, the
hand of man has never stirred to remove the existing giants, whilst the
bones of their ancestors lie mouldering and moss-covered beneath, I
cannot see why they do not merit the term primeval—not in the Von
Humpoupt’s aceeptation, but according to the ordinary recognition of its
meaning, and as—* original, such as was at first,”” says Johnson.

Before leaving Humporpr's beautiful deseription of the night
life of creatures on uic Orinoco, and for the sake of comparison, I will
quote a few passages exemplifying the excitement and confusion of
gounds in those strange tropical forests as compared with the calm silence
of our sombre woods

““We passed the night as usual in the open air, on a sandy flat,
on the bank of the Apure, skirted by the impenetrable forest. We had
some difficulty in finding dry wood to kindle the fires, with which it is
here customary to surround the bivouac as a safe-guard against the
attack of the Jaguar. The air was bland and soft and the moon shone
brightly.  Several crocodiles approached the bank ; and I bave observed
that fire attracts these creatures as it does our crabs and many other
aquatic animals. The oars of our hoat were fixed upright in the ground,
to support the hammocks. Deep stillness prevailed, enly broken at
intervals hy the blowing of the freshwater dolphing which are peculiar to
the river net work of the Orinoeo “i"‘:
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* After eleven o’clock, such a noise began in the contiguous forest, that
for the remainder of the night all sleep was impossible. The wild eries
of animals rung through the woods. Among the many voices which
resounded together, the Indians could only recognize those which, after
short pauses, were heard singly. There was the monotonous, plaintive
cry of the Aluates, ‘howling monkeys,’ the whining flute-like notes of
the small sapajous, the grunting murmur of the striped nocturnal ape,
(which I was the first to describe), the fitful roar of the great tiger, the
cuguar or maneless American lion, the peccary, the sloth, and a host of
parrots, parraquas, (Ortalides), and other pheasant-like birds. Whenever
the tigers approached the edge of the forest, our dog who had before
barked incessantly, came howling to seek protection under the hammocks.
Sometimes the ery of the tiger resounded from the branches of a tree,
and was then accompanied always by the plaintive piping tones of the
apes who were endeavoring to escape from the unwonted pursuit. If one
asks the Indians why such a continuous noise is heard on certain nights,
they answer, with a smile, that the animals are rejoicing in the beautiful
moonlight, and celebrating the return of the full moon. To me, the
scene appeared rather to be owing to an accidental, long-continued, and
gradually increasing conflict among the animals. Thus, for instance, the
jaguar will pursue the peccarics and tapirs, which densely crowded
together, burst through the barrier of tree-like shrubs which opposes
their flight. Terrified at the confusion, the monkeys on the tops of
the trees join their cries with those of the larger animals. This arouses
the tribes of birds who build their nests in communities, and suddenly
the whole animal world is in a state of commotion. Further experience
taught us that it was by ne means always the festival of meonlight that
disturbed the stillness of the forest ; for we observed that the voices were
loudest during violent storms of rain, or when the thunder echoed,
and the lightning flashed through the depths of the woods. The good-
natured Franciscan monk who (notwithstanding the fever from which he
had been suffering for many months) accompanied us through the
cataracts of Atures and Mapures to the Brazilinn coast, used to say,
when apprehensive of a storm at night, ‘ May Heaven grant a quiet
night both to us and to the wild beasts of the forest!’”

Such is a glimpse at animal existence in a region apparently forever
dedicated to nature, assuming her most wondrous and luxuriant forms
and plumage, and given up to the strife and dominion of the fiercer wild
animals.  What a contrast presents itself on entering the solitudes of the
pine forests of North America—sombre, but vet most attractive to the
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lover of nature, in the perfect harmony of its mysterious gloom and
silence with the life of its animal tenants, their retiring and lonely habits,
and their often plaintive and mournful voices! Our perceptions of the
harmonies of nature as inseparably connect the mournful hooting of the
great owl with the glooms of the black spruce swamp, as we can the
tangled wildness and tropical vegetation of the South American forest,
with the discordant notes of its gaudy parrots and the screams of its
monkeys. Although almost all of our mammalia are nocturnal in their
habits, and many of them beasts of prey, their nightly wanderings and
strife with their victims, are conducted in the most orderly manner,
compared with the scenes we have referred to. Quiet, noiseless stealth
is the characteristic feature of all animal life in the forest ; mutual
distrust of the same species, and ever-present tendency to alarm pre-
dominates even in the wildest districts, where the sight of man is
unknown, or unremembered at least. At the slightest sound the rumi.
nants and rodents cease feeding——remaining motionless either from fear
or instinct ; the rabbit or hare thus frequently avoiding detection, whilst
the moose can so silently withdraw if suspecting an enemy, that I have
on more than one oceasion, remained hours together on the stillest night
believing the animal to be standing within a few yards in a neighboring
thicket to which he had advanced in answer to the call,and found at
length that he had suspiciously retreated. The great creature had
retired, worming his huge bulk and sonorous antlers through the entangled
swamp, without detection of the straining ear to which the nibbling of a
porcupine at the back of a tree in the same grove was plainly audible.
The habits and sounds of animals at night are especially familiar to the
hunter when calling the moose in the clear moonlight nights of September
and October,~—the season when this animal, forgetting his usual caution
and taciturnity, finds a voice to answer the plaintive call of his mate, and
often advances to sure destruction, within a few yards of his concealed foe.
As the sun lowers beneath the horizon, and twilight is giving place to the
uncertain light of the moon, we listen between the intervals of the In-
dian’s calls (about twenty minutes is generally allowed) to the sounds in-
dicating the movements of nocturnal animals and birds. The squirrels
which have raced around us and angrily chirruped defiance from the sur-
rounding trees, all through the twilight, at last have scuttled, one and all,
into their holes and fastnesses, and the small birds drop, one by one—
the latest being the common robin, who is loth to leave his rich pickings
of ripe berries on the upland barren, on which he so revels ere taking
his annual departure~~into the bushes. No longer annoyed by the mul-
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titudinous hum and bustle of diurnal animal life, the ear is now relieved
and anxiously criticises the nocturnal sounds which now take their place.
A little pattering and cracking of small sticks, often magnified into the
movements of moose, accompanied by a low grunting whine, not dissimi-
lar from the cry of a guinea-pig, attests the presence abroad of the porcu-
pine, come forth from rocky cavern or hollow tree to revel on the rind of
young trees, berries and nuts. Lucky fellow, he fears not the talons of
the wooping owl or the spring of the wild cat; he is a perfect *‘ monitor” in
his way, and woe to the peace of mind and comfort of body of his
adventurous assailant. Even the moose is lamed—if not for life—for a
tedious time, by accidentally treading on the back of the * Maduis.”
The porcupine is essentially nocturnal in its habits, retiring at break of
day, (when I have often surprised them and chased them to their dens)
to a long sleep and good digestion. An answer perhaps has at length

- been evoked from a distant moose—if from far off, resembling the noise of

the chopping of an axe—when nearer—partaking of a more guttural sound,
most unmistakeably imitated by the word *‘ quoto,” when uttered through
a cone of birch bark ; but many a time is the too sanguine hunter doomed
to disappointment ; the animals appreeiation and perception of his own
language too frequently prove the Indian, even, to be but a sorry imitator,
whilst the moose at length stands still to listen—~maintaining this attitude
for sometimes a couple of hours without a movement—and when the
impatient hunter once more ventures to allure him by another call, he is
off in silent, though hasty, retreat.

As an instance, however, of departure from their usual courso of
caution and quiet comportment at night, on the part of the moose, I will
quote what I heard in a very wild, and then almost unhunted portion of
the eastern forests, from one of my former narratives:

‘““Though it was very cold, and my damped limbs were stiffening
under me from crouching so long in the same posture, I could not but
enjoy the calmness and beauty of the night. The moon was very low,
but the columns of a magnificent aurora, shooting up to the zenith,
threw a mellow light on the barren, which, covered by mist as by a sheet,
appeared like a moonlit lake, and the numerous little clusters of dwarfish
spruce as islands. We had not heard a moose answer to our ¢all for
nearly‘an hour, and were preparing to'move, when the distant sound of a
falling tree struck our ears. It appeared to come from the dim outline of
forest whieh skirted the barren on our left, and at a great distance.

“Down we all drop again in our deeply impressed couches to listen.
The sounds indicate that moose are travelling through the woods and close
to the edge of the barren. Presently the foremost moose is abreast of our
position, and gives vent to a wild and discordant ery. This is the signal
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for a general uproar amongst the procession of moose, for a whole troop
of them are following at long and cautious intervals.

“The timber is crashing loudly opposite to our position, and distant
reports shew that more are still coming on from the same direction. A
chorus of bellowings respond to the plaintive wail of the cow. The
branches are broken more fiereely, an«l horns are rapidly drawn across
stems as if to whet them for the combat. Momentarily I expect to hear
the crashing of rival antlers. One by one the bulls pass our position,
and I long to get up and dash into the dark line of forest, and with a
chance shot scatter the procession; but to do so would entail wanton
disturbance of the country ; so we patiently wait till the last moose has

assed.
i Never before had 1 heard the calmness of the night in the Nova
Scotia forest so disturbed ; they had passed as a storm, and now the barren
and the surrounding country were once more enveloped in the calm
repose of an autumnal night, unbroken, save by the chirrup of the snake
in the swamp.”

The family of Strigidee are now very busy hunting mice, shrews, and
even hares, through the darkest swamps and occasionally uttering their
melancholy hootings. That of the cat owl, horned, or eagle owl, is
one of the most impressive sounds of the forest at night. Coming on
the ear of the sojourner in the woods most frequently just before day-
break, and emanating from the darkest recesses, the voice of this bird is
eminently suggestive of most melancholy solitude and ghostliness, and
one instinctively awakens the dying embers of the fire. I believe there
is nothing of its own size that this powerful fierce bird will not venture to
attack under cover of the night. The poor hare constantly falls a prey
to it—the settler frequently loses his poultry—even geese—through its
nocturnal visits. An Indian, of my acquaintance, nearly lost a small
woolly dog last fall by the attack of a cat owl; and there is one confined
in a separate cell at Downs’ gardens who actually committed the erime of
fratricide a short time since. This bird is not so exclusively nocturnal as
some of the other species. I have frequently started them sitting exposed
to open daylight, and perfectly well able to find their way to another
hiding place—particularly by the wooded banks of the Shubenacadie and
its tributaries.

Of all premonitors of the approach of a storm the night voices of the
barred owl and the loon are the surest. ‘‘ The coogogues is noisy again ;
more rain coming,” says the Indian, and whether we hear the unwonted
chorus of wild hootings soon after sundown or at daybreak, the storm will
come within the twelve hours. Such is the case when we hear in summer
the frequent screams of the great northern diver answering each other
from lake to lake. The barred owl seems the most impatient of daylight
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of the whole family; the white owl least so, but none of them are so
incapable of finding their way in broad daylight as the common barn owl
of England, inhabiting ruined buildings and towers, or the wood-ow!
disturbed from his dark ivy-covered cavity in the hollow tree. The little
Acadian owl commonly called the *‘ saw-whet,”” is not uncommon in our
woods—uttering, morning and evening, its peculiar and (until known)
mysterious tinkling sound from the thickest groves of spruces. In one of
these I ence captured one just about sundown when going to a barren to
call moose. The Indian made a noose on the top of a long stick, and
after a little manceuvring, during which the bird kept hovering round us,
hissing and setting up its wings and feathers in great anger, he got it over
its neck and secured it without injury. This little owl weighing bug two
ounces and a copper, will actually kill a rat.

Wherever there is mystery there lies a charm. Mr. Gossg, an eminent
naturalist, in describing his feolings on hearing this bird, speaks thus:

““In the forests of Lower Canada and the New England States, I have
often heard in Spring, a mysterious sound, of which, to this day, I do not
know the author. Soon after night sets in, a metallic sound is heard
from the most sombre forest swamps, where the spruce and the hemlock
give a peculiar density to the woods, known as the black growth. The
sound comes up clear and regular, like the measured tinkle of a cow-bell,
or gentle strokes on a piece of metal, or the action of a file upon a saw.
It goes on with intervals of interruption, throughout the hours of dark-
ness. People attribute it to a bird which they call the whetsaw ; but
nobody pretends to have seen it, so that this can only be considered con-
jecture, though a highly probable one. The monotony and pertinacity of
this note had a strange charm for me, increased doubtless by the uncer-
tainty of its origin. Night after night it would be heard in the same
spot, invariably, the most sombre and gloomy recesses of the black-tim-
bered woods. T occasionally watched for it, resorting to the woods before
sunset and waiting till darkness ; but, strange to say, it refused to perform
under such conditions. The shy and recluse bird, if bird it was, was
doubtless aware of the intrusion and on its guard.

““Once I heard it under peculiarly wild circumstances. I was riding
late at night, and, just at midnight, came to a veri lonely part of the
road, where the black-forest rose on either side. Everything was pro-
foundly still, and the measured tramp of my horse’s feet on the frozen
road, was felt as a relief to the deep and oppressive silence; when
suddenly, from the sombre woods, rose the clear, metallic tinkle of the
whetsaw. The sound, all unexpected as it was, was very striking, and
though it was bitterly cold, I drew up for some time to listen to it. In
the darkness and silence of the hour, that regularly measured sound,
proceeding, too, from so gloomy a spot, had an effect on my mind,
solemn and unearthly, yet not unmingled with pleasure.”

3
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There is a bird, that 'ong after sundown, and when the moose-caller
begins to feel chilled by long watching on the frosty barren, will rush
past him with such velocity as to leave no time to catch a certain view of
its size or form. It passes close to the ground and with the whizzing
sound of an arrow. Almost every night, whilst thus watching, I have
noticed this bird ; can it be the night hawk ? But October is late for so
tender a bird ; the latest day in which I have observed it in Nova Secotia,
was the 28th September.

Another mysterions sound which many of the Indian hunters connect
with superstition, and attribute to spirits of the Orpheonist description, is
that curious, rushing sound of musiec—an indescrbable melodious rustling
in thg calm atmosphere of a still October night, with which the ear of the
moose-hunter becomes so well acquainted. Most probably the cause
exists in the tension of the nerves of that organ.

The fierce yell of the lucifee, and the short sharp bark of the fox,
often are heard in wild parts of the country : they are both in pursuit of
the unfortunate hare which falls a frequent prey to so many of the
carnivora and raptores. I once heard the startling ery of the former
close to my head, whilst reposing in the open, after a night’s moose-
calling away from camp. Its bounds upon its prey, having stealthily
crept to within sight, are prodigious. I have measured them as over
twenty feet in the snow.

I have always noticed that in the small hours of the morning there
appears to be a general cessation of movement of every living creature in
the woods. Often as I have strolled from camp into the moonlight at
this time, I never could detect the slightest sound—even the busy owls
seemed to have retired. The approach of dawn, however, seems to call
forth fresh exertions of the noctural animals in quest of food, and all the
cries and calls are renewed—continuing till the first signs of Aurora send
the owls flitting back into the thick tops of the spruces, and calling forth
the busy squirrels and small birds to their daily occupation.

Once and only once did I hear the little red squirrel utter his wrathful
chirrup at night—a bad sign, say the Indians ; they firmly believe that
it prognosticates the death of one of their friends. Neither does the
chip-munk or little striped ground-squirrel come out at night; the only
member of the family of nocturnal habits is the flying squirrel, a rare but
most beautiful little creature. Lying in an open camp, I once saw its
form sail in a curved line from tree to tree in the moonlight.

Of night songsters amongst our small birds we have few examples
The whip-poor-will is our only systematic nightingale, if we may call him
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0. Arriving in June, and choosing the pleasantest retreats in copses, by
picturesque intervales, and generally preferring the neighborhood of man,
the plaintive song of this bird is strongly associated with the pleasant
ness of a summer’s evening in the country. Occasionally, however, the
white throated sparrow, or the common peabiddy bird, ( F. Pennsylvanica)
strikes up his piping note at various times of the night, and is often heard
when the surrounding woods are suddenly lighted up by the application of
fresh fuel to the camp fire. Still, as a general rule, the pleasing notes
of song birds are foreign to the solitudes of the large fir forest whose
gloom is appropriately increased by the wilder voices of predatory birds
and animals. With these imperfect remarks, I close the present sketch
of the night life of animals in the woods.

Arr. IIL.—Some recent movements of the earth’s surface. By Tuos.
Bevr.
(Read before the Institute, Feb. 2, 1863.)

I have thought it well, in the first geological paper read before our
Institute, to take a subject of general interest and to treat it in a less
technical manner than is usual before scientific societies. To address
rather my non-geological hearers, who must in a young society like ours,
form the large majority ; and to ask the indulgence of my more scientific
friends.

I well recollect the interest with which I first saw sea shells encased in
hard rocks, hundreds of feet above the sca, and how that interest was in-
creased, when proof upon proof showed that nearly every sandstone had
been a sea beach—nearly every limestone hadsbeen deposited in the deep
ocean,~and yet, there they were, hundreds of feet above that ocean,
beneath which they had all been accumulated, and where the various
animals whose remains were now imbedded in their hard casing had lived
and died. It was casy to understand how corals could build up, in the
course of time, great masses of limestone, and how the hard casings of
shell fish might be imbedded and preserved in sediments at the bottom of
the sea. The difficulty was to account for the breaking up of these
ancient sea bottoms and for their upheaval.

Further examination shewed that a simple or a single upheaval would
not account for the phenomena. That there must have been oscillgfions
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of level. Fathoms deep, over the sandy bottom, mailed fish had pursued
their feebler brethren. Then palm trees and ferns waved in the breeze
over wide mud flats, and then again the ground on which they grew was
submerged, and the finny tribes resumed their sway.

As we examine the geological records of the earth’s surface, no truth
is more apparent than this : that every where the sea and the land have held
alternate dominion-~where we have now broad cont'nents or rocky islets,
the sea once flowed, and where the unfathomed deep now rolls, rocky
coasts once defied the ocean’s roar, and reared their crested peaks, apparently
immutable. Are these upheaved and shattered rocks the monuments of
mighty convulsions to which the earth was once subject, but from
which it is now free ? of stupendous forces once active, but now quiescent ?
Thirty years ago these questions would have been answered unhesitatingly
in the affirmative, for it was then usual for geologists to construct
ingenious theories, by which, according to some, the world at one time
was in a state of complete fusion,—a ball of igneous molten matter,—
whilst others jumbled up water, earth and metals, and allowed them to
sink down according to their specific gravities.

The theory of primeval chaotic fluidity is almost abandoned ; that of
universal fusion still finds many able advocates ; but there is a large and
increasing school of geologists, headed by the illustrious LveLr, who
teach that nature is working now as ever. Slowly, almost imperceptibly
remodelling continents, raising some, lowering others, and that the
forces that raised the ancient sea beds are still at work, busy as ever, at
their ceaseless toil.

Geology is not merely a dry catalogue of names of minerals and shells,
but a study of vast changes, both of the animate and inanimate world, ex-
tending over long ages ; the key to explain which is to be found in the
attentive observation of natural phenomena now going on around us.
The same agencies existed in the earliest geological periods as at present.
In the oldest rocks we have slabs of sandstone marked with the ripples of
a retiring tide, and there recognize, not only the presence of the ocean, but
the influence of the moon,~whilst the impressions of rain-drops, slanting
as they were driven by the wind, attest metcorological conditions similar
to the present. And on the other hand, in the sediments accumulating
around the mouths of our large rivers—in the coral rcefs building up in
tropieal scas, and in the lava flows of modern volcanoes, we have limestones,
slates, sandstones and whins, in course of formation.

I purpose to night to draw your attention to a few instances where the
forees that have raised the mountain ehains of the world may he deteeted
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still at work, and to pourtray some oscillations of level of different parts
of the earth’s surface in recent geological times.

It has been my fortune to reside for some years in a country slowly
and gradually rising from the sea, and near to another, also rising, not
gradually, but by sudden jerks, that every half dozen years is lifting it
bodily and at once from one to six feet.

The first of these countries is Australia. There it has been known for
several years that the whole southern coast is slowly but surely rising. In
South Australia, the railway between Adelaide and the port, is said to
have risen four inches in twelve months—the height being measured from
the mean level of the sea,—other observers have also stated the average
rate of elevation for the whole coast to be four inches yearly. I do not
think that the rate has been satisfactorily determined ; but there is no
doubt that the coast is really rising, and at a very rapid rate. At Wil
liamstown, near Melbourne, land is now in cultivation, that in 1854 was
covered by the tide, and as similar evidences of elevation have been
noticed hundreds of miles apart, it can be due to no local eause. It has
been in operation for a long period ; shells of species of mullusca now
living on the coast are common in marine deposits at various heights up to
three hundred feet above the level of the sea. The elevation is participated
in by all the neighbouring islands. At Green Island, in Bass’ Straits, and
in Tasmania, there are old sea beaches, one hundred feet above high water
mark. One of the most remarkable and suggestive facts connected with
this recent elevation, is that the movement is so comparatively rapid, that
bones of sheep and oxen and pieces of pottery thrown out of the first emi-
grant ships are raised above the reach of the tide, mixed amongst sea
shingle and shells. In one of these deposits I found bones of the sheep
along with sea shells three feet above high water mark.

The rise of the southern coast of Australia is a slow continuous one,
without tremblings or quakings or sudden shocks. Silently, imperceptibly
(for although the effeet of the movement is seen, the motion itself is
unseen, unfelt, unheard,) this elevation has been progressing so long that
it has raised the coast at least three hundred feet in very recent geological
times, or since the present species of mollusca lived upon the coast.
The only change of species is, where the deposits last formed chronicle
the arrival of the European with his domestic animals—where the bones
thrown out of the ships conveying the gold seckers of 1850-51, are
slowly being upraised to form future *‘old sea margins.”” Supposing this
upheaval to continue as far into the future as it has progressed during the
past,—future geologists in marine deposits raised hundreds of feet above the
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sea, may point to geological records of the advent of the European on the
shores of Hobson’s Bay, as they now point to the advent of a shell, a fish,
or a reptile in older strata.

I have here shewn you a movement of the earth’s surface extending
over several degrees of latitude and longitude, continuous and regular—
let me now take you to another part not far removed from the last, where
the land is being raised by successive sudden jumps. On the 23rd of
January and succeeding days, violent earthquakes were experienced in
both islands of New Zealand, which shook down many houses in Welling-
ton, in the north island, and injured others at Nelson, on the south side of
Cook’s Strait.  After the shocks, it was found that the southern part of
the north island had been bodily upraised, in some parts two, in others as
much as eight feet vertically, and shells attached to the rocks near tide mark
were raised above the reach of the sea, and soon died. The Bally rock,
off Point Jerningham, which was formerly eighteen inches below low
water, was found to rise two feet above it. At Wellington, they were

celebrating the anniversary of the foundation of the settlement, and the '

amisements were brought to a sudden termination by the overthrow of
every brick and stone building in the town. Fortunately most of the
houses were of wood and only one storey high, for the inhabitants had
been warned by similar disasters in former years.

In 1848 a similar shock had been felt, and it was then also
noticed that the country was bodily uplifted a few feet, and I have been
assured by New Zealand colonists that all around the coast there is
evidence at various heights of the successive jerking up of the country.

Alongside of, and probably in connection with this immense area of
upheaval, is a corresponding area of subsidence. Whilst New Zealand,
Tasmania, and the south western side of Australia, is being raised,
Mr. Darwin has shewn that immense areas in the adjoining South
Pacific and the Indian Ocean are slowly sinking. The north eastern
side of Australia is included in the area of subsidence, so that whilst new
land is being gained on the south western side of the continent, the
north eastern is being gradually submerged, and the whole continent
must be slowly moving towards the south west, the movement being ex-
actly similar to a great wave of the sea, which is always rising in front
and sinking behind.

The western coast of South America is being jerked up in a similar
manner to New Zealand. In November, 1837, a violent earthquake
threw down the town of Valdivia, in Chile, and afterwards, most, if not
the whole of the coast, was found to have heen raised about eight feet ahove
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its former level. Only two years before this, in 1835, a violent earth.
quake (or rather a series of carthquakes) had destroyed the town of
Conception in the same country. Fortunately for the interests of science,
Capt. Frrz Roy, R.N., (who was surveying the coast), was at the time
in Conception bay, and with him, the celebrated naturalist, Darwin.
These gentlemen have published a minute account of the catastrophe, and
of its effect upon the coast line. They found that the whole of the land
around Conception Bay had been permanently raised from two to four
feet. Thirty miles from the bay, the elevation was much greater ; for, at
the island of St. Maria, Capt. Frrz Rov found beds of putrid mussels,
still adhering to the rocks, ten feet above high water mark. If it had not
happened that Capt. Firz Roy and Mr. DarwiN were present at the
time of this earthquake, we might indeed have heard of the overthrow of
the town and the loss of life aud property ; but it is probable that we
would not have heard of this permanent upheaval of a considerable tract
of country. -

Mr. Darwix satisfied himself that the country had been subjected to a
long series of such upheavals. He found shells of recent species 600
feet above the sea, and at Valparaiso even up to a height of 1300 feet.

Whilst the western coast of South America is thus rising, there is
strong evidence that the castern coast of North America is sinking,
although at an exceedingly slow rate, the movement being a much
slower one than any of those we have been considering. As Nova
Scotia has participated in this depression, I will confine myself to the
proofis that this country afford-—merely premising that American physicists
have arrived at similar conclusions for the whole eastern sea-board.

In several places in Cumberland Basin and in Coquebid Bay, there
are found stumps of trees standing as they grew, but now far below high
water mark. Mr. Dawsox, in his Acadian Geology, has described one of
these submerged forests at the mouth of La Planch River in Cumberland
county. The stumps are found irregularly scattered over a considerable
space, some of them as much as thirty feet below high water mark. On
digging around one of them, Dawson found it rooted in what appeared to
be forest soil. Al these stumps were entire and retained their bark. They
belonged to two species—the beech and the pine. There is here a direct
proof that part of Nova Scotia has been depressed in very recent times,
and that the movement is still going on may be inferred from the fact
which T have on the authority of Dr. Gririv, that several bundred acres
of dike land in Annapolis, formerly in cultivation, are now given up to
the sea, and the farmers say that the tide rises righer now than it used to do.
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The subsidence of the eastern coast of North America attains its maxi-
mum amount on the west coast of Greenland. For a space of six hundred
miles from north to south, ancient buildings on the sea shore have been
submerged, ““and the Moravian settlers have had to move inland more
than once the poles on which their large boats are set.”* In Australia,
the elevation of the land is bringing up from the deep. articles cast into it
by man,—in Greenland, on the contrary, his handiwork is being gradually
carried beneath the waters. It is a remarkable and suggestive fact that
on the other side of the Atlantic, opposite te this great area of subsidence,
there is a corresponding great area of elevation on the coasts of Sweden
and part of Norway, and there likewise the greatest amount of movement
is towards the pole. Perpendicular cliffs of gneiss, mica schist and
quartzite confront the sea and resist decomposition for ages. On these
rocks permanent marks bave been made, and from them the rate of eleva-
tion ascertained. The movement has been proved to extend from Cape
Cod, in the north, where the elevation is at least four feet in a century
to Gottenberg, in the south, where it only amounts to a few inches in the
same time.

I have thus shewn you that immense areas of the earth’s surface
do not possess that stability we are accustomed to associate with the idea
of terra firma; but that movements are in progress which must, in the
course of ages, modify in a great degree the relative positions of land and
water. I have confined myself to the larger of these movements, for the
limits of this paper will not allow me even to glance at the numberless
instances of local changes that have taken place in recent times; but
before passing to another branch of my subject, I may remark that
although many earthquakes are considered mere vibrations of the earth’s
surface, we must remember that all vibrations are the result of some
direet movement, and whenever any part of the earth’s surface vibrates,
we may be certain that somewhere a blow has been struck ; somewhere a
portion of the solid earth has been suddenly let down or raised up.

I now pass on to the consideration of another class of phenomena, of
which the earth movements we have be:n considering, afford an easy
and complete solution.

When we leave historical for geological records, we soon find that there
is no land, however stable it might now seem, that has not alternately
been above and below the sea.

On my return to England, in 1860, my attention was directed to those
superficial deposits of sand, gravel and clay, that are spread over the

@ Lyell's Principles of Geology-——page 631.
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greater part of Great Britain. The evidence that they afforded scemed
at first most contradictory and puzzling. In some places there scemed
to have been upheavals, in others, depressions.

But convinced that some general law must govern the ‘movements,
I collected and collated from various sources, sections of the deposits from
different parts of England and Scotland. It occurred to me that I might
make the movements more intelligible, if I depicted them by means of
curved lines in a similar manner to that by which meteorologists shew the
rise and fall of the barometer.

Taking the land now at the mean level of the sea, as my starting point,
I drew a series of diagrams, shewing the least changes of level that would
account for the formation of the deposits. A few instances will best il-
lustrate this :

Figures 1 and 2 are sections taken from a paper read before the
Geological Society of London, by Mr. Ausriy, on the English Channel,
and I have constructed diagram No. 1 to shew the least necessary amount
of oscillation of the land now at the mean level of the sea to produce the
phenomena shewn in the sections. To explain this, I must first direct
your attention to section 2, which represents the cliffs near to Falmouth,
capped with beds of shingle. The limits of the tide are shewn by the
dotted lines A and B. Between high and low water the sea is slowly
wearing back a beach a. into the hard fundamental rocks. A few feet
above high water mark we come to an older sea beach b. exactly similar to
that now forming between high and low water mark, but removed beyond
the reach of the sea. To allow the sea to wear out this old beach we must
suppose the land stood once at least ten feet lower than it now does ; and
I represent this, the latest movement that we have any evidence in these
sections, in diagram No. 1 at b., where the dotted line A. B. represents
the mean level of the sea, and the point a. shews the land now standing
at that mean level, and which must have stood during the formation of the
beach b. ten feet lower than now, or as shewn in the diagram at b.

The cliff b. is capped by a series of beds of shingle, of which the top-
most and least formed, No. 3 is a bed of rolled pebbles of quartz, and
gneiss with fragments of shells. The shells all of species now living, on
the coast. This deposit is evidently a marine one, and when it was formed
the sea must have stood at u relative level, twenty-four feet higher than it
now does, or rather the land must have stood that much lower, or as shewn
in the diagram at c. -

Beneath the bed of sea shingle No. 3, is a bed of angular fragments of
rock without :ny rolled pebbles amongst them, or sea shells. It is eom-
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20  Belt on recent movements of the earth’s surface.

posed of fragments of the adjoining rocks, and as there are other eviden-
ces of the prevalence of an extremely cold climate at this period, it has
been suggested that this bed has been formed under subaerial conditions,
and that the severe winters of that period caused the breaking up of the
rocks of which it is formed. Fortunately we have other evidences of the
existence of a land surface at this period. This subaerial bed is found at
various levels around the coast, down to fifty feet below high water mark,
at which level it has been cut through at Pentuan Valley stream tin
works, as shewn in section No. 1, and its subaerial character fully con-
firmed by finding stools of trees rooted upon it. To admit of the forma-
tion of the subaerial bed in section 2, the land must have stood at least
as high as it now does, whilst to allow of the growth of the trees shewn
in section No. 1, it must have stood at least sixty feet higher than it now
does; and we thus arrive at the stage d. in diagram, at which the land
gtood much higher than now. Beneath the subaerial bed is an old sea
beach with a bed of marine shingle and shells, No. 1 in section, and from
it we learn that the land now at the mean level of the sea (and which we
have just seen, had stood sixty feet higher than it now does) must at some
still earlier time, have stood at least twelve feet lower, or as shewn in the
diagram at e. Such is the story told to the geologist by the rocks and
beds of pebbles, and angular stones of which we have here a section.
Before leaving it, there is one other remark may be made concerning it.
When the beach now being worn between high and low water mark,
reaches the base of the second or higher beach, all traces of the latter
will be merged in the former, and if the roeks had not been of a very
hard nature, this would have been accomplished before now. It is
probable that this result has been achieved by the waves around the
greater part of the coast of England, as most of the shore rocks are of a
much softer nature than those of Cornwall and Devon.

The movements of the earth’s surface above depicted have taken place
at the most southern point of the English coast. At the other extremity of
the island there are many proofs of similar oscillations. Thus a careful con-
sideration of the raised beaches, buried forests, iee scratchings and boulder
drift of Scotland, has demonstrated that immediately anterior to the pre-
sent period, there wasa time when the land stood thirty feet lower than it
now does ; that this was preceded by a period when it stood at least one
hundred feet higher than now; and that that again was preceded by a
geological period when the whole country (Scotland) stood at least five
hundred feet lower, and the stratified gravels with sea shells of the boulder
period wero deposited. These oscillations are shewn in diagram No. 2,
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and have a remarkable resemblance to those of the extreme south of Eng-
land.

Of the first of these stages, going backwards from the present, that at
which the land stood thirty feet lower than it now does, we have the most
evidence, because the last action of the sea tends to obliterate the records
of preceding events. This stage must have been of very long duration,
for all around the Mull of Cantyre, the former sea level is marked by long
caves now high above the reach of the tide. From the length of these, it
has been computed that the sea must have stood much longer at that level
than it has at the present. Beneath the gravels and clays of this period,
lie buried peat beds and forests, speaking to us of that earlier period of
elevation ; whilst these, in their turn, are underlaid by the northern drift
of the great submergence.

I have purposely drawn my illustrations from two points three hundred
and fifty miles apart, to shew how general these movements have been;
but from almost any part of the British islands I might have drawn
similar conclusions, or I might say on the other hand, facts for the
explanation of which our diagrams would afford the key. Take for
example the section of the valley of the Team, a small tributary of the
Tyne (section No. 3.) We have here a stream cutting its way through
beds of gravel and clay raised twenty fect above high water mark, and these
beds being sunk through at a. for a coal pit, are found to occupy a deep
valley cut through the old rocks of the coal measures. The bottom of
this old valley is sixty feet below high water mark, and must have been
excavated when the whole country stood much higher than now. 'We have
now an insignificant stream, but when this valley was scooped out a large
river must have rolled down it, and this is curiously confirmed by other
evidence that at one time the river Wear once joined the Tyne by way of
the Team valley. This old valley was probably scooped out, at a period
anterior to the great submergence of the northern drift and re-excavated
during the elevation that succeeded it. By the last depression shewn in
diagram No. 2, it was filled up with gravels and clays, and by the last
elevation, these beds have been raised twenty feet above the tide, and are
being cut into by the present stream. There is not a tidal river in all
England that does not afford some evidence of a former elevation and of
this last depression.

Section No. 4 was obtained during some excavations in Portsmouth
harbour, when remaius of an ancient forest were found beneath estuary
mud and sand. The forest probably grew during the clevation shewn in
the diagram at e.  As the land was gradually carried downwards, it was
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covered with estuarine mud, similar to that forming at present. At the
lowest point, reached by the depression, the sand and gravel of the
section was deposited by the action of a more open sca, whilst the last
elevation has brought it to a similar stage to that at which the old
estuarine mud was formed.

Whatever part of the world we visit we find similar proofs of elevation
and submergence—some countries are slowly rising, others slowly sinking,
others now staticnary ; but all without exception in their raised marine
beds and buried forests, shew that they have been alternately above and
below the waters.

I have constructed diagram No. 3 to shew changes of level which
Nova Scotia has experienced in very recent geological times. We have
first, a bed of peat uderlying the boulder clay at the River of Inhabitants,
Cape Breton, which gives us a land surface (d. in diagram) anterior to
the period of the deposition of the boulder clay, or the glacial period.
During the glacial period there is proof in the shell of the St. Lawrence
and other parts of North America, that the land stood at least five hund-
red feet lower than it now does, as shewn in the diagram at ¢. Next we
have the period when the land stood at least thirty feet higher than now,
and the submerged forest at La Planche river flourished, and then the
subsidence that has continued to the present time and is still in progress.

The illustrations T have given are sufficient to convince the most scepti-
cal that the general opinion respecting the stability of the earth’s surface
is illusive and unreal, and that the upheavals and depressions, shewn in
geological records, do not speak to us of convulsions and catastrophes to
which the earth was once subject, and from which it is now free, but are
part of a general law still in operation.

The right appreciation of these oscillations of level, lie at the founda-
tion of geological knowledge. The upheaval of sea sediments—the sub-
mergence of land surfaces—the carrying down into the very bowels of the
earth, beds of sand and shingle and their metamorphism by electrieal,
chemical, or igneous agencies, are but a part of the phenomena on which
a flood of light is thrown. Whilst the superficial deposits are being
reconstructed or covered up by those later formed, we must suppose the
movements we have been considering, extending far below those, to, and
through the older and solider rocks, which are rent and fissured and con-
torted. The rents so formed are filled with foreign materials, and we are
thus led to the origin of mineral veins, and their subsequent upheaval

and exposure by denudation.
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The oscillations I have portrayed in the diagrams, have taken place in
the most recent geological times, they lie indeed at the very threshold of
geological enquiry,—and yet so slow are these movements, that the whole
of man’s existence, on the earth, that we have any trace of, does not
extend beyond the first depression. The flint implements found at Amiens
and at Biddenham, near Bedford, are found in the reconstructed drift of
this period, and the ancient canoes found in raised beds of silt, near
Glasgow, cannot be older than the commencement of the last elevation.

