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Institute Room, Province Building, Oct. 18th, 1874.

ANNIVERSARY MEETING.

Dr. J. B. GiLrein, B. A, M. D.,, M. R. C. S., in the Chair.

Inter Alia.
Tuor following gentlemen were elected office-bearers for the ensuing
year :—
President—J. B, Ginein, B. A., M. D.,, M. R. C. S.
Vice-Presidents—WMm. Gossip, FrReEp. ALnison, M. A.
Secretaries—REv. D, HoNxeyman, D. C. L., F. G. S., A. Ross.
Council—Rev. Dr. WARREN, A. P. Reip, M. D., Rev. A. S. Hunt, M.A.,

Rosert Morrow, G. Lawson, Ph. D, L. L. D,, J. R. DeWorr, M. D.,
M. R. C. S., Sheriff BELL, AuGcusTus ALLISON.

OrRpINARY MEETING, 9th Nov., 1874.
WiLLiaM Gossie, Viece-President, in the Chair.

The SECRETARY announced that the Council had duly elected Professor
Kexyepy, Prof. How, D. C. L., and Rev. Jonx McKinNoxN, as Associate
Members, and J. M. JoNEs, Esq., as a Corresponding Member.,

Dr. HoNEYMAN read a paper entitled

“ A Month among the Geological
FPormations of New Brunswick.”

This paper was illustrated by a Geological
ketch map of New Brunswick, and numerous specimens of rocks and fossils,

OrpINARY MEETING, Dec. 14, 1874,

J. Beryarp Giuein, M. D, ete., President, in the Chair.

Messrs. Jony M. WALKER, and
I'nomas RoBeERrTSON, had been elected members of the Institute.

Dr. A. P. Re1p gave some account of his experiments in the manufacture

The SECRETARY announced that

of Gaseous products at the Halifax Gas Works.
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75.

ORDINARY MEETING, Jan. 11, 18
J. BErNArD Giuein, B. A., M. D., President, in the Chair.

The SECRETARY announced that the following gentlerien, proposed at a
previous meeting, had been duly elected members: JoHN Fores, Jonn T,
MeLrisa, M. A., J. Somers, M. D., and ANDREW DEWAR.

The PresipENT read a paper * On the Porpoises and Dolphins of Nova
Scotia.” The paper was beautifully illustrated by Diagrams, and by parts of
the Porpoise and Dolpkin.

A paper “ On Magnetism,” by Dr. T. R. FrASER, was read by the Vice-

President.

OrpINARY MEETING, March 8, 1875,
A. Ross in the Chair.
The SECrRETARY announced that the Council had elected A. H. McKay,

B. A., an Associate Member.
Dr. A. P. Reip read a paper * On Cheap Gas.”
Dr. LawsoN, submitted analysis of specimens of ice from Halifax Harbor.

OrpINARY MEETING, April 12, 1875,

The PRESIDENT in the Chair.

Mr. ANDREW DEWAR, read a paper “ On Spontancous Generation.” This
paper elicited considerable discussion, and a majority of those present expressea
themselves as opposed to the theory advanced; but the Publishing Committee,
not wishing to constitute themselves rigid judges, have decided upon giving it
a place in the TRANSACTIONS, leaving it open to the public for scientific

criticism.

OrpINARY MEETING, May 10, 1875.
FrED. ALLISON, M. A., read an interesting paper “ On the Meteorology of

Halifazx, for 1873-"74."
Dr. HoNeYMAN also read an elaborate paper ¢ On Nova Scotian Geology.

Antigonish County, etc.”
Jonx T. MELLISH,

Secretary.
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Akin, T. B,, D. C. L., Halifax,

Allison, Augustus, Halifax.

Allison, Frederick, Halifax.

Bell, Joseph, High Sheriff, Halifax.

Belt, Thomas, F. G. 8., Newcastle-on-Tyne, England.

Binney, Edward, Halifax

Black, G. P., Halifax,

Brown, C. E., Hulifax.

Brunton, Robert, Halifax.

Cogswell, A. C., D. D. 8., Halifax,

Colford, Henry, Halifax.

Compton, William, Halifax.

Costley, John, Halifax.

Cramp, Rev. Dr., Wolfville.

Creighton, Aylwin, Halifax.

Day, Forshaw, Artist, Halifax.

Dewaz, Andrew, Halifax.

DeWolf, James R., M.D., Edin. L.R.C.8.E., Vice-Pres., Dartmouth.
Downs, Andrew, Cor., Memb. Z. 8., Halifax.

Egan, T. J., Taxidermist, Halifax.

Forbes, John, Dartmouth.

Foster, James, Barrister-at-Law, Halifax.