Whilst ethnologists are pushing back the creation of man to a much
earlier period than was once supposed,—geologists shew how brief was
even that extended time compared with the long roll of ages during which
the world has existed in subjection to the natural laws that now prevail.
What the astronomer has done for space, the geologist has done for time.
We find space so vast (and I speak not of space in the abstract, which is
illimitable, but of space that the astronomer has measured and shewn to
be studded with shining globes), that to give an idea of the distance of
some of these worlds, we have not expressed it in millions of miles, but
in the number of years that light, travelling at the rate of 12,000,000 miles
per minute, takes in reaching us from these remote orbs. We stand in the
clear night, looking at the firmanent studded with a thousand gems, and
we can scarcely realize the fact, that we are not looking at the stars them-
selves, but at rays of light that left their surfaces in some cases, hundreds
of years ago—so vast is space.

And in regard to time, not in the abstract, but during which the geolo-
gist has shewn the world to have been peopled with animal and vegetable
life, I think no one who has examined the evidences, will accuse the
geologist of exaggeration, when he speaks of millions of years, of the roll
of uncounted ages. Man’s history—his whole existence on the face of
the earth, does not fill up a single beat of the oscillations we have been
considering— scarcely bridges across the last small depression in the
diagrams. 'We have depicted in the diagrams the commencement of a
series of curves that run back to the earliest Silarian times, and only at
the end of the last of these do we find any trace of man ; like a little skiff,
borne on the last wave next the shore and beyond an ocean extending
to the horizon, and how far beyond our ken eannot reach.

I know there are those who are startled at these assertions of the
extreme antiquity of the world, who think that they tend to sap the
foundations of religion—that they are opposed to the teaching of the
Seriptures. To those I would say—There was once an island in the midst
of the ocean, around it next the sea shore wore extensive sand banks, and
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the islanders, fearing that in some storm, the angry sea might overwhelm
their island, had erected wooden bulwarks, fixed in the sand, to stem the
force of the waves; but one by one these had been washed away until
only a few remained. And then came a mighty storm, such as they had
not before known. The crested billows, mountains high, dashed against
the shore; and as night closed around them, the fear-stricken islanders,
saw that the sand banks were undermined, and the last of the buttresses
were tumbling into the flood. All through the long night they listened
to the howling of the storm, and trembled lest the whole island should be
swallowed up. But when morning came, they found that the sea had
washed away the sand banks that had accumulated through long centuries,
and had exposed a bed of solid granite, that, before unknown to them,
had formed the foundation of their island, and against which the angry
sea raged in vain. And is not so with religion? have we not reared
bulwarks and buttresses, which we, puny mortals, think are necessary for
its support? The sea of knowledge ever spreading, sweeps them away,
but exposes the eternal rock of truth on which religion is built.

Anr. IV.— On the characteristic Fossils of different Coal seams in
Nova Scotia. By Hexry PooLk.
[Read March 2, 1863.]

At a late meeting of one of the Scientific Societies in Kngland, I
noticed that the question had been asked, whether any law governed the
position of fossils in the Coal Formations, and if any attempts had been
made to classify or tabulate the Joci or places in which certain fossils were
found, above, or below coal seams, so as to guide explorers in their
search for workable seams of coal.

In reply, it was regretted that much attention had not been paid to the
subject ; and, with the exception of the fact observed by Sir William
Logan, that the Stigmaria ficoides, when found in an underclay, always
indicates a seam of coal, even if only half an inch in thickness, I am not
aware of any other general law having been established.

I am inclined to believe that further research will shew that the
difference in quality of the different coal fields is owing to the difference
of the vegetation that produced them. That this vegetation varied,
according to the nature of the subsoil in which it grew; whether arena-
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ceous, argillaceous, or calcareous ; or whether it grew in fresh water or
saline swamps. My observations lead me to infer that almost every—
perhaps every—coal seam has some distinct fossil which belongs to ite
own period ; while there are other fossils, particularly ferns, whick appear
to prevail through a large number of coal seams indiscriminately.

I think it is very important that the fossils of every coal seam should
be carefully noted ; and particularly the position, whether above or below
the seam, or in any parting which may occur throughout the thick seams.

Theory is of little value, unless it can be supported by facts. I have,
therefore, collected and grouped together such facts as I am able to extract
from my notes on the different Coal Fields in this Province which I have
visited, and which are necessarily very imperfect, as they were not taken
at the time, with reference to the subject now under discussion.

Albion Mines Coal Field, Pictou,—commencing at Robert Culton’s
farm on the east river, one and a-half mile to the south of the Fraser
Coal Mine District, and which is the lowest place in geological position
that I have examined, I found the coal measures situated on the McCul-
loch brook to dip 22° N. 40° E., by magnet; but a fault has dis-
turbed the measures, which are here in confusion. They consist of
bright bitumenous coal, and cannel-like curled oil coal, with bitumenous
shales. In the latter is an abundance of fossils. I obtained Lepidoden-
dron, Cordaites, and other markings, like fruits similar to the Cardiocar-
pon acutum of Mantell ; also, a stalk with a head like ryegrass, supposed
to be * Antholithes.” One band or more of the shalés contains innu<
merable Spirorbis and Cyprides shells, and accompanying them are ganoid
fish scales, teeth, and spines. Thick plates or scales are also found on the
same slab with the Cardiocarpon, and many of them resemble the figured
plates of the Coccosteus cuspidatus.

Proceeding down the McCurrocu brook, but following the coal for-
mation in ascending order, there are appearances of ‘‘crops” of coa}
and shales in several places, but they have not been examined. On
coming within the boundary of the Fraser Mine there is the crop of a
coal seam five feet thick, dipping 21° N. 25° W., of inferior quality, with
a band of Cale spar running through it, with Stigmaria, Sigillaria and
Cordaites, in the soft crumbly coal. Overlying this coal at about 200
feet of section, is a thin seam of coal dipping 16° N. 65° W.; and
80 feet above it is a band of oil coal dipping 13° N. 67° W., which is very
rich, and varying from 2 to 20 inches in thickness ; and from the free
way in which it burns, throwing off stars or sparks of light, it has been
named Stellar Coal to distinguish it.
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There is a black friable clay above the oil coal with ironstone balls iu
the shale above the clay. Lepidodendron and Stigmaria have been found
in the coaly bands ; and Cordaites in small fragments, with one Cardiocar-
pon (similar to those found on Robort Cutton’s farm) have been found
in the clay ironstone ; also a few ganoid scales and nodules full of soft
ochreous matter of no decided character. 1In a trial pit sunk at 200 feet
above the oil coal, a large bifurcated Stigmaria rootlet was found in an
underclay, 3 feet in length, 12 inches in diameter of the main root; and
about 6 inches across on either fork. About 250 feet of section above
the stellar is the crop of a seam of bitumenous coal in the brook,—thick-
ness not known, with a band of shale full of Cypris shells dipping
N. 20° W.

A short distance further north, in ascending order, some bands of sand-
stone crop out dipping 15° N. 22° E. ; a 5 feet scam of good coal was
next observed dipping 74¢ N. 26° E, but no fossils obtained in this pit.
About 100 feet further north, a seam of coal 19 feet 5 inches, dipping
12° N. 40° E., was sunk through, and Lepidodendron found in the band
about 3 feet from the bottom. This seam is thought to be a continuation
of the deep seam, but the land is here much disturbed by faults. One
hundred and fifty feet above the deep coal seam on section, is another coal
seam dipping N., which extends for 40 yards across the brook, so corres-
ponds with the main coal,—Stigmaria were got in the underclay of this
seam. A trial pit sunk in advance on the crop of this seam, outside of
the General Mining Associatiou’s bounds, struck the coal at 32 feet down.
At 40 feet the bore rods dropped 3 feet, and the water went away, but
returned again. While sinking, the miners plugged this hole, but the
water made them abandon the sinking. Sixty yards to the north another
pit was sunk 154 feet in arenaceous shales dipping 18° N. 45° E., con-
taining many impressions of Calamites, Poacites, Neuropteris, and Lepi-
dodendron. Beyond this point on the McCulloch brook, one quarter mile
from the General Mining Association’s No. 4 corner, where the Garloch
road bridge crosses the brook, a sandstone quarry was opened dipping
25° N. 40° E., containing fucoid markings, but nothing well defined.

In a trial pit near Wm. Porter’s wood road, Poacites and Cypris shells
were found in the shales, but the hole had caved in, so I could not obtain
the dip.

Belgw the middle river road, half a mile on the McCulloch brook, is a
sandstone bluff about 30 feet high, which shows a dip of 14° 8. 25° K.,
or reversed to the previous measures ; therefore I conceive it has been
affected by the ridge of conglomerate which rises up further to the north ;
and extends across between the east and middle rivers.

Poole on Coal seam Fossils.
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Turning to the seetion of the coal brook on the Kast River, the deepest
underlying measures observed are some bands of sandstone, and a thin
seam of ‘coal containing Stigmaria about 30 feet below the Fraser oil coal.

The Fraser Oil Coal is a very peculiar and valuable product, and
therefore I think it deserving of a minute description. It is found at a
vertical depth of 528 feet below the Albion Mines' deep seam. The roof
of this deposit consists of soft, friable shales, with bands of Ironstone
nodules, Stigmaria, Sigillaria, and detached Neuropteris leaves, then 14
inches of inferior bituminous coal, directly above the ol coal, which
varies in thickness from 4 inches up to 20 inches, and has a smooth,
regular parting, both above from the bituminous coal, and below from the
oil shale. Throughout its entire thickness, it has a curled and twisted
structure. Many of the fractures look like the casts of shells, and the
sharp edges are polished and slickersided. No fossils have hitherto been
found in this curly oil coal, but secales of calcareous spar are often met
with in the joints.

The oil shale next below is about 2 feet thick, and contains ganoid fish
scales; also, two or three varieties of Lepidodendron, beautifully pre-
served ; also, leaves of Cordaites of various lengths and breadths, which
have undergone so little change, that pieces 4 to 6 inches long, when first.
removed from their slabs, preserved their elasticity. In the argillaceous
shales below are innumerable Cypris and Spirorbis shells. ~Stigmaria roots
are found in some of the overlying ironstone bands.

In sinking a shaft 150 feet deep to the Dr. MecGregor coal seam, an
upright Sigillaria stem was found, which measured 21 inches across the one
way, and 16 inches in the opposite direction, with a coaly bark surround-
ing it ; but the miners, unfortunately, could not take it out in a good state
of preservation. Neuropteris leaves were also obtained, and one large
leaf, supposed to be a Cordiates, which had apparently undergone very
little change. This is, I believe, the first instance of an upright stem
having been found in the Albion coal measures; and was not to have
been expected in a thick coal seam, according to Dr. Dawson’s reasoning
in the Acadian Geology—page 246.

Borings and trial pits down the coal brook have shewn some small veins
of coal, with shales and sandstone, but no fossils have been collected in
them, or in the ironstone bands, of which the exact position of the fossils
has been particularly recorded. I therefore pass on to the deep scam,
which, in sinking the engine pit, was found to be 24 feet 9 inches. In
the roof was found a thin band of fish teeth, much decayed ; also, Copro-

lites; but, as they have not been observed in the roof of the deep seam
I
J
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elsewhere, it would appear to be a partial deposit. T have no record of
any other fossils found in the trial pits sunk on the crop of thjy seam.
The Main Coal is one of the thickest known bituminous coal seams,
and measured 39 feet 11 inches in the engine shaft sunk through it to
reach the deep seam 1574 feet below. It is overlaid by an extraordinary
thickness of shales and ironstone bands, without any intervening sand-
stones or limestones. In sinking the engine shaft, 450 feet of shales
were passed through, but the only fossils observed were Cordaites. Some
of them were several inches broad, and from a foot to 18 inches long,
found in the shales when cutting the inclined railroad to the Dalhousie pits.
In the sample sent to the New York Exhibition, vegetable remains and
Spirorbis were found in the top 3 inches. In the “holing stone,” about
6 feet from the roof, are found remains of large fishes and Coprolites;
also, Spirorbis, attached to much decayed plants,~in the same way as we
find their living representatives at the present time attached to the sea-weed
growing on our shores,—large scales of ganoid fishes, and fragments of
the large, bony spines with which those fish were armed. It was also in
this bed that Dr. Dawson found the upper part of a skull 7 inches in
breadth and 5 inches in width, and armed with strong, conical teeth.
This fossil was described by Professor Owen under the name of ‘‘ Baphe-
tes Planiceps.” Alluding to its supposed amphibious habits, and the
flatness of its skull, Professor Owen believed the creature to which it
belonged to have been a gigantic batrachian, or frog-like reptile. From
the same band at the Dalhousie pit, a bone was obtained 4 inches in
length, broken at each end, and about quarter of an inch in diameter,
with a hole through it similar to a tobacco pipe. There was an enlarge-
ment at one end, but nothing sufficiently distinet to prove satisfactorily
what it was. It was given to Sir Charles Lyell ; and Sir Philip Egerton
and Professor Owen differed as to whether it belonged to a fish or a
reptile ; and it is to be regretted that no more bones were discovered.
There is also a fine species of Diplodus tooth found in this band, which
Dr. Dawson considers to be new, and has named it Diplodus Acenaces.

In the next ironstone band 16 feet from the roof, prostrate trunks with
coaly layers are found of Lepidodendron, Ulodendron, Sigillaria, Stigmaria,
&c. In the coal band, from 20 to 24 feet down, many minute species of
fish are found throughout the coal. At 35 feet a fossil trunk in pyrites
was observed ; but very little is known about the lower part of the main
seam, as only an oceasional cross-cut is made into that part of the seam
All these seams on the coal brook dip pretty uniformly,—about 18° N.
40° E. ; or about one foot to three. In sinking the furnace shaft for the
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Dalhousie pits, down on to the main coal, they found, a little above the
coal roof, a band of concretionary clay iron-stones,—which many people
called fossil oysters : they were nearly round, about 3 inches in diameter,
and about 14 inch in thickness. I could never find any fossil nucleus in
them ; and I have thought they have been formed by the decomposition
of jelly fish.

Going westward from the Dalhousie pits, a band of sandstones erops
out, which has been extensively quarried for the use of the works. A
great many fucoid and other fossil markings are found through this sand-
stone, which is not conformable to the main coal measures, Vut dips to the
north. In a trial pit sunk through this sandstone, a fossil fruit was found
resembling an olive. This sandstone is overlaid by small seams of coal,
of a similar character to the Sydney coals, alternating with shales and
sandstones. One seam of coal I traced for upwards of half a mile be-
tween two brooks, by observing the change in the forest trees from birch
to spruce,—the former growing on the slates overlying the coal, and the
spruce growing on the sandstones. In one of these shale bands I obtained
a fine fossil Lepidostrobus, which looked like a head of bearded barley,
and which is supposed to be the seed-bearing head of the Lepidodendron ;
but fossils were not often found in these measures, which were much
disturbed and broken up by faults, as we went to the north, or towards
the New Glasgow Conglomerate. About one quarter mile to the north of
the main engine pit, on the west bank of the East River, and at the mouth
of the coal brook, the measures shew a dip to the 8. E.; and at the
mouth of a small brook half a mile further north, near Pensioner Calder’s
house, a fault shows dipping S. E., with Cypris shells in the shales; and |
Stigmaria and Calamites in the sandstone dipping 63° 8. 20° E. Pro-
ceeding further north, near the Gondola wharf, the sandstones dip 36° S.
20° E. ; with ripple marks and worm tracks, and shales dip 50° 8. 43° E.

Two small seams of coal were found years ago, where Blackwood’s
mill was erected, dipping at a high angle to the 8. E., and near them a
trial pit was sunk for oil coal to some depth, but unsuccessfully, and filled
up again. On the quarry road, oil coal was found dipping 26° 8. 45° E. ;
and a few yards further east, a pit was sunk 15 feet down, and one foot
of good oil coal obtained ; dip 50° 8. 20° W., but it soon thinned out to
a mere thread ; it is close upon the back of the conglomerate ridge ; and
about §0 yards to the east of this pit, red sandstone dips 64° N, 80° E.
There is, therefore, upwards of a mile of the coal measures which dip to
the 8. K., or nearly in an opposite direction to the workable coal seams.

The Conglomerate ridge dips about 54° N. 10° K., where it shews in
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the bank near New Glasgow bridge, and is upwards of 200 yards in
breadth. It consists of many bands of coarse conglomerate, and red
sandstone of irregular thickness and false stratification ; and at least one
distinet line of a fault through it. Continuing down the west bank of the
East River, there are the remains of a freestone quarry, where good build-
ing stone was obtained, and of which I have understood the Province
Building was constructed. I have not got the exact dip of these
measures to refer to, but they dip moderately to the N. E., and Stigmaria
roots, upwards of three feet long, have been found in the lower bands.

At the Deacon’s Cove, upwards of a mile below New Glasgow, several
trial holes were made in the shales near the mill dam in search of oil
coals. One seam was 14 inches thick, dipping 5° a little to the east of
north ; an inch of coal shews about 15 feet above this seam, containing
fish remains. In other trial holes the oil shale was poor, dipped 16° due
N., contained Diplodus teeth, a fin, Calamites, and other markings.
A pit was sunk in the bank above the dam through light blue arenaceous
clayslate, containing an abundance of fossil stems, Neuropteris and
Sphenopteris leaves ; but all very friable, and hard to preserve. At 23
feet down this pit, was a band containing well preserved Unio shells. At
26 feet down the oil shale was found of a good quality, but only 64 inches
thick, so would not pay to work. There was a hard band full of fish
remains just above the oil shale, containing scales, plates, teeth, and
spines, but all mixed up in confusion together ; also, a band with Cypris
shells, but its exact position was not ascertained.

One conical tooth Dr. Dawson thought was probably a Rhizodus, but
a new species. Broad, flat scales were punctured, and lined after the
manner of the Osteoplax, of McCoy ; others marked with fine, wavy
lines, as in Holoptychius, or Rhizodus. The flat, sabre-like spines resem-
ble in form those of the Devonian Machoeracanthi.

Proceeding down the river towards the north, the land is low, and does
not shew any rock sections. At Skinner’s and Dunbar’s Points are thick
gravel banks, which have been cut through in making the railroad.

Opposite to the Loading Ground, on Matheson’s farm, a thin vein of
coal, 1 foot 3 inches thick, was obtained, in a pit sunk near his house, at
a depth of 19§ feet. It was overlaid by a band of soft, blue sandy
clay-slate, dipping 5° N. 25° E., and containing many Pecopteris,
Neuropteris, Lepidostrobus, and Calamites, with sandstone bands below
the coal, through which a borehole was put down for 70 feet, but no coal
obtained. At 50 feet, a heavy spring of water was tapped, which will
be a valuable discovery to the farm.
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On Forbes's Point, a borehole was put down 75 feet, but nothing
obtained but red and white sandstones, in thick bands. At low water
mark, on the extreme point called Skinner’s Point, an inch of coal and
fireclay is scen to crop out, but no other coal has been observed along the
shore of the Middle River.

The overlying sandstones on the point dip 7° N. 74° E. Thick mea-
sures of disturbed conglomerate underlie the coal and fireclay near the
Little Gut on the north side.

Returning towards the head of the McLellan brook, which is to the
eastward of the Albion Mines, and flows into the East River above New
Glasgow, the coal measures have been much disturbed, and none of the
thick seams of coal have been discovered in the sections exposed upon its
banks ; while its coal scams and shales do not correspond with any of the
sections of the East River. On McLean’s brook, which is the point furthest
south that I have examined, and about a mile up from the road, are thick
bands of conglomerate and slate ; then a coaly band said to be 4 feet
thick ; then sandstones in thick bands with Calamites and Stigmaria dip-
ping 20° N. 70° W. with slate below dipping 50° N. 35° W. This
appears to be the lowest part of the coal measures, as the limestone shews
a little further up the brook.

A small coal scam, about 2 feet, has been slightly worked, which crops
out in the bank on the side of McPherson Fraser’s mill dam ; and another
seam is seen in the brook a short distance below the mill. Water pre-
vented me from getting their exact thicknesses, or bearings, but the latter
appeared to be to the N. E.

At Andrew Patrick’s mine, the shales, bituminous shales and sand-
stones which are in ascending geological order, dip 16° N. 38° E. A
slope has been driven down 70 feet. There was 1 foot thick of bitumin-
ous shale at the crop; 74 feet thick at the face; curly at the roof, and
yielding over 60 gallons of oil to the ton; slickersided at the floor, in
which I found a Lepidodendron at the face of the slope ; the shale dipped
30° N. 45° E. A second seam about 4 inches thick, and of richer qua-
lity, (and at a distance of 44 yards on the surface,) above the worked
seam dipped 29° N. 20° E. These works soon came to an end, for the
measures reversed about 150 yards down the stream to the north, and
dipped 25° 8. 20° E.

Lower down the stream, on Turnbull’s farm, the measures dip 17° 8.
15° K. ; and on McDonald’s farm, the shales dip 21° 8. 15° K., where
I got Lepidodendrons and a few Neuropteris leaves in the shales ; also
zanoid scales, and some peculiar flat wrinkled fossils ; which Professor
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Agassiz named Holoptychius scales, but which Dr. Dawson has pro-
nounced to be shells, and named them Natadites obtusa.

Following down the windings of the McLellan brook, thick bands of
sandstone are seen dipping 16° 8. 58° E., and 19° 8. 35°E.; also’ a
seam of coal one foot in thickness with a dip of 7° 8. 77° E. At 8.
Black’s burnt mill dam, a fault or disturbance has caused the measures
to be thrown out of their position ; bands of rippled marked and curled
sandstone dip 8° 8. 20° E. By the bridge thick bands of shales dip 6°
S. 25° E.; and one band about 14 inches ig bituminous, and yields
about 30 gallons of coal oil to the ton. At Rock point. on the opposite
side of Geo. Fraser’s intervale, are thick beds of shale which have heen
cut through by the river, and dip 9° 8. 70° E., and contain Cyprides,
fish scales, and spines, and leaf markings.

Going west, and crossing the underlying measures—as shewn in the
brook at 100 yards from the east side boundary line of the General Min-
ing Association,—are bands of cannel coal dipping 100 8. 70° E. The
best quality at top is 10 inches ; then shaly 2.6 ; bottom best, 1 foot;
total thickness 4.4 ; abundance of Cypris shells are found in the shales
below.

Near McLellan’s house on the road side, the shales dip 32° N. 60° W,
and in the brook 19° due east.

Going towards New Glasgow, a coal seam crops out in Potter’s brook,
dipping N. W. ; also a seam 3 6 of coal at the back of New Glasgow,
worked by John McKay, dips 13° N, 60o W. A coaly shale band
directly above this coal, contains innumerable scales and plates of fish,
named Rhizodus by Dr, Dawson. Teeth of Diplodus penetrans—a small
and pretty species of shark-like fish of the Hybodont family ; also, teeth
supposed to belong to the Ctenoptychius, another shark. In oneslab, 4
by 6 inches on the surface, I counted 15 teeth of a larger kind of Diplo-
dus: they averaged half an inch in diameter. No underclay but a band
of limestone lies just below this coal. At Wright’s adit, not 100 yards
higher up the brook, the coal seam is worked 4.7 high, and dips 18° N.
10° E, and has the same kind of roof, with fish scales and teeth, and a
pavement of limestone 22 inches thick. The measures dip steeper at the

face of the level driven in 100 yards ; but as this coal is near the Conglo-
merate ridge and dips towards it, it is not likely that it will hold good
very far.

The Conglomerate ridge on the New Glasgow side of the Kast River is
much higher (upwards of 200 feet), and apparently wider than on the

western side, and as the surface is covered with gravel, the dip is not
visible.
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About half a wile below New Glasgow, a trial pit was sunk 31} feet
at Sinclair’s cove, looking for oil coal. They passed threugh 16 feet of
drift ; 9 feet of shales; 1 foot 2 inches of black bat and ironstone ; then
10 inches of good curly oil bat dipping 10° N. 20¢ E. ; then 9 inches of
inferior quality which would burn ; then 6 inches of curled fireclay which
would not burn, sueceeded by a mottled limestone 3 inches thick, dipping
8 N. 250 E. ; fireclay below, 2 feet thick.

This limestone is also visible on the top of New Glasgow hill, about
two miles off on the line of strike. I eould not find any fossils in this pit.

Continuing down the bank side of the East River, near to the junction
of the Bmelt brook, were indications of the crop of sandstone bands ; then
a bund of 4 inches thick of comcretionary limestone, with the lime wea-
thered out. The sample sent to Dr. Dawson contained a fish scale,
marked like Gyrolopis. This was overlaid by a thick band of coarse
sandstone, full of hard, red, flattened concretionary balls, and ripple
marked.

At the point of junction, on the north side, between the Smelt
brook and East River, quantities of pieces of bituminous shales were lying
on the shore, similar to band No. 1, described hereafter, and which 1 was
not certain whether they had fallen out of the bank above, which was
much decomposed, or if they had been washed down the Smelt brook,
from where the No. 1 band crosses that stream to the eastward. I am
inclined to think the former, as the shales are of too friable a nature to
travel far. Then sucoeed sandstones, with Stigmaria roots and Calamites,
and above them soft, yellow, sandy shales, containing Unio shells ; then a
half-inch vein of ceal, with fireclay above and below it, which is succeeded
by a sandstone 1 foot 6 inches thick, in which is an *‘ Upthrow Fault,”
to the north or rise of the measures of several feet, which was not accur-
ately ascertained from the bank being covered with debris. Above this
sandstone is 4 feet of arenaceous shale, then 10 inches of oil shale (8rd
band of section), in the roof of which were Poacites and Lepidodendrons ;
also, fish jaws of a Lepidoid fish, perhaps Palmoniscus ; teeth were like
the Diplopterus ; ganoid scales and spines, sabre-shaped, like the Machoe-
racanthus, of Devonian age. Coprolites were also found. Then came
1 foot 6 inches of shale above, then 6 inches of sandstone, then 4 feet of
shale, sacceeded by No. 2 il shale, one foot thick, the richest in quality,
and containing fish scales, then 1 foot 6 inches of sandy shale, overlaid by
No. 1 oil shale, 6 inches thick, containing Corprolites and Diplodus teeth,
buckler-shapéd scales, resembling the Coccosteus. The whole of these -
wmeasures dip 10° N. 30° E., but were found to be too thin for profitable
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working. No actual measurements have been taken to the north of this
place, but sandstones are seen cropping out at several points and bends in
the river ; while at about 2 miles distance is a freestone quarry, of very
good building stone, called the Eagle Rock quarry.

On the opposite side of Pictou harbour, at the Acadia quarry, the
freestones dip 22° S. 67° E. At Dickson’s mill, near the Town Gut,
Pictou, the sandstones dip 22° S. 85° E., and have numerous erect
Calamites shewing through the measures. There is a good deal of drift
covering the hills, so that the rocks are not visible, except where cuttings
have been made, or trial pits sunk. One pit was put down at the back
of the town of Pictou 27 feet. A 6 foot band of sandstone, with coaly
markings and pyrites, dipping 17° to the S. E., was passed through,
succeeded by light blue shaly marl, dipping 24° not regular. I did not
see anything to encourage the expectation of finding a workable seam of
coal there. At a ho'e dug on Mr. Paterson’s farm, near the gas works,
underlying sandstone, is a small seam of coal, about 7 inches thick, dip-
ping 22° south, with an underclay. Fossil ferns and stigmaria markings
are found in the sandstone. A deep borehole has been put down by Mr.
Primrose, in his field, but no coal found ; and, from the position of these
measures overlying the conglomerate ridge of Roger’s hill, it would
appear that they correspond in gological position with the carboniferous
formation to the north of New Glasgow, or the newer coal formation of
Dawson. I had intended to have prepared a section of the coal measures,
on the eastern side of Cape Breton, so as to compare their fossils with
those of the Pictou coal field, but I found that it would extend my paper
to an unreasonable length, and I shall therefore only refer to those fossils
incidentally for comparison.

The distance from Robert Culton’s farm to Skinner’s Point is about 7
miles, and the measures dip about one foot to three for 3 miles; that is,
from Robert Culton’s to the conglomerate ridge at New Glasgow, equal
to a vertical thickness of 5280 feet, and the 4 miles from the conglome-
rate to Skinner’s Point have a dip of about 1 to 10, equal to a vertical
thickness of 2112 feet, or a total thickness of 7392 feet. Only 3 small
coal seams have been yet found in the latter section, and the thickest of
them is only 15 inches, and the other two do not exceed an inch apiece,
while to the south of the conglomerate there are 18 known seams,
giving a total thickness of 136 feet.

Professor Forbes has stated that all varieties of sea-bettom are not
equally capable of sustaining animal and vegetable life. In all the zones
of depth, there are occasionally more or less desert tracts, usually of sand
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or mud, on which few animals are found, or, if present, are only peculiar
to those localities,—each species being adapted to live on certain sorts of
sea bottom, only beds of molluscs do not increase in an indefinite extent.
They may die out, in consequence of their own increase changing the
nature of the ground. Thus a bed of scallops (Pecten opercularis), or
of oysters, having increased to such an extent that the ground is
completely changed, in consequence of the accumulation of the remains
of dead scallops, or oysters, becomes unfitted for the further sustenance of
the tribe. The young cease to be developed there, and the race dies out,
and becomes silted up or imbedded in sediment ; when, the ground being
renewed, it may be succeeded either by a fresh colony of scallops, or by some
other species. It is precisely the same as what takes place among plants :
the American forests of pine and spruce are succeeded by the deciduous
birch.

I consider this is a plausible way of accounting for the formation of our
oil coal shales in the coal formation, which are irregular in their thick-
nesses, varying from a few inches up to 2 feet, and also of limited areas,
not being found distributed over large surfaces. The homogeneity of the
bands does not indicate a succession of thin deposits; while the nearly
total absence of vegetable fossils, and the more frequent abundance of
fish and molluse remains, lead me to suppose that animal and not vege-
table life has produced the deposit from which our coal oils are being
extracted. The streak of these oil shales is also brown, instead of black,
which is the characteristic of all true coals.

Dr. Dawson has divided the coal formation into three groups. The
upper or newer coal formation is about 3000 feet thick—the characteristio
fossils are Carboniferous wood, Calamites and Ferns. The localities are
north of Cobequid mountain, Colchester, Joggins’ coast, west coast of
Northumberland, and Pictou. No workable seam has, I believe, been
found in this group in Nova Scotia. The second group—lower or older
coal formation—is about 4000 feet thick. Tts characteristic fossils are
Stigmaria, Sigillaria, Lepidodendron, Poacites or Cordaites, Pecopteris,
Neuropteris, Sphenopteris, Odontopteris, Dictyopteris, Favularia, Astro-
phillites, Calamites, Equisetee among plants. Cypris, Spirorbis, Modiola
and Unio among shells. Paleoniscus Holoptychius, Megaliethys, Diplo-
dus, and Diplopterus among fish ; and Baphetes Planiceps as a reptile.
The localities are, morth and south sides of Cobequid mountain, Jog-
gins, East River of Pictou, Port Hood, River Inhabitants, and eastern part
of Cape Breton. The finest sections exposed are at Sydney, and Joggins’

shore.
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The third group, lower carboniferous or gypsiferous formation is
about 6000 feet thick. Its characteristic fossils are, Productos, Tere-
bratulee, Encrinites and Madrepores among shells found in limestone,
Coniferous wood, Lepidoedendron and Poacites found in shales and sand-
stones. Scales of ganoid fish, Trilobites, at Debert river; and Phillipsia,
at Windsor. Reptilian footprints, at Partridge Island, near Parrsborough.
The localities are Northern Cumberland, Colchester, Hants, Pictou,
Musquodoboit, Guysborough, Inverness, Richmond, Victoria, and Cape
Breton ; also at Chester.

Coal is usually associated with black and gray shales in the earbo-
niferous formation, and the same association occurs in other formations
where the coal is too impure, or in too small a quantity to be valuable,

Black and gray shales also oceur in parts where there is no coal, and in
other formations entirely devoid of coal. The coal miner, being
accustomed to see coal associated with black and gray shales in other
formations, naturally looks upon the occurrence of black and gray shale
as indicative of coal. The geologist, on the other hand, having a wider
experience, knows that not only do blaek and gray shales occur where
there is no chance of coal being found, but that even thin seams of coal
occur in formations where no coal worth working has ever been found.
He therefore knows that all *‘ indications’” are worthless, as evidence of
the presence of the earboniferous formation, except the occurrence of the
carboniferous fossils. KEven where the fossils occur, there may be no
coal ; but all sinking for coal, in beds containing any other than the carbo~

niferous fossils, is pure waste of labor and money. The explorer for coal

in Nova Scotia should, therefore, bear in mind that no workable seam has
been found below the gypsum, or limestone, containing Produeta (which,
in England, has been called the Farewell coal fossil), Terebratula, or

Encrinites ; and it would be useless to search for eoal in shales below the

bands where those fossils occur up the East River, at Stewiacke, Chester

bay, New Canaan, Windsor, or other similar formations. At the same
time, if the overlying measures continue regular for any distance, I would
recommend a careful examination ; and should the shales yield fish remains,
to carefully note their thickness, and have them tested for oil as well as
gas. Many shales are bituminous, from containing innumerable mieros-
eopioal shells, (Cypris and Spirorbis) and which might be profitably
employed as a manure from the quantity of lime which they contain (the
present representatives of the former live in ponds or lagoons, and the
latter are similar to the Spirordis spirillum now found adhering to the
seaweeds on our shores), these shells have been found in many bands
with the coals, and generally in the strata overlying the coals.

Poole on Coal seam Fossils.
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As might be inferred, when grown where they are found, the Stigmaria
ar roots of the Sigillaria are found in the underclay; while the upright
Sigillaria are met with in a cylindrical state crossing the coal measures at
right angles to the present line of dip ; and the flattened stems are found
in the roof along with innumerable varieties of fern-like leaves which may
have belonged to gigantio trees of similar growth to the Sigillaria, or per
haps they may hereafter be found to belong to those very Sigillaria, the
same as the Stigmaria are found to be their roots.

Sigillaria stems are rarely found in the Pictou coal measures, while they
are abundant in the roof of the Sydney eoal mine, and of great size. One
that I measured crossing the roof of one of the roadways diagonally, was
upwards of forty feet long and over three feet across, but was flattened so
that the fossil was not more than two inches thick, and must therefore
bave been of a cellular nature when growing. There was no branching
or break in the whole forty feet, and the side walls of coal prevented the
ends of this stem being traced.

The Lepidodendron or * scale marked * plants; like the creeping club
moss of our woods, is more commonly met with in the lower coal measures
and oil shales of the Pictou coal field. Some specimens obtained at the
Fraser mine were beautifully preserved ; the markings very sharp and
distinet, so that I believe they cannot have been removed from the places
‘where they grew. Some pieces are several inches across, so must have
been of much larger growth than the club mosses of the present day.
The fruit markings, like Cardiocarpon, having been found only in Culton’s
shales, would indicate fossils of the lower coal measures ; and if found in
future explorations would lead me to suppose that the productive coal
measures are at some distance above them in geological order. The true
Ferns, Pecopteris, Neuropteris, Sphenopteris, &ec., are rarely found in the
measures of the thick coal seams, and then only as detached leaflets; so
may have been drifted, and not grown ¢» sitw. When found in the Pictou
coal measures in any abundance, they are in the overlying clays of the
small seams in connexion with the sandstones. They are the most abundant
fossils in the roofs of the Sydney and Lingan Mines, which are overlaid
by sandstone, and therefore I conclude they are of an arenaceous cha.
racter, while the overlying argillaceous shales at the Albion Mines seldom
contain any thing but the Cordaites, or long narrow leaf markings. I have
not observed the Astrophillites in the Pictou coal field, but found them in
the roof of the Glace Bay coal, and of an unusually large size by the road
side, three miles from Sydney, going from thence to Miré : pieces of coal
were dug out of the soil, but no satisfactory exploration has been made
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in that locality. The Calamites are more frequently found in connexion
with thin, than workable seams of coal. Their congeners are the Equisitoe
or Horsetails of our swamps and damp shady localities ; but I have also
observed the latter growing luxuriantly on the sides of the Pictou railroad
embankments, where the shales and slack coal have been deposited, and
which must be dry localities. I am therefore led to infer that their luxu-
riant growth is caused by the excess of carbon in the soil, and to theorise
that in the period of the coal formation, there was an excess of Carbonic
acid in the atmosphere given off from the underlying Limestones, pro-
ducing the rapid growth of the endogenous plants of those days. Our
hops and many other plants annually grow twenty feet and upwards, and
therefore there is nothing unreasonable in considering the luxuriant fossils
of the coal measures as of annual growth, and consequently rapidly form-
ing a thick bed of decaying vegetable matter ; to be afterwards converted
into coal.

The following extract, I took from one of our Halifax papers some
time ago : — ““ According to a statement made by Professor Rogers,
the number of coal seams in Nova Scotia is about 50, though only five
of them are of workable thickness, being equivalent to about 20 feet
coal.”

In a new edition of the Student’s Manual of Geology, by Mr. J. B.
Jukes, Director of the Geological Survey in Ireland, published in 1862,
page 532, is the following quotation from Dawson’s Acadian Geology :—
“ Altogether there is a thickness of more than 14,000 feet without reach.
ing any exact base, or arriving apparently at the very highest beds of the
series. There are 76 beds of coal, of which, however, most are only one
or two inches thick, and the thickest not more than four feet.” This
quotation refers to the Joggins coal field, and not to the whole of Nova
Scotia ; and it is strange that Mr. Jukes should have overlooked the large
coal fields of Sydney and Pictou. The former coal field Dr. Dawson
states to show a cross section of 5,000 yards, containing 37 feet of coal
included in 34 seams ; while further on, he gives the Indian Cove seam at
4 ft. 8 in., the main seam at 6.9 ; Lloyd’s Cove at 5.0, and Cranberry
Head seam at 3.8.