Frith, G. R., Halifax.

Gilpin, J. Bernard, M. D., M. R C. 8., Presipent, Halifax.
Gossip, William, Granville Street, Halifax.

Haliburton, R. G., F. 8. A., Halifax.

Hill, P. C., D. C. L., Halifax.

Honeyman, Rev. David, D.C.L., F.G.8., &c., Secrerary, Halifax;
How, Prof., King's College.

Hudson, James, M. E, Superintendent Albion Mines, Pictou.
Hunt, Rev. A. 8., A, M., Superintendent of Education, Halifax.
Jack, Peter, Halifax.

James, Alex., Barrister-at-Law, Halifax.

Jones, J. Matthew, F. L. S., Halifax.

Kelly, John, Deputy Chief Commissioner of Mines, Halifax.
Lawson, George, Ph. D., L. L. D., Prof. of Chem. and Nutural

History, Dalhousie Gollege.

Lawson, Walter, C. E., Montagu Gold Mines.

Longley, J. W., Halifax.

Mellish, John T., M. A., Halifax.
McKay, Adam, Engineer, Dartmouth.
Morrow, James B., Halifax.
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Morrow, Robert, Halifax.
Moseley, E., Dartmouth.
Murphy, Martin, C. E., Halifax.
McKinnon, Rev. John, Hopewell.

Nova Scotia, the Rt. Rev. Hibbert Binney, D. D., Lord Bishop of

Pitts, D. H., Halifax

Poole, Henry, Derbyshire, England.

Poole, H. 8., F. G. 8., Inspector of Mines, Ialifax.
Power, L. G., Barrister-at-Law, Halifax.

Reeks, Henry, Manor Hall, Tiuxton, Hamp., England
Reid, A. P., M. D., Halifax.

Robertson, Thomas, Halifax.

Ross, Angus, Sec., Halifax.

Rutherford, John, M. E., Halifax.

Silver, W. C., Treasurer, Halifax

Sinelair, John A., Halifax.

Stewart, John J., Halifax.

Stirling, W. Sawers, Halifax.

M. D., Halifax.

Waddell, W. Henry, Halifax.

Walker, John M., Halifax.

Young, Sir William, Chief Justice of Nova Scotia, Halifax

Sommers, J.,

ASSOCIATE MEMBERS.
Ambrose, Rev. John, A. M., Digby.
Gilpin, Edwin, M. E., F. G. 8., Halifax.
Marett, Elias, St. John’s, Newfoundland.
McKay, Alexander, Principal of Schools, Dartmouth.
McKay, A. H., Pictou .' cademy.
Kennedy, Prof., Aca’ia College.
Morton, Rev. John, Trinadad.
Moseley, E. T., Barrister-at-Law, Cape Breton.

CORRESPONDING
Ball, Rev. E., Mahone Bay.

MEMBERS.

Bethune, Rev. J. 8., Ontario.

Chevalier, Edgecumb, H. M. Naval Yard, Pembroke, England.

Cope, Rev. J. C., PrestpenT of New Orleans Academy of Science.

Harvey, Rev. Moses, St. John's, Newfoundland.

Hurdis, J. L., Southampton, Fngland.

King, Dr. V. O., Vioe-Pres. of the New Orleans Acad. of Science.

Poole, H., Derbyshire, England.

Tennant, Prof. J., F. G. 8., F. Z. 8., §c., Mineralogist to H. M.
the Queen, London, England.

Turner, Jabez, Madden Grange, Peterboro, England.

LIFE MEMBER.
Hon. Dr. Parker, M. L. C., Nova Scotia.
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Read November 9, 1871.)

SAINT JOHN.

Twis City and its surroundings abound in the picturesque.
\Ivt:nnnrl»hi\m. upheaval, pressure, and glaciation, have hardened,
tilted, faulted, twisted, hewn, polished, and striated its ancient
rocks, giving boldness to the rock sculpture, and intricacy and

variety of lineament. The rock formations of the City are re-

carded as Iuronian (Cambrian), Lower Silurian and Ievonian.
Carleton has

Laurentian ; on this the Suspension Bridge rests.