Dr. Dawson does not give a detailed section of the Pictou eoal field ;
but he mentions the main seam baving a vertical thickness of 37} feet,
and the deep seam 22} feet, respectively. As a pillar 36 feet high of
the main coal was sent to the Exhibition in London, it is to be hoped that
Mr. Jukes will amend this quotation in his next edition.

I feel that the paper which I have just read has not been made as
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interesting as I could have wished it to be ; but I have had to confine
myself to facts; and my reason for bringing it before this Society, is to
bhave the little information I have collected about the Pictou Coal Field
preserved among your archives for future reference; and also with the
hope that others may also be stimulated to collect facts in this and other
fields of enquiry, and make this Society the source from whence any
useful knowledge in reference to Nova Scotia may be disseminated.

Arr. V. — Contributions to the Icthyology of Nova Scotia. By J.
Marraew Jowes, F. L. S.
[Read April 6, 1863.]

Icravoroay has unfortunately been a much neglected branch of
zo0logy, and while we have many works treating upon mammalogy, orni-
thology, and entomology, there are comparatively few authors who have
touched upon the natural history of fish. Perhaps this may in some mea-
gure be accounted for by the difficulties attending their study, it falling
to the lot of few to be situate in the vicinity of a fishing station; a matter
of necessity, when not only the habits, but the forms of fishes, are to be
carefully observed ; as a naturalist, even if placed in the most eligible
locality for procuring specimens, can never expect to complete a perfect
list of the several species frequenting that locality, without the assistance
of fishermen and others, who, from daily experience can add so much
valuable information, which it would be almost impossible for one indi-
vidual, by his own exertions, to become possessed of. At the pre-
gent day, however, the value of fish considered as an article of food
for the human race, attaches an importance to this branch of science
which is growing every year, and it is to be hoped that ere long the in-
vestigations of naturalists will afford some clue to the occurrence or
absence at particular seasons, of those great annual gatherings of fish,
which appear on the coasts of north-east America and Europe, and which
I would venture to suggest are more particularly influenced by the paucity
or abundance of the peculiar food preferred by each genus, and the in-
stinctive habit of searching for suitable positions for spawning.

An interesting fact in connection with the habits of fish is that of the
extremely local range of some species, shoals being observed in one particular
bay or inlet, while in those contiguous, and only distant a short spaoe,
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not a specimen of that species can be taken. On our own shores here,
this local habit in a more distant degree is well known ; the shad, so
abundant in the Bay of Fundy, is almost unknown on our eastern coast
from Cape Sable to Cape Breton, while looking farther north we fiad the
mackerel, which is common on this coast during the season, absent, in &
great measure, from the waters of Newfoundland and Labrador. At the
Cape of Good Hope, M. Pappe, an observant naturalist, resident at Cape
Town, states that several South African fishes are possessed of similar
habits, but more strictly confined, even to bays merely divided by a small
promontory ; and in the Bermudas, where you would imagine, from the
small size of the group, that the waters of the shores would be common
to all, I find that some species are only taken on the south side of the
islands, and others on the north, although these two positions are only
divided from each other by a narrow strip of land, in places not much
more than a quarter of a mile in width.

Now, the solution of this apparent mystery is not so difficult as some
persons would imagine. We are all aware that each animal has a parti-
ality for some particular kind of food, and wherever that food is to be
found in the greatest abundance, there will be found the animal that feeds
upon it. Indeed, so well known is this habit to English entomologists,
that, when in search of insects, the sight of a field of thistles, or a patch
of nettles at a particular season, proclaims the habitat of certain species
which frequent those plants. The buffalo of the west prefers the open
prairie, clothed with rich succulent grass; the moose, as Capt. Hardy
informs us in his widely-known ‘‘ Sporting Adventures,”” loves to dwell in
forest solitudes and browse on the leaves and tender branches of deciduous
trees ; while the tiny mole scoops its tortuous way through the rich mould
of the alluvial valley, where it finds an abundant supply of its favourite
earthworm. And so it is with the various fishes: the halibut, whose
ponderous form we so often see in the market, resides, as it were, on the
sandy slopes of the deep, where it feeds upon the smaller flat fish, mol-
lusks, and erustaceans. The cod seeks it preys on the well known
“‘banks,”” while the shad delights in the muddy waters of estuaries, where
it fattens, according to Perley, on the shrimp and shad worm. In each
position these fish find the food they are partial to.  But, although
Iimagine food to be the great inducement for fish inhabiting particular
localities, there is yet another reason to be advanced,—search for a suitable
position for spawning. These two circumstances, I firmly believe, have
wmore to do with the appearance of vast shoals of fish, visiting, or residing
m particular districts, periodically or otherwise, than aught else. In no
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other way can we account for the vast annual or continual gatherings
of eertain fishes in the waters of Europe and north-east America,
than by presuming that this search for food and suitable positions for
spawning are the main motives. Take the cod fishery of the Grand Bank
of Newfoundland, that wonder of icthyology, where, throughout an extent
of submarine formation measuring no less than six hundred miles from
north to south, and in places, two hundred miles from east to west, count-
less myriads of gadoid fishes have afforded for more than three centuries
and a half, profitable employment to the fisherman, and wholesome food
for tens of thousands of the humpan race. To account for this, we have
in the first place to consider the formation of this vast submarine bank,
and the peculiar inducements it presents to the innumerable company con-
gregated there. The bank lies as it were at the point where the Gulf
Stream and Arctic Current meet each other, and struggling for the mas-
tery deposit the foreign matter they contain on this spot of contention.
The Arctic Current it is which has formed and is still forming the bank
itself by bringing down annually, through the medium of icebergs, thou-
sands of tons of earth, rocks, and gravelly matter from the frozen north.
These icebergs ground upon the bank, and thawing in that position, depo-
sit their geological burdens, thus year by year adding to the mass. To
render this conclusion more satisfactory, it will be well to refer to the
hydrographer’s chart, by which we ascertain that the ocean bed above the
bank is shelving, while after passing it, the depth suddenly increases by a
precipitous descent of some three thousand feet, thus showing that it is
formed from the north, while the current of the Gulf presents a barrier to
this deposit, which would otherwise be washed away to the southward,
and the great cod fishery of Newfoundland be diminished to a considerable
extent.

Now, what an area is here presented for mollusks and crustaceans to
inhabit—gravelly beds, sandy slopes, rocky masses large and small to
give them shelter, while those thousands of tons of earthy matter filled
with minute organisms are continually being brought down from the
northward to afford them food. And as it is such a promising pasture for
theso smaller residents, which, congregating there in myriads to feed and
propagate their species, we may readily conclude that these creatures,
which form the principal part of the food of the cod, attract those fishes to
the position, and finding there an abundance of prey at all ‘seasons, remain
to spawn, and as codfish reproduce by millions annually, we can in a
measure account for the immense stock ‘which for hundreds of years has
filled every part of that immense icthyological storehouse, and proved such
» blessing to mankind.
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These currents have also a great effect upon the migration of fishes,
and to prove the same I have only to call your attention to the following
facts. In summer time, when the Gulf Stream extends its northern
boundary, which commencing at Cape Cod runs close to our coast, and
thence to Newfoundland, several kinds of southern fishes are observed in our
waters, one of these I have the pleasure of exhibiting, a species of Monocan-
thus, which is so truly a southern genus that only one species has been
recorded as having been captured so far north as Massachusetts. Another,
the albicore, so well known in warmer latitudes, is abundant here during
the months of July and August, the Rev. John Ambrose having observed
twelve at one time off French Village, St. Margaret’s Bay. Then as to
northern fishes, when in winter time, particularly during the later months
of that season and those of spring, when the great Arctic current comes
pouring down from the north, forcing the waters of the Gulf to the south-
ward, and washing the banks of Newfoundland, exerts a cooling influence
even to the latitude of 40° brings with it many fishes to our shores
whose presence during that particular season I have just mentioned could
in noother way be satisfactorily accounted for—for we have the occurrence
of the Greenland Shark (Seymnus borealis) recently brought to our
notice, an inhabitant of the seas of the far north ; the Norway Haddock
(Sebastes Norvegicus), a fine specimen of which I have here before me,
an extreme northern fish—and the Cusk (Brosmius vulgaris), another
strictly northern form, having its proper habitat between the parallels of
60° and 73° north latitude, is also found in our waters. I could add
other instances in support of my views, but those I have given, will, I
trust, be sufficient to enable you to form some idea of their correctness.

A great question with naturalists has been, as to whether certain fishes
inhabiting the seas of Europe and North East America are identical in regard
to species, and if identical, how they managed to traverse two or three thou.
sand miles of ocean from their original home. Now, if we can prove the
arrival at our shores of fishes from distant latitudes, by means of the great
ocean currents which as highways, or I should say, seaways, pass as it
were our own doors, may we not conclude that these very currents or sea-
ways are the means of affording a communication from or to either side of
the Atlantic. And while some of the Carribean types may be carried by
the Gulf Stream to our shores, and on to Europe, the Europeon types
can be carried to our shores by the Arctic current, which setting from
North Europe to Spitzbergen, washes the east coast of Greenland, and
passing Iceland arrives at our position.

Some species are more adapted than others from their peculiar forma-
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! fishes, tion to wander about the broad expanse of ocoan, and like the hawks
llowing among birds cleaving the air, propel themselves at a prodigious rate
orthern through their watery element. Naturalists are therefore prepared in some
ist, and measure for the occurrence of such forms in situations where no currerts

1in our prevail. The most violent storms at sea cannot affect the migration of
mocan- fishes, even if they blow from a direction contrary to that of the fish’s
s been course, for observations prove that the gale which agitates the surface to
nother, so great an extent, is not perceptible at a comparatively small depth, and on
during the principle that migratory birds are generally known to take their course
served at a great elevation, in order to escape the agitation of the air near the

| 28 to earth’s surface, so we may presume that these wandering fishes, gifted
months with similar instinet, avoid the currents and counter currents of the ocean
comes surface by stemming their way at a dopth free from such circumstanees.

south- But in case of species known more particularly as inhabitants of the lit-
fuence toral zone, and not endowed with a formation favorable for extensive
shores migration,—I may instance the Blennies or Gobioidee, which are chiefly
| could found in shore waters, rock pools, ard among sea weed—we must look to
Irrénoe some other agency than the mere motive power of the fish itself. Now,
to our during my investigations in the Bermudian waters, I found that the gulf
ddock weed (Fuecus natans ) which is brought to that latitude from the Bahamas,
Pe me, : on the eastern edge of the current, and being thrown aside as it were,
F(l):he; drifts along from and to all points of the compass as the winds blow, is a
els o

perfect preserve for the naturalist, being tenanted by various species of

d add crustaceans, and affording shelter and food to several kinds of fishes. To
will, I give you an idea of the vast extent of the fields of this gulf weed which
. float upon the ocean about the latitude of the Bermudas, I may state, that
ﬁshe(; when a southerly gale blows for some days, the whole coast line of the Islands
‘egar

facing that quarter, becomes choked up with this sea weed, and on gaining
an elevated position on land, vast fields are observed still setting in from
the ocean. Have we not here again an excellent conveyance for many
great kinds of fishes, (particularly those umable to take long journeys without
| a8 1t assistance) which keeping within the covert of these masses of fucus are
A carried along hundreds of miles, and obtain, the whole voyage, good shelter
de of and abundance of food, which is all a fish requires to bring it safe to other
ed by positions, where the temperature of the ocean will not interfere with its
types constitution. And although the comstitutions of fish are in some cases
from influenced by the temperature of the element they inhabit, and a few
, and degrees above or below a certain temperature will drive them to soek other
positions, yet, in many cases, they are not so influenced ; and the faet is
well authenticated that certain species can bear the test of being frozen in

‘
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solid ice, and on being gradually thawed, will regain their former signs of
vitality, while others have been observed swimmingabout in hot springs at
Manilla and in Barbary, in water of a temperature of from 172, to 185,
and a species of Silurus, according to Humboldt, was observed by him
thrown up alive with the heated waters of a South American volcano,
which were proved to be of a temperature of 2100, or within two degrees
of the boiling point.

Some marine fish, and certain species of fish-like mammals, appear in
some instances to live in fresh water as well as salt. As to the mammals,
my friend Capt. Blakiston, the celebrated explorer of the Yangste, states
in his recent work that porpoises were seen rolling about in the upper
waters of that river, 1,000 miles from the sea, and in reply to a ques-
tion of mine, he states that the water was perfectly fresh far below this
point ; so that we have here marine mammals, generally supposed to be
unable to exist long in fresh water, disporting themselves hundreds of
miles from their briny home, in an element very different in its component
parts from that to which they are usually accustomed. Again, I have
myself observed in the Bermudas a speeies of Gobius existing in a lively
and healthy state in rock pools above the highest tidal mark.in which the
water, chiefly rain, but partially salt, had become perfectly putrid and
offensive.

With these preliminary remarks, T will proceed to describe four speci-
wens which I have recently examined.

The generic characteristics are those of DeKay.

Fam.—GOBID A.
(xen.—GUNNELLUS.

SP.—~GUNNELLUS 1

GENERIC CHARACTERISTICS. — Body elongate, much compressed. Head,
oblong. Mouth, small. Teeth velvet-like, or in cards. Dorsal rays, spinous
throughout. Ventrals excessively small, and reduced often to a single spine.

DescrierioN.—Body elongate, strongly compressed, tapering, covered with
minute scales, the whole coated with a slimy secretion. Extent, 5 in. 2 lines.
Depth, at deepest part, 13} lines ; from lower jaw tip, 53 lines ; at commencement
of anal, 5} lines; at caudal extreme, 1§ lines. Head, small, elevated ; occipital
ridge, arched; breadth over opercles, 3 lines. Mouth, vertical gape, 1’ lines ;
horizontal gape, 1} lines. Teeth, borne of two rows in under jaw, conical, the
largest one-ifth of a line in length; upper jaw armed of several rows extending
over vomer. Eyes, partially ovate; vertical diam. § line; horizontal diam. 1 line
vercles and branchiostegous rays entire, joined beneath by membrane, free of thorax

ent,f nearlly equidistant between either extreme, 1 line in advance of first spinos
ray of anal.

The dorsal fin, having its rays spinous, and being highest posteriorly, com
mences immediately over base of pectorals, and is continuous to caudal extreme,
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gns of where it unites with the caudal fin. Pectorals commence ¥ of a line behind pos-

ngs at terior edge of opercles; extent, 34 lines; basal width, 1 line. Vemru!s con:}ist of
two bony spinose processes, 1§ line in extent, sheathed at base, and situate imme-
185, diately beneath the pectorals. Anal, commences nearly in a line with the thirty-
7 him first dorsal ray, and is continuous to caudal, joining that fin similar to the dorsal.
The first two rays are spinose. It presents an almost uniform depth of 1} line
cano, throughout. Caudal partially rounded, small, extent 37 lines.

grees Coror.—Upper parts, dark purplish brown, changing to a dark yellow beneath ;
beneath the head, lighter still. Dorsal and anal spotted with dark spots at regular
intervals.

ar in

D. 74,—P. 9,—V, 1 5 1,—C. 16,—Br. rays, 5.
mals,

|The anal rays, from their being so branched, I found it impossible to count

states correctly, even with a powerful lens.|
apper
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v this
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have

I am indebted to my kind friend, the Rev. J. AmBrose, for this speci-
men. It was taken by himself while using the dredge between Shutting-
in Island and the main land on the east side of St. Margaret’s Bay, in
August, 1860. The depth of water was from 12 to 14 fathoms. From
a careful examination, I have every reason to suppose that this specimen
will prove to be identical with the spotted Gunnel, or Butter-fish of Yar-
: rell ; the Gunnellus vulgaris of Richardson; the Murenoides guttata
lively of Storer, and the G. mucronatus of DeKay—and that like many other
th the marine fishes found on our coast, it is common to the seas of northern
. and Europe and America.

speci-

Fam.—PLANID A
, Gien.—PLATESSA.

SP.—~PLATESSA  —

GENERIC CHARACTERISTICS.—Body rhomboidal. Eyes and color usually on
the right side. A row of catting obtuse teeth in the jaws, and frequently paved
teeth in the pharyngeals. The dorsal advances over the upper eye, and leaves a
naked interval between it and the caudal.

Descriprion.—Body, elliptical, depressed, covered with scales, largest along

Head the region of the lateral line. Extent, 20 inches; posterior edge of opercle to
)inoué caudal extreme, 15} inches. Depth, from a line drawn across body, 7 inches from
chin point, 7 in. 3 lines ; at caudal base, 2 in. Breadth, at broadest part on shoul-

| with der, 6in. from chin point, 104 lines. Head, 4 in. 2} lines in extent from chin
'l_‘“ point to posterior extreme of opercles. Eyes, one above the other; superior eye
anes. cup much the largest. Mouth, small, vertical gape, 16 lines ; horizontal gape, 5}
°F’?‘:§ lines ; under jaw longest, both fully armed with acute teeth of 1 line in length in
cipl front. Lateral line very distinct, commences at npper angle of posterior opercle,
bends gradually over pectorals down to a position 4} inches from its commence-
ment, and then proceeds very nearly in a straight line, losing itself in the base of

lines ;
1l, the

»nl(_ling the 9th candal ray. Cheeks, opercics, and orbital ridges, scaled.
Ao _ The dorsal fin commences a little in advance of the pupil of the upper eye, and
l)(l):(;: is continuous to within 13 lines of caudal extreme, gradually rising to the 44th

ray, which is longest, and as gradually falling to its termination. Pectorals, small,
having their third and fourth rays longest, about 194 lines in extent. The ventrals
were absent. The anal fin rises nearly in a line with the pectorals, but slightly
hehind it, and has at its commencement a partially concealed short but strong spine,

, com
tremg,
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The fin in character equals the dorsal, and has its 22nd ray longest, with an extent
of 20} lines. Caudal, slightly pointed ; width at base, 2 inches ; spread of rays at
termination, 4 inches 33 lines.

CoLor.—A uniform pale brown throughout, the head of a darker shade.

D. 88,—A. 68,—P. 12,—C. 18.

I am also indebted to Mr. Amsrose for this specimen, who procured
it at St. Margaret’s Bay. It will, I believe, prove to be the Platessa
plana of DeKay-—a species, according to Perley, common on this coast.
If it does prove that species, DeKay must have taken his description from
a damaged specimen, for he states that the half of the jaws next the
eolored side is destitute of teeth, whereas in this specimen that condition
does not occur.

Fam.—ANGUILLID A.
Gen.—AMMODYTES.

SP.—~AMMODYTES = e ?

GENERIC CHARACTERISTICS.—Body and head elongated. Dorsal fin extending
nearly the whole length of the back. Anal fin long, and both separated from the
caudal. Caudal forked. Lower jaw, longest. Branchial aperture, large. No
ceeca nor air-bladder.

DescrirrioNn.—Body, elongate, slightly compressed. Extent, 6§ inches. Depth
at base of pectorals, 4 lines ; at anterior base of anal, 34 lines ; at posterior base of anal
and dorsaﬁ 13 line. Lateral line commences at upper posterior angle of opercle,

gradually descendin%z_ to about the middle of pectorals when closed to the body, and
i

thence in a straight line to candal base. Head, extent from chin point to posterior
angle of opercle, 12§ lines; depth, from capital ridge to lower edge of opercle, 4§
lines ; width, between eyes, 1} lines; at juncture with body, 2§ lines. Gill aper-
ture very large ; opercle 7} lines in extent, opening its whole length. Lower jaw
projecting 1 line beyond the upper. Teeth absent. Vertical gape, 23 lines ; hori-
s«;nlml gape § line. Eyes large, ovate ; vertical diam., 1§ line; horizontal diam.,
24 lines.

The dorsal fin commences 153 lines from chin point, attains its greatest height of
13 lines about its centre, gradually reduced to 1} lines at its termination, which
takes place 24 lines from caudal extreme. An indented line, more strongly marked
than the lateral line, runs on either side of the dorsal ridge, commencing above the
operculum and running the whole extent to the candal base. Under the microscope
the line presents a series of oval desressions. Pectorals, partially pointed, originate
immediately behind the posterior edge of opercle; extent, 53 lines, width at base,
1} lines. Anal fin commences about 4 lines behind the centre of the dorsal, and is
coterminal with that fin. Caudal fin, partially forked ; extent of forks, 5 lines ;
middle rays, 34 lines ; basal width, 13 lines.

Coror.—Above lateral line, olive brown ; beneath, silvery white; whole upper
parts, including shafts of dorsal and caudal rays, spotted with minute black spots,
which are larger in the vicinity of the lateral line. These spots extend a {‘itue
below the lateral line, but are only observable under the microscope. Fins, trans-
parent. Irides, silvery white, metallic lustre, dotted above with minute black spots ;
pupils, dark.

D. 63,—P, 13,—A. 33,—C. 16.

The specimen from which my deseription is taken was kindly presented
to me by Mr. J. R. Wruis. Tt was taken from the stomach of a codfish.
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I have little doubt that thig is the American Sand Launce (A. Ameri-
canus ), of DeKay, which appears to be identical with 4. tobianus or the
Sand-eel of the British coast.

Fam.—BALISTID.E.

(Gen.——MONOCANTHUS.
SP.—~MONOCANTRUS _

GENERIC CHARACTERISTICS.—Body covered with very minute scales, assuming
the form of prickles. Extremity of the pelvis, salient and spinous. A single large

dentated spine, in place of the first dorsal; occasionally a small and almost imper-
ceptible spine.

Descrierion.—Body, greatly compressed, partially ovate, extended at caudal
extreme, and bearing a granulate surface eovered with minute irregular spines, in
centres of six or eight. Extent, 4 inches 4 lines. Depth, 2} lines from com-
mencement of dorsal to vent. From base of dorsal spine across pectorals to outer
margin of pelvic bone, 1 inch 94 lines. Breadth, at broadest part, nearly midway
between base of dorsal spine and pectorals, 53 lines. Caudal extension, 4§ lines ;
depth at caudal base, 5 lines. Facial outline from dorsal spine to mouth, declivous.
Mouth prominent; armed with six cutting teeth in upper, and four similarly
formed, in lower jaw, protruding from fleshy lips; the two centre ones in lower
jaw longer on their inner sides, raising them to a sharp angle in the centre ; hori-
zontal gape of mouth, 1} lines. Eyes, somewhat oval horizontally; horizontak
diameter, 2} lines; vertical diameter, 2} lines; irides golden, pupils black.
Nostrils, double, the posterior smallest, and situate immediately behind the anterior.
Extent from anterior nostril to frontal extreme, 74 lines. Branchial orifices lying
obliquely above and close to pectorals, extent, 2§ lines; distant from frontal ex-
treme, 10 lines.

The dorsal spine is situate 94 lines in advance of the dorsal fin, and is distant
from frontal extreme, 1 inch 22 lines; extent, 5 lines ; armed on its dexter side
with five, and on its sinister side with four, claw-like spines, bent downwards, andi
its whole surface covered with minute spines, as the body ; when upright it exhibits
a connecting membrane posteriorly. The dorsal fin commences sﬁghtly in ad-
vance of the vertical line of the anal, and is continuous to base of caudal extension ;
higher anteriorly, greatest height, 5 lines ; rays armed basally with minute spines.
Pectorals, smalf: somewhat pointed ; rays basally armed with minute spines, dis-
tant from frontal extreme, 11 lines ; extent, 5 lines ; width at base, 2} lines. Pelvic
spine commences two inches from frontal extreme, and is connected by a cuticular
dewlap, covered at its extremtty with interstitial spines, and of a width of 4 lines.
Anal, commences at about 1 line behind the outer margin of the pelvic dewlap ;
deepest anteriorly, greatest depth 4§ lines ; rays armed basally with minute spines
Caudal, partially rounded ; extent, 8% lines; rays branched, armed basally with
minute spines.

Covror.—Light brown, streaked and dotted with dark blue blotches throughout,
extending over the caudal fin; beneath, light yellow. Dorsal and anal fins trans-
parent. Pelvic dewlap, opaque.

D. 81,—~P. 13,—A. 29,—C. 12.

This fish was also kindly presented to me by my friend Mr. AmBRrosg,
who procured it at St. Margaret’s Bay in the autumn of 1861. It was,
I believe, taken in a fisherman’s net. It was very similar in many respects,
and will, T have no doubt, prove to be the Monocanthus Massackusetten-
% of DeKay. As a Nova Scotian fish, this specimen is most probably
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an unique example, and although a very minute creature, may prove
valuable addition to the Cabinet of this Institute in which it will be
placed.

Axrt. VI.—Gold and its separation jfrom other Mirerals. By
' ABranaM Gesner, M. D., F. G. 8.

[Read May 4th, 1863.]

Gold has long been known and esteemed as the most precious of all
the metals. From the earliest ages of antiquity, it has been employed to
decorate the human person, ornament temples, and cast into coins. It
now forms the true standard by which other substances and property of all
kinds are valued. The history of gold is one of peculiar interest. This metal
formed the chief adornments of Solomon’s Temple. The sacred vessels
that *“ pertained to the House of the Lord,” the altar, the table, the can-
dlesticks, the lamps, the censers, and even the hinges of the doors of the
temple, were of pure gold. The walls of the New Jerusalem, as
described by the Apostle St. John, were of twelve precious stones, * and
the building of the wall of it was of jasper, and the city was of pure
gold, like unto clear glass.”

Some of the Israelites and the nations around them, had their idols of
gold and silver ; and up to the present day the images worshipped by
idolatrous nations are made of gold, whenever that metal can be obtained ;
and it is to be feared that gold is the god of many, after it has been
stamped into coin. :

It is not, as some have supposed, that the scarcity of the precious metal
imparts to it its great value. Gold is the most malleable of all metals. Tt
is easily worked by the smith, and will not oxidate or rust under ordinary
circumstances. Whether buried in the earth, or in the sea, it remains
unchanged. In ancient times Ophir was celebrated for its gold. Tt
occurs in the Fast, and Africa has its golden sands, the continent yielding
to the amount of 5,000 pounds avordupois annually. It is now found
along the slopes of almost all the mountain ranges of the earth. Tt
occurs in the mica slates of the Tyrol. In Siberia it appears in alluvial
sand ; and in the country eastward of the Ural Mountains, masses of gold
have been found weighing from ten to twenty pounds. The mines of
Hungary, Transylvania, and those of the Alps, are worked for their gold.
Scotland and Ireland have deposits of the precious metal. It has also
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heen discovered at several places in England, and at Devon it is found in
the stream tin works ; but the gold of England and Scotland is in their
¢oal, iron, tin and copper.

The annual gold produce of Hungary is valued at £470,000 sterling.
The mines of Spain, formerly rich in the noble metal, are now much
neglected, from the increased cost of deep mining, and she still receives
much of her gold from Mexico. The sands of the Danube, the Rhone,
By the Tagus, and other European rivers, contain gold, but the quantities they

. possess will scarcely pay the cost of working. In some of thése sands

the spangles of gold are so thin that one thousand of them will not weigh

prove

ill be

of all a grain. : - '
yed to The gold mines of Russia, or rather those of Asia, are eastward of the
f I}, great barrier of the Ural Mountains. Here the matrix of the metal is in

of all general a coarse gravel, and much gold is found in the debris of the sur-
face. The great marshy plain on the banks of the River Tacknou
Targeuma, is rich in gold, and the houses have been removed to obtain the
precious metal. In 1842, at the depth of three yards, under the corner

metal
essels

2 can- ,

of the of a building, a mass of gold was dug up which weighed upwards of 36
L i kilogrammes, or 80 lbs. English. This specimen isnow in the collection
“"an d of the Corps des Mines, at St. Petersburgh. It has been stated by Sir

Roderick Murchison, that the reign of the Emperor Nicholas, has been
distinguished by the important discovery that portions of the great eastern
s of divisions of Siberia are highly auriferous. The total produce of gold in
d by the Russian Empire, now exceeds £5,000,000 sterling annually.

Long before the treasures of California were discovered, America was
celebrated for her gold mines. The gold region of the American States
extends along the eastern slope of the Apalachian chain of mountains,
e from the Rappahannock, in Virginia, across the State of Alabama, and

It along the flanks of the mountainous country, known as the Blue Ridge.
inary In this quarter, the most productive labor has been that applied to the
e sands of river beds, where few machines, except rockers, are required.

It Spurs of the Alleghany mountain chain extend into Canada and New
Brunswick, and the central granitic ridge of Nova Scotia is composed of

" pure

iined ;
been

}i::g rocks similar to those of other auriferous countries.

It In South America, the gold is found on both sides of the great moun-
avial tain ridges that run nearly parallel with the coasts. The precious metal
gold is gathered from the beds of streams flowing from the lofty heights of the

< of Andes, and the voleanic foci along its flanks.
vold. Gold is widely disseminated in Peru, Bolivia, and Chili. Along the

sides of the Rocky Mouotaing, in North America, gold has been found at &
also ’
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number of sites. At Whitehall mine, in North Carolina, gold to the
value of $10,000 was obtained in the course of five days, and in a space
not exceeding 20 feet square. The gold of the Rappahannock appears to
be confined to a space 200 yards wide and about 1,000 yards long. A
profitable quantity of gold exists in rock, which has no appearance or
indication of the precious metal whatever. The present unhappy war has
stopped the working of the mine, which is situated near Fredericksburg,
and the surrounding country is now the theatre of rapine and bloodshed.

In 1847, gold was discovered on the property of Capt. Sutor, a
wealthy Swiss immigrant, who had settled on the banks of the Sacramento
river in California. A contractor for building a mill observed the glitter-
ing particles in the sand of a stream. The tidings flew upon the wings
of the wind ; the town of San Francisco was nearly abandoned by its
inhabitants ; the crews of ships deserted, and every kind of population
proceeded to search for the promised riches. The news went rapidly
abroad, and there was a rush of emigrants, Jews, Turks, and infidels, as
well as christians from all nations, to share in the search for wealth. The
half-civilized country was soon overspread by gold-seekers. The gold was
found in digging a well at San Francisco, and then a hundred miles off, it
was dropping from the cliffs into the sea, and slowly settling through the
sands of the shore. The seekers had to dig pits, to climb mountains, to
turn rivers, to sink shafts, to run galleries, to uncover plains, to break,
erush, shake, wash, to amalgamate and distill. Seven Maxicans realized
in a few days $217,000 dollars. In the course of the five succeeding
years thirty millions of gold were poured into the commercial world. The
results of the discovery are well know, and among them is the fact, that
of multitudes that went to California, few made fortunes—many were
ruined, and returned to their friends and families pennyless, and numbers
were buried in the sparkling sands of the Pacific coast.

But, before the world had recovered from the California excitement, it
was announced that Australia was a land of gold ; and although Great
Britain bad received the lion’s share of the American gold, she had a
special interest in her Australian colony. The first discovery in that
quarter was made by Messrs. Stutchbury and Hargraves; the latter
washed gold from buckets of earth. Results similar to those which had
taken place in California, followed in quick succession, and thousands who
had been engaged on the Pacific shores sailed away to the new El Dorado.

Gold was found in surprising quantities. Lumps of the metal were picked
up, and it has been stated that a poor man who went to the diggings, with
only a forked stick and a frying pan, raked up £5 worth of gold in half
a day
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Besides the gold field in the neighbourhood of Sydney and Bathurst,
a space at Buninyong, 80 miles from Melbourne, and 50 from Geelong, 8 square
hsass to feet were supposed to be ground enough for any man to make a fortune.
ﬁg- A One man found $1500 worth of gold in a week, another £1000 in the
same time, and a party of three had met with 20 lbs. in weight in one

1 to the

‘ance or
e Das day. Thousands of all classes hastened to this land of promise. Ships
ksburg were deserted, and to man the Commercial Marine the jails were opened

adehed. to the relief of sailors who had been confined on short sentences. The scenes

that occurred are perhaps more indescribable than the mines themselves.
Next in order comes the finding of gold in Nova Scotia, which took

place in 1861, near Tangier. This discovery was immediately followed

utor, a
ramento

;g::::; by others in different parts of the Province, and along certain lines of

by its ffhrata belonging to the metamorphic group of rocks, and to great extent.
salstion Subsequently new gold fields have been discovered from time to time.
'rapi dly The metal has also been washed from s me of the river sands, and the
idele; a8 superficial drift of the country. Nuggets have been found from $100 to

L $500 in value, and companies and individuals are now engaged in mining.
[ have visited almost every mine in the Province, and I am led to the
belief that the resources of the metal in Nova Scotia will be found to be
agh the enduring and remunerative. As usual, from the commencement, many of
tkins, to the farmers deserted their ploughs, tradesmen their tools, and professional

break, men and merchants embarked in searching and mining for gold. The
e government also proceeded to grant licenses to the numerous applicants for
ceoding auriferous grounds. The prospects are now favorable, and when capital,
1. The science and skill shall be more widely introduced, this island-like Province
will prove to be a still more happy home for her people, and a rich appen-
dage of the British Empire.

Scarcely had a year passed by, after it was known that Nova Scotia
was an auriferous country, when it was announced that the noble metal
sk, Bt existed on the shores of Fraser’s and Thompson’s rivers, in the Territory
b Gouns of the Hudson’s Bay Company, in British Columbia; and, from the
Lol o accounts which have been received from that quarter, it was evident that
in that gold is also abundant in that part of Her Majesty's dominions. Notwith-
R standing the remoteness of the country and the severity of the climate,
ioh had the hardy gold-seeker has found his way to the tops of the mountains and

depths of the vallies, and the riches of the earth accompany the furs of
the Arctic regions homeward to a market.
The latest gold discoveries of importance are those reported from New
Zealand, in the South Pacific Ocean, into which there has already been an
“in half influx of immigrants searching for the metallic riches of the remote
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Islands. Thus, in the course of 15 years, profitable quantities of gold
have been found in no less than five different countries.

(California in 1847

Australia in 1851

British Columbia in 1860

Nova Scotia in 1861

New Zealand in 1862

When the gold of California began to pour in its harvest, many
were the prophecies of ill that would befall the world. It was thought by
many that the sudden influx of the coveted metal would demoralize the
nations, derange commerce, and finally lose its value; but the gold-
seekers and gold diggers have gone on, and none of the results from the
vause apprehended have taken place. Indeed, to the contrary, the
American States, in which the metal is abundant, seck it at a premium of
50 per cent above its ordinary value against their National paper money.
Like silver, gold will probably never lose its value as coin, for the instant
its price falls a little below the ordinary rate it is converted into jewelry
and articles of luxury, for whieh all nations have a fancy.

The annual amount of gold added to the metallic wealth of Christen-
dom at the beginning of the present century, amounted in round numbers
to about $15,000,000; in 1848 it rose to nearly $40,000,000; at
present it is about $190,000,000. The total quantity of gold obtained
on the whole continent of ;\merica., from the era of Columbus to the dis-
eoveries in California, amounted to two billions of dollars. One-tenth of
this sum is now added annually to the commerce of the world. Sir
Roderick Murchison, the distinguished geologist, in an address delivered
in London in 1847, asserted that the gold of California would be con-
stantly on the decrease. He stated that all gold veins on the surface of
the earth diminish and deteriorate downwards, and can rarely be followed to
any great depth, except ut a loss to work them. ‘‘ As the richest portions
of the gold ore have been aggregated near the upper portions of the origi-
nal vein-stones, so the heaps of gravel, or detritus, resulting either from
abrasion or tear and wear of ages, and derived from the surface of such
gold-bearing rocks, are, with rare exceptions, the only materials from
which gold has been or can be extracted to great profit.”” Sinee the above
period, that gentleman has greatly modified his opinions, as gold has been
found in quantities yielding profit at very considerable depths in the
earth; and improved methods in the application of mercury and machi-
nery, under the directi-n of science and skill, now gain profits from ores
which formerly did not pay the cost of working. Taking all the reeemt
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gold

discoveries and improvements in working into consideration, it is reasou-
able to conclude that the quantity of gold will be augmented rather than
diminished in years to come. Since the early part of 1861, reports have
been circulated through the medium of scientific papers, that a chemist
in France had succeeded in making gold f{rom the baser metals. It has
also been reported that Napoleon the III. had purchased the secret; and
political apprehensions have arisen, from the power thus placed in the
hands of the French Emperor. Gold is a simple substance, and differs
from all other metals—und although it may be imitated in color, it bas a
specific gravity, and other characters beyond the reach of composition.

many
ht by
y the

gold- As the philosopher’s stone has not yet been discovered, the world need
n the have no fears of the riches of Frauce ; indeed, the efforts of the Kwmperor
. the

to obtain the gold and silver mines of Mexico, do not indicate that he

im of possesses the power of manufacturing the metal at home.

mey. Gold is found in the sands and mud of rivers and rivulets, in the
stant boulders and diluvial drift of the surface, diffused over plains, and col-
velry lected in rocky chasms and fissures. It occurs set deep in friable and
‘ compact quartz, mixed with desintegrated grauite, or forming a garnish
isten-

on micaceous and argillaceous slates. The mode of its extraction must
always conform to the conditions in which it occurs, and these conditions
are various. Among the sands of rivers and diluvial debris, with a pick-
axe, shovel, pan and cradle, a man may gather more than ordinary wages ;

1bers
; at
uned

' dis- but even here hydraulic engines are necessary. But, in the flinty veins
h of of rock, individual industry is lost without the aid of all the appliances

Sir of mining and the best modes of extraction ; hence the absolute necessity
ered

for the expenditure of capital, in order to render the work profitable.

Gold is always widely and meagrely disseminated, and generally a
large quantity of material must be mined, broken and pulverized, before
even a small quantity of the gold can be obtained. The individual miner
may occasionally find a valuable nugget, but these are few and far between,
and frequently mislead him into rash speculations and expensive labor.

In Nova Scotia, the principal part of all the gold discovered, has been
found in exceedingly hard veins of quartz, and overflown masses of that
siliceous mineral. So far, comparatively small quantities have been ob-
tained by washing the river and beach sands, and the diluvial debris ;
and for this object, almost the only means employed have been the common
cradle and pan. The improved instruments for this purpose are the large
cradle, and what is called in California and Australia, the ** Long Tom,”
and the ** Hydraulic Jet.”

From the fact that Ophir signifies a place of ashes, it has been inferred
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that the aucients employed heat only in the separation of gold from its
matrix, and by a method still practised by the Persians. Gold dissolves
speedily in mercury, at ordinary temperatures ; and the Spaniards were Axr. VI
probably the first to adopt the process of amalgamation, which is the
cheapest mode of operation upon large quantities of material. The Mex- In Eu
icans grind the auriferous rocks and mercury together in rude stone basins, second d
surmounted by heavy rollers, and the Spanish raster, so called, is still in loween, /
use. The amalgam, when formed, is collected and distilled in iron Thoug]
retorts, the quicksilver passing over into a receiver, and the gold remaining ha“"f not
in nearly a pure state in the retort. But in order to obtain an amalgam originally
it is necessary that the gold and mercury should be brought together in known an
absolute contact, and therefore it is important that the rock should be finely ** feast of
powdered, before the mercury is applied. For this object various kinds
of crushers have been invented, and of them, none have been found more
useful than the common stamper, now in general use. (Several kinds of the Tong
crushers and amalgamators were exhibited, with a variety of gold ores from Eigyptians
Foreign Countries, and a beautiful wreath of the gold of Nova Scotia. ) days amq
To extract every particle of gold from quartz by amalgamation, is a Romans, .
very difficult operation, and one that requires time and mueh experience ; Hallow
yet like all other inventions which have not been brought to perfection, solation of
almost every miner professes to have a knowledge of the art. Already the Sandy
have a number of the schemes introduced into Nova Scotia, to remove the
‘ . . @ At the s
gold from its gaugue failed, and some of them have been relied upon Institute, wi
without any knowledge of mechanics, chemistry, or the properties of ::i:”z;{i ::‘z
matter. In California and Australia, companies have been successful in unattainable
obtaining gold, by following th se who bad first crushed the rock, or :’:p::’:s::, .
cradled the sand, and from the tailings of the first adventurers, fortunes primitive soc
have been won. In regard to the richness of quartz, the expectations of m:.'e .:021::1
the miner are always too high ; and as a general rule, excepting in rare selected. T
instances, it is only by the continued operations of well-conducted labor g::"'::l“xm“c
and machinery upon meagre rock, that large amounts of gold are obtained. result of nat
T have no doubt the time will arrive when the various interests of many :"‘: :'l':;‘“:r‘;
parties now engaged in gold mining in Nova Scotia, will be more or less could have
united, and the work of extraction will be successfully performed. In ::f;"fnd"
the mean time, the gold-seekers will extend the present discoveries,—men views have '
and machinery will come in and prevent the abandonment of other useful mu“l"‘:dg:;
pursuits and branches of industry, such as agriculture and the fisheries,— unable to pr
and finally, by the united efforts of all, under a wise and barmonious bosi 4 ;"{;‘;":
government, the Province will lift up her head, avd shine as one of the Lib. iii. Prel

brightest gems of the British Empire. 1 Sce Brad,
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nn its
solves
were Awr. VIL.—The Festival of the Dead * By R. G. Hauisurron, F.8.A.

is the
Shon. In Europen Calendars, the last day of Oectober, and the first and

asins, second days of November, are designated us the Festivals of All Hal-
il im loween, All Saints, and All Souls.

: Though they have hitherto never attracted any special attention, and
aining have not been supposed to have been connected with each other, they
algam originally constituted but one commemoration of three days duration,
A i known among almost all nations as ‘‘the festival of the dead,”” or the
*“ feast of ancestors.’’

| iron

finely
kinds It is now, or was formerly, observed at or near the beginning of Novem-

 wéte ber by the Peruvians, the Hindoos, the Sandwich Islanders, the people of
de of the Tonga Islands, the Australians, the ancient Persians, the ancient
e Kgyptians, and the northern nations of Europe, and continued for three
ia.) days among the Japanese, the Hindoos, the Australians, the ancient

Romans, and the ancient Egyptians.

), 18 a

ience ; Halloween is known among the Highlanders by a name meaning the con-
sction, solation of the spirits of the dead, and is with them, as with the Cinghalese, {
Iready the Sandwich Islanders, and almost every race among whom the festival

ve the
© At the suggestion of the writer, the above paper was substituted for one read before the

upon Institute, which had been privawely printed. In the previous one, on “ New materials for the
ies of History of man, derived from a comparison of the customs and superstitions of nations," it
E was endeavored to show that the source of these superstitions, so far from being “absolutely

lflll m unattainable,”” as it has been hitherto considered by all who have treated of them, could

ck or be arrived at by a comparison of the customs of civilized and savage races; and that those
. superstitions, being possessed of a marvellous vitality, are valuable historical memorials of
rtunes primitive society.
. f As an illustration of the duration and universality of primitive superstitions and customs,
ions o those connected with the habit of saying “God bless you!"™ to a person who sneezes, were
n rare selected. This absurd custom, referred to by Homer, and found in Europe, Asia, Africa,
labo Polynesia and America, was traced to a bellef found in the Aretic regions, Australia, and
abor Central Africa, (and it might have been added in Ireland), that death and disease are not the
ained. result of natural but of supernatural causes ; and that when a person sneezes, he is liable to
be a victim of the spirits, or as the Celtic race express it, * to be carried off by the fairies.” It
many was also argued that this custom, the trivial nature of which precludes the idea that it
or less could have been borrowed by nations from each other, or that nature can everywhere have
suggested it to the human race, plainly *must have been inherited from a common
l. In source, and is a very conclusive argument in favor of the unity of origin of our race. These
-—men views have been confirmed by the observations of Captains Speke and Grant— (see Illustra-
ful ted London News, July 4, 1863, p 23.) An interesting little work by W. R, Wylde, on “ Irish
usele Popular Superstitions,” published by William 8. Orr & Co., London—which the writer was
fnes,— unable to precure until after the paper was read before the Nova Scotian Institute—supplies
N very curious facts, which corroborate his conclusions as to the origin of this custom. Bee
onious from p. 120 to 185; also p. 51 to 58. See also Strada’s Prolusiones— Our sternuentes salutenher
of the Lib. iii. Prael. iv.

1 Sece Brady's Clavis Calendaria, as o Oct. 31st.
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is observed, connected with a barvest home, or, south of the equator, with
a first fruits eelebration. An old writer asks why do we suppose that the
spirits of the dead are more abroad on Halloween than at any other time
of the year ™ and so convinced are the Finns and the Irish peasantry of
the fact, that they discreetly prefer remaining at home on that ili-omened
aigat.

The Halloween torches of the Irish, the Halloween bonfires of the
Scotch, the Coel Coeth fires of the Welsh, and the Tindle fires of Corn-
wall, lighted at Halloween, are clearly memorials of a custom found
almost everywhere at the celebration of the festival of the dead. The
origin of the lanthorn festival has never yet been conjectured. It will be
found, I believe, to have vriginated in the wide-spread custom of lighting
bonfires at this festival.

The Church of de Sens, in France, was endowed by its founder in the
days of Charlemague, for the purpose of having mass suid for the
dead, and the grave yard visited on All Halloween.t Wherever the
Roman-Catholic Church exists, solemn mass for all sowls is said on the
first day of November; on that day the gay Parisians, exchanging the
boulevard for the cemetary, lunch at the graves of their relatives, and
hold unconsciously a funeral feast on the very same day that savages in
far distant quarters of the globe observe in a similar wmanner their * feast
of ancestors.”']

Even the Church of England, which rejects A% Souls, as based on a
belief in purgatory, and as being a creation of popery, devoutly clings to
All Saints, which is clearly a relic of primeval heathenism.

On All Souls day, the English peasant goes a-souling, begging for ** a
soul cake for all Christen souls.” He has very little suspicion that he is
precerving a heathen rite, the meaning of which is not to be found in the
book of common prayer, but (as I shall heareafter show) is to be disco-
vered in the sacred books of India, in which country the consecrated cake
is still offered, as it has been for thousands of years in November, to the
souls of deceased ancestors. But, though the festival of the dead is so
generally observed in November, there are some exceptions. Thus it was
observed in February by the Greéks, the Romans, the Persians, and
the Algonquins, and in August by the Japanese and Chinese. The
traces of its being observed in May are very few, and those of its being

.%* See Brand’s Popular Antiquities, v.I, p. 388, 396. (Ed. 1853.)

- t*Hodie in Ecclesia Senonensi, sit Anniversarium solemne, et generale pro de
functis.— Thiers’ Traité des Superstitions, iii. 98.

t Atlantic Monthly for May, 1862.
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held at any other times of the year, are of exceedingly rare occur-
rence. Before, therefore, I can attempt to treat of the festival of the
dead, or refer to its origin and history, and the influence it has exerted on
ancient mythology, it is necessary to confine this paper simply to questions
connected with the Calendar, and the times when the festival is found to
be observed. It is important to trace the ancient November festival to the
primeval year, which must have fixed it in that month among races South,
as well as North of the Equator. This year, I believe I have succeeded
in discovering ; and, as it appears to haveoriginated in, or at least only now
exists in, the Southern hemisphere, I have designated it as the Primitive
Southern year. It is also necessary to show that the festival of the
dead, occurring in February or August, indicates a change having taken
place, and a more recent year commencing in February having been
substituted.  As we only find this year north of the Equator (so far as I
have been able to learn), I have designated it as the Primitive Northern
year.

Wherever the festival occurs in November, it is, or at least originally
was, the new year's festival, of the primitive Southern year. Where it
is held in February, it is, or once was, the commemoration of the com-
mencement of the Northern year.

As the mode of investigation pursued on this point materially adds to
the credibility of my conclusions, I may be pardoned for referring to it.

The startling fact that ‘* this feast was celebrated among the ancient
Peruvians at the same period, and on the same day that Christians
solemnize the commemoratien of the dead, (2d November)’'* at once drew
my attention to the question, how was this uniformity in the time of observ-
ance preserved, not only in far distant quarters of the globe, but also
through that vast lapse of time since the Peruvian, and the Indo-European
first inherited this primeval festival from a common source ?

It was plain that this singular uniformity could never have been pre-
served by means of the defective solar year in vogue among ancient
nations. How then could this result have been produced? It was ap-
parent that the festival must have been regulated by some visible sign, or
mark, that nature had supplied—such as the rising of some constellation.

Remembering the ancient traditions as to the Pleiades, I naturally
turned my attention to them. Professor How kindly offered to ascertain
from an excellent astronomer whether the Pleiades could have ever risen
in November in Asia or Europe. I was fortunately, however, able to save

* Peruvian Antiquities, by M. Rivero and Von Tschudi, translated by Dr.
Hawks, New York, 1855, p. 134.
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that gentleman the caleulation. On turning to Bailly’s Astronomie
Indienne,* 1 found him state that the most ancient year, as regulated by
the calendar of the Brahmins of Tirvalore, began in November, and I
was much gratified at finding that, in that Calendar, the month of Novem-
ber is called Cartiguey, ¢. e. the month of the Pleiades,—a circumstance
which M. Bailly says, would seem to indicate that that Constellation by
their rising or setting in that month, must have regulated the commence-
ment of the ancient year in November.

But here a fresh difficulty arose, as respects the Calendar. To suppose
that the Pleiades rose in that month, and commenced the year in the
autumn, was not only opposed to ancient traditions respecting them, and
to their name as the Stars of Spring ( Vergili@), but also to their actual
movements, at the present day at least.

We could not assume that great astronomical changes could ever have
produced this result. How then could we account for the anomaly? I dis-
covered the clue in extending my researches to the Southern hemisphere,
where I found the festival of the dead to occur in November, and to be
the vernal New Year’s festival of a year commencing in November, and
regulated by the rising of the Pleiades in the evening. Before concluding
this prefatory paper, it may be as well to state that the whole subject
referred to by me, both as regards the primitive New Year Festival of the
Dead, and the primitive year, has altogether escaped the observation of
the learned. De Rougemont, in his ‘ Peuple Primitif, >’ published at
Paris in 1856, has, out of three volumes, not devoted as many pages to
*“ Les Fétes des Morts,”” though they are unquestionably the most remark-
able memorials we possess of Le peuple Primitif. Festivals connected
with the seasons, he says, cannot now be investigated, from our ignorance of
the primitive calendar ; and he therefore only selects those that took place
at the time of the Vernal Equinox, and the Summer Solstice, 7. e. asso-
ciated with a solar year, and hence of a comparatively recent date, and
subsequent to those of the two primitive calendars which I have referred to.

“ Nous ne pouvons ici faire une étude spéciale de celles, qui se rap-
portent avant tout aux saisons ; les calendriers des anciens nous sont trop
imparfaitment connus, pour que nous puissions espérer de reconstruire
celui du peuple primitif.”{

The primitive year of two seasons, commencing in November, and the
connection of the Pleiades with the primeval calendar, are not even referred
to in the latest work on the astronomy of the ancients, published last year

* Vol. 1. p. xxxi. 28, 134,
t Vol. 1. p. 523,
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in Paris.* Though very many remarkable facts in the history of the
calendar, and of our race, to which ti:e study of the festival of the dead
has afforded me a clue, are referred to by Greswell in his learned works
on the Calendars of the Ancients, he has attempted to explain them Ly
resorting to the miracles in the Bible—as to the sun having stood still or
gone back on certain occasions—events which he contends must not only
bhave disturbed, but have even left their impress on the calendars of the
ancients. But they are, I believe, capable of a more common-place solu-

Suppene tion. I trust that I shall be able to prove that these subjects are susceptible
i in the of an explanation, without having, with Greswell, to refer to miracles
- andl in the days of Hezekiah, or with Ovid, to leave the knotty point to be
ir actua

unravelled by the Gods—

“‘ Dicta sit unde dies, que nominis extet origo

rer have Me fugit, ex aliquo est invenienda deo.”t

7 1 dis-
isphere,
ad to be

aad THE FESTIVAL OF THE DEAD BROUGHT TO EUROPE AND ASIA BY A
er,

MIGRATION OF RACES FROM THE SOUTHERN HEMISPHERE.

icluding

subject ““Mudan de pays y de estrellas.”’{— Garcillasso de la Vega.

Ml of the ‘“ Who can restrain the pleasant influences of the Pleiades ?”’ we are
ation of asked in the book of Job, the most ancient production of sacred or pro-
shed at fane literature. ‘“The lights in the firmaments of the heavens,” *for
pages to signs and for seasons, and for days, and for years,” are supposed to have

remark- reference to that constellation, as well as to the sun and moon, for in early

nnected ages neither the sun nor the moon could have indicated the length of the
rance of year, or its division into seasons. The extreme veneration of remote
ok place antiquity for the Pleiades, or Vergili, for having marked the seasons,
e. asso-

and the beginning of spring, are amongst the most venerable traditions of
our race, and are now only realized among Australian savages, who still
worship the Pleiades as announcing spring, ‘‘and as being very good to
the blacks ;”’ and at their culmination hold a great New Year’s corroboree
in November, in honor of the Mormodellick, as they call that time-honored
nstruire constellation. The name given to these stars by the Romans, Vergilie,
is plainly conneeted with the strange tradition of Northern natives, of the

tte, and
wrred to.
se rap-
nt trop

and the Pleiades having marked the commencement of spring. They are popu-
referred
ast year * “ Antiquité des Races Humaines. Reconstitution de la Chronologie, et de V'

Histoire des Peuples Primitifs. Par I’ examen des documents originaux, et par
1" Astronomie,”’—-by Rodier.
t Fasti, Lib. v.

} They change their country and their stars
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larly known, from France to India, by the samo name—a circumstance
which proves, says Mr. Bailly,* that our first knowledge of these stars
was derived from the most ancient nations of Asia.

The question naturally suggests itself, whence arose this veneration
for a constellation, that among us, at least, are no longer reverenced ?
When and where can they have marked the beginning of spring, and
what were those ‘ pleasant influences,” referred to in the book of Job,
and still celebrated by Australian savages ?

So far from rising in Europe or Asia in the spring, they first appear in
June, a summer month. How could the Vergilie, then, have acquired
their name, as the stars of spring? It is plain that they could not have
marked a vernal commencement of the year, as the most ancient year
comménced in the autumn, and among most ancient nations we find traces
of a traditi-nary or civil year commencing in the autumn.

We also find traces of a very singular year of six months, the very
existence of which Sir Cornewall Lewis has somewhat hastily questioned.
‘“ These abnormal years,” he tells us, *are designated by Censorinus as
involved in the darkness of remote antiquity.”’t Dupuis suggests that we
must turn to the Pleiades, as well as to other constellations, to account
for these ** abnormal years,”” as well as for the ancient year commencing
in the autumn,—* pour expliquer les fictions relatives & ce commence-
ment, d’année, soit chez les Juifs, soit chez les autres peuples, qui ont eu
le commencement d’année en automne. Tels etaient ceux qui avaient des
années de six mois.”’f In confirmation of his conjecture, I have found
that in the Arabian calendar of lunar mansions, which is made up of two
divisions, one belonging to summer, and the other to winter,—one of the
mansions is designated by the name of the Pleiades.  Let us see'if his
suggestion will prove equally correct respecting the autumnal year;
and let us endeavor to find in that constellation a clue to the remarkable
circumstance of the festival of the dead having been observed in Hin-
dostan, Peru, Ceylon, Fgypt, and Europe, in November.

I may here state that the classical nations of antiquity, with whom the
influence of the Pleiades was rather a matter of tradition than of practical
use, when they spoke of the rising of the Pleiades, referred to the

* This name was the Hen and Chickens; among the Hindoos, Pillalou Codi;
among the Jews, Succoth Benoth (?) ; among the Italians, Gallineta, and among
the French, La pousiniere. See Dupuis De I’ origine de tous les Cultes, ix., 192
Bailley’s Astronomie Indienne, 1. xxxv., 134, 328. See, however, Landseer’s
Sabiean Researches, Lecture X1., p. 19.

t Historical Survey of the Astronomy of the Ancients, p. 31

{ L’Origine de tous Les Cultes, v. 1, p. 104,
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imstance
'se stars

heliacal rising of the constellation in the morning, ¢. e. the time, when at
dawn, the stars where first visible—*
“ The grey dawn and the Pleiades

neration Shedding sweet influence.”

renced ? This took place in the middle of May, 2000 years ago, and marked the

ng, and beginning of summer in the South of Europe and Asia.t But we

of Job, must conclude either that the Pleiades must have once, in some other
manner, than by their heliacal rising, indicated the beginning of spring, or

ppear in ‘ else that there must have been, by a long lapse of years, a change in their

acquired : movements, that rendered their rising inconsistent with their very name
10t have as the stars of spring. It must, however, have been nearly 8000 years
mt year since the heliacal rising of the Pleiades occurred at the beginning of

id traces April, and even then it could not have indicated the commencement of
seed time in the South of Asia and of Europe, or marked the beginning
the very ‘ of spring.  Their name, the Hesperides, too, would seem to connect them

stioned. with the evening rather than the morning. But, if at such a remote era,
rinus as the Pleiades regulated the seasons by their heliacal rising at that time of
that we the year, thev must have left their impress on primitive calendars, and
account traces of the connection of the calendar with the heliacal rising of the
mencing Pleiades, would still be found among many races, either in their names
nmence- for March or April, or at least in their traditions as to the time when their
i ont eu year once commenced. But this is not the case. There are no traces of
lient des a primitive year in general use in remote antiquity, commencing in March,
e found April or May ; the only apparent exception being the solar year, regu.

) of two lated by the vernal Equinox, which was of comparatively recent inven-
e of the tion.
we'if his But on examining the calendars of ancient races, we find in Persia
1 "year 3 India, Egypt and Peru, that the month in which our first of November
\arkable festival would fall, bears in its very name a singular impress of its former
in Hin- connection, either with the Pleiades or the festival of the dead.

In the most ancient calendar in India, the year commenced in the
hom the mofith of November, which hears the name of Cartiguey, ¢. e., the

practical ‘ Pleiades ; a constellation whioh, Bailly suggests, must have by their
to the rising or setting at that time, on®e have regulated the primitiveyear. We

m Codi; * Pleiades adspecies omnes, totumque sororum
1 among Agmen ; ubi ante Idus nox erit una supcr.
ix., 192 Tunc mihi non dubiis autoribus incipit aetas,
andseer’s N Et tepidi finem tempora veris habent,

Ov, Fast., Lib. v.

t See as to the cosmical and heliacal risings of stars, Greswell’s Fasti Catholici.
v. III, p. 18.
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find also that towards the end of October, the Hindoo like ourselves,
have three days which are connected with the festival of the dead.

In the ancient Egyptian calendar the same resemblance can be traced
between the name of the Pleiades, which among the Hebrews and Chal-
deans is Athor-aye, with thai of the Egyptian month of November, which
i8 Athor.  The Arab name for the Pleiades, Atauria, also suggests a
resemblance.

In November took place the primeval festival of the dead, clad in a
veil of Egyptian mythology. The Isia, the solemn mourning for the God
Osiris, ““ the Lord of Tombs,” lasted for three days, and began at sunset,
like the Lemuria of the Romans, and the festival of the dead among the
Persians and other nations.

The singular custom of counting the days from the sunset of the pre-
ceding day, or the noctidiurnal system, was so universal, that Greswell
refers to it as a conclusive proof of the unity of origin of our race.
*The bible tells us, *“ the evening and the morning were the first day.”
Our words “fortnight” and * sennight,” are traces of this primitive
custom ; and be might have added the first day of our festival of the dead,
a still stronger illustration, as it is called Halloween. The origin of this
system has not been explained by Greswell. He tells us, however, of
the Egyptian belief, that whoever could discover the origin of the Isia, or
the Egyptian festival of the dead, would know why the day came to be
counted from the evening of the preceding day. Hence the origin of this
wide-spread noctidiurnal system is to be found (if the Egyptians were
correct) in whatever caused the festival of the dead to commence at
sunset, or with a Halloween.

Let us turn to the primitive races of the Southern Hemisphere to find a
golution. —

1st—For the festival of the dead being connected with an agricultural
celebration. 2d—For its being held in November. 3rd—For its com-
mencing with a Halloween. 4th-~For the primitive year commencing in
November.  5th—For the Pleiades being connected with that month.
6th—For their being reverenced as the Vergilie and Hesperides, the
stars of the spring and the evening. 7#h—For the ‘‘abnormal year"
of six months, found North of the Equator.

A reference to the Australians and Pacific Islanders, will enable us
to give a very simple explanation for these various points, without imagin-
ing that miracles must have given rise to some, or that we must leave the
solution of others to the gods.

* See Volmer’s Worterbuch der Mythologie, verb Athor, p. 371
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irselves, We find that, among these Southern races,* when the Pleiades are in
the evening first' visible at the horizon, which is at the beginning of No-
+ traced vember, they mark the beginning of the year, and the vernal new year's

d Chal- festival, a feast consecrated to first fruits, and to the dead.  As long as
', Which : at evening they continue visible, they mark a season called tke Pleiades
gests a above. When they cease to be visible in the evening, the second season

commences of the Pleiades below : these seasons nearly equally dividing
d in a ' the year. Hence we can understand why tradition has connected the
he God Pleiades with November, as the first month of the year, has preserved
sunset, their name as the stars of the evening and of the spring, and has caused

mg the the festival of the dead to commence in the evening, or with a Halloween.
We can also understand how the year of six months arose, that has so
he pre- puzzled Astronomers.

reswell In the voluminous report on the Aborigines, by a Committee of the Le-
r race. gislative Council of Victoria, Session 1858-9, we find W. Hull, Esquire,
day.” J. P., a gentleman who has written a work on the Aberigines, stating
imitive ** their grand corroborees are held only in the spring, when the Pleiades
+ dead, are generally most distinct ; and their corroboree is a worship of the Plei-
of this : ades as a constellation, which announces spring. Their monthly cor-
ver, of roboree is in honor of the moon.”” (p. 9.)
sia, or In another place Mr. Hull says, ‘‘ referring again to their worship of the
to be stars, I may mention that one night I showed Robert Cunningham the
of this Pleiades, and he said * they were the children of the moon, and very good

. were to the black fellows,’—a remark that recals to our mind ‘the pleasant
nce at influences of the Pleiades.’”

C. J. Tyers, Esq., Commissioner of Crown Lands, Alberton, (p. 79,)

find a says in confirmation of the foregoing,—*‘ Regarding their religious prac-

tices very little is known, so little that Europeans generally believe them

itaral to be devoid of any. Yet they do, according to their manner, worship

com- the hosts of heaven, and believe particular constellations rule natural
ing in causes. For such they have names ; and sing and dance to gain the

10nth. favor of the Pleiades, (Mormodellick,) the constellation worshipped by
i, the one body as the giver of rain.” Now the Pleiades are most distinet at
rear "’ the beginning of the spring montf of November, when they appear at the

horizon in the evening, and are visible all night. Hence their vernal
le us festival of the Pleiades takes place in honor of the Vergilize, the stars of

1agin- spring, at the beginning of November, the very month called in the calen-

'0 the * I have only been able to fix the date of this festival among the natives of the
Society and Tonga Islands. The difficulty of procuring necessary works of refer-
ence in a Colony will plead, I trust, an excuse for many omissions.
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dar of the Brahmins of Tirvalore, the month of the Pleiades, and among
the ancient Egyptians connected with the name of that constellation.

But we are told by another gentleman examined by the committee,
that all the corroborees of the natives are connected with a worship of the
dead,* and last three days. If this be the case, is it not somewhat
startling to find that Australian savages, at or near the time of Halloween,
All Saints and All Souls, also consecrate three days to the memory of the
dead, as a vernal New Year’s celebration, regulated by the time-honored
Pleiades,—and like the northern festival of the dead, beginning in the
evening, or with a Halloween ?

“ Hine ubi protulerit formosa ter Hesperus ora,
Ter dederint Pheebo sidera victa locum ;
Ritus erit veteris nocturna Lemuria sacri ;
Inferias tacitis Manibus illa dabunt.”’t

In the Tonga Islands, which belong to the Feejee group, the festival of
Inachi, a vernal first fruits celebration, and also a commemoration of the
dead, takes places towards the end of October,} and commences at sun-
set.

““The Society Islanders’’ Ellis tells us, *‘divided the year into two
seasons of the Pleiades or Matarii. The first they called the Matarii i
nia, or the Pleiades above.”” It commenced where, in the evening these
stars appeared, at or near the horizen,”” (7. e. at or near the beginning of
November), and the half year during which, immediately after sunset,
they were seen above the horizon, was called Matarii ¢ nia. The other
seasons commenced when, at sunset these stars are invisible, and continued
until at that hour they appeared again above the horizon. This season
was called Matarii ¢ raro, 1. e. *‘ the Pleiades below.” The Pleiades
are visible at the horizon in the evenings at the beginning of November.
They then culminate near midnight, and are visible till morning. Ellis
eays that this year began in May ; but it is evident that what he calls the
first season, *‘ the Pleiades above,” commenced at or near the beginning
of November, and the second division must have begun towards the end
of April, or early in May. If they appear at the horizon in the evening,
on 5th November, they continue visible at that time till the 24th April
following. But, not only was the month of November connected with the

# In confirmation of this, a member of the N. S. Institute, who has been at these
annual corroborees, tells me, that as the natives for these occasions paint a white
ltriEe over their arms, legs and ribs, they appear, as they dance by their fires at
night, like so many skeletons rejoicing.® The custom, however, is peculiar, I be-
lieve, to Australia. W hite paint is used for mournful, and red for joyful festivals.
See Report on Aborigines, p. 70, 94.

t Ov. Fast., Lib. v.

t Mariner’s Tonga Islands, p. 157, 381, 385,
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rising of the Pleiades, but also with a festival of the dead, and a first

(
‘:. mry. fruits celebration, as among the people of the Tonga Islands.
1mittee, ' “The most singular of their stated festivals was the ripening or com-
y of the pleting of the year. Vastnumbers of both sexes attended it ; the women,
mewhat however, were not allowed to enter the sacred enclosure. A sumptuous
loween, banquet was then held. This ceremony was viewed as a national ac-
7 of the knowledgment to the Gods. When the prayers were finished, and the

yonored iquet ended, a usuage prevailed resembling much the popish custom
in the o, mass for souls in purgatory. Each one returned to his home or family
marae, there to offer special prayers for the spirits of departed relatives.”

Ellis does not tell us to what mode of dividing the year he refers (for they

appear to have had three) ; but, as the Inachi of the Tonga Islands,

a precisely similar celebration, as well as the festival of the Pleiades in

tival of Australia, took place near the beginning of November, we may assume

of the that this was the new year’s festival of the seasons of the Pleiades.

at sun- Let us turn from the Islands of the Pacific to Peru, and there we find
this primitive calendar of two seasons marked by a new year’s festival of the

1to two dead, occurring in November ; and celebrated at precisely the same time

tarii i as in Europe and Polynesia.

g these The month in which it occurs, says Rivero, * is called Aya-marca, from

ning of Aya, a corpse, and marca, carrying in arms, because they celebrated the

sunset, solemn festival of the dead, with tears, lugubrious songs, and plaintive

e other music ; and it was customary to visit the tombs of relations, and to leave

itinued in them food and drink. % is worthy of remark that the feast was cele-

season brated among the ancient Peruvians at the same period, and on the

leiades same day, that Christians solemnize the commemoration of the dead,

ember. (2nd November).”

Ellis

Finding the festival held at the beginning of November, I felt con-

1.15 .the vinced that it never could have been fixed in that month by a solar year,
poning such as was in use in Peru, but that it must have been originally the New
he .end Year’s festival of the year or seasons of the Pleiades, that must have once
b, 4 been in use in that country. Subsequent investigations bore out the con-
3 clusion. 0

ith the M. Rivero tells us that in November took place the termination of the
\t these year and of sced time. Garcilasso* bears distinct testimony to the
:ir:ahi: existenoe of a traditionary year of seasons.

y I be-
stivals. * Book II ch. xi. Garcilasso says the harvest time was in March ; but Rivero
(p. 132) places it in May.
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‘““ Yet, for all this sottish stupidity, the Incas had observed that the Sun
accomplished his course in the space of a year, which they called Auata ;
though the commonality divided it only by its seasons, and reckoned their
year to end or be finished with their harvest,”” (7. e. in May.)

Here we have the year ending with the months of November, and May,
a plain proof that the Southern years of the Pleiades ending in November
and May, must have existed there before the Incas invented or intro-
duced the solar year; and were the seasons referred to by Garcilasso.
As the festival of the dead is, however, the new year’s festival of the
year of the Pleiades, we may assume that it must have, in Peru, origin-
ally marked the commencement of the year at the beginning of Novem-
ber. Wherever the festival of the dead occurs in November, even
among nations now far north of the equator, the same inference may, I
believe, be adduced. The race by whom it'is preserved must have once
regulated that festival in November, by the rising of the Pleiades, like the
Australians and the Pacific Islanders.

In Persia we find a singular light thrown on the calendar by the festival
of agriculture and of death celebrated south of the equator. In the
ancient calendar November was consecrated to the angel who presided
over agriculture and death. We have seen that the month in which this
festival ocourred in Peru, was called *‘the month of carrying corpses.”
The month of November, was formerly called in Persia Mordéad, the month
of the angel of death. In spite of the calendar having been changed,
at the same time as in Peru, the festival of the dead took place as a
new year’s festival, (although the year no longer commenced then.)
Itis called by some writers the Nouruz of the Magi, because the Magi
still adhered to their primitive new year’s festival.* It commenced in the
evening with a Halloween, which was regarded as peculiarly sacred.
" Unde hujus diei Vespera quibusdam Persarum, peculiari nomine signa-
tur Phristaph.t Bonfires were lighted at this festival as they are in
Britain, and in most portions of the globe, at this season of the year.}

In Ceylon, Sir Emerson Tennent says a festival is held that is a species
of harvest home and a commemoration of the dead. It must, however,
be rather a first fruits celebration, like thatsof nations south of the equator,
as the harvest is over in May or June. This festival of agriculture and
of death took place at the beginning of November.§

We now turn to Mexico, and there we find that the great festival of the

* Rel. Vet. Persarum, 238. t Id. 237. 1§ Id. 249.
§ Tennent’s Christianity |in Ceylon, 202, 228. Forbes' Ceylon, 2, 322. See
Mahavansi transl'd. by Upham, IIyl. 164

Mexicar
by the 1
lation
offered 1
the hum
referenc
been pn
would, a
Now i
or new y
the 17th
is still m
day on w
Gresw
day of N
always be
Egyptian
port of hi
day, but
observed
ated. H
Novembe)
on that d:
ture. Es
that must

* Prescot
t While t
memory of
Greeks and
and that th
month of tl
racter, I mc
conjecture 8
month of t|
the 17th ds
the 17th da
ditions ‘and
that should
idolatry, it
distinct mu
truths and p
1 Those w
bearing on
198, 200, 2.
131, 160, 16
Italice, 1., 3
¢ See Rel,




Haliburton on the Festival of the Dead. 3
the Sun
huata ;
1ed their

Mexican cycle was held at the beginning of November, and was regulated
by the Pleiades. It began at sunset ; and at midnight, as the constel-
lation approached the zenith, a human victim, Prescott says, was
offered up to avert the dread calamity which they believed impended over
the human race. This belief * was so remarkable that I cannot omit a
reference to it here. They had a tradition that at that time the world had
been previously destroyed ; and they dreaded lest a similar catastrophe
would, at the end of a cycle, annihilate the.human race.

Now it is most remarkable to find that the Kgyptians, with their Isia,
or new year’s festival of agricuiture, and of the dead, that took place on
the 17th day of November, associated traditions as to the deluge, and it
is still more surprising to find that the 17th day of November is the very
day on which, the Bible tells us, the deluge took place.t

Greswell has devoted several chapters, and much learning, to the 17th
day of November (Athor),{ to show how remarkable a landmark it has
always been, through a long lapse of centuries, for the corrections of the
Egyptian calendar, and he derives from it some curious arguments in sup-
port of his view. De Rougemont and other writers have referred to this
day, but have thrown no light upon it. They seem, however, not to have
observed that even among the Persians the same day was peculiarly vener-
ated. Hyde says that in the ancient Persian calendar the 17th day of
November was held so sacred, that all favors asked by rulers were granted
on that day ;§ but why it was so venerated he does not attempt to conjec-
ture. KEven tradition has been unable to pregerve the history of this day,
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in the * Prescott’s Cong. of Mexico, 1., b. 1, ch. iv.

t While the above was going through the press, as I was convinced that the
wered. memory of the deluge had been thus preserved among the Hebrews, Egyptians,
signa- Greeks and Mexicans, in the traditions connected with the new year’s festival,

< and that the date of the commencement of the deluge, the 17th day of the first

re i month of the primitive year, was not of an historical but of an astronomical cha-
+ racter, I more closely examined the Mesaical account of the deluge, and found my
B . conjecture singularly verified. The deluge commenced on the 17th of the 2nd
ecies month of the Jewish year (i. e. November) ; the ark rested on Mount Ararat on
ever the 17th day of the 7th month ; and the dove returned with the olive branch on
’ the 17th day of the 11th month. Though the cennection of this with the tra-
1ator, ditions and calendars of heathen races is somewhat startling, I am convinced

/and that should the study of Ethology afford & clue to the primeval origin of pagan
idolatry, it will at the same time conclusively prove how entirely different and
distinct must have been the source from which the Hebrews derived the great

* th truths and principles of our religion.

[ the { Those wishing to examine into these points, will find the following references
bearing on them :—Greswell’s Fasti Catholici, 1., 82,152, 154, 168, 181, 196,
198, 200, 225, 228, 229, 343, 356 : II., 104, 115, 226; II1., 88, 89, 112, 118,

See 131, 160, 166, 330, 405, 407, 413, 416: IV. 173, 610. See Origines Kalendaris
dtalice, 1., 344, 348, 351 to 390, 428, 430: 111, 33, 460, 516.
§ See Rel. Vet. Pers., p. 243.
10




74 Haliburton on the Festival of the Dead.

the rudest existing types of man. In the mysteries of Isis, the goddess of
agriculture and of death, the funereal part of the ceremonies, the lamenta-
tions and search for Orisis, commenced on the 17th and ended on the
19th. There was also an obsolete year of the Egyptians, which com-
menced, Greswell says, about the 18th of November.

Herodotus tells us, what is very plain, that Tsis is the same as the
Greek goddess Ceres, who, with her daughter Proserpine, presided over
agriculture and the dead.*

Among the Greeks, besides existing in other ceremonies, the primeval
new year’s festival appears under a veil of mythology in all the ancient
mysteries, but above all in the greatest of them, the Eleusinian. The
Greeks, however, must have at some remote era changed the beginning of
the year from the 17th of November to the 17th of February, when the
Attic year commenced. On the 17th, 18th and 19th days of February,
the funereal part of the Bleusinian mysteries, the lament for Proserpine,
took place.