L.aurentian heights, separated from St. John by a valley in the
rear, extend eastward, (?) westward, (?) and northward to the
Kennebeckasis. I have thus indicated the four geological forma-
tions which occur in this district. In making my observations,
[ shall start from the Kennebeckasis. We shall thus generally
ascend geologically.  Near Torryburn we have an outerop of grey
This is part of an apparent granite band, which skirts
side of the Kennebeckasis,
Rothsay, and then retreats south.

aranite.

the south to some distance towards

It also runs westward, and is
well exposed on the road from St. John to Sandpoint. There the
rocks are Syenite, being largely granitoid. The feldspar of the
Syenite is red and the hornblende light green. The granite of
Torryburn closely resembles that found in the Cobequid mountains
near Sutherland’s lake, and the syenite (gneissoid) is not much
different from that associated with the marble of Five Islands, in

the same mountains, so that this granite band of the Kennebeckasis
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may be regarded as correspondirg with the central band of the
Cobequid, and the syenite and other granitoid rocks of the Lower
Arisaig series of Nova Scotia.  Following the granite gneissoid
syenite we have the great limestones for which the district is cele-
brated. These are largely cerystalline ; some are dolomitic. Lin.e
is manufactured in large quantities, in several localities. One
quarry on the read from Rothesay to St. John, with kilns, was
examined.  The limestone is bluish and not obviously erystalline.
The limestone was parted by a bed of diorite (?) It was seen
outcropping in all directions. (Quarries are abundant, and sections
are seen on the St. John and Shediac Railway ; diorites are also
seen in connection with the limestone. Massive crystalline erypto-
diorites of the I. C. R. type are often met with. I would particu-
larize. Near the Suspension Bridge the limestones are graphitic.
The bridze on the Carleton side rests upon graphitic rock and
schists.  On the south siae of the hubour there are eminences
formed by a siliceous rock. This seemed to be the upper rock of
the band of crystalline rocks.

I have no hesitation whatever in regarding this band of rocks
as a counterpart o the Lower Arisaig series of’ Nova Scotia.  This
is the first opportunity I have had of examining a series of this kind
out of Nova Scotia, with the exception of the George’s Mountain
series, Cape Dreton. The resemblance of the Cape Breton series
to that of Arisaig of Nova Scotia, is sufficiently obvious, but not
more so than of that before us. The great lithological character-
istics of the three series are identical, e. g. syenites, diorites,
calcites.  Each has also its lithological peculiarities. (Vide Papers
by the author in Transactions of the Institute, and Report of Bayley
and Matthews.) This is reasonably to be expected, as nrecisely
similar conditions of formation could not be expected to exist in
separate localities.

The New Brunswick Geologists seem to have established the
Laurentian age of the series of rocks that we have been examining.
They are older than the primordial (Lower Silurian). They are
even older than another series which underlies the primordial, and
which is found intervening between the Lower Silurian and the
rocks in question. There are no fossils in either of the series
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HONEYMAN—ON GEOLOGY OF NEW RRUNSWICK. 449
underlying the primordial.  Their lithological character, however,
is strikingly dissimilar, and therefore the descending series is
regarded as established, viz : Primordial (Lower Silurian), Huron-
ian (Cambrian), and Laurentian. I consider that from this point
of view, we are led to regard the Laurentian age of the Lower
Arisaig series as probable.

At Coldbrook T observed rocks strikingly different from the
preceding Laurentian, conglomerates and quartzites. This is the
upper part of the Coldbrook or Huronian serics of the New
Brunswick geologists, from what I have observed of this series, and
from the described characteristics of the lower part of the same
(Vide report of Bayley and Matthew.)
establish a relationship between them and the conglomerates,

series. I am disposed to
quartzites, jaspers and crypto-crystalline diorites of the northern
part of the section of the 1. C. R. in the Cobequid.
by the author in Transactions, 1873-"74.)

(Vide paper
This series intervenes
between the Laurentian and the Primordial. It is said to extend
to the cove below the Suspension Bridge, on the St. John side.

Succeeding this is the St. John Primordial (Lower Silirian)
strata.  These were seen outcropping on Coldstream Brook, at Iron
Works. This is regarded as the lower part of the series. The
corresponding part is in the cove below the Suspension Bridge on
the Carleton side. Ilere the Lower Silurian is in contact with the
graphitic schists of the Laurentian series, the IHuronian being
missing.

The Low.r Silurian slates of the cove are peculiarly interesting,
as they produced the Primordial Fauna which determined the age
of the slates, and consequently the age of the series already
described.  This series of slates is generally dark in colour. They
have been metamorphosed, and remarkably twisted, folded and
faulted.  The
St. John, show these characters in a very striking manner.
The slates are also well exposed on the shore of Courtenay Bay.
My attention was particularly directed to a fine exposure of orystal-

beantiful sections on the sides of the streets in

line rock, near the cross roads, near the old Episcopal cemetery.
This rock is very dark, hard and glistening, being erypto-erystalline
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diorite, precisely similar to those of fossiliferous series of the I. C.
R. The St. John slates are well exposed in close proximity to the
rock, or associated with it. T have already referred to this in a
note on my paper on the I. C. R. I have been led to
C. R. as

belonging to the same great period (Lower Silurian.) T must at

sections 3

regard these slates and the fossiliferous strata of the I.

the same time acknowledge that I am rather disappointed in not
discovering some lithological resemblance between the St. John
slates and those of our City and environs.