The Macedonians retained the primitive year beginning in November. {
It is peculiarly interesting to note that with the new year's festival, the
tradition as to the deluge was also transferred by the Athenians to the
17th day of February. Even in some other months, the 17th seems to
to have been a conspicuous day in the Greek calendar. In Persia, in
every month, there were three days of sadvess and fasting; but as the
17th and 18th days were dies nefasti, on which no work was done, we
may assume that the 19th was the ultima dies placandis manibus,} and
the 17th, 18th and 19th were the days of mourning.§ TIn Europe, Asia
and Africa, we find days in every month conseerated to the memory of
the dead.

Let us now look south of the Equator for an explanation: 1st—Why
the 17th, 18th and 19th of the month were so funereal. 2nd—Why the
primitive year of the Egyptians and of other races, and their funereal mys-
teries, began on the 17th day of the month. 3rd—Why, not only at
every new year’s festival, but even monthly, the dead were commemorated.

Almost all savage races, like all nations in' remote antiquity, regulate

*1t is strange to mark how they were connected together. The dead were called
Demetriakoi, or belonging to Ceres; while the name of Proserpine means the
bringer of fruits. They were evidently originally one Deity, presiding over the
festival of agriculture and the dead. See Miiller’s History of the Dorians, trans-
lated by Sir Cornewall Lewis, 11., 405.

t See as to the commencement of ancient year,Clinton’s Fasti Hellenici, 355, 364,
366, 618.

t Greswell’s Origines Kal, Ital. I, 429.
§ Hyde Rel. Vet, Pers., p. 230, 282, 248, 262.
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their months by the new or the full moon, and hold festivals of a funereal
character at the time of the new moon, or when the nights-are darkest.

The Australians not only hold an annual corroboree of the Pleiades,
but also a monthly corroboree of the moon, of three days duration, and
apparently connected with a dread of ghosts, or a worship of the dead.
They regulate their months by the full moon. The Hindoos offer in
every lunar month, on Mahacala, the day of the conjunction, and defined
as ‘“ the day of the nearest approach to the sun, obsequies to the manes
of the pitris, or certain progenitors of the human race, to whom the
darker fortnight is peculiarly sacred.” Sir William Jones, also says,
referring to a Hindu work, ¢ many subtle points are discussed by my
author concerning the junction of two, or even three lunar days in form-
ing one fast or festival.”’%*

The Chinese, the Africans, the Caribs, and other races of America, the
Greeks, the Romans, and almost all ancient nations, kept a commemo-
ration of the dead in the dark nights of the moon.t

Here we have an explanation for a monthly commemoration of the dead ;
but why were the 17th, 18th and 19th days of each month, among some
races, especially of a funereal character? Ellis tells us that the Society
Islanders regard the 17th, 18th and 19th nights, as seasons *‘ when spirits
wander more than at any other time,”{ a plain proof that even among the
Pacific Islanders, these three days, in every month, must have been con-
secrated to the dead, as to this day, it is still believed in Britain, that on
Halloween, when the festival of the dead once commenced, ‘“the spirits
of the dead wander more than at other times of the year.” * This is a
night when devils, witches, and other mischief making beings, are all
abroad on their baleful midnight errands.”

But the question arises, how came the beginning of the year to be,
among some nations, on the 17th day of the month ? The explanation, I
think, is plain. The Chinese, the Hebrews, and other races, regulated
the beginning of the year at the time of the new moon, ¢. e., at the time
of the festival held in the dark nights of the moon. With many races,
the 17th, 18th, and 19th days after the full moon, or the three succeed-
ing the new moon, or month, were evidently regarded as peculiarly sacred

© Sir William Jones® Works, (ed. 1807) vol. IV. p. 120,

0({ D?Il]lo;lsgemom Le Peuple Primitif, 2, 246, 263, 355. Boulanger, I, 269 to 207 301. Horace,

es 111, 23.

! Ellis' Polynesean researches, I, 88. Ellis is evidently in error, in making the month com-
mence at the new moon. If the Society Islanders commenced the month at the new moon, the
nights peculiarly consecrated to the dead, would be the light nights, instead of the dark
nights of the moon. If their month wae like that of the Australians, the Hindoos, and other
races, the 17th, 18th and 19th, would be the three dark nights succeeding the new moon, and
would correspond with those devoted In Hindostan, and other countries, t0 a commemo-
ration of the dead.
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to the dead, and were the monthly days of rest, or the monthly Sabbath
of heathen races.

Our own mode of regulating Kaster, will serve to explain the com-
mencement of the ancient year. The common prayer-book says: ** Easter
day is always the first Sunday after the full moon which happens upon
or next after the 21st day of March.”” But the Hebrews substituted four
sabbaths in place of one monthly time of rest, and used the vernal equinox,
instead of the rising of the Pleiades, to regulate their Passover. Let us
substitute the monthly festival of the dead for the word sabbath, and the
rising of the Pleiades for the 21st March, and we read, ‘‘ New Year's
day is always the monthly sabbath after the full moon which happens
upon or next after the culmination of the Pleiades at midnight.” But as
this would occur near the month of November, we can understand that when
the months commencing with the full moon ceased to be lunar, and their
festivals ‘“ moveable,” the new year would, for some time at least, continue
to commence on the 17th day of November, and that the 17th, 18th and
19th days of every month would still appear in ancient calendars as
fanereal days. We can also understand that a traditionary veneration
for the 17th day of the month, especially of November, would long con-
tinue, like some old sea margin, to show the changes which time had
effected ; and that the new year’s festival of the dead, preserved in the
mysteries of Isis and of Proserpine, would long be held on the 17th, 18th
and 19th nights of the first month, though no longer those dark nights of
the moon in which the spirits of the dead are wont to wander forth from
their Maraes and their temples to receive the offerings of their trembling
worshippers. *

Among the Romans we find a trace of a partial observance of the fes-
tival of the dead in November.f With the Northern year, commencing
in February, the Romans borrowed from the Athenians their new year’s
festivals of the dead, the popular Anthesteria, and the mystic Eleusinian
mysteries. The more ancient institution was the Lemuria, or festival of
the ghosts, celebrated in May—a month, therefore, so unlucky that no
marriage took place in it. Ovid and Greswell both agree as to the an-
tiquity of the Lemuria. It is evident that this festival, transferred from
November to May, was originally regulated by the heliacal rising of the
Pleiades in the morning. Yet the offering to the spirits took place at

© This view is confirmed by a festival of Callee, the Hindoo Isis, taking piace at the mew
moon after the full moon of November.

Wherever we find the festivals of a nation, especially those of a mournful or funereal charac-
ter, occurring on the 15th or on the 17th, 18th and 19th days of the month, there is strong rea-
son to assume that the month must have originally commenced, not with the new, but with
the full moon. Among the Hindoos, both systems are in vogue, See on this point Greswell's
Pasti Catholici, I. 62. 8ir William Jones' works, 1V. 128,

f Sauberti de Sacrificiis, 80.
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wbath midnight, a time when that constellation was invisible. What can have
made that hour so peculiarly marked ?

| com- ““Non hacc Pleiades faciunt, nec aquosus Orion.”*

Easter Greswell connects this circumstance with the November festival of the
i upon Aztecs, which commenced in the evening, and in which midnight was the
d four hour of sacrifice. ~On this he construets a theory as to their festival comme-
ainox, morating the event of the sun having gone back ten degrees in the days of
L(;‘t ll]m Hezekiah. His remarks as to the Astec festival, supply a clue to the fact,
id the

that the Lemuria must have been moved from November to May, from
the month when the Pleiades rose in the evening and culminated at mid-
ppens night, to May when they were invisible till early dawn; and above all,
Jut as they will prove that a miracle should be the dernier ressort of a philoso-
when pher, and that he should be the last to consider ‘‘omne ignotum pro

Vear’s

their mirifico.”’f

tinue Before concluding this necessarily superficial sketch of this primeval new
h and year’s festival, a subjoct respecting which scores of volumes might be
s as written, I must turn to Britain to see if we have among us any traces of
ration this primitive year, or seasons of the Pleiades. That it did exist among

} con- the Celtic race} has long been known to those who have studied its his-
» had tory and customs. Wylde says * the first great division of the year was
1 the into summer and winter, Samradh and Geimradh, the former beginning in
18th May, or Bealtine, and the latter in November, or Samhfhuim, summer

its of end. On the first of May took place the great Druid festival of Beal or
from Bel, and at the beginning of November All Halloween ;§ and it is strange

bling  Propertius I1, 16, 51.

t “The ceremony of the secular fire among the Aztees, the oldest, the most solemn, and most
sacred of all in their calendar, seems to imply the same thing of them ; for that was celebrated

| fes_ at midnight ; that is though the ceremony itself began at sunset, the consummation or conclu-
sion, by the lighting anew of the secular fire, took place at midnight. The primitive rule of
|cing the cycle,” (the noctidiurnal system, the day commencing in the evening,) “and a co-ordinate
rule borrowed from midnight, seem both to have been associated in this one ceremony.
ear’s “ We have very little doubt indeed that, were the truth known, both the ceremony of the
e secular fire, and the change of the rule of the noctidiurnal cyele (if it must be so called)
nian among these nations, would be found to be ultimately due to the miracle of B, O. 710, and to.
the circumstance under which it took place among them, and to the effect which it produced
ral of on their fears and apprehensions.”” But the connection of the Pleiades with the Aztec festival,
seems to have somewhat puzzled Greswell, * We recommend this point to the notice of astro-
at no nomers. The fact is certain that the culmination of this particular constellation, was one of

the phenomena presented by the heavens, to which the Aztecs in particular, for some reason or

e an- other, looked with peculiar interest, and attached peculiar importance. It was associated with
fmm the ceremony of the secular fire, and apgarent.ly from the first ; the momonu)rewrlbed for the
offering of the stated sacrifice, followed by the rekindling of the extinguished fires, being pre-
f the cisely that when the Pleiades were in the middle of the sky. What, too, was so likely to give
occasion to a ceremony of this kind }tho extinction of fires of every kind at a stated time), as
B the sudden extinction of the light of the sun itself in the midst of its meridian splendor.’' =
Fasti Catholici I, 362 ; as to Lemuria, p. 356 ; also see risings of stars being reve p. 848
) new { Wylde's Irish Popular Superstitions, p. 38.
§ That Halloween was not only a funereal, but also an agricultural festival, is perfectly clear.
\arac- Associated in Britain with a harvest home, the Kernbaby, or Cornbaby, must have once been
[ rea- one of its features. The following passage is in point:
Shaw, in hig History of the Province of Moray, p. 241, says * A solemnity was kept on the
well’ ave of the 1st November, as a thanks giving for the :o{e ingathering of the Jields.
This, I am told, but have not seen it, is observed in Buchan, and other Counties, by having

Hallow eve fires kindled on some rising ground.’” Brand's Pop. Ant. 388.
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that both the eve of May day, and Halloween, are ill-omened mights,
on which prudent persons in Ireland, from fear of encountering fairies and
ghosts, avoid being out after dark.*

Classical writers of antiquity tell us that in Britain Ceres and Proser-
pine were worshipped in the same manner as in the mysteries of the
Cabiri. Now we have seen that Pruserpine and her muther Ceres are
really the same Deities, both being connected with agriculture and the
dead. In Sicily, Ceres was worshipped in May, and Proserpine in the
autumn.t The latter was called Core, or the damsel. Are there any
traces of her still in Britain? It is manifest that the May queen, and
the Kernbaby of the harvest home, are either relics of this deity, or the
origin of the myth. But we have evidence that they are as old, if not
older than Proserpine herself. In the Tonga Islands, at a first fruits cele-
bration, a child presides as a sort of Southern queen of the spring, a
November queen, if I may give her a new title.

The Tow Tow, a species of first fruits celebration, takes place ** at the
time when the yams are approaching maturity, in the early part of No-
vember,” when prayers are offered up to A’lo A’lo, the God of weather.
Mariner, in describing it, says ‘‘ a deputation of nine or ten men from the
priests of A’lo A’lo, all dressed in mats, with green leaves round their
necks, arrives with a female child, to represent the wife of A’lo A’lo”.{
They offer up a prayer for a fruitful seasca to the god, and then divide the
provisions collected for the occasion. One pile being assigned to A’lo
A’lo, and to other gods. Mariner tells us that ‘“ she is selected from the

«chiefs of the higher ranks, and s about eight or ten years old ; during the
eighty days of this ceremony, she resides at the consecrated house of A’le
A’lo, where, a day before the ceremony, a cava party is held, at which she
presides, as well as at a feast which follows. She has nothing to do on the
actual days of thé ceremony, except to come with the deputation and to
sit down with them.” Here then we have, South of the Equator, a
““ queen of the May,” or a Kernbaby, whichever we may call her. But
in China, Core, or the damsel, assumes more distinctly the funereal cha-

3'; See Wylde, 52 to 58 ; Brady's Clavis Calendaria; also, Brand's Popr. Antiquities, v. I, p.

t This festival is such a conclusive proof of the myth having reference to the two seasons of
the Pleiades, that I cannot omit mention of it. In the autumn, for three days, Ceres mourns
for her d&;fhter, who, for six menths, is visible on earth, and for the rest of the year is com-
pelled to reign with Pluto in hell. Now, it is manifest that she was invisible from May to No-
vember, because after three days' search in November, she rises to light once more, and is
received with great rejoicings. But this is the very time of the year when the great festival
‘ of the Pleiads above™ is celebrated by the Australians. The fact that there was a temple in
Siclly,® in which Ceres or Proserpine, and.the Pleiades were jointly worshipped, confirms my
view of this strange myth.

© Bee Dupuis, V. 270.

: Mariner's Tonga lslands, 385.

racter of
receives 1
the wife ¢
autumn w
is doomed
the God
strange, i
should fin
the Patria
been, that
veil.”’§
Such t)

© Since w
€allee, the E
twelve years ¢
necklace of g
light." The
however, bul
were to Prose

Our soldie
written by Ni
Hindoos, was
slaughter of ¢
fering to thei
rustic “mayi
May Queen o}
whose altar ¢
rice's Indian
strangely in
Bee as to wor

t De Rouge
1 8ee Orphi

§ Exhibiting
seen, clearly (
South, the |
their peculiar
tral Africa. |
which they d(
to the native
mysteries.

he same fr
the latter the
are called Obo
generation.

Now, 1 hav
Hence the Obl
word necroma
At the Oracle
must have be

Is it not st
assigned by ti
on Aborigines,
also Dictionar
mont's Peupl¢
the following |
their observal
448. Boulang
teres du Paga
Ouvamff on th
tion of Moses,
voted to a su
topic connecte




1 Haliburton on the Festival of the Dead. 79

|
ned mights, racter of Proserpine.® At the festival of the dead, & child presides, who
g fairies and receives the offerings made to deceased ancestors.f In the Sout!: she is
the wife of A’lo, the god of weather, but in Grecian mythology, she is “ in
and Proser autumn wed’’{ to Pluto, the god of the dead ; and in Egyptian fables, she
wies of the is doomed, at the November festival of the new year, to mourn Osiris,
« Ostes &80 the God of Agriculture and *‘the Lord of Tombs.” It would be
re and the strange, if, in the half naked little Fiji savage, the wife of A’lo, we
pine in the should find a clue to her, who was ‘ the ancient goddess” in the days of
there any the Patriarchs, and whose statues bore the inscription, *“ I am all that has
(ueen, and been, that shall be ; and none among mortals has hitherto taken off my
ity, or the veil.”§
old, if not Such then, north of the Equator, are the scattered fragments of, what
fruits cele- © Rince writing the above, I have met with a very interesting confirmation of my views
| spring' a €allee,"the Hindoo Core, “who appears,” says Bir William Jones, “in the calijug, as a damsel

twelve years old," presides over a festival of the dead at the beginning of October.

“She wore &

necklace of golden skulls descriptive of the dreadful rites in which she took so gloomy a de-

light.” The offerings which were prescribed by the Vedas were human sacrifices, for which,

we ‘“at the however, bulls and horses were substituted. Boul cakes are also consecrated to her, as they
were to Proserpine in Greece, as the deity presiding over the dead.

h744 Of No- Our soldiers found at Oawnpore an ode invoking “the black Goddess,” the cruel Callee,

written by Nina 8ahib before the outbreak. The soul cake, the symbol of revolt among the

f weather. Hindoos, was the emblem of this bloody goddess; and there can be but little doubt that the

slaughter of our unhappy countrymen was regarded by the fanatical S8epoys as a wclcome of-

n from the fering to their sanguinary deity. If any of her victims had ever in their native land been at &

d thei rustic “maying,” or harve.t home, how Httle could they have dreamed, as they looked at the

und their May Queen or the Kernbaby, that they eaw before them the primitive type of a cruel deity, at

o A’lo” 1 whose altar they were doomed to be sacrificed |—B8ee 8ir William Jones’ works IV. 185.—Mau-

rice's Indian antiquities, II. 181. Hardwicke, the late Christian Advocate at Cambridge, is

(33 strangely in error on this point; see “Christ and our other Masters,” part II, page 19.—~
divide the Bee as to worship of the dead, I11, 82, 195, 176, 196, 1V, 78.
d to A’lo t De Rougemont, Peuple Primitive,” v. IT, p. 856.
| from the 1 8ee Orphic Hymn to Proserpine.
§ Exhibiting a funereal and agricultural character, the ancient mysteries were, as we have
iuring the seen, clearly connected, by their very time of observance, with the new year's celebration of the
South, the festival of first fruits, and of the dead. But even their obscene rites and
se of A’le their peculiar secrecy, may be solved by a reference to the savages of Australia and of Cen-
v tral Africa. Europeans, who have been initiated by the Australians into their mysteries,
which she which they describe as being of an obscene nature, whenever they make themselves known
to the natives by the secret signs they have learned, are implored not to divulge the sacred
do on the mysteries.

'he same freemasonry exists among the natives of America, and of Central Africa. Among
on and to the latter the priest is called an Obi man, and the temples where these secret rites are observed
are called Oboni, or houses of Obi, and are ornamented with phallic emblems, or symbols of

juator, a generation,
Now, 1 have found, that Obi means, in Central Africa, an ancestor, one who begets.
er. But Hence the Obi man is inspired by ancestors, and the Oboni are temples of the dead. Our very
ireal oha- word necromancy (prophecying by aid of the dead) carries us back to the Obi of the Africars.

At the Oracle of Delphi, the priestess, before she uttered responses, was inspired by Ob, and'
must have been originally nothing more or less than an Obi woman.

e v 1 Is it not strange that phallic emblems, though so very offensively significant, have been

Vs 30 P assigned by the learned to almost everything except the worship of ancestors?—B8ee Report

on Aborigines, p. 64, 69, 70.—8ee Bowen's Central Africa, (New York, 1857,) p. 271, 315 to 319;

0 seasons of also Dictionary of Yoruba Langu Smithsonian Contributions, X., xvi. xix. 109.—~De Rouge-

'es llnounu mont's Peuple Primitif, II, 863. I refer those who may take an interest in such matters, to
sar is com-

the following authorities as to the funereal character of ancient mysteries, and the time of
May l«og?- their observance, &c.: Dupuls 1., 234, and seq., 312, 840, 849, 364, 300, 402, 410, 422, 427, 439,
ore, and is

443. Boulanger L'antiquite devoilee, 1., p. 260 to 808 ; IIL., 178 t 186. 8t. Croix sur les Mys-
pat festival teres du Paganisme, 1. 54, 55, 66, 75, 78, 317, 340, et passim. Le Monde Primitif, IIL. 820.
) t:mplo in Ouvaroff on the Mysteries, p. 1, 27; also Christie’s notes, 169, 172. Warburton's Divine -
nfirms my

tion of Moses, Faber's Origin of Pagan Idolatry, and Bryant's Mythology, are principally

voted to a subject, which has caused more learned and fruitless speculation than any other
topic conmected with the history of ancient nations.
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we can only regard as the wreck of the primitive Southern year, and of
its New Year’s festival of first fruits, and the dead. I have endeavoured
to collect together these disjecti membra, diffused and hitherto lost in
vague myths, confused calendars, uncertain traditions, and obselete cus-
toms.* Yet, in the New, as well asin the Old World, civilized and savage
races gaze with equal wonder on the memorials, that everywhere exist, of
the observance of this festival by primeval man. In the large deposits of
ashes, and of the remains of food, found in vast burial tumuli in Austra-
lia, America and Asia, the graves of races long extinct,t we have sig-
nificant evidence of this new year’s commemoration dating back to the
most remote ages ; while even at the burial cave at Aurignac, to which
an antiquity of not less than 8000 years is assigned by some authorities,
we have the same memorials of the feasts and fires of this ancient festi
val.] Its memory has long been forgotten. Preserved only in the rites
of heathen races, or merely lingering, among civilized nations, in the cus-
toms and superstitions of ‘the peasantry, this festival has never been eon-
sidered worthy of the attention of the historian or of the ethnologist ; and

® Though it has ret}ulred much time and labor to collect even the materials + hich I have
used, respecting this festival north of the equator, the difficulty has been far greater in obtain-
ing any deflnite information regarding its observance in the southern hemisphere; first, be-
cause travellers are generally ignorant of, or inattentive to the festivals of savage races, and
rarely specify the time or the particulars of their observance; and secondly, because in a colony,
trom the absence of extensive libraries, it is almost impossible to glean precise information,
which, even if it exists, can only be procured from a 'arge number of writers. As regards
Polynesia, I have felt this difficulty very much. Ellis, on whom I have had mainly to rely,
though he regards the Polynesians as belonging to the same race, and almost identical in their
customs and religious ideas, does not clear up a peint of no little importance in thase inves-
tigations; as to the festival of the dead, and the year of the Pleiades existing universaily
throughout the Pacific Islands, his remarks belng, 1n & great measure, confined to the groups
of numerous Islands, known as the Georgian, and Soclety Islands. Even his work I cou
not procure while writing this paper. I had therefore to rely on notes made some years b
while reading his works, before my attention had been particularly drawn to this subject. .ﬁ.
however, south of the equator, on the west coast of South America, among the ancient Peru-
vians, as well as in the southern Pacific, in Tahiti, the Tonga Islands, and Australia, we find
the year of the Pleiades or its New Year's festival, there can be but little doubt that equally
distinet traces of them wiil be found in the more northern islands of the Pacific. A reference to
Crawford's “ Indian Archipelago' will confirm this view. See L., 28.

t Bee Report on Aborigines, p. 62. The work of Messrs. 8quier and Davis on the Mississippi
mounds, and Dr. McPherson's researches at Kertch, throw a light on this subject.

1 The existence of articles resembling American nmg:un in the cave at Aurignac, is pecu-
liarly interesting, both as tending to throw light on the habits of the race shat then existed in Eu-
rope, and as giving some clue to their representatives among existing nations. The cowrie (Cy-
rea moneta) is used in Asia and Africa, and is entirely different from the relics to which I refer.
n America, shell money is made from the shell of the hard shelled clam, (mercenaria violacea,
Schum.) which is cut into small oblong pleces,perforated for the urgm of being strung into “belts
of wampum," which are buried with the possessor at his de‘tg, ence in most Imﬁm graves
we find numerous pieces of perforated shell. This throws a light on the following passage in
Sir Charles Lyell's ** Antiquity of man,” (p. 188.) *“Mixed with the human bones, inside
the grotto, first removed by Bonnem: ison, were eighteen small, round and flat plates of a white,
ﬁelq.uhhnoo, made of so.ne lgecles of Cockle (cardium), and pierced through the middle,
u}f' ‘;bein‘gmng:‘:w.mke&."“ il
ere 18 no er remark made concerning these specimens resembling wampum,
soon after the work ap| I drew the author's attention to the point. They lN.
plainly not cowries, as the shape precludes such an inference. /

Should the use of wampum be limited to the New World, an inquiry into this subject may
lead to fnteresting conclusions. The mode of making wampum is d bed in a note to * Rule
and Misrule of the English in America,” by the author of Sam Slick, b. ii., ch, v. See Prehis-
toric Man. by Dr. Danl. Wilson, I, 218, 443, II, 147,
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ear, and of this paper is the first attempt that has been made to throw any light on its
mdeavoured history or its origin.
erto lost in I have restricted my remarks to such points as conneet it with a year
bselete ous- commencing in November, a branch in itself far too emn'sive f:or the space at
and savage my disposal. My next paper wi.ll s.h-ow the light which this festlval: occu.rring
are exist, of in February, throws on the primitive nort'hem year ; and my third will be
) deposits of devoted to a far more interesting and easier branch of enquiry, as to the
in ‘Austri- prime origin of this festival of the dead, and the influence it has exel-ted
%6 have sig- on the idolx'nry, the mythology, and the Teligious rites of all ancient
ack to the nations, an influence even still descernable in the customs and modes of
o, to which thought of civilized nations,
authorities, That, from Australia to Britain, we have all inherited this primitive
acient festi year and its new year’s festival, from a common source, is plainly manifost.
i the rites Was it carried south by northern nations ; or, has there been a migration
in the ons of southern races to northern latitudes ?
b e That the “ Feast of Ancestors,” which still lingers in our All Hallo-
ogist ; and ween, All Saints and All Souls, is the same as the Jnachi of the South,
and was originally the New Year’s festival of a primitive year commenc-
niih:3 Do ing in November, is a matter, which can, I believe, be established be-
ere; first, be- yond any question; Sut in what part of the world it first originated, is
&:L.ff:.;‘ga:.?,‘,’. necessarily, with me, a matter of vague conjecture only, especially with
As N;:'I?qnj. the limited materials I possess respecting the festivals of southern races.
o e The fact, that the year of the Pleiades, as well as the ancient reverence
gtgl?z: ;’,'?;é"zi for_ that oonsw.llat.ion, only now exists south of the equator, is, however,
vork. I could in itself very significant.
o v, o We have hitherto examined the universal customs of nations, let us now
ncient Peru- 1 imiti iti 3 3
sl vo uglnlg turn to. those wide epread pnrmtxve. tradmof)s, which, though hitherto
- unexplained, and apparently inconsistent with each other, have been
R regarded from the days of Plato to the present, as embodying the dim
outlines of primeval history.
b do el First—We have the very remarkable tradition of remote antiquity,
¢ cowrie (Cy-

thich I refer. referred to by Plato, and by modern writers, as to the sun, moon and

stars having once risen in the opposite quarter to what they now do.
Greswell* regards the tradition as historical evidence of a miracle. Can

oves, neide it be explained by natural causes? It can; but only in one way—by sup-

the middle, posing a migration of races from south to north of the equator.

§ yunpun, To the :l‘ahitians, the sun, moon and stars rise on their right hand ; to
us, they rise on our left.

1o o~ Bl b g

See Prehis- * Fasti Catholici I, 343.

11
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Second—The most ancient tradition perhaps in the world, one that has
left its impress on the astronomical systems, the religious rites, and even
the social customs of nations from Syria to Japan, preserves the belief of
the Chaldaans that the first inhabitants of Asia were a maritime race that
landed on the shores of the Persian gulf.*

Third—From China to ancient Britain prevailed the uniform belief
that the ancestors of the human race eame from Islands; and from the
time of Plato to the present, scores of volumes have been written on the
subject.t A celebrated French philosopher asks us, * Ne trouvez vous
pas, Monsieur, quelque chose de singulier, dans cet amour des aneiens pour
les isles ? Tout ce qu’il y a de sacré, de grand, et d’antique, 8’y est passé :
pourquoi les habitans du eontinent ont ils donné cet avantage aux isles,
sur le continent méme ?’§  An enthusiastic Welshman has gone near home
for the primeval paradise, though a mistaken impression undoubtedly
existed among ancient nations, that Britain much more nearly resembled
the infernal regions. §

Let us imagine that a migration did take place from Southern lati-
tudes, and what would be the result? The wanderers would bear with
them a recollection of the Islands of the south, which they had left.
They would see with dread, and remember long, that the stars that once
rose on their right hand, had apparently reversed their movements. They
might bring with them a year of seasons only suited to their former homes.

The stars that once announced spring would long continue to be rever-
enced as the Vergilie, though rising at the beginning of summer. Once
marking the commencement of the year by appearing to their worship-
pers on the southern Halloween, and hence causing ‘‘ the evening and
the morning” to be ‘“the first duy,” the Pleiades would long retain
their name as the Hesperides (the stars of the evening), even when
they had ceased to regulate the year, when their *‘ pleasant influences’
had been forgotten ; when their rising in the evening was no longer
reverenced, and their heliacal rising and setting in the morning was
alone regarded;| when even that mode of regulating the seasons, had
become disused, and the past influence and history of the Pleiads only
existed as a matter of fable, and of doubt even to Astronomers themselves.

: © Faber’'s, I1. 878, De Rongemont, 1. 325, Bupais, V. 1. Layard's Nineveh and its remains
1. 466,

t De Rougement, II. 248, Faber’s origin of Pagan idolatry, 1. 808.
1 Letters sur L'Atlantide, par M. Bailly, p. 861.
§ Davies' Mythology of the British Druids, 158, 181

F kl:_ee Greswell's Orig. Kal. Ttal. 111, 58, 460, 516. Also, Fasti Catholici, IL 110, which is part-
eularly in point, also 10& Dupuis IX, 183. 8ir Cornewall Lewis' Astronomy of the Ancients,
p. 11, 25, 60 to 67.
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Yot we find among ancient nations, that the Hesperides were connected
most singularly with the traditions as to the primitive abodes of our
race.  The Southern Garden of the Hesperides recalls them to our
mind ;* while the'name of these daughters of Atlas and of the Ocean,
is blended with the memory of the lost Island of Atlantis. The key to

many a mysterious myth will yet be found in the history of the seasons of
the Pleiades.t

It is not less interesting to mark the wreck of the southern year, and of
its: New Year's festival of first fruits and of the dead, over which the
Virgilize once presided.

In some cases, as in ancient Egypt, in Britain and Persia, we find
it stranded in November as an ancient popular observance, though the
year had long ceased to commence in that month. In other countries
it drifted off from the autumn to form a New Year’s festival in February.
In one instance it shared the fate of the Pleiades, and took place, as the
Lemuria of the Romans, in May, in which month it must have once been
regulated by the heliacal rising of the Hesperides in the morning ; while
the year of two seasons only survived in fables as to the two-faced Janus,
or as matters of doubt and mystery to astronomers.

So entirely have the history and ‘“the pleasant influences of the
Pleiades” been forgotten, that the latest work on the astronomy of the
ancients does not even refer to the primitive year commencing in Novem-
ber, or to the Pleiades as dividing its seasons. KEven where history has

© 8ee Dupuis I, 320, De Rougemont, 11, 248.

t As the fables vf Jo and Icarus, hitherto unexplained, seem to relate to traditions as to a mi-
gration of races, and to changes in the seasons, it may be worth while to refer to them here.
Io, the daughter of Inachus, is the same as Isis, who, we have seen, is plainly a mythical em-
bodiment of the primitive year, and of its funereal and agricultural New Year's festival. The
name of the Hin Isis, Cali, means fime. Mythology tells us that Io, accompanied by the
Pleiades, after wandering -over the whole earth, and being persecuted by Juno, on account of
Jupiter, arrived at last at the Nile, where she was worshipped as Isis. To what can this re-
fer, except to a year regulated by the Pleiades, having been brought from some distant coun-
try, and embodied in the myth of 1sis. The fable of Io appears plainly in the Hindoo god, Car-
ticeya, (the Pleiades?). A reference to the representation of him, given by 8ir Wm. Jones, will
leave but little doubt on this point. By his name, as well as by his crown of seven stars, he
represents the Plelades. By his faces looking in opposite di ons, and by his six arms on
each side, Janus bifrons, and the year of two seasons of six months each; while in the pea-
cock, on which he rides, we have the well known classical emblem of the many eyed Argus,
the watchful keeper of lo.

8ir William Jones calls Carticeya the Hindoo Orus; but Orus or Horus, Bunsen says, unites in
himself all the myths of Isis and Osiris.

The persecutions of Io, probably refer to traditions, as to the ns having changed, in
consequence of a migration of races, and having become unsuited to the year and its festivals.

Tcarus falling short in his flight, from Jupiter or the sun having meited the wax with which
his wings were fastened on, must also have reforence 40 a change in the time of harvest.

Now it is a curious coincidence, if nothing more, that in Africa, to this day, Oro is still wor-

shipped, as he is in Polynesia. .Js¢ means a new period of time, isimi a feast or festival, and
ikore the harvest.

8ee 8ir Wm. Jones' works 111, p. 368.
Bunsen's t's Place in Universal History, 1. 434 to 487,

Dicty. of Yoruba Language—introd. XVIL
Bowen's Central Africa, p, 272, 817.

The learned have mmf:u, ignored the fact, that Greek mythology points, with singular
aniformity, not to Fgypt or to Asia for its origin, but to Ethiopia, and the ocean beyond Africa.
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preserved the tale of the Aztecs regulating their cycle in November by
the culmination of the Pleiades, Greswell considers the circumstance so
remarkable, as to deserve the special attention of Astronomers, and
assumes that, if explained, it will favor his view as to there having been
once a miraculous suspension of the laws that govern the universe.

It is not gratifying, it is true, for eivilized and refined nations to
trace their origin to the savages of the Pacific Islands, yet those persons who
may dislike the conelusion to which this enquiry tends, may, if they agree in
the correctness of my views, console themselves by remembering the
monuments of an extinet eivilization, that are still to be found in those
Islands, and that must have been the work of races far superior to the
present natives of Polynesia.*

Yet the Islands of the southern ocean most nearly realize the memory
of the Fortunate Isles, *‘ where the air was wholesome and temperate, and
the earth produced an immense number of fruits, without the labors of
men.””  The early European voyagers, transported with the beauty and
salubrity of the Islands of the Pacifis, fixed upon them as the primeval
abodes of our race. Kven nature would appear to confirm the impression..
There the very ocean and the stars seem subservient to man. The tides
with unvarying regularity} mark morning and evening, midday and mid-
night ; the Pleiades divide the seasons and regulate the year; and ‘‘ the
celestial cloek,’’} the brilliant Southern Cross, by its deflection in the
heavens, proclaims the hours of the might.

The conclusions to which ethology§ has led me, that we must look
south of the equator, if we would find the origin of our November festi-
val of the dead, or a solution for the traditions as to the Pleiades, receive
a very siguificant confirmation from the following passage in a lecture

9 I refer here to the singular remains in the Easter Islands, that have attracted so much
avtention,—Ellis’ Pol. Res., I11. 325"

t“ But the most remarkable circumstance is the uniformity of the time of high and low
water. During the year, whatever be the age or situation of the moon, the water is lowest at
six in the morning, and at the same hour in the evening, and highest at noon, and midnight.
This is 80 well established, that the time of night is marked by the ebbing and flowing of the
tide;land in all the Islands, the term for high water and midnight is the same,"—Polynesian
Res, L. 20.

{ Humbolt's Cosmos, translated by 0. €. Oute, (N.Y, 1850) II, 200.

§1 may, I trust, be pardoned for coining & new word for researches into a subject hitherto
considered to be either unworthy of attention or closed against regular investigation. That
the customs and superstitions of nations are most wonderfully enduring memorials of the past,
will, I trust, be apparent from some of the facts contained in this paper. When I come o treat
more particularly of the festival of the dead and of its origin, this will be much more conclu-
sively established. Even should the interpretations, which I have given, prove entirely
incorrect, it will be plain that, to more competent enquirers, the study of customs opens up a
pew and most interesting field, that is even more suscepiible of scientific research, and that
will shed more light on the social and religious life of primitive man, than philology itself.

The Father of History says, “ Pindar appears to me to have truly said that custom is the
king of all men ;”* snd Bir William Jones, the only modern writer, who seems to have duly

delivered
coming f
the histo,
his atten
structure
as it may
an offsho(
propriate
other the
nesian lal

Arr. VI
ni

B

Tae m
found in {
Weeks, o
College a
stance fur
of Magne
ceeded to
I found i
high, on t
efflorescen
the rock, |
white or y
structure,
shewn in 1

recognized ti
of ognrumce
bance amon,
religion, and
1807,) IV, p.

I use the w
word has n¢
admissible ag
which I hawe
hitherto ente
origin, are re

® Publishey




i How on Magnesia-Alem. 85

lovember by delivered February 23rd, 1863,* by Professor Max Miiller. His remarks,
umstance so coming from one whose profound researches have shed so much light on
omers, and the history of our race, are entitled to a peculiar weight. Referring to
having been his attention having been recently drawn to the supposed similarity in the

rerse. structure of Polynesian, and Indo-European languages, he says, ** strange

| nations to as it may sound to hear the language of Homer and Eanius spoken of as
persons who an offshoot of the Sandwich Islands, mere ridicule would be a very inap-
ey agree in propriate and very inefficient answer to such a theory.” *‘ There are
mbering the other theories not less startling than that, which would make the Poly-
nd in those nesian language the primitive language of mankiod.”

perior to the

the memory

iperate, and
he labors of Arr. VIIL.—On Magnesia-Alum, or Pickerinigte, containing a litile
beauty and nickel and cobalt, occurring in slate,. in Hants Co. By Pror.
he primeval

How, D. C. L., King’s College, Windsor.

impression.. [Read May 4th, 1863.)

id
ity o Tue mineral forming the subject of the present eommunication was
1y and mid- g & : &
‘ “ found in the spring of 1862, and sent to me for examination, through Dr.
, and “‘ the L\ "
e Weeks, of Brooklyn. A gentleman working in the laboratory of this
stion in the . : g
College at the time, Mr. Lyttleton, examined the small®guantity of sub-
stance furnished, and brought out the fact that it contained the elements

m;::t flOOk of Magnesia-Alum, with a little cobalt. Interested in this result, I pro-
;m ¥ - ceeded to the locality in the autumn, and procured a supply of the mireral.
- :ecewe I found it to occur on a nearly perpindicular cliff of slate, some 60 feet
a a lecture

high, on the iand of Mr. F. Parker, in Newport. It is met with as an

R e efflorescence on the slate, protected from rain by overhanging ledges of

the rock, in the form of compact and also of loosely coherent masses, of a
Py AR 4 white or yellowish colour, which are sometimes apparently amorphous in
and midnight.

flowing of the

structure, sometimes distinctly crystalline, in short silky needles, (as
"—Polynesian

shewn in the specimens sent for the cabinet of the Institute.) Itis soluble

bject hitherto recognized the value of these historical materials, suggesis that if a. comparison of the times

igation. That of of the festivals of nations were made, “ there would be found striking resem-
1s of n“. past, bance among them ; and an attentive comparison of them all might throw smt ht on the
00meo 10 treat ll'esggl)otll.vnnd ;l;erlnpa on the history of the primitive world." B8ee Sir W. Jones' Works (ed.
4 . » p. 165.

:lg\xe::acr:tlly I use the word Ethology, for although Ethics would really embrace these researches, that
18 opens up a word has now acquired a limited and eonventional meaning, while Ethology i quite as
roh. and that admissible as Ethnology, although Herodotus, I am aware, uses a different word from that

'"“" which I have selected, when he refers to customs. Those desirous of knowing the views
fu,mm < hitherto entertained as to the possibility of tracing popular customs and superstitions to their

% Dane S0is origin, are referred to Brand's preface to his Popular Antiquities.— (Kd. 1853) p. vil. to xi.
® Published in Macmillan's Magazine for March, 1868,
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in water, and has the taste of alum. When heated it loses much water,
and swells up considerably, leaying an opaque white residue, which gives
the alumina reaction before the blowpipe, with nitrate of cobalt. On sub-
mitting it to qualitative analysis, I obtained the same results as Mr.
Lyttleton, but, having more material at command, I was enabled to find
nickel and manganese also present. The results of quantitative analysis
I place below, by the side of those obtained by Dr. Hayes,* of Boston, in
the examination of a mineral from Iquique, in Peru; the material I
employed was airdry, the water was determined by careful heating below
redness, and the nickel and cobalt were separated by means of nitrite of
potass.
How. Haves.

Oxide of copper,

Alumina, .6 Protoxide of iron and
Protoxide of iron, ...... . manganese,

Magnesia, 7€ Alumina,
Oxide of cobalt,........ .06 Magnesia,

Oxide of nickel, ; Hydrochlorice acid, .

Oxide of mangunese, ... . y
Sulphuric acid, ... .36.322

Sulphurie acid,......... 36.33 99.744

Slate, T2

It appears from these analyses, that the Nova Scotian and Peruvian
winerals are identical ; the lealing constituents are seen to be magnesia,
alumina, sulphuric acid and water. Dr. Hayes named the mineral from
Peru pickeringite, and, from its resemblance in taste, and, as has been
wrongly thought, in constitution, to alums, it has also been called
magnesia-alum. It is rather curious that just as natroborocalcite is only
found at Iquique, in Peru, (and perhaps one other place,) and, as I
shewedf some years ago, at Windsor, Nova Scotia, so this mineral has no
other locality assigned to it in the manuals of mineralogy than Iquique,
and now we mee. with it also in this Province. Strictly speaking, the
mineral has neither the exact chemical constitution nor the erystalline form
of a true alum ;} but its taste and some of its properties are those of such
salts, and it would admit of use in the place of common alum in various

* Dana's Mineralogy, 4th Ed., p. 382.
1 Sillipmn's Journal, Sept. 1857,

{ This has been shewn in a paper by myself, read before the Chemical Society
of London, and published in the Journal of the Society for July, 1863.
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much water, operations ; for some of these it would require purification, especially from
which gives iron ; it has been employed in Newport in some simple process of domestic
it. On sub- dyeing. The slate in which it occurs would yield it largely if properly
ults as Mr. treated, and there is an immense quantity of the rock ; common alum,
ibled to find however, is sold at a very low price. The presence of nickel and cobalt
ive analysis in the mineral is interesting—the former has never, so far as I know, been
f Boston, in found before in the Province. Since Hunt has met with* small quanti.

material I ties of nickel in various minerals of the Silurian rocks of Canada, these
rating below metals may be generally distributed in such rocks here in like amount ;

of nitrite of there may also be'richer ores of both nickel and cobalt in the range of

rocks affording the magnesia alum containing these metals.
HavEes. :

. 126 e

d «
430 Arr. IX.—Notice of the occurrence of a Trilobite in the Lower Car-

.12.180 boniferous Limestone of Hants Co. By Pror. How, D.C.L.,

. 4.682 King’s College, Windsor.
. 0.604

.45.450 Tae object of the present notice is to acquaint the members of the
. 36.322 Institute with the fact of the existence of an undoubted Trilobite in the

Lower Carboniferous Limestone of the Province. This rock has been,

99,744 it is well known, a great deal examined in various parts of the country,
and numerous fossils have been obtained from it. It isinteresting to have

the addition of a well marked trilobite to its varied fauna, as affording

& A precise means of comparison with corresponding deporits in other places
magnesia There is a ““ trilobite or limulus’’ mentioned in the list of fossils given in
i fron: the appendix to Acadian geology, as occurring at De Bert River, Cum-
BB berland Co., but as there is no description of it in ‘ne body of the work,
Sere Sl I could not compare it with the fossil now noticed. Several specimens of
e in only this were found by myself, last July, in a quantity of blue limestone rock,
LA brought here for the purpose of building the new College Library. On
Eap enquiry I was told that the rock was brought from the mouth of the Ken-
Tquique netcook River, Hants Co. I sent specimens of the fossils to the Rev.
aking th(; Mr. Honeyman, during the Exhibition, and they proved a welcome addi-
line ;'orm tion to the illustrations of the Geology of the Province. Mr Honemm
S informed me that.the trilobite belongs to .the genus Phlll}psm.f T!Jis
O is nearly if not quite the sole genus remaining to the carboniferous period

* Report on Geology of Canada, 1863, p. 507.

tIt has since been described by Mr. Billings, Paleontologist to the Geological
! Survey of Canada, to whom I sent specimens, as a new species, under the name of
al Society Phillipsia Howi, in Canadian Naturalist, July, 1862.
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of the large order of the trilobites. Various other fossils occur along with
it which resemble closely, but are not I think entirely identical with, those
found in the Lower Carboniferous Limestone of other lcealities in the
Province, but their exact nature is not yet made out. Specimens of the
trilobite are sent for the Cabinet of the Institute, together with some of
the fossils found in the same rock, viz: Producta, Spirifer, Cyathophyl-
lum, Encrinite, Fenestella, ete.
King’s College, Windsor,
February 23rd, 1863.

Awrr. X.— On the occurrence of Littorina Littorea on the coast of

Nova Secotia. By Joux R. Wiruis, Halifax, N. S.

I uave been induced to present for the consideration of the Nova Sco-
tia Institute of Natural Science, the following brief remarks on the occur-
rence of this fine Littoral shell on such portions of Nova Scotia coast as I
have been enabled personally to examine.

Some time since (Dec. 1857), I sent a large number of specimens, ani-
mals and shells, to the celebrated Dr. A. A. Gould of Boston, authrr of
Reports on Invertebrata of Massachusetts, &e., and to Professor Stimpson,
of the Smithsonian Institution, Washington, D. €., author of several valuable
works on the Invertebrata of United States ;: both gentlemen expressed
themselves astouished at the occurrence of this sheli on the coast of Nova
Scotia, and agreed in asserting that it had not been met with on any part of
the eastern coast of the United States. Some time afterwards Professor
Stimpson visited England in order to prosecute his researches among the
British Mollusca, in the course of which, he ascertained, by earefully
comparing our Nova Scotia species with that on the British coasts, under
the same name, that there was not the slightest speeific difference between
them. On his return to Washington, via Halifax, I had the pleasure of a
lengthy interview with him, and he informed me that he had found it nearly

impossible to convince several eminent British Conchologists, that Litto-
rina Littorea was ever collected on the coasts of Nova Scotia at all. He
had managed to convince himself, however, by ocular demonstration of my
veracity, for, on landing from the Steamer at Messrs. Cunard’s wharf, it
was the first thing he sought for, and, on one of the logs of the wharf, he
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collected several specimens, which he showed me with no small gratifica-
tion.

These circumstances naturally made me feel somewhat anxious to
establish beyond a doubt, not only the identity of the partly disputed
species, but to ascertain personally its veritable range around our coast. I
was enabled last summer, 1862, through the great kindness of the Pro-
vincial Government, to visit, in the Reveaue Cutter *‘ Daring,” a great
portion of the northern and eastern coasts of Nova Scotia and Cape Bre-
ton Island ; and determined to make this the special ohject of my voyage, I
collected Littorina Littorea in company with the other usual Littoral
species, at the following places : Halifax Harbor, Bedford Basin, North-
west Arm of Halifax Harbor, fine specimens, and very common ; Beaver
Harbor, common; Ship Harbor, common; White Haven, coramon ;
thence through the Straits of Canseau, common ; 8t. George’s Bay, com-
mon ; Pictou Harbor, common ; Sydney Bar, common ; Louisburg, com-
mon ; thence to Sable Island, where I have collected several specimens.

I have compared very carefully, ours, not only with the figure but with
the description of the British species, in Forbes’ and Hanley’s * British
Mollusca,” and can discover no difference whatever, except an unim-
portant and inconstant shade of color ; our specimens are, however, much

Jiner than the one figured in the splendid work above referred to. There
is then no doubt on my mind as to the identity of Littorina Littorea.

I have not yet examined the remainder of the northern, southern, or
western portions of the Nova Scotia coast line, and am not therefore pre-
pared to say that we have or have not a zone of the species around the
whole coast ; my simple opinion is that it w:ll be found on all our coasts.
Dr. J. Bernard Gilpin, A.B., M.R.C., of Halifax, informs me that he has
met with it on the shores of the Bay of Fundy, Digby County ; these

facts are, I consider, conclusive proofs of its real occurremce on our
‘coasts.

It may, perhaps, be said that, notwithstanding its occurrence and
identity are proved, it may be, after all, only an imported species ; if so,
the same means which conveyed it from its original | abitat across the
boisterous Atlantic, would certainly have sufficed to carry it to hundred
of other localities where it is unknown.

I regret that I am unable to procure any information with reference to
the time when it was first noticed here, as there are no records of Natural
History matters in the past history of the Province. Some of the oldest
snhabitants, whose words I safely rely on, have assured me however, that
they “ have often picked the Periwinkle, the same as the English one,”
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on the shores contiguous to Halifax, when they were only school boys.
From all of the facts I am strongly inclined to the opinion that Littorina
Littorea, is common (but not imported) alike to England, Nova Scotia,
perhaps to Prince Edward Island, and Newfoundland ; though why it
should not be equally so, to the eastern shores of the United States, I am
free to confess that I am at a loss to explain.

N. B. Since writing the above T have had an opportunity of carefully
examining the Islands of St. Paul’s and Secattarie, the extreme north and
east portion of the Province, and at both localities I have collected very
large and fine specimens in great abundance. I have also ascertained that
it is very abundant in Shelburne Harbor, (the extreme southern coast of
Nova Scotia) Lunenburg Harbor, and St. Margaret’s Bay. g‘uva

July, 1863.

Tue fc
identified
not been i
species mi

Neosore.
by A. Va
It agreed
As my sole
differs in

edged with
this species

Sorez, T
the Provin¢
was one of
These are
America,” |



school boys.
\at Littorina
Yova Scotia,
iough why it
States, I am

of carefully
ae north and
llected very
ertained that
ern coast of

THE TRANSACTIONS

OF THE

RAova-Jeotian  Ingtitute of Patural Srience,

\
VOLUME # PART 2.

Arr. L.

SoricixE oF Nova Scoria. By J. BErnarp Girpiy,
A.B, M.D, M.R.C.S.

(Read November 2, 1868.) O B
Tue following paper is a list of the members of this group
identified as inhabiting Nova Scotia. I have added none that have

not been identified by myself. 1 have no doubt one or two more 1 1
species may be found hereafter.

GeNvs, NEOSOREX.

Neosorex, Palustris.—One specimen of this species was sent me 2 '
by A. VanBuskirk, Esq., and was obtained at Aylesford, N. S. o L
It agreed with Sorex Palustris, Richardson, Bachman, Audubon.
As my sole specimen is a skin, I do not give the measurement. It
differs in being larger, having a longer tail, and the feet being

edged with long stiff hairs. I have taken upon myself to separate
this species into the new genus, Neosorez.

GexNvus, SoREX.

Sorex, Thomsoni, (Baird.)—This species is by no means rare in
the Province.

I have obtained five or six specimens, one of which k
was one of those types that Dr. Baird formed his new species from. :
These are so elaborately described in “ Mammals of North

America,” that I refer you to that work.
1
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Sorex, Acadicus.—In collecting specimens of Thomsoni, 1 soon
found that they differed in size, and especially length of tail,
breadth of fore palm, and length of sole. In referring the speci-

Sho
as pro;
the lex

men to Dr. Baird for identification, he detected a new species, any e

unless the long lost Fimbripes, of which one specimen alone exists, Bond
may be identical with this. I possess six or cight specimens of picked
this species in alcohol. Sore
[ would remark that all difference as regards palms and soles specim
to this
received with great deductions. All the specimens in my posses- Tota

and tubercles, when taken from alcoholic specimens, must be

sion, when received, had the palms and soles dry and hollow, but brown

after being in alcohol they spread, became bleached, and swelled no per
short,

resemb
mens in a natural state vary very much in the same species,—some with P

into tubercles. Alcohol contracts the bodies, perhaps two-thirds of
an inch, but at the same time swells the tail and feet. The speci-

are very fat, others lean, altering the whole figure and proportion.
One specimen, a female, had six mamma, very prominent and
projecting. I suppose the peculiar and pointed muzzle of the : Blar,
young requires such a form of mammaa. [u com)

The measurement of five specimens obtained by myself, are as culiar

§
L

follows :— they va
Inches. Inches. )lu.mb'u
No. 1.—Total length 3%.  Tail 1% p—

Q. « 38, “ 1B In size

¢ ‘6 Q6 P 5 of tail

Ay — DR 2

4 “ 4 ‘t 12 total ler
p— €20

s 13 4 l('sﬂ, Hl .‘

Blari

seen ol

5. —
The colour of all, olive brown above, silvery grey beneath, feet

and legs flesh colour (in the recent specimen). The fur of No. 4 ;

S . mountec

and 5 thicker, bodies more robust, and nose less sharp than the :

- ‘ y : colour

others. The tail subquadrate, with fine annular rings, most ob- :

" : ; I hav

servable on the lower side, well covered with hair upon the upper, ”

: : . once in

compressed at base, a fine pencil of hair on the tip, and brown X

. . . . ' ey ex
olive above, light ash beneath. Five toes, each with a nail upon g t

: : 1at som

both fore and hind feet; toes all annulated; palms broad, re- 1

sembling B. Tulpoides ; both palms and soles dry and hollow in burrow |

2 : snow lyi
the recent specimen, but softened into tubercles by alcohol,—a very n

A : h ; asce
slight edging of stiff hairs on outside of sole. cend t

of grass.
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.

Should this species prove to be undescribed, the name Acadicus,
as proposed by Dr. Baird, seems to be the most appropriste. In
the length of tail—one specimen 2 inches—it certainly differs from
any described species.

Sorex, Platyrhinus.—One specimen of this I have obtained only,
picked up dead near Halifax.

Sorex, Personatus.—It is with doubt I refer the single mutilated
specimen obtained by myself at St. Clement’s, Annapolis County,
to this species.

Total length, 3§ inch; tail, 1 inch; hind foot, § inch; colour,
brown olive above, lighter beneath; the tail nearly bare of hair,
no pencil at tip, and annulations very distinct. The tail was
short, peculiar in appearance, having a tactile appearance,—in this
resembling Fosteri. In the shortuess of the tail it agrecs rather
with Personatus.

GeNus, BrAriva.

Blarina, Talpoides.—This species is very common in Nova Scotia.
[n comparing some fifty specimens, I found them all agree in a pe-
culiar septum between the upper lip and front teeth. In colour,
they varied from nearly black to light silvery blue above, below all
plumbaceous ; feet and nose, rose colour in the recent specimens.
In size they varied from nearly 6 inches total length, with length
of tail 1% inches, the largest I obtained, down to 3 inches and §,
total length, with length of tail, %, the smallest; this last, doubt-
less, a young one.

Blarina, Cineria.—One specimen, only, of this species, I have
seen obtained in the Province. It was taken at Truro, and
mounted by Mr. Winton. The very short tail (4 inch) and light
colour, prevented it from being confounded with the last.

I have never but on two instances seen any of this family alive—
once in midwinter, and again in midsummer. In both instances
they exhibited great alacrity in their movements. It is certain
that some, perhaps all, swim and dive under water. They readily
burrow beneath the snow.  Their tracks are seen in midwinter in
snow lying four feet deep in the forest, through which they must
ascend to the surface, sometimes perhaps along the side of a stalk
of grass. They readily enter log camps, and detached houses, pilfer




1 HARDY—ON THE CAPLIN. (Mallotus Villosus.)

meat and bread ; when caught, bite at the finger ; die very soon on : states t
being handled, emitting faint squeaking noises. Greenla
This concludes the Soricine, identified by myself. They are all believin
classed from “ Mammals of North America,” to which work, and ‘ he says,
personally to its author, Dr. Baird, I am happy in expressing my inhabita
acknowledgment. One more species nearly allied to the Soricine, pletes t!
Condylura Christata, is common to the Province. One species, only, shores a
the tail diminishing in size as the animal becomes lean ; increasing I believ
during the sexual season, or when it fattens. Animals of this order around
have a great tendency to fatten. I also remark that I have never it amon
seen a true mole in the Province ; from which I infer that at least , at Misc
they are rare. Although some one may have been more fortunate : everywl
than myself. ful roun
Mr. Rol
On the |

Arr. II. O~ tue CapruiN*  (Mallotus Villosus.) By Carr. C. “,""h *
Harpy, R. A. Senthe
describe

[Read December 7, 1868.]

AvrriouGH not found on the coast of Nova Scotia proper, the
Caplin annually visits northern Cape Breton, and so is to be in-
cluded amongst the seafish of this Province; but, independent of
this fact, so much interest is connected with its habits, the vast
armies in which it approaches the coasts which it favors as its
favorite resorts in the spawning season, its use and abuse as an
article of food or manure for the land, and finally its almost name-
less value as bait for the cod, in the prosecution of the great cod-
fisheries on the banks and along the shores of Newfoundland and
the Labrador, that it deserves a prominent place in the history of
the most curious of the finny tribes.

Richardson has carefully described the fish in his “ Northern
Zoology.” After Linnzus, he places it amongst the Salmonoide,
or Salmon family, of which it is the smallest known member. He
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* Hugh Miller in his ¢ Popular Geology,” thus speaks of the Caplin as an in- small. 1
habitant of the deep, in the latter days of the tertiary period :—* Clay nodules of PR
the drift period in Canada and the United States, are remarkable for containing the About
only ichthyolite found by Agassiz among seventeen hundred species which still bour. My
continue to exist, and that can be exhibited in consequence in duplicate specimens market.
—the one fit for the table in the character of a palatable viand; the other for the t Where
shelves of a geological museum, in the character of a curious ichthyolite. It is fishery, re
the Mallotus Villosus, or Caplin.” north side
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HARDY=—0N THE CAPLIN. (Mallotus Villusus.) d

states that it swarms on the coasts of Norway, Lapland, Iceland,
Greenland, Newfoundland, the Welcome, Coronation Gulf, and,
believing the Salmo catervarius of Steller to be the same, it inhabits,
he says, the Sea of Kamtschatka. He also believes it to be an
inhabitant of the icy Sea of Siberia, and thus shows that it com-
pletes the circuit of the Arctic coasts. Its southern limits on our
shores appear to be about the harbour of Louisburg, C. B.,* where,
I believe, its visits are not always annual or certain, and thence
around the North Cape, in increasing abundance. Perley classes
it among the fishes of New Brunswick, and states that it is found
at Miscou, entering the Bay of Chaleur in great numbers. Found

everywhere on the Canadian side of the Bay. It continues plenti-

ful round Cape Gaspe, and ascends the St. Lawrence, according to
Mr. Robert Bell, as far up as Rimouski on the southern shore.
On the north shore its range continues along the Labrador as far
north as Gros Bay;+ whilst it is found throughout the coast of
Newfoundland and the smaller islands of the Gulf. Richardson
describes a fish, Salmo (Mallotus ?) Pacificus, called the North-west
(Caplin, as entering the Columbia annually in immense shoals, on
the Pacific coast of North America; and a Mr. Lord, late natural-
ist to the British North American Boundary Commission, speaks of
the same fish as driven out of the Columbia by the steamers which
now go panting and snorting along its banks, but says, it is still
taken in vast quantities by the Indians above 50° N. latitude.
However, there are doubts as yet whether to class this species as a
Caplin, or as a Smelt, to which last it seems to be allied by its habit
of ascending rivers to spawn. Of the Caplin under our notice as
inhabiting the Arctic regions of Europe and America, there is but
one species.

The following description of this fish is given by Mr. Joxgs, to
whom I forwarded the specimens before me, on my return from
Newfoundland, in July last :—

DEscrrpTioN.—Body, elongate, compressed, extent 7 inches. Scales,
small. Lateral line straightened to the region of the anal, where it

* About ten years ago a school of Caplin made their appearance in Halifax har-
bour. My informant is Mr. ANDREW Dowxs, who purchased some of them in the
market.

t Where my informant, Mr. Davis, for many years connected with the Labrador
fishery, resided for a long time. Indeed, he questioned whether they visited the
north side of this large bay at all.
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bends upwards to the caudal base. Eyes, large, diameter 3} lines. : period
Nostrils, double, horizontal, having the posterior cavity 1% lines from : tumid,
ocular margin. Mouth, small ; vertical gape 5 lines; horizontal gape.
3 lines, the lower jaw longest ; width above eyes across occiput, 3 lines. —
Depth, immediately in advance of anal, 10 lines ; at caudal base, 4 lines. ’ S V
Width of body, immediately in advance of dorsal, 6 lines. Extent from heard £
point of lower jaw to posterior margin of opercles, 1 inch 4 lines; from
frontal extreme to base of occipital cleft, 10 lines. Upper and lower o
Jjaws armed with sharp conical teeth, bending inwards, extending on the when t
former to the base of the maxillaries. A row of similar teeth on either would @
side of the palate. Head, compressed, attenuate ; facial outline, decli-
vous. At upper angle of opereulum arises a filamentous fin-like process.
which runs parallel with, and immediately above the lateral line to the
-audal base, the mass partaking of the character of flaceid fringe. manner
The dorsal fin commences 3in. 3} lines from frontal extreme, and has |

its first ray longest, 8 lines; last ray shortest, 4} lines. Basal extent. § { the (
63 lines. ol

sometin
lin wert
\p;l\\’nill
\1)('('iﬁ('
history

The pectoral fins flabelliform, commencing immediately behind the : cumstan
v . = ~- x
lower angle of the opercles, 6 lines beneath the dorsal ridee. Basal
X a» o 4 . %t @ oa 5
extent, 44 lines. The twelfth ray longest, 83 lines; expanse, 63 lines.
] Y -
The ventrals commence in a line with the dorsal, the sixth ray

larger t
projectin
longest, 8} lines ; basal extent, 3% lines ; expanse, 10 lines. a house,
The anal commences in a line midway between the dorsal and adi- ing the
pose fins, having its fifth ray longest, 5} lines ; basal extent, 7§ lines. |
Caudal, forked ; lobes equal, 94 lines extent ; cleft, 34 lines ; expanse. |
8& “nes. ('(“nll('(l u
Adipose fin commences 9% lines behind dorsal ; basal extent, 3% lines.
Corour.—Whole upper part (including the head) from the regions of
the lateral line, olive green, fading to a silvery pearl beneath; the j
opercles dotted with dark spots, and the whole body, under the lens, ceptible
more or less covered with dark specks. The whole fish shines with their ow
metallic lustre ; cheeks and gill covers, silvery ; fins transparent.

D. 13,—V. 8,—P. 18,—A. 22 —C. 17.

Besides Richardson’s description, I have found notices of the
Caplin in ¢ Cuvier’s Nat. Hist.,” in Perley’s report of the Gulf
fisheries, and in an account of a voyage to Newfoundland and La-
brador, published in 1818, by Lieut. Chappell, R. N. They all
notice the ridge or process which runs along each side of the male,
parallel to the lateral line. The great naturalist speaks of it adorn-
ing the fish in the spawning season, implying its absence at other
times. He calls it a broad band all along the flank, furnished with
long, narrow and raised scales, which have the appearance of hairs ;
and they are particularly recognised, he says, by the broad round
pectorals, which almost touch one another underneath. Richardson
states, that “¢ it approaches the shores in dense shoals in the spawn-
ing scason, the females preceding the males. The latter at this
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period acquire elevated bands at the sides, composed of soft,
tumid, elongated scales, by which, it is said, they adhere together,
sometimes to the number of ten or more, and in this state are occa-
sionally driven on shore by the wind in immense quantities.” As I
heard from fishermen in the out-harbours near St. John’s that Cap-
lin were sometimes caught in the deep waters of the bays in winter,
when the males are found to be destitute of the elevated ridges, it
would appear that these singular appendages only occur in the
spawning season, and must therefore be imagined to have some
specific purpose in the operation of spawning,—the well known
manner of which performance is a most curious fact in the natural
history of the Caplin. Chappell first notices this: ¢ The manner
of the Caplin depositing its spawn is one of the most curious cir-
cumstances of natural history. The male fishes are somewhat
larger than the female, and are provided also with a sort of ridge
projecting on each side of their back bones, similar to the eaves of
a house, in which the female is deficient. The latter, on approach-
ing the beach to deposit its spawn, is attended by two male fishes,
who cuddle the female between them until her whole body is con-
cealed under the projecting ridges before mentioned, and only her
head is visible. In this state they run all three together with
great swiftness upon the sands: when the males by some imper-
ceptible inherent power compress the body of the female betwixt
their own, so as to expel the spawn from an orifice near the tail.
Having thus accomplished its delivery, the three caplin separate,
and paddling with their whole force through the shallow surf of
the beach, generally succeed in regaining once more the bosom of
the (10(‘])."

Perley speaks of this peculiar habit of the Caplin as a fact. 1t is
thus described in the evidence taken before a committee appointed
during the last session of the Newfoundland Parliament, to enquire
into the cause of the decline of the fisheries, and in which much
mention is made of the Caplin, in its economic relations to the cod-
fishery ; and, finally, so generally did I find, during my recent
visit to Newfoundland, this curious feature in the Caplin’s history,
known and spoken of by the fishermen of the out-harbours, and by
long residents in St. John's, of the upper classes, that, in my esti-
mation, it deserves the credence of an authenticated fact. It is
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difficult to say in what precise manner the processes or ridges of the

male are used during the act of the female spawning; probably

they exert some amount of downward pressure in running upon the

sand, thus assisting the female to exude the ripe and easily-ex-
pressed spawn.

The Caplin arrives at its spawning beaches on the south-cast
coasts of Newfoundland, about the 20th June, and remains close in-
shore for about five weeks; beyond this period the fish is rarely
seen or taken under any circumstances. The warm days with light
fogs occurring at this season, are looked upon by the expectant
fishermen as favourable to their striking in; they call such days
“caplin weather.” Now all is rivalry as to who shall get the first
haul for bait; a bucket-full would command any price—like the
first strawberries at Covent Garden, or the first salmon at
Boston. In a few days’ time they will be rolled over the roads by
strings of carts, selling at 3s. a load, and exported by thousands of
barrels to the eager French fishermen on the Banks ; for now is the
great banquet of the cod : and herring and clam, mackerel and sar-
dine, are each refused for the new and delicate morsel. It was the
height of the Caplin season when I arrived in St. John’s last sum-
mer. Caplin were being wheeled through the streets, caught in
tubs, buckets, and ladled up in scoops by everybody from the
wharves of the town ; the air was strongly impregnated with the
smell of Caplin ; they were scattered about in the streets, and you
trod on, or drove over them everywhere. The fish flakes, roofs of
houses, and little improvised stages attached to nearly every dwell-
ing, were strewn with Caplin drying in the sun. In the country,
on the roads to the out-harbours, a continual stream of carts was
passing loaded with glittering cargoes of fish; the whole mass
moving together like a jelly, and so very likely to spill over the
sides, that division boards are placed across the cart to separate
the fish into two masses, and thus keep them steadier. In the
fields men were engaged in spreading them broadcast, or sowing
them in drills with potatoes ; whilst others were storing them for
manure, by burying enormous masses of fish in great mounds of
earth. But it is on the beach only that a just conception can be
formed of the great multitudes in which this fish approaches the
shore, when sometimes the surface of the water appears as a living
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mass, as far as the eye can reach, and, with their heads towards
the land, they lie close in like a black line, each succeeding wave
dashing them on the beach, where, as the tide ebbs, they remain
and die. The seine, the cast-net, and the dip-net are being plied
by the busy fishermen, whose families are collecting the dead fish,
and depositing them in heaps, or in pits for manure. Sometimes
the mass is so dense that a boat is impeded in sailing through them,
and in dipping them up more fish than water are taken up in a
bucket. Numbers of the lively little tern wheel screaming through
the air over the school of fish, every now and then making a dash
on their prey; whilst out in the deep water lies the great army of
codfish, ready to feast on them as they return from the beach. In
fact as regards their finny foes, every fish large enough to swallow
them preys on the Caplin. Capt. Murray, R. E., informed me
that he had taken a salmon with five, and a sea trout with two
Caplin in the stomach ; the latter being only 2 lbs. weight. A
friend of his once thought he had hooked a sea trout, but after a
little play succeeded in landing a dead Caplim, to which the hook
had affixed itself in the trout’s mouth, the latter being apparently
too full to complete the act of swallowing.

A scene of this description is exceedingly interesting, as I saw
it one deliciously warm sunny afternoon in July, on the pebbly
beach at Topsail, near the head of Conception Bay. As we ap-
proached the village from the road leading to St. John’s, the pros-
pect from the top of the last hill was charming. The little neat
village at our feet, with its fish stages and patches of garden,
bounded by the rough barren sandstone cliffs of Portugal Cove; a
pebbly beach in front dotted with groups of fishermen throwing
their cast nets over the black patches which indicate the approach-
ing beds of Caplin ; the activity prevailing on board the boats and
schooners moored a few yards off; the men dipping up the fish, and
throwing them over their shoulders into their boats: formed a
pleasing and animated foreground to a picture where the distance
was formed of the lofty blue mountains across the bay, whilst in
middle distance reposed the well cultivated islands of Great and
Little Belleisle. In the centre of the bay lay grounded a large

iceberg, evidently melting away in torrents under the influence of
the hot July sun.

2
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Nothing could exceed the beanty of the iridescent colours of the
fish, as I handled them fresh caught. The back of the male be-
tween the ridges was of an emerald blue as it caught the light. 1
observed a remarkable absence of timidity on the part of the fish.
It seemed as if no amount of splashing over them with the heavily-
weighted cast nets could frighten the remainder away from the
shore. They seemed impelled to push close in by strong instinct,
and even when wounded and dying from being struck by the lead
weights of the net, their heads would still point to the beach. We
could easily take them with our hands, scarcely wetting our feet,
as they swam close in. The sand and gravel of the beach was
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mixed with a large proportion of spawn. I found the latter in the
stomachs of all the male fish which I opened.

In concluding these remarks on the habits of Caplin in spawning
season, I append an extract from the letter of Mr. W, H. WARREN,
of St. John’s, who was engaged for 28 years in the fisheries off the
Newfoundland and Labrador coasts, to the chairman of the Select
Committee on Fisheries. After describing the manner in which the

offers,
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two males accompany and assist the female in the act of spawning, £l
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he continues: “ From the observations I have been enabled to
. . s to the «
make, I believe the Caplin approach the coast and spawn at spring
mences

The !

this last

tides. By the next spring tides the spawn has become vivified,
and is washed off and mixed with the sand and gravel. In about
six weeks the young Caplin are about the size of a cambric needle,
and half the length. About this time the codfish come in after the
young spawn in great numbers, and I have had 70 to 100 quintals

successi
It rex
Caplin

often taken in a seine at a single haul, at a beach that was a favour- wastalhl
ite spawning place of Caplin.” I also give the following observa- (‘; b)lin ;
tions on the Caplin in Labrador, kindly forwarded to me by Mr. 1>‘;i1t fm"
Davis of this city, many years engaged in the fisheries on that }):)th e
coast : “ These fish,” he says, ¢ make their appearance about the T
latter part of June or beginning of July, in such immense quanti- et
ties as to appear quite fabulous to persons who have had no oppor- ‘l_;av; i‘ts

It is the
destructi
act of th

tunity of witnessing the sight. On a clear calm day may be seen
from the highest hill, as far as the eye can reach, the ocean literally
covered with these fish, forced to the surface of the water by their
different enemies preying on them ; and it has been clearly ascer-

tained that for Lhundreds of miles east and west a similar sight has *Itis g
ture of the
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been observed on the same day.  The object of their annual visit
to these shores is undoubtedly to deposit their spawn. The
myriads to be scen on the sandy beaches at this season, baffles
description.  The manner in which this is performed is one of the
most singular and interesting facts in the character of this fish. 1t
may be observed that the male and female differ so much in ap-
pearance that it would be difficult for a stranger to believe they
were of the same species. In the female the skin is perfectly
smooth, with no other obstruction than the fins. The male, on the
contrary, has a beautiful ridge on each side, resembling velvet, and
when first taken out of the water has the colours of the rainbow.
The time for the female depositing her spawn having arrived, she
is assisted by two male fish, one on each side, and when the surf
offers, they all force themselves on the beach, taking particular
care that the female is kept in the middle, and by thus compressing
her, the object of their visit is accomplished. Many repetitions
are undoubtedly required. If the sea remains undisturbed for
several days, so that the spawn may accumulate, and a moderate
surf then follows, the spawn may frequently be found on the beach
to the depth of twelve or even eighteen inches. The Caplin com-
mences its departure about the last of July.”

The Caplin was leaving the harbours in the vicinity of St. John’s,
this last summer, on the 25th July, and the squids, the next bait in
succession used in codfishery, making their appearance.*

It remains to say a few words in connection with the uses of the
Caplin to man, and its present unlimited wholesale capture and
wasteful application. The primary and most important use of the
Caplin in Newfoundland, Labrador, and the Gulf fisheries, is as a
bait for the cod. During the spring, all the cod have been taken,
both on the Banks and along shore, by herring, but in inconsider-
able numbers ; now, however, the fish look for their great annual
glut, and Caplin alone will take them. Every shore boat must
have its fresh Caplin, as well as every Frenchman on the Banks.
It is the bait of the hook-and-line fisherman, as well as for the
destructive bultow. If the supply of Caplin were withheld, by an
act of the Newfoundland Government, from the French, their great

* It is generally noticed by the fishermen as a sign of the approaching depar-
ture of the Caplin, that the eyes assume a red or bloodshot tinge.

e A <
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fishery fleet could do ngthing: as, having exhausted the supply
from their own islands of St. Pierre and Miquelon, by taking and
wasting the fish with too great prodigality, they are now entirely
dependent on the supply from the harbours of the main island.
Many attempts have been made to associate the failure of the cod-
fishery, with a decrcase of bait, such as herring, caplin, &c.
This year, however, the take of cod has been unusually bad in all
directions, whereas Caplin struck in in unwonted numbers. It is
said by some that they were so glutted with the live fish that they
refused the dead bait. Again, I find it stated that a decrease in
the Caplin would be advantageous, as the cod would take more
readily. However this may be, it must be evident that any material
and permanent decrease in the bait must tell on the fisheries. For
example, the Caplin may, as has been shewn to be the case, be so
thinned by wholesale destruction whilst spawning on the beach,
whilst many are driven off and compelled to drop their spawn in
deep water, where it will not vivify, as finally to desert a locality
forever. On many parts of the Newfoundland coast this has been
the case, and PERLEY states that the codfishery of the Bay of Chaleur
has greatly fallen off since the Caplin have almost ceased to visit
parts of it, and many houses in consequence found it necessary to
break up their establishments. The great complaints of the scarcity
of bait along the western shore of Newfoundland, is owing to the
complete failure of a celebrated baiting place at Lamaline, where
formerly the strand looked like a bed of spawn, but now is com-
pletely ruined : the Caplin no sooner approaching the shore than
they were hauled before they had time to spawn. In fact little
argument is required to prove that the codfishery must stand or
fall with the supply of Caplin. The wasteful practice of manuring
the land with Caplin is another incentive to taking these fish wan-
tonly. Not only are the dead fish which are strewn in myriads on
the beaches collected for manure, but live fish are hauled for the
same purpose, and hundreds of cartloads have I seen upset to form
a heap of putrefaction, and be afterwards spread on the soil, every
fish composing which was good and wholesome food for man, eaten
fresh on the spot, or simply dried for exportation or winter use.
But Newfoundland is shamefully prodigal of the great natural
resources afforded to her. It is true that the fish is dried and
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exported to the markets of Europe—and a more delicious dried fish
than the Caplin does not exist; but why this shameful counversion
of food into manure from sheer laziness? Neither does the Caplin
manure prove so very beneficial after all. Though very efficacious
for one year for grass and all root crops except potatoes, it then
requires renewal—the land cannot do without the stimulus—or
soon falls off. About five loads of earth are mixed with one of
Caplin, which is bought at three to four shillings. The fish, well
covered, are allowed to decompose till October; then mixed and
ploughed in the land either that fall or the ensuing spring. On
the other hand the Caplin requires little or no attention in drying,
to become an article of food. A few hours in pickle, and a few
more exposed to the sun, on a stage, or roof, or even on the ground,
and they may be packed loosely in a barrel, without salt, and
headed up. Before those who enjoy the luxury of a dish of
fresh Caplin, a more delicious repast cannot be placed. Eaten very
hot, and nicely browned, they are far superior to the common
smelt in flavour and delicacy. The flavour much reminded me of
the famous whitebait of the Thames.