On the shore of Courtenay Bay, I found apparently overlying
the St. John slates, a dissimilar series consisting of conglomerate.
Finely laminated red slate having crystalline limestone disseminated
It will be

observed that the lithology of this series is much more varied than

in amygdal form, silicious schists, slates and diorites.

the preceding.

The sequence seems to be regular, and therefore was once
regarded by the N. B. geologists as a more recent formation than
the Lower Silurian slates. It was called the Bloomshury group,
and was regarded as of Devonian age. 1 was gunided in the exam-
ination of the locality by the paper communicated to the Geological
Society of London, by Prof. Bayley and Mr. Matthew.

I may mention that although I now :_1('][1‘!':!”)' quote their
Report of the Cunadian Survey, it was only after my return to
Halifax that I examined it, and compared it with my observations.

I had had so much to do with supposed Devonian in Nova
Scotia, which had in\':u'i:ll'l_\' turned out to be something else, that
[ could not altogether accept the rock in question as Devonian. 1
found however from ue Report that these rocks are now regarded
as of Huronian age, the regularity of sequence being only apparent ;
the older series having been brought up, and the seeming regular-
ity having been induced by a peculiar folding of the lower silurian
series—the folding on itself. (Vide the Report.)

ment was ascertained by a more extended observation.

This arrange-

In this way the Devonian of the locality became curtailed in its

proportions.  Succeeding the Huronian there is another distinct

series also exposed on the shore of Courtenay Bay, consisting of
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metamorphosed grits, conglomerates, sandstones, and shales. At
first sight one might regard this as a hardened carboniferous series,
the black shales especially at the top have a carboniferous aspect.
This impression might be confirmed by the frequent appearance of
Flora having a carboniferous aspeet. The unusual hardness of
the rock, especially evident when struck by the hammer, tends to
unsettle this opinion. I was fortunate enough to find, and at the
base of the series opposite Sheflield street, a fine specimen of the
characteristic Dadoxylon Ouangondia num. Dawson, associated
with calamites, &c. It was apparently in a favorable position for
easy detachment. My hammer and chisel were of no service.
Mr. Brittain, of the Gas Works, kindly gave me the assistance
of a workman, who with crow-bar and gledge-hammer, succeeded
in extracting the specimen. The rock is not distinguishable from
the n|||:u'l7,it«~- of our :_m]«l “vltL‘, and t\rlll:lll)' hard.

The constitution of the Fossils is also another peculiarity. The
bark cf the ealamites at this point has the appearance of graphite,
instead of coal or lignite, and the Dad xylon, seems to he ;:(-nn'r:llly
caleified, sometimes converted into a beautiful marble, and the bark
converted into graphite ; this is the case with the specimen which
we extracted.  In the Museum there is a beautiful polished section
of a trunk, found in the same locality by Mr. Brittain.

ter is from eight to nine inches.

[ts diame-
It shows the internal structure of
the tree very strikingly.  On the south shore of Carleton there are
ledees of slate which are regarded as the hichest part of the series.
These produce a beautiful flora of asterphyllites, cordaites and
filices. The general character of the flora is considered to be
different from the carboniferous, and is regarded by Dr. Dawson as
Devonian. I received a beautiful collection for the Museum from
Mr. Brittain.

Proceeding on toward Mispeck Point, we come to a very rough
and rocky region. There is a great band of conglomerates, red and
grey slates. These are seen traversed in all directions by quartz
veins—some of them are of great thickness. They were formerly
regarded by the N. B. Geologists as Devonian—(vide Geological
Journal—paper already referred to; now they are regarded as
Huronian.  Vide Report.
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Mr. John M. Walker positively assures me that he found a sight
of gold in a piece of quartz in this region, some yvears ago. On
the shores of Courtenay Bay and Carleton are seen boulders, some-
times of immense size, of a very coarse conglomerate. This is
largely composed of angular pieces of limestones and diorites, in an
On the road to Sandy Point
these were seen, in situ, succeeding (on the north) the Laurentian

arenaceous lel(l ('IlICIll'(‘()IIS cement.

Syenitic gneiss, limestone and diorites, from which they have been
largely derived. These conglomerates are of Lower Carboniferous
age. To the east of these at Drury Cove and Long Island, the
St. John slates, with primordial fossils, are said to succeed the
Laurentian series. I was not aware of this when I was examin