In conclusion, it appears that the Caplin, though its range is too
great, and its spawning ground too far extended to render extinc-
tion of the species possible, yet, in the baiting places whence it is
obtained for the use of the neighbouring codfisheries, it has been
in many instances rendered exceedingly scarce ; and its final total
departure from these resorts must ensue, unless it is protected from
being hauled before or in the act of spawning, and for such a
wasteful purpose as that of manuring the land. The total absence

of bait will at once ruin the fisheries in a most direct manner ; the
immediate effects of which must be the ruin, starvation, and aban-
donment of their present residence, on the part of thousands; and
to such a state the affairs of the Newfoundland fisheries, includ-
ing its very vitality as a colony, seem rapidly drifting.
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I'o the naturalist, the little islands, known as the Bermudas, ’
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present many points of interest, and although they cannot boast ot ‘
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a single form peculiar to them, yet as illustrative of the great ques-
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tion of geographical distribution, a knowledge of their fauna can- ‘
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not fail to prove an addition to that already treated of in volumes
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pertaining to Natural Science. Their marine zoology is, as far as I
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[ have been able to ascertain, West Indian, but from comparison of
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district. T'he shells are particularly so, and will hardly bear com- ‘
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parison with the well developed types from the Caribbean Sea.
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To those who may not be acquainted with the precise position
of the Bermudas, I may say that they lic in 32° 15" north latitude,
and 64° 51" west longitude, the nearest land being that of Cape
Hatteras, in North Carolina, distant six hundred miles; while from
Sambro Island to St. David’s head, the north-eastern extreme of
the islands, the distance is seven hundred and thirty miles. The
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appearance they present on the approach of the voyager, is by no '

means striking, for the land in no part rises more than 250 feet
above the sea level, and the whole are more or less clothed to the
water’s edge by a verdant mass of the scented cedar (Juniperus
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Bermudiana ). The group, we may almost say, owes its existence

to the presence of the reef building coral zoophytes, of the genus

Meandrina, Astrea and Madrepora, which, at this position, the

most northern they are known to thrive in, where the temperature

S. P

of the ocean sinks as low as 64°, form barricr reefs of great extent hal
cephalo

all around the islands, which act as a breakwater to stay the fury

; 8 4 horne a
of the tremendous seas which in stormy weather dash on these '

; . . . carried
reefs, and cover the waters around with a mass of seething foam.

. and is ¢
As may naturally be supposed, the labours of the shell collector

nearly |

arc confined within the reefs, for apart from the ocean swell out- .
transit.

side being too great for dredging operations, the water is far too

- . the sow
deep. The whole of the bottom between the outer reefs and the

. . . Lis course ¢
land 1s dotted over with patches of coral, rising from the founda-
tion to within a few feet of the surface in places, while the inter-

~
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vening space presents a pretty even surface of sand, broken shells
and coral. By far the greater number of marine shells are found
on the reefs, and it is a curious fact that the dredge rarely brings
up any variety of forms when dragged along the open sandy bot-
tom, its collection consists chiefly of broken coral mixed with white
sand and chalky mud, and dozens of the small purple echinus. The
best way to collect marine shells in the Bermudas is to search the
rocky shores and rock pools at low water, especially at neap tides,
when not only shells but thousands of other forms in nearly every
department of marine zoology may be obtained. Many of the
recent shells may be found in a semi-fossil state in the shore rock,
shewing how rapid has been the formation of the sandstone in these
islands ; and the process of such formation may be witnessed daily,
where sea shells, broken coral, sand, and gulf weed, are thrown up
into a mass at high water, and left to harden by natural process.
There are no fossil shells found, however, which have not their
living representatives at the present day, although I must confess
that some specimens of a large Heliz, which I found in a mass of
hard rock at Tucker’s Town, would favour the presumption ; but as
they resemble in some particulars the common Helix Bermudensis,
they may only prove exaggerated individuals of that species, and a
more extended search may reveal their representative in some un-
frequented part of the islands. 'The list I have been enabled to
make out up to the present time includes some hundred and twenty

species, which are as follows :—
Crass.—CEPHALOPCDA.

Fam. SPIRULID_¥.

(Gen. SPIRULA.

S. Peronii.—This fragile little shell is very common without its
cephalopod, on both north and south shores of the Bermudas. 1t is
borne amid the vast masses of gulf weed (Fucus natans ) which are
carried from the Caribbean Sea to this latitude by the ocean current,
and is cast upon the beach after heavy gales. Some specimens are
nearly perfect, but the majority generally suffer damage in their
transit. Specimens have been collected at Sable Island, and also on
the south-west coasts of England and Ireland, having taken the
course of the Gulf Stream.

G et TS

P~ = =, T S AR
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CLASS.—GASTEROPODA.
Fam. STROMBIDA. Gen. sTrRoMBUS.

S. gigas (““ King-conch” of the fishermen).—This fine species,
so well known to the cameo and porcelain makers of England, is
common in the Bermudas. The fishermen generally take it with a
baited hook, and after capture, allow the mollusk to decay inside,
when they intend to preserve the shell. The shell is frequently
used to call the labourers to meals; the spire having been broken
off, the mouth is applied to the orifice in the usual way, and on
blowing hard a sound like that of a horn is produced, which may
be heard some distance.

- - v
Gen. HEMI-FUSUS,

H. morio, Linn - —=Rare.

Fam. MURICIDA. Gen. PISANIA.
P. bilivatum, Reeve.—Rare. Harris’s Bay, Smith’s Parish.
P, —————— ?—Rare. South shore rock pools.

Gen. TRITON.

T lanceolatus, Kiener.—Rare. Only one specimen, dead, taken
on south shore.

T. pilearis, Lam.—Rare. Only one specimen collected.

T. variegatus, Lam. (“Queen-conch”).—Common about the
reefs. It is difficult to obtain a clean shell, nearly all being coated
with a limy concretion.

T. chlorostoma, Lam.—Rare. In a rock pool at Harris’s Bay.
The mollusk was absent.

(Gen. FASCIOLARIA.

F. distans, Lam.—Rare. I only obtained a specimen in a semi-

fossil state, partly imbedded in the sandstone rock.

Fam. BUCCINIDA. Gen. xAssA.
N. ambigua, Mont.—Common under stones at low water.

€I. ] A.
Gen. PURPURA

P. deltoidea, Lam.—Common on the rocks at low water mark.
Syn. P. triserialis, Smiths. Cat.
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P. undata, Lam.—Common on the rocks at low water mark.
Some specimens are much brighter than others. Cuming makes
this and bicostalis to be one and the same species ; but Reeve, Tris-
tram, and others, separate them. I am inclined to Cuming’s
opinion, for I have only found this and the former species after
diligent search.

Gen. poLiuM.

D. perdiz, Linn.—Not uncommon. Usually of small size ; but
one taken, by the Rev. J. B. Freer, at the Flatt’s, was a remark-
ably fine specimen.

Gen. COLUMBELLA.

C. mercatoria, Linn.—Very common. There are two or three
varieties of this shell ; one of an orange colour, very pretty. At
Gibbons’ Bay and Shelly Bay, dozens may be picked in a short
time, but these are all dead shells.

C. cribraria, Sow.—Very common on sandy beaches in sheltered
bays, dead.

Gen. oLiva.

0. reticulata, Lam.—Not uncommon in sandy bays.

0. bullula, Sow. (*“Rice Shell”).—Common on the sandy
beaches Gibbons’ and Shelly bays, Flatt’s harbour, &c.

Fam. CONIDA. Gen. coxus.

C. mus. Linn.—Dead on the beach, south shore.

Fam. VOLUTIDA.

M. avena, Val.—Common on sandy beaches, in similar situations
with oliva bullula.

Gen. MARGINELLA.

Fam. CYPRAIDA.

C. cinerea, Linn.—Paget Sand Hills; semi-fossil in rocks. On
the beach in the Somerset bays.

Gen. CYPREA.

C. quadripunctata, Gray.—Dead specimens are very common in
sandy bays. Children gather them in cups for sale.

C. cervus, Linn.—Dead specimen; on the beach at Cox’s bay,
Devonshire parish. The mature shell attains a much larger size,
nearly three times as large as this. Mr. Bartram of Mullet Bay,
who possesses a very fine specimen, informs me that they are only

3

17
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JONE!
found during the hottest months of summer. This species is very

common at Turk’s Island, Bahamas. ] handson
this bri

Gen. ovuLum. variety,

0. gibbosum, Linn.—Not uncommon ; on the stems of Gorgonas, ? In the v
and on the reefs. Lieut. Slessor, of the Royal Artillery, procured a it in abu
fine specimen at the North Rock. This specimen was taken on a water m
sea fan at Cox’s Bay. The mollusk itself has its mantle of a : L. dil
most lovely colour, variegated with markings of red, orange, green, muricata
and yellow.

if anyth

Fam. NATICIDAE. Gen. NATICA. ._ abundan

N. canrena, Linn.—Dead on the beach. Not common. specimetr
N. Marochiensis, Lam.—Sandy bays. Not common. L. zig
Fam. CERITHIAD/AE. Gen. ceriTHIUM.

C. nigrescens.—Very common in rock pools on south shore, as
(=] v
well as at the Flatt’s at low water.

siX or el
frequents
holes in

than tho
C. 7.—In great abundance in rock pools on south

generally
shore, where these shells are tenanted by a minute species of L. s
soldier crab ((Pagurus). Port Roy

C. eriense, Val.—Very abundant in rock pools at low water, L. mat
where they may be taken up in handsfull. It is very similar to
C. migrescens, but is darker in colour.

C. literatum, Barn.—Not common. Among the rocks at low M. len

water. south sho
(Gen. PYRAZUS.

P. albivitatum, Ad.—Very common at low water in the sand and P agg
on the stones, Flatt’s harbour. was take,
while cut

Fam. TURRITELLIDA. Gen. VERMETUS.
V. Knorrii, Say.—Very common in sandy bays, but generally L. atla

much broken. Gibbons’

(Gen. SCALARIA.

S. coronata, Lam.—Not common : sandy bays. R sin

Fam. LITTORINIDA. Gen. L1TTORINA. Bay.

S. muricaia, Ad.—Very common in crevices of rocks, above high
m .
water mark. Some specimens are coated with a dull stone-coloured T. succi

epidermis, like the rocks on which they rest, while others are of a Spanish R
the Trunc



IMUDAS.

ies 1s very

" Gorgonas,
procured a
aken on a
\antle of a

nge, green,

h shore, as

i on south

species of

low water,
similar to

sks at low

e sand and

generally

above high
e-coloured
g are of a

s

JONES—ON THE NATURAL HISTORY OF THE BERMUDAS. 19

handsome bright cream, mingled with a cast of blue. The apex of
this bright-coloured variety is generally very perfect, the dull
variety, not. I have never observed the shell cluse to the water.
[n the vicinity of Tucker’s Town, on the south shore, I have taken
it in abundance on the sandy cliffs, some twenty feet above high
water mark.

L. dilatata, Ad.—Very common, and of the same habits as L.
muricata, but not usually found together on the same rock. It is,
if anything, more common than that species, and is particularly
abundant in the vicinity of Harris’s Bay, in Smith’s parish. Some
specimens are more spinose than others,

L. zigzag, Lam.—This shell is by no means common, although
six or eight specimens may be obtained in an hour’s search. It
frequents the same situations as L. muricata and L. dilatata, viz.,
holes in the rocks; but it appears to approach nearer the water
than those species. It is gregarious in habit, four or five being
generally together.

L. scabra, Linn.—Common among the mangroves in a bay at
Port Royal.

L. mauritiana. Very rare. Rocks on south shore.

Gen. MoDULUS.

M. lenticularis, Chem.—Common ; under stones at low water,
south shore.

Gen. PHORUS.

P agglutinans, Linn.—¢ Carrier shell.” Rare. This specimen
was taken from a cavernous hole, some feet below the surface,
while cutting Queen street, Hamilton. Presented by Dr. Higgs.

Gen. vLimiopa,

L. atlantica, Rang.—Very common ; under stones at low water,

Gibbons’ Bay.
Gen. RISSOINA.

R. micans, Ad. Common ; under stones at low water, Gibbons’

Bay.
Gen. TRUNCATELLA.
T. succinea, Ad.—Common ; under stones in the cedar grove at
Spanish Rock, Smith’s parish. Woodward, quoting Lowe, says that
the Truncatelle frequent stones and seaweed between tide marks.

e
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These specimens I took under stones at Spanish Rock, some hun-
dred feet above the sea.

Fam. NERITIDA. Gen. NERITA.

N. peloronta, Linn.—¢ Bleeding Tooth,” or ¢ Bleeding Gum.”
Not common ; south shore rocks about Ligh water mark. I ob-
serve that the largest specimens have not the red markings so dis-
tinct as the medium sized ones. Very small specimens are marked
as brilliantly as the larger. These shells command a ready sale
among strangers, and the coloured children soon realize a few shil-
lings by the traffic. They are also prized in England as curiosities.
The mollusk is gregarious in habit.

N. versicolor, Lam.—Common on rocky shores about high water
mark. Some specimens are brighter than others. The mollusk is
gregarious in habit. This and the preceding species are frequently
found together.

N. tessellata, Gmel.—Probably more common than any other
shell in the Bermudas. In rock pools at low water, and under
ledges of rocks, where they keep together in masses. To every
mass of these shells there are generally two or three of the latter
species. Some specimens are much duller in colour than others,
and have the apex much eroded. It occurs abundantly in the

Bahamas.
(Gen. NERITINA.

N. viridis, Lam.—Under stones; not uncommon.

Fam. TURBINIDA. Gen. TURBoO.

T. pica, Linn.  Trochus pica, d’Orb.—This shell, as far as I am
aware, has not been found with the living mollusk, but it occurs in
such vast abundance on the beaches and sand hills, as to prove
beyond all doubt that it does exist in the *Mudian waters, some-
where. It must be a handsome shell in a living state.

(Gen. IMPERATOR.

L. cdear, Linn.  Twbo inermis, d’Orb.  Calcar magus, Chem.

Trochus calear, Gmel.—Not common. A dead specimen on south

shore.
Fam. HALIOTIDZA. Gen. 1aANTHINA.
I. communis, Lam.—Abundant, particularly after a continuance
of southerly gales. In April 1861, after a heavy gale from that
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quarter, the bays and inlets of the south shore were visited by
thousands of these shells, some with their rafts attached, and others
separated from them. In company were countless myriads of the
Valella vulgaris.

I. globosa, Swains.—Nearly as common as the preceding species
on the same occasion.

Fam. FISSURELLID A.

. Barbadensis, Lam.—Very common on the rocks.

Gen. FISSURELLA.

™™

. firmata, Reeve.—Very common in the sand at Shelly Bay, &c.

Fam. PATELLIDZ.

\. mamonillaris, Linn.—Rare.

™~ -
(Gen. GADINIA.

(Gen. SIPHONARIA,
S. brunnea, Han.—Very common, adhering to the rocks at low
Putelle  of
There are three varicties of this species.

Fam. CHITONID .

C. squamosus, 1inn.—Very common ; south shore at low water,

water. These shells appear to take the place of the

northern climes.

Gen. CHITON.

under stones and in holes of the rock where the surface is smoothed
by the action of water. In January 1860, I procured the largest
It was
[f touched at all

while on the rock, these chitons immediately “suck the rock,” as

specimen I have seen, at Cox’s Bay, Devonshire parish.
five inches in length, by 2 inc. 3} lines in width.

the "Mudians say, and adhere so tenaciously to it, that if forced
from the position, the shell will come away, leaving a portion of
the flesh behind.

limy concretions, and those inhabiting exposed situations have the

The larger specimens are generally covered with

shells worn down and smoothed.

ORDER.—PULMONIFERA.
Fam. HELICIDA. Gen

H. Bermudensis, Pfr.—Quite as common as the garden snail
(H. aspersa) is in England, and frequenting similar situations,

HELIX.

holes in trees, old walls, &c. The finest specimens are about § of
an inch in diameter, and richly banded with dark brown; others
have irregular longitudinal stripes of dark brown on each whorl,

while others again are of a transparent yellow tinge.

B
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. ; . . . the st
H. circumfirmata, Redf.—Common in sheltered places, under old
, the re
walls, &ec. for 1
g e 3 or I
H. microdonta, Desh.—This is by far the most common land "
. ' ; . i ] Pond.
shell in the Bermudas, and covers the ground in multitudes. The .
living shell found under stones, old bones, and boards, has a rich
brown colour, while the dead ones are bleached quite white. » B
H —— /—Under stones ; not common. i "

B..
B.

Gen. SUCCINEA.
8. Texasiana, Pfr.—On the roadside near Smith’s parish church.
Common.  When the mollusk inhabits the shell, the latter appears
of a mottled muddy green colour ; but when the mollusk is removed,

the shell assumes a light orange hue. 'This species occurs in seve-

A. -
the re
ral places, and is found bleached, by exposure on the ground, : sdug

: ¢ a slug,
among the cedar groves and sage bushes.

It app«
S. 7—On a rock near “Spanish Rock.”

its ex¢
Gen. BULIMUS. i When
B. ventrosus, Ferr.—Very common; in crevices of trees and - a large
sheltered places. Sir William Jardine informed me that it occurs
in Madeira, and it is also included in the ¢ List of shells of the
Canaries,” by M. d’Orbigny. B

&e., so

Gen. pura.

P. chrysalis 7—This specimen, presented to me by Lieut. Jar-
dine, R. N., wus obtained on one of the Bahama Islands, where
the M. S. ¢ Conqueror” was lost; but it is identical with those
found by Mr. Marrett on the Port Royal Hills. P

I ?—Not common. On an old tree in the grounds
at Hermitage ; under stones at ¢¢ Spanish Rock.” »

commol

Fam. AURICULIDA. Gen. MELAMPUS,

M. Redfieldii, Pfr.—Common under stones on side of mangrove

Harring
swamps, Hungary Bay.

fect spe
M. flavus, Gmel.—In same position as the preceding species, and

them w
equally as common.

general
Fam. CYCLOSTOMIDZE. Gen. HELICINA. They
marked

H. subdepressa, Poey.—Very common ; on roadside near Smith’s have it

parish church, at David’s Island. This species seemed partial to
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~

the stems of the young cedar trees that were springing up above
the road, as I picked several in that position. It is amphibious,
for I observed it upon the grassy weeds under water at * Peniston’s
Pond.”

ORDER.—OPISTHO-BRANCHIATA.

Fam. BULLIDA. Gen. suLLA.
B. physis, Linn.—Rare.
B. nitidula, Lister.—Common ; among sea weed at low water.
B. punctulata, Ad.—Dead shells very common in muddy bays.

Fam. APLYSIADZA.

(Gen. APLYSIA.

—F

A. (““ Sea Cat.”)—Very common; crawling upon
the reefs of the south shore at low water. Its habits are those of
a slug, crawling slowly along, precisely like that terrestrial mollusk.
It appears to feed principally upon a species of red alge, as T find
its excrement is almost entirely composed of this marine plant.
When roughly handled it emits a violet coloured fluid, which tints
a large quantity of water, if the creature is thrown into it.

‘SECTION.—NUDI-BRANCHIATA.

DORIDA.

Fam. Gen. DORIS.

D. ——

&ec., south shore.

?—Not common ; on coral; sides of rock pools,

Cr.ass.—CONCHIFERA.
Fam. OSTREID.E.

P. ———— 7 Attached to a shell of Meleagrina placunoides.

(Gen. PLACUNOMIA.

Gen. PECTEN.

P. zigzag, Linn. (¢ Scallop.”)—Very common. This is the
common edible scallop of the Bermudians ; David’s Island, Crawl,
Harrington Sound, and other places. It is difficult to procure per-
fect specimens of this shell from the fishermen: for their taking
them with the * nippers”—an instrument constructed on purpose—
generally breaks off some portion of the outer rim of each valve.
They vary much in colour, some having the flat valve prettily P
marked with yellow, brown, and white, in zigzag form, while others :
have it of a rich dark brown, with a few yellow spots. The con-
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cave valve, again, is sometimes wholly brown, even over the umbo,
but is generally white at that point. '

P. Gruneri, Reeve—A young individual ; among the sand at
Bavlis’s Bay.

. ) Gen. LIMA.

L. fragilis, Sow.—Rare ; under stones at low water.

Gen. SPONDYLUS.

S. ustulans, Reeve.—Not uncommon. Reefs in Harrington

Sound, &ec.

S. ericinus, Reeve.—Not uncommon ; in the same positions.
Fam. AVICULIDZA. Gen. AVICULA.

A — ?—Rare. Attached to a frond of the ¢ sea rod”

( Gorgonia ) brought up from the bottom ; Harris’s Bay.
(Gen. MELEAGRINA.

M. placunoides, Reeve. (““Oyster.”)—Very common in muddy
bays; Flatt’s Harbour, &c. Attaches itself in bunches to old roots
and sticks. It is eaten by the "Mudians as an oyster, but the taste
is rather sickening. The interior shell is always very pearly.

Gen. PERNA.

P. ephippium, Linn.—Very common. Attaches itself by the
byssus to roots of trees growing in the water, crevices of the rocks,
&c.  The shell is very heavy for its size. I have not observed this
species on the south shores of the islands.

Gen. PINNA.
P. rudis, Linn.—Common; in mud, Somerset bays; Long

Bird Island.
Fam. MYTILIDA.

M. Domingensis, Lam. (“ Black Shell.”)—Very common, par-
ticularly on the south side of the islands, where it fills the cavities
of the rocks in clusters at low water. Some specimens have the
umbo widely separated and curved upwards. It is frequently
used as bait for fishing, when better cannot be procured. The
fishermen mash a quantity together and tie on the hook.

Gen. MODIOLA.

M. tulipa, Lam.—Very common ; in the sand of the beaches ;
Flatt’s harbour ; Spanish Point.
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Fam. ARCADA. Gen.

]
A. Noe, Linn.—Very common; crevices of rocks, and under
stones at low water ; Flatt’s harbour, and north and south shores
generally. Always coated with a limy concretion.

A. Americana, Gray.—Very common ; sandy beaches; Flatt’s ;
harbour. ’

ARCA.

A. gradata, Brod.—Common ; under stones.

Fam. CHAMIDZAX. Gen. cHAMA.

C. macrophylla, Linn.—Common: under ledges of the rocky
shore, west side of entrance to Flatt’s harbour.

C. lingua-felis, Reeve.—Very common ; usually found in masses
of scv(-ra‘l individuals ; Flatt’s harbour, &c.

CARDIADZE. Gen.

C. serratum, Linn.—V ery common ; in sandy beaches, where it
is found some inches below the surface. Its habit is similar to that
of the common edible cockle (Cardium edule) of England.
specimens are much larger than others.

C. cygnorum, Desh.—Rare ; one valve only.

Fam.

CARDIUM.

Some

Fam. LUCINID.Z.

L. tigrina, 'Orb.—Very common ; sandy beaches. Fine speci-
mens are obtained at Spanish Point. I have observed this species
in a semi-fossil state, in the shore rocks at Point Shares.

L. domingensis.—Fossil.
Point Shares.

Only one specimen; shore rock at

Gen. LORIPES.

4 |
L. chrysostoma, Menscke.—Rare. One valve only, on the beach ;
at Scour Inlet, Somerset. |

Fam.

VENERIDZE. Gen.
V. cancellata, Linn.—Rare.

VENUS.

One valve only. Occurs also in a

V. crenifera. Sow.—Rare.

One valve only.

Fam. TELLINIDZAE. Gen. TELLINA.

&

T. levigata, Linn.—Very common ; sandy beaches, a few inches e
below the surface at low water. Dead valves abundant in sandy ’
bays. :

4

4, :
Gen. LUCINA. '

N

semi-fossil state, in the Somerset shore rock. '



26 HOW=——ON THE MINERAL SPRINGS OF WILMOT.

T. magna, Speng.—Common ; sandy beaches, a few inches
below the surface at low water Dead valves found with those of
the former species, in sandy bays.

Scotia

would
v(‘stig;
if the
, reside
Gen. cApsa. { is prol

T. radiata, Linn.—Common ; in similar positions.
T. interrupta, Wood.—Not uncommon ; in similar positions.

C. spectabilis, Hanley.—Very common ; Flatt’s harbour ; at low : This it
water. hoth 11
Gen. SEMELE. . and a

S. ?—Very common ; Flatt’s harbour. have b
S. ————?—Rare. One valve only ; found on sandy 4 localiti
beaches. 3 less lex
Fam SOLENID/AE. Gen. SoLECURTUS. : % water (

S, — ?—Common ; Somerset bays. - tensive

Fam. PHOLADIDZE. Gen. proLs. valuab

plorati

P. striata, Linn.—In pieces of drift timber. ke

Gen. TEREDoO. known
T. ———— ?—On the reefs and rocks under water ; Harring- concerny
ton Sound; tubes standing upright above the rocks. : the foll

note re«
Nore.—Supply omission at commencement.  (Read December 7, 1868.) .
RorERr1
“Th
flow, an
Art. IV. O~ 1HE WATERS OF THE MINERAL SPRINGS OF and coy

WirLmor, N. S. By Prof. How, D.C. L., University of King's been mi

College, Windsor, N. 8. “In

years ve

[Read January 4, 1864.] '
is remar
I~ a paper “On some Mineral Waters of Nova Scotia,” read

before the Natural History Society of Montreal, last summer, and
published in its journal, « The Canadian Naturalist,” for October
last, T put together nearly all the information in my possession
respeeting the Mineral Springs of this Province ; and though I had
the tolerably complete analysis of two only of the waters (pub-
lished in newspapers here and in Cape Breton at the time they prictors
were made) to present, I was enabled by means of these and by that thei
general descriptions in other cases, to show that the waters of Nova Findix
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HOW—0ON THE MINERAL SPRINGS OF WILMOT. 2
Scotia “ are of varied character ;’ and it was remarked that ¢ there
would be much scientific interest in an extended and thorough in-
vestigation into their qualities and composition. At the same time,
if the results were duly published, the medicinal virtues which
reside in some of the waters would be made generally known ; it
is probable, too, that new medicinal springs might be discovered.
This is obviously a matter of sufficient importance to the Province,
hoth in a sanitary and economic point of view, to demand the care
and attention of an enlightened Government. Mineral Springs
have been, and are still so frequently the sole means of rendering
localities famous and wealthy, by attracting residents for more or
less lengthened seasons, that it is well worth while to possess any
water of great curative value, and to make its merits known as ex-
tensively as possible. Nova Scotia appears to be able to add
valuable medicinal waters to her mineral productions, awaiting ex-
ploration and development.”

Among the waters mentioned were those of Wilmot, better
known probably by reputation than any others in the Province;
concerning which I gave only part of the information conveyed in
the following letter, obligingly written last April, in reply to a
note requesting particulars with regard to the Springs, by Rev. Dr.
RonerTsoxN, rector of the parish in which they are situated :—

“The water of the Wilmot Springs is cold, with an abundant
flow, and is highly charged with mineral solutions, chiefly of iron
and copper. No correct analysis of it, I rather think, has as yet
[t is said to contain a small proportion of Todine.

“ In former times the Springs were much frequented ; but of late
years very few visitors have been near them.

been made.

The water, however,
is remarkably efficacious in curing cutaneous complaints, or eruptions,
and has the singular property of resisting all tendency to stagna-
tion; for I have myself kept a bottle of it for a whole year in
this house, and on opening it the water was found to be as sweet as
when it was bottled.

“In my own opinion, the Wilmot Springs deserve to be better
known, and more frequented than they are at present. If the pro-
prictors were men of substance and energy, I have not a doubt but
that their locality would be one of the best known in Nova Scotia.”
Finding it, contrary to my expectation, to be the case that no
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analysis was accessible, even if any had been made, of waters so appeart
esteemed, I was curious to get at their composition, and being at
Margaretville, about five miles from the Springs, last July, I came

me that
a thick
from th
to be able to examine the spot and collect some of the water for I thi
analysis. On the journey I found that their reputation had ex- well kn
tended to the United States, people of property having come thence ; there h
and resided for months at Wilmot, for the purpose of using the

round to Windsor by land, and took the Springs on my road, so as

N A N T OV A

entirely

water ; also, that the proprietors were once, if they are not still, in \ waters.

the habit of exporting the water to order, either to the States or £ their or

New Brunswick. My informant, a very intelligent young man from shown t

Margaretville, had himself drunk the water for a twelvemonth or pared v

more, and though he found it rather unpleasant at first, he came to ' effect ; 1

prefer it to any other; the effects were described as being decidedly differenc

purgative to those unaccustomed to its use. to time,
Arrived at the Springs, I found them situated under lofty trees, should t

a few feet off an excellent road, and filling two basins. One of these On pr

was perhaps six feet in diameter, affording a considerable overflow Septemb

of water, conducted away along a trough, from which an uninter- v had und

rupted and rapid stream of about an inch in diameter (speaking when col

from memory) enabled me to procure a supply with the greatest ease. pregnate

The second was situated at a distance of some three or four yards gas; it v

from the other; it was, perhaps, one-third the size, and was not lysis, ho

furnished with a trough, whence I conclude that it is not, generally, of ingred

at any rate, made use of. However, thinking it possible that the

two waters, though so close at their outlets, might really be dissi-

milar, I filled some bottles from the smaller basin also: both ap-

peared beautifully clear, and in neither did I perceive any odour

or particular taste. As I had no thermometer, I can only say that

as regards temperature, they seemed moderately cold. L observed

several bathing chambers close to the larger basin, and, unless my

memory deceives me, there was provision for hot baths; but the

whole arrangements bore the air of not being much called into re-

quisition. I can vouch, however, that the water is believed in, for,

as I may mention, not only as evidence of the faith in it, but also of

the different modes in which the water is employed, I observed a

young man rising from near the larger basin, with one leg swathed in The or

apparently numerous wet bandages, so that the lower part of his limb left on ey
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appeared about twice or three times its natural size; and he told
me that he had cut his leg badly with an axe, and had just put on
a thick coat of mud from the Spring, in hopes of deriving benefit
from the application.

I think it proper to record, that the summer season of 1863 was
well known to be wet, and that for a day or two before my visit
there had been very heavy intermittent rain, which, however, had
entirely ceased for seven or eight hours when 1 collected the
waters. How far this rain-fall would affect copious springs, having
their origin possibly considerably below the surface, would only be
shown by the results of analysis made in a dry season being com-
% pared with mine; probably it would not produce any sensible
effect ; but still I think it as well to make the statement, because
differences are often found in the composition of waters, from time
to time, and it is right that all the possible causes of alteration
should be taken into consideration.’

On proceeding to examine the water from the larger basin, in
September, I found that during the two months it had been kept it
had undergone great change; although clear and without odour
when collected, it had become, in a closely stoppered bottle, im-
pregnated with sulphuretted hydrogen, and smelt strongly of this
gas; it was opalescent, and a white sediment was forming. Ana-
lysis, however, was made with the following results ; the quantities
of ingredients being calculated for the imperial gallon :—

Contents of the Water of the Larger Basin in 70,000 grains.

Grains,
......................................... 54:69

Organic Matter d .
Carbonic Acid undetermined

143.25
Bt £,
Specific Gravity at 62°............... 1002:012 b

The organic matter was considerable in amount, as the residue :
left on evaporation of the water at a low heat turned decidedly %

.
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brown on ignition, and its presence accounts for the change in the
water, which consisted in the reduction of the sulphates by the
organic matter to the state of sulphides. The sulphuretted hydro-
gen was evolved by the action of carbonic acid on the sulphides,
and the sediment appeared to be chiefly sulphate of lime; it did
not effervesce sensibly with hydrochloric acid.  As this decompo-
sition had taken place, of course there is less sulphuric acid than
there ought to be given in the analysis; and the results are to be
taken as not closely expressing the composition of the water, which
is evidently one having sulphate of lime for the leading ingredient.
A mere trace of deposit was formed on boiling the water for two
hours. On comparing the results with the contents of Dr.
RoBERTs0N’s letter, it is obvious that analysis is necessary to bring

out the real character of waters ; there were but traces of iron, and
copper was absent, as the water remained colourless though full of
sulphuretted hydrogen: as forthe presence of this gas contradict-
ing the statement that the water remains sweet, it may be that
Dr. RoserTsoN had the water from the smaller basin, which, as |
shall shew presently, remained perfectly sweet in one bottle, and
gave but a trace of sulphuretted hydrogen in others; or there may
have been organic matter accidentally present at the basin, or in the
bottle in which the water was collected in my case, the bottle was
one procured at the hotel at Margaretville, but well washed there,
and at the Spring, by myself; or the gas may have ‘been formed
and decomposed during the year Dr. RoBErTso~ kept his sample.
The water from the smaller basin was examined in November,

sulphuretted hydrogen, the fourth being quite free from the gas;
the water in all was perfectly transparent and without sediment.
Assuming that the cause of the change above-mentioned was in the
larger basin itself, we see that there is a difference in the two
waters ; but analysis shews that they belong to t!i> same class, the
chief variation in composition being in the amount of organic
matter. That waters found close together often vary much in
character, is shewn by Hunt,* who mentions various cases ;—to
quote but one—he says, “ At Caledonia, three waters are found
within a few feet of each other; one of them being sulphurous,
while the others are not so, and are much more strongly saline.”

* Geology of Canada, 1863, page 562.
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The following ingredients were found in a gallon of the water;

for comparison with that of the larger basin the results are stated
in the same way.

BERRUBEIN 5ol s cisnsisvassnanisssansnieine 294
BROEE S8 TOORBY .o iv5510065rsnassnreasonis 465
Sulphuric Acid.......cceo ceiree corennanes 79:07
ChIOrine ..vvvevvreiiiiieeeiiieeereninenens 76

Phosphoric Acid.............coovvinininnns traces
Organic Matter .....vocreesrcosorosesnne traces
Iron, Oxide.....ccovvvvrvirinniiniennennes ‘09

139-80
These, properly calculated and arranged, the carbonate being deter-
mined by boiling the water, stand as follows :—

Contents of the water of the Smaller Basin in 70,000 grains.

. Grains in Imperial Gallon,
Carbonate of Lime............cocvvuvnnnnn 2:70
Carbonate of Magnesia .................. 0-37
Carbonate of Iron ............cccoeueene. ‘14
Bohate oF BAas . ..civieirirresaironns 121-98
Sulphate of Soda ..........ocovviiiiiiinns 8:35
Sulphate of Magnesia .................... 5:35

Chloride of Potassium.........cccouveene. 1:60

Phosphoric Acid
RIS BERIION. . .0soueconrasavoresrninas traces

141-04

Free Carbonic Acid................... undetermined.

In making the calculations it was found that after combining the
bases with sulphuric acid, 1-44 grain of magnesia remained over;
this was added to the sulphate of magnesia, as the phosphoric
acid and any other acids present in small quantities, were not de-
termined. I tried in both waters for Iodine but could not detect
any in the residues of 7,000 grains in each case. I thought I
detected a trace of nitric acid in the water of the larger basin ;
but it is impossible to decide with certainty on the presence of such
small amounts of constituents as frequently exist in waters, unless
a much larger quantity of material is operated on than I had at
command. As before mentioned, the waters from the two basins
are seen to differ essentially only in the amount of organic matter ;
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32 HOW=—ON THE MINERAL SPRINGS OF WILMOT.

and apart from this they may be considered alike in cc mposition. How
They are seen to be poor in carbonates and chlorides, aud compara-
tively rich in sulphates, while of the latter the sulphate of lime is by
far the most abundant ingredient ; although the solubility of salts is
much modified by the presence of other salts, I may mention as a
guide, that cold water can only contain about 163 grains of sulphate
of lime, while we have about 123 present in the Wilmot water
without any large quantity of other salts to render it more soluble.
Such waters are uncommon ; for example, in the extensive series of
Canadian waters examined by Hunt, there are none which at all
closely resemble those now described ; there are two* mentioned as
forming the sixth class in his description, viz. those neutral saline
waters in which the sulphates of lime, magnesia, and the alkalies
predominate, chlorides being present only in small amounts; in
each case brought forward there are only 77 grains of Sulphate of
Lime in the gallon; and on looking over the analysis of many
waters from other countries, I find very few at all like them; but
there is one in Nova Scotia not very dissimilar, viz., that flowing small qu
from the Spa Spring, at Windsor, of which the following is my of this 1
analysis, made in 1858, showing the

of the 1
of the
very i1
carboni
teristic

hesitate
conside:
ginated
long to

been ye
joining

only co:
quite s
selenite,
the uppe
ing if it

is closely

Contents of Spa 8pring Water in a gallon of 70,000 grains. not most
Grains, ]“u.gcr ql
Carbonate of Lime ...................... As be
Carbonate of Iron ............... v 4
Carbonate of Magnesia .... ........ (and of |
Sulphate of Lime ................ qualities
Sulphate of Soda ................ phate of

Sulphate of Potassium ... ....... b )
Chloride of Sodium.............. b cen hith
.......................... out of vi
Phosphoric Acid .............. . traces quantitie:

Organic Matter.................... traces 2
Sulphate of Magnesia ............ note g
of the poi
13790 :

in which we observe a pretty close general resemblance to that
given of the Wilmot water, and particularly in the same great pre-
ponderance of sulphate of lime. This is so marked, that a sepa-
rate class might almost be made of such waters.

* Those of Charlotteville and Hamilton.— Geology of Canada, 1868, pp. 532-7, 8.
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However this may be, when we consider the geological character
of the two places, and attempt to discover the origin of the contents
of the waters arising in each, the comparison just instituted becomes
very interesting. Windsor is in a gypsiferous district of lower
carboniferous age, sulphate and carbonate of lime being its charac-
teristic rocks; and in describing® the Spa Spring water I did not
hesitate to attribute its curious composition to this circumstance,
considering it to have been long in contact with, if not to have ori-
ginated in gypsum: but Wilmot Springs are in a district held to be-
long to the new red sandstone formation, in which gypsum has not
been yet found in this Province in any quantity, the trap rocks ad-
joining the valley of the Annapohs, thought to be of the same age,
only containing it in thin veins, as at Blomidon, and probably in
quite small isolated deposits, as I have found it imbedded, as
selenite, in the same rock at Two Islands. Gypsum is abundant in
the upper new red sandstone in England, and it would be interest-
ing if it should prove to be so here. It is curious to observe the
small quantity of chlorides found in both these gypsiferous waters
of this Province, as the gypsum of England, and of Virginia also,
is closely associated with vast deposits of rock salt; and in many, if
not most waters which contain much sulphate of lime, there is a
larger quantity of chlorides.

As before remarked, such waters as those of Wilmot Springs
(and of Spa Spring, Windsor,) are uncommon, and their medicinal
qualities may depend on the presence of the large quantity of sul-
phate of lime they contain, although this salt has not, T believe,
been hitherto considered valuable as a medicine; it is not to be kept
out of view, however, that an elaborate analysis executed on large
quantities of the waters, might reveal the presence of other bodies
more generally recognised as of medicinal value. This would be one
of the points to be taken up in a Geological Survey of the Province.

*Canadian Naturalist, Oct. 1863, p. 373.
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34 AMBROSE—ON THE STORM PETREL.

Art. V. SoME AcCOUNT oF THE PETREL—THE SEA SERPENT — ) .
AND THE ALBICORE — A8 OBSERVED AT ST. MARGARET’S Bay,— ! winduw
TOGETHER WITH A FEW OBSERVATIONS ON A BEACH-MOUND, ¢ to Peg
oR KiTcHEN-MIDDEN, NEAR FrExCH ViLLace. By Rev. Joux ' which

Awmsrose, M. A., or St. MarGarer’s Bay, N. S. thing a

[Read January 4, 1864.] l()ngs ]
e ' particu
Hasirs or THE StorM PETREL, ingly ir
As observed at Green Island, off the Coast of Lunenburg Co., N. S ' Thes

. N : residenc
Havineg heard that Petrels were in the habit of breeding on

Green Island, I visited that place on the 28th day of June, 1860.
The island is situated at a distance of about ten miles out at sca, off

in dayl

when w

the mouth of Chester Bay, and having no harbour or inlet of any e

g : of day,
All wer
ing, lik
about ne

kind, can be approached only in calm weather, and when the sea is
smooth. The best landing place is in a sort of nook in the rocks,
on the north-east side of the Island. I had been informed that the
Puffin was also in the habit of breeding there, but when I landed mtirel
not a bird was to be seen but some terns and mackerel gulls flying (Tl i

; was alwa
On tal

set down

overhead, whilst the whole island under foot was perforated and
undermined by the Petrels.

[ first took a tour all around the grassy edge of the cliffs, to look
' way dow:

to be old
the birds
surface.

for gulls’ eggs. I found two dozen of the terns’ eggs, and the men
who rowed my boat found eight dozen. Then commenced the
scarch for Petrels’ eggs,—tearing up the turf with my hands, and fol-
lowing the little galleries with my fingers, [ soon secured four-and- and ot
a-half dozen of the eggs, and two of the parent birds, as specimens. I
least two -
trampled

always eq
recess on
need not d
very little
In diggi
and throw
webbed an
v and wallow

* I am informed by an officer of the Petrel, surveying ship, that Petrels’ eggs just taken
were found in the nests on Green Island, by the surveying party, in the months holes, befo,
of May and September. ’ -

[ could have obtained almost any number of the eggs, and every
parent bird therewith, as the poor little things cower back into
their holes, making not the slightest noise or resistance, whilst they
behold the robbery of their property, and the destruction of their
dwellings. In no instance except ore, did I find more than one
egg in a nest, and in that there were but two; and yet some of the
birds were hatching, as some of the eggs contained the embryo, with
its head and body so far developed as to clearly identify the species.

The smell of the birds is at first very offensive, and so strong that
we easily perceived it at a distance of two miles from the island, to

faculties to
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windward. A gentle air from the south-east often carries this odor
to Peggy’s Cove, a distance of about fifteen miles. This smell,
which can also be perceived on the gull species, and which is some-
thing akin to the odour of the ram and goat among quadrupeds, be-
longs in a peculiar manner to the Petrel and its egg, and is
particularly perceptible in the dark brown oily fluid which, seem-
ingly in self-defence, these birds squirt from their bills.

These Petrels are nocturnal in their habits—at least during their
residence on our shores ; as, like the owl they are never seen abroad
in daylight, except in dull or foggy weather. It was just sunrise
when we landed on Green Island, and although we had seen
several Petrels flying about the boat during the night, and at dawn
of day, on our passage, yet on the island not one was to be seen.
All were underground, where at first you could hear their twitter-
ing, like the squeaking of mice, whilst seemingly arranging
about nests and accommodations ; but soon after sunrise they became
entirely silent, at least so far as the screaming of the gulls, which
was always about the same, would allow you to judge.

On taking a Petrél out of its nest, it would not at first, on being
set down, attempt to fly, but would endeavour to dig and shuffle its
way down into one of the broken holes. Most of the nests seemed
to be old ones newly fitted up, and I found several such where
the birds had brought quite a sprinkling of fresh dirt out to the
surface. The galleries run in zigzags, parallel with the surface,
and at an average depth of about six inches. In making their
nests in the angles of these galleries, the birds take care to have at
least two ways of access to the surface, perhaps lest one should be
trampled in by heavier animals than themselves, as instinct is
always equal to chromic necessity. Each nest is merely a little
recess on the side of the gallery, so that the incomer or fugitive
need not disturb her neighbours. The nest itself is composed of a
very little firm dry grass, and is always scrupulously clean.

In digging their holes, these birds use the bill for a pick-axe,
and throw the loose earth behind them very rapidly with their
webbed and shovel-like feet, kicking with each foot alternately,
and wallowing and pressing along, as I could see by setting one,
just taken out into the light, at the edge of one of the broken

holes, before she had sufficiently recovered her sight and scattered
faculties to fly away.
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Sometimes in spring and autumn a very heavy gale drives these I an
Petrels inland, where they are occasionally found lying in the
fields, unable to fly. Mr. Richard Daubin, of Peggy’s Cove, our co:

informs me that his family, one morning in the month of June, S of the

month:

RN BN S S

found a Petrel on the mantel-piece in the kitchen, which they thirty -

thought could not have entered the house otherwise than by the ; on the
chimney, during the night. Mr. Daubin laughingly adds, that on f sailed 1
the previous day he had brought a large number of Petrels’ eggs ' that th
from Green Island, and supposes the bird had arrogated to herself and ab
the “right of search.” If, however, the sense of smell is more keen rows a
in the lower animals than in man, and if the odour of the birds can April.

be perccived by the people of Peggy’s Cove when the wind is fair The
from Green Island, is it not within the bounds of possibility, that a 1 with q
smaller quantity of this scent could be traced by the bird, perhaps one inc
flying in the ‘neighbourhood of the house in which the eggs were twenty
deposited ? the qua
After the foregoing visit to Green Island, having found the At
opinion very widely prevalent among our fishermen, that the Petrel within
hibernates on that lonely spot, I made a second visit to the place, and the
in a schooner owned by Mr. William Crooks, of Peggy’s Cove, on . the old
the first day of March, 1861. The sea being smooth, we landed is forsa
on the island at sunrise, provided with a crow-bar and an old axe, [ts hal
with which we soon broke up several holes, but found no birds, and cle
and only one addled egg, a sad memento of love’s labour lost, in south-w
the previous summer. This widely-spread opinion concerning the
hibernation of the Petrel, may therefore be safely classed with the
ancient and kindred myth regarding the winter quarters of the In t
swallow. It is remarkable, that so many respectable persons had Beehne
assured me that the birds remain in their holes, in a torpid state, Mill Cc
all winter, and that they themselves had dug them out in very at a dis
cold weather. But as the Petrel docs’ remain until November, Their a
and the flocks commence to return about the beginning of April, I appeara
conclude that some stragglers or early birds may for a short space surprise
remain behind, or precede the main body, and that such were the it straig
individuals secured by my informants. Indeed, a man from Great wake af
Tancook Island, who saw me digging, assured me that he had dug motion.
Petrels out of the ground on “ Ironbound Island,” near Tancook, with a |
in the month of February. and wit
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I am tonvinced that the habit of our Petrels is to spend the
months of December, January and February, somewhere south of
our coast ; and the greater part of that time at sea, near the edge
of the Gulf Stream. Our Peggy’s Cove bankers see them about
thirty miles broad off to the southward, about the end of March,
on their first trip for codfish. Several of our fishermen who have
sailed to and from the West Indies, in the winter season, inform me
that they never fail to see myriads of those birds during winter, in
and about the Gulf Stream. They are to be found in their bur-
rows again, on Green Island, about the middle or latter part of
April.

The geological formation of Green Island is transition slate,
with quartz veins. It is covered with a soil of turf, varying from
one inch to two feet in depth. The Island is one hundred and
twenty rods long, by fifty-four rods wide, and takes its name from
the quantity of grass which grows on it during the summer.

At the time of the first settlement of Lunenburg, and until
within about the last fifty years, a species of sea-bird bred on this
and the neighbouring islands, which by the description given by
the old people, 1 think must have been the Penguin. The Puffin
is forsaking the place, as it is now much haunted by duck-shooters.
Its habit was to lay its eggs, not in burrows, but under nooks

and clefts of rocks around the edge of the Island, especially on its
south-west side.

TaE Sea SErRPENT IN St. MARGARET’S BAy.

IN the Summer of 1846, James Wilson, teacher, and John
Behner, both of Peggy’s Cove, being on board a schooner lying off
Mill Cove, on the west side of St. Margaret’s Bay, saw in the water
at a distance, something which they took to be a large fleet of nets.
Their attention having been for a few moments drawn off by the
appearance of a school of grampuses entering the Bay, they were
surprised, on again looking at the supposed fleet of nets, to see
it straightening itself out, and moving off so swiftly as to leave a
wake as large and as much agitated as that of a schooner in swift
motion. They now perceived the object to be a large Serpent,
with a head about the size of a barrel, and a body in proportion,
and with something like a mane flowing down its neck. It carried
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its head ere.t, with a slight inclination forward. A fisherman
belonging to Mill Cove, now came rowing with all his fast decreas-
ing strength, to the schooner, and having barely leaped in over the
side, fainted with terror on the deck. Wilson thinks the animal
was about from seventy to one hundred feet in length. Its colour
seemed to be a sort of steel-gray.

George Dauphiney, Esq., of Boutilier’s Point, Lower Ward, also
saw this, or a similar serpent, near Hackett’s Cove, as he was inad-
vertently rowing over it in his skiff. He made no examination of
it, but rowed away from so dangerous a proximity, as fast as pos-
sible.

In the Summer of 1849, Joseph Holland, now living near Port
Medway, being in company with Jacob Kedy and two other
fishermen, on South West Island, at the west side of the entrance
of this Bay, saw something very large and long in appearance,
swimming on the surface of the water, at some little distance from
the land. Curiosity at length induced the men to launch a flat,
and row out for a nearer inspection of the object, which apparently
did not perceive them until they had rowed over where it was
swimming. They now found it to be no other than an immense
snake, about sixty feet in length, and as large in circumference as
a puncheon. It was proportioned like an eel, 7. e., tapering towards
the extremities, with no caudal fin perceptible, but one very
high fin, or row of spines, each of about an inch in diameter at the
base, erected along its back, serving indeed for a dorsal fin, like
the folding fin of the Thynnus vulgaris, or albicore. This spinal
erection seemed to occupy about one third of its length, each end
of it being about equi-distant from the Serpent’s extremities; and
at a distance, somewhat resembling, in size and appearance, the
sail of a skiff. The animal’s back was covered with scales, about
six inches long and three inches wide, extending in rows across
the body, i. e., the longer diameter of scale being in the direction

of the circumference of the body. The colour of the back was
black. The men had no opportunity of seeing the belly, but what
the Americans would call, “a smart_chance” of becoming ac-
quainted with the inside of it; for the creature, perceiving the
boat, raised its head about ten feet above water, turned to-
wards it, and opening its jaws, showed the inside of its mouth red
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in colour and well armed with teeth about three inches long,
shaped like those of the cat-fish. The men now thinking it high
time to terminate the interview, pulled vigorously for shore, follow-
ed for some distance by the snake, which at length gave up the
chase and disappeared.

All these accounts are but the recollections of terrified persons,
and yet their descriptions of the object of their terror remarkably
agree with each other, and with the accounts of the Sea Serpent
given by persons of better education, viewing it under safer cir-
cumstances.

A few years ago, one of these Serpents was stranded on Turk’s
Island, and the description given in one of the public prints by a
lady, who saw and examined its dead body, tallies closely with
Wilson’s account.

On the 31st December, 1848, a naval officer on board H. M. S.
“ Plumper,” saw between England and Lisbon, an immense ser-
pent, with its head about six or eight feet above water, and about
twenty feet of its back visible, showing a kind of mane. A sketch
of this creature was forwarded to the Lords of the Admiralty,
previous to the return of the ¢ Plumper.”

On the 6th of May, 1863, the African Royal Mail Steamship

‘ Athenian,” on her passage between Teneriffe and Bathurst, fell
in with one of these Serpents. It was discovered to be a snake
about one hundred feet long, of a dark brown colour, head and tail
out of water, the body slightly under. On its head was something
like a mane or sea-weed. The body was about the size of the
ship’s mainmast.
The Sea Serpent has not been scen in St. Margaret’s Bay since
1849, It is supposed by some of the inhabitants of the place, that
there were two of these creatures in the Bay, at or near the same
time. This may account for the difference between the descrip-
tions, especially in colour, given by Holland and Wilson. It may
be that, in these as in other animals, the sexes are distinguished by
peculiarities of shape or colour.

[ have not been able to ascertain the motion of these animals in
swimming, whether vertical or horizontal in its sinuosities. Wil-

son’s first idea of the corks, would seem to indicate a succession of
vertical motions.

A e s n i
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The eyes of these Serpents must, like those of all their congeners
on land, be small, as we never find much said of them in hurried , below
observations, or by persons who have seen the animals from a like a
distance.

rush, i

. ance of

The discrepancy which secems to exist between the descriptions : this st
of the mane, may be accounted for on the supposition that it is capa-
ble of erection or depression at pleasure, like the dorsal fin of a ; rally te
fish, and that the upper edge of it, when depressed, is pendulous. :' If th
Indeed, the spines seen by Holland favour this hypothesis. | Out rur

pectora

In connection with this subject, I may mention the account given W fathoms
by Mr. William Crooks, a respectable inhabitant of Peggy’s Cove, mittene
of a large Serpent seen by him and his son Henry, a few years ago, ~ haul in
at the entrance of the inlet to the ¢ Canal Lake,” between Peggy’s speedy
Cove and Dover. It was, he affirms, not less than sixteen feet : surface.
long, with a circumference of about two feet, and was of a dark expiring
brown colour. It was swimming and splashing in the landwash, tow thei
apparently endeavouring to get ashore, which consummation to its case, ex
labours appears not to have been wished by Mr. Crooks, who, with order to
his son, incoatinently took to their heels, nor did they consider to some
themselves safe until once more surrounded by the houses at around t
Peggv’s Cove. quantity
After |
THE ALBICORE. away, as

Tue Albicore, (Thynnus vulgaris,) was first scen here by though ¢
the oldest inhabitants now living, about forty years ago. Since f"l’l“'"-“' of
that time, however, it has increased in numbers, and is now a Ihe ca
regular annual visitor of the Bay, arriving about the first of June, years ago
and leaving about the end of October. bay. .[ h

These fish sometimes reach a size of fifteen feet in length. On "xr_""d"‘g
their first arrival in June, they contain little or no oil, but after quickly r:
the arrival of the summer herring, soon fatten. Various modes of around to
capture have been tried with them, but the only one now in vogue the boy w
is harpooning. The harpoon iron is well secured to a good strong board, far
1 in. rope, and set, but not fastened, on the end of a pole, which was at the
the harpooner holds in his hands in the bow of the boat, whilst an the man d
assistant paddles around the herring nets, occasionally throwing the P
overboard a fresh herring, which is soon noticed and seized by the A simil;
Albicore, prowling below. These fish take their prey with a took place
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rush, and so swiftly, that although not more than six or cight feet
below the surface, their presence is only known by a white streak,
like a flash of light throngh the water, and the sudden disappear-
ance of the bait.  The harpooner darts his weapon at the head of
this streak, and thercby strikes the fish as near as possible to the
pectoral fin ; for if the weapon strikes any further back, it gene-
rally tears its way out.

If the iron be well struck home, now commences the tug of war.
Out runs the line from its coil in the tub, some fifteen or twenty
fathoms, the harpooner checking it as much as possible with his
mittened hands, until the fish begins to rise. Now he begins to
haul in his line, the boat meanwhile making rapid headway, to the
speedy exhaustion of her fugitive motor, who soon comes to the
surface. Now a noose is dexterously thrown over his tail, and his

expiring efforts are spent in thoroughly splashing his captors, who
tow their prize ashore in triumph, cut all the flesh from the car-
case, except the lean and sinewy part near the tail, and boil it, in
order to extract the oil, which, in a large and fat fish, will amount
to some twelve or fifteen gallons. The largest proportion of oil is
around the eye and in the vicinity of the pectoral fin. A small
quantity of liquid oil is found in a cavity in the skull.

After the extraction of the oil, the residue or muscle is thrown
away, as our fishermen have an idea that it will poison their pigs ;
though of late years some, to their profit, have discovered the
fallacy of this notion.

The capture of those fish is not unattended with danger. Some
years ago a fisherman struck a large one off Indian Harbour, in this
bay. The line not being properly laid in the bow, but partially
extending abaft the harpooner, was made fast amidships. It
quickly ran out the bow coil : perceiving which, the man looked
around to see that the end was secure, but found to his horror that
the boy who had been with him in the boat had been carried over-
board, far below the surface. Providentially, the fish by this time
was at the end of his downward rush, so that with trembling haste
the man drew in the slack line, and with it, entangled by the foot,
the apparently lifeless boy, who, however, soon recovered.

A similar, but more disastrous termination to an Albicore chase,

took place in the same locality, in the summer of 1861. A young
6

e

it e are
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man’s leg was caught by the harpoon line, which dragged him
overboard, tearing out the “rising” of the boat, ¢.e., the strip on
which the ends of the thwarts are sccured; his foot happening to
be caught under this strip.  His body was never recovered.

Kircuey Mipbess, or Beacu Mouxps.

Tuere are two of these on the bank of Dauphiney’s Cove, or
Frost-fish Cove, in French Village: one within about a mile of an
ancient burial ground on Indian Point—so called from its being

the favourite camping ground and place of sepulture of the Indians,
before and at the time of the first white settlement in this place.
The other Midden is at the head of the Cove. Having heard that
in both of these, Indian arrow-heads and hatchets of stone had
been found at various times by the white settlers, I had the curiosity
to dig into the lower one, and found it to be the deposit of a large
quantity of shells, such as those which [ shall this evening offer for

your inspection.  One of these, the Venus mercenaria, 1 think can-
not now be found anywhere in this Bay in shoal water, from which
[ infer that either the Indians must formerly have had some means,
not now possessed by them, of obtaining these fish from deep water ;
or elsc the habits of such fish in this Bay have changed ; or lastly,
the race in-shore must have been exterminated by the feasters
around those Middens: for I cannot suppose that the land under
the Bay has become depressed since that time, so as to form depths
former shallows, since these mounds are now found at the usual
convenient distance of a few steps from the water’s edge.

A neighbour having given me some small bones of what I take
to have been a land animal, obtained by him from the lower Mid-
den, I exhumed in the same spot a few more bones of the same
sort, as also a piece of ancient pottery, evidently part of the lip of
a cup. It was lying only five or six inches below the surface of a
heap of shells, from which I venture to infer that these mounds
were formed before the introduction of either French or English
pottery into this country, and are therefore not less than two
hundred years old ; for I am willing to allow the large margin of
fifty years for the gradual introduction of the implements of civili-
zation among the Indians.

I have but broken the surface of the lower mound, and the

uppel
useful
the lo
few n
Point
numb
fast-fa
a visit
mer, (
evenin
their |
the lac
It mig
before

It ne
much ¢
omnibus
hands ¢
totterin
ous and
flock,
ance w
toward
most im
wisdom
Psalmist
Thou m
great an
able, bot
we, like
the infid
and prej
lessons tc
read God
for our le

* Ps. 104



rged  him
strip on
»ening to

d.

Cove, or
ile of an
its being
» Indians,
us place.
card that
tone had
curiosity
f a large
offer for
ink can-
m which
£ means,
p water ;
w lastly,
feasters
d under
1 depths
he usual

t I take
x Mid-
1e same
e lip of
wce of a
mounds
English
an two
wgin of
f civili-

mnd the

AMBROSE—=—ON KITCHEN MIDDENS, 43

upper one is yet untouched, awaiting the investigation of this most
useful and necessary Institute. Some few of our members made
the lower Mound a flying visit, last summer, and also snatched a
few moments to look at the ancient Indian burial-ground on the
Point below, where I showed them a granite rock inscribed with a
number of hieroglyphics. It is to be hoped that the mementos of a
fast-fading race in these interesting and picturesque spots, may have
a visit from the members of the Institute, some long day next sum-
mer, (D.V.), when an early start from the City, and a moonlight
evening to return, .will enable them to honour the rectory with
their presence, where they will find a ““cead mille failthe,” from
the lady of the mansion, and her lord, and his boat at their service.

It might be well to suggest that the ground should be trenched
before their arrival.

It now remains for me to crave your pardon for occupying so
much of your valuable time with this unscientific dissertation ¢ de
omnibus rebus, et quibusdem alits™ 1 feel safe, however, in the
hands of true Naturalists, who are ever ready to encourage the
tottering steps of the tyro in their beloved science.  The multifari-
ous and pressing duties of a pastor among a large and scattered
flock, must claim my chief attention ; but since my happy acquaint-
ance with our worthy President, who first drew my thoughts
toward natural science, T have found that one of the very best and
most improving recreations of the clergyman, is the study of God’s
wisdom in His works of creation and providence, as saith the
Psalmist: “ O Lord how manifold are Thy works; in wisdom hast
Thou made them all; the earth is full of Thy riches, so is the
great and wide sea also,* in which are things creeping innumer-
able, both small and great beasts.” What lively illustrations may
we, like our Great Master, draw from earth and sca! And whilst
the infidel or the scoffer resorts to the book of Nature in the pride
and prejudice of a short-sighted human intellect, thus wresting its
lessons to his own destruction, be it ours to read that book as we
read God’s written Word, with the prayer that He who wrote it

for our learning may enable us in such wise to read, hear, mark,

* Ps. 104.
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learn, and inwardly digest it, that by patience and comfort of His
holy Word, we may, instead of making shipwreck of our belief in
inspiration, embrace and ever hold fast the blessed hope of ever-
lasting life through the incarnation of our Lord. Amid the strife
and turmoil of worldly cares, how good it is to withdraw our
minds from such trifles, and enter the temple of Nature where—

““ In that great cloister’s stillness and seclusion,
By guardian angels led,”

we may find the wisdom of the Apostle’s exhortation :  Finally,
brethren, whatsoever things are true, whatsoever things are honest,
whatsoever things are just, whatsoever things are pure, whatsoever
things are lovely, whatsoever things are of good report, if there be

any virtue and if there be any praise, think of these things.”

Axrt. VI Tue Rocks iy tue Viewriry, By Winnian Gossie,
[Read February 1, 1864.]

Tue Rocks in this vicinity, and those on which Halifax is built,

would seem to be an uninviting study, except for the practical pur-

poses of the mason, or architect. They are unsightly in aspect, and

nearly bare of vegetation. There is about them the wildness of

desolation without much of its grandeur. Indurated beyond a
common degree of hardness, they have so little disintegrated du-
ring the unknown ages in which their surfaces have been exposed
to the atmosphere, that the soil which covers them is only now
sufficient for the growth of ferns and mosses, shrubs and stunted
trees, chiefly of the fir and spruce varieties. Wherever indeed
there is a soil, it must be ascribed to other causes than the disinte-

gration just noticed, and requires to be fostered by all the skill of
the agriculturist, ere it make a due return toward the sustenance of

man. Yet these rocks of so uninviting an aspect, and that soil so
unprolific of itself, must have had a wonderful history in the past.
The one carries us back, as nigh to that record of time when God
created the heavens and the carth, as Geology has yet attained to;
the other dates from a more recent period, yet probably so remote,
that man had not then appeared unpon the face of the carth, al-

though creation was approaching his advent—when beasts of huge
bulk, and birds of fabulous proportions dwelt upon it, which have
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since become extinct : whose remains are only now and then deve-
loped to show us that such things were, and to teach us not to
be incredulous to facts connected with the Earth’s age and history,

that the patient and laborious investigations of science may be able
to demonstrate and prove.

The Rocks on which I purpose, in the first place, to make a few
observations, are those on the western side of the North West Arm,
embraced within the limited space of the Government Quarries and
the granite hills in their rear,—and those which cover the penin-
sula of Halifax. I begin with the former, as I believe the pheno-
mena attending them (the lines of demarcation between the slate
and granite,) are there more striking and better marked than else-
where in the vicinity, although, doubtless there must be other
places where they may be just as readily observed.

Professor Dawson, in his excellent work, ¢ Acadian Geology,”
classes these Rocks as probably of a series older than the Silurian
period, and, as probably belonging to a still older, or Azoic series,
which has been recognized in Canada. In a supplementary chap-
ter to his latest edition, he somewhat modifies this opinion, but
without educing any positive proof to sustain his new view. No
fossils* have been found in these Nova Scotia rocks, which is per-
haps sufficiently accounted for by their metamorphism. He in-
dicates their position, however, (by the evidence of the older slate
series in Newfoundland, which has afforded trilobites of the genus
Puaradorides,) to be in the lowest part

of the Lower Silurian series;
while further on, he states ¢ that on

a comparison of these rocks,
with a series of altered deposits from eastern Canada, collected by
the Canadian Survey, they appear more nearly to resemble those of
the Hudson River group, than any other of the series—which

* Subsequently to writing the above, I found the following paragraph in ¢ The
(itizen” newspaper of Halifax, which I also read, but have not had opportunity
to corroborate its statement, which is not very clear upon the subject :— W. G.

“Tue OLpest INmasiTaNT.—Rev. D. Honeyman, whose geological eminence
helped to increase the reputation of Nova Scotia at the Great Exhibition, has been
the first to discover a trace of ancient life in the metamorphic clay slate strata on
which Halifax is built. It is a minute reticulated zoophyte, noticeable enough to
the unassisted eye. This important discovery, while it adds to the accessions
with which Mr. Honeyman has enriched our Silurian geology—is valuable as set-
tling the age of our gold fields, which are thus proved to be lower Silurian like
those of Australia, where graptolites, the kindred of this little Haligonian fossil,
are found. The discovery will make a sensation among geologists.”

San—_
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group belong to the upper formations of the Lower Silurian period.

But, although it is not easy to class the Metamorphic Rocks
of this District, and there is some doubt as to their true position in
the Geological scale, they must certainly be of an age long anterior
to the granite which has broken through, partly absorbed, slightly
lifted, and further hardened them. The belief may be reasonably
entertained, also, that they had been subjected to a metamorphism
long previous to the granitic eruption with which they are now in
contact. Their strata, inclination and dip, in some places, and in
some degree, go to shew, that the cooling granite had sluggishly
overlaid and become cemented to them, without possessing heat
enough to change their character. In other places the powerful
leverage of the hot interior, has suddenly and cleanly fractured
and tilted them up, affording sections which separated from the
fracture, exhibit the strata and bedding dipping to the north, but
running in a line with the granitic upheaval, east and west, doubt-
less meeting the granite at a low depth, but forming angles wide
apart at the surface.

I have collected a few data in connection with my subject, from
the Government Quarry on the western side of the North West
Arm, called the Flag Quarry, nearly opposite to the Chain Battery
on the castern shore. It lies a short distance in a south-west direc-
tion from the wharf where the stone is shipped. At this place the
rock is covered with loose slaty and granitic debris, interspersed
with small weather worn granite boulders, to a depth of one to four
feet. Upon the surface, lichens, ferns, and berry bushes, find a
genial soil; atop, the rock is a good deal broken ; at a depth of
six to ten feet the Quarrymen begin to find excellent building ma-
terial. The rock is here regularly stratified in a descending series
of beds, from three to six feet thick, which may be called the main
bedding. These exhibit, both in their upper and under faces, a
curious appearance, which I can liken to nothing else than a line

of gougings, running in the direction of the beds, east and west—

the gougings of the lower deposit fitting accurately to the ridges of

the upper, and wvice versa. I may be allowed a little digression
here, to state, that on one of our pleasant field excursions, last sum-
mer, [ fell in with an old acquaintance opposite to the 1'hree Mile
House, a large stone, scooped after the fashion of these beds, the
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markings on which had often been a puzzle to me. [ imagined I
had found a surface scratched and torn by the harrow teeth of
a glacier or iceberg, and on this occasion showed the stone to a
gentleman who was with us, who was evidently a good geologist.
He thought it a very remarkable stone! Our esteemed associate,
Mr. BeLt, who was also with us on that occasion, thought it a
very strange marking! On a closer inspection, however, and
chipping it, he split off a piece which exactly fitted a scoop beneath
it, and then it was pronounced to be, not a glacial phenomenon,
but a conchoidal fracture. The rocks at the North West Arm,
show, that it is the character of the true bedding of a peculiar class
of metamorphic rock.

The rock at this quarry, and in the vicinity at the same level, is
a bluish-gray quartzite, highly indurated. It partakes a good deal
of the influence of the granitic upheaval—nor has the granite alto-
gether escaped its influence. The quartzite here, has not been
altered in composition, or changed into gneiss, and vet it is curiously
laminated.  There is. between many of the laminw, an exceedingly
thin scaly film of silica, cementing them—in others, a thicker layer,
more nearly resembling gneiss.  All the lamine are in the direc-
tion of the main bedding. How, or by what process they were
infused, or infiltrated, I am not geologist enough to pretend to
conjecture.  They have, however, a decided influence over the
workable and merchantable character of the rock.

The thinnest
markings make the best cleava

ge, and are divisions of the best
stones.  When looking at this excellent material for pavement, and
the little difficulty there is in quarrying it, and its apparent abund-
ance in this vicinity, I could not but feel mortified at the spectacle
exhibited in Halifax, of a large importation of Caithness flag, when
an imperishable article, as good at least, if not much superior, may
be found at our very doors.

There have been two depositions in this district, and at two dif-
ferent periods.  One, and the earliest, the hard blue compact rock,
which I call a quartzite, which is often highly micaceous, and has
no doubt originally been a deposit from ecarlier formations, contain-
ing more or less of iron,—two, the dull leaden-blue clay slate, of
various degrees of hardness, sometimes highly micaceous, also con-
taining iron, and now much broken and disturbed—which may have
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accumulated long after the quartz rock had been hardened, and both
further metamorphosed. This idea, which is thrown out for the
investigation of future commentators on these Rocks, to be either

justified or disproved, as it deserves, seems to be corroborated by

the geological sequence, and relative position of the rocks.  T'he clay
slate appears to have overlain the other formations to a great depth
previous to the granitic upheaval, and being then broken and dis-
turbed, has since suffered considerable erosion. Whenever gneiss
is found in that vicinity, it may be considered a compound of the
granite era, to which the quartzite, slate and granite have each con-
tributed their portions; and, where the slate is more than usually
hard, micaceous and crystalline, it will be found in close proximity
to the granite, and flanking it at a higher level than the quartzite.

The junction of the slate and granite, follows the water line, at
an elevation of forty or fifty feet, from the head of the N. W. Arm,
along its western shore, to York Redoubt, stretching beyond these
limits to a much greater distance in both directions. At that ele-
vation the granite begins to predominate, and is found in situ, over
a wide extent of country, east of Halifax harbour.

At more than half a mile back, castwardly from the quarries, a
distance occupied exclusively by the granite, a depression dis-
closes the Coal Pit Lake, a pretty sheet of water which draiuns the
surrounding hills, but has no apparent communication with any of
the lakes in the neighbourhood. In this depression which falls to
the level of the slate, at least, that rock is found, its surface, wher-
ever smooth, covered with strie; an evidence of glacial action,
which may be deemed a sufficient apology for the sterility of an
otherwise romantic picture

There can, I think, be very little doubt, that, under similar
circumstances, throughout the granitic district, the slate and quartz-
ite will be found at nearly the same level as at the Coal Pit Lake,
and that they underlie the granite with more or less of metamor-
phism from contact, to a considerable depth on this side of its true
axis. .

The denudation, however, has been complete. Whatever forma-
tions may have covered these rocks in previous geological eras, or
whatever changes they may have undergone, the mighty currents,
and the grinding action of the glacial period have swept all away ;
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and it is not improbable that both the early deposits, and the later
drifts in this district, may have contributed to rear the Isle of Sa-
ble, or to raise a compensation to man for his agricultural loss, in
the banks of the coast, that provide a rich piscatorial harvest to his
-active industry on the great waters.

The discovery of gold in the slate and quartzite of the Atlantic
coast of Nova Scotia, in all directions, east, west, and northwardly
of Halifax, makes it of importance that the rocks in its vicinity
should be carefully inspected. Hitherto, however, while there are
indications that imply a possibility of auriferous deposits, none, 1
believe, have been discovered. The slate is, in some places, pene-
trated by vein quartz, which may prove to be auriferous. The
hard blue rock, lower than the slate, does not present any proba-
bility of gold. The granite is sometimes traversed by vein quartz ;
but so far as I know, gold has rarely, if ever, been found in quartz
of the granitic formation. At the present, therefore, nothing posi-
tive can be said as to the existence of gold in the slate of this dis-
trict; and being entircly of opinion, that it would be a waste of
money and labour to institute a search for it, I shall turn to the
granite, and conclude with it my observations upon the rocks on
this side of the North West Arm.

There are two descriptions of granite, within a short distance, in
this locality—one is much harder and finer grained than the other
“—and they are different in colour. The granite nighest to the
blue rock and slate, has apparently partaken of the chemical
action which has produced the colour of those rocks. It becomes
somewhat porphyritic, and acquires a light greyish-blue tint, very
observable as a means of contrast. Wherever also it approaches the
lower rocks, it grows harder, and, although in some places of good
quality is more difficult to work. It also seems to have imbibed
some of the iron which weathers conspicuously upon the exposed
quartzite and slate. There appears to be a well defined line of
division between the two descriptions of granite. It is, as though
the molten mass had, for some distance, overlapped and absorbed
the lower material into its own composition, and had then cooled
against the compact resistance offered to its further advance. It is
during this mingling process, that the gneiss has been formed, and
at its close, what we now term the junction of the granite with the
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slate. A natural gully leading from the south Government wharf
to the granite quarry on the hill beyond, has on one side this
bluish hardened granite, and on the quarry side the purer descrip-
tion, untainted as it were by extraneous contact,—fresh from the
interior abyss—a clear white quartz and feldspar, with black mica

—of which it is but truth to say, that there is nothing superior,
any where to be found, of granite rock. Blocks of the largest
dimensions may be quarried here, and the supply at this height
seems inexhaustible.  Some very pretty cabinet specimens of
porphyritic granite, i.e., granite with crystalline feldspar and
quartz in large pieces, and the mica interspersed in scales from one
half inch to an inch in length and breadth—may be collected at a
short distance from the quarry.

I would recommend the lover of Natural Science, who may visit
this locality, intent on its pursuit, to ascend this region to a greater
altitude ; and then, mounting the conspicuous granite boulder on the
top of the hill, which serves as a landmark to the pilot and fisher-
man, he will be amply compensated for the extra fatigue, by a
panorama beautiful beyond description. I shall endeavour, how-
ever feebly, at the risk of being thought tedious, to give such an
idea of this glorious scene, as I hope will tempt others to visit the
spot, and enjoy it likewise :—

We look from our airy pedestal, and westward, as far as
the eye can reach, the white granite prevails, intermingled
with stunted vegetation rich in autumnal tints; while here
and there its deep recesses disclose a pretty lake, stealing out
upon the rocky solitude, and charming the eye and mind with its
silver sheen. Southwardly, the eye takes in York Redoubt, its
village and churches, and fifty miles of ocean, where the white
sails of commerce move east and west, at the will of the mariner,
to the several havens whither he would go A long line of coast
stretches eastwardly as far as Jedore, covered with dark green fir
and spruce, which impart a sombre hue to the distant hills.
Nigher, break on the view the verdant isles and verdant main of
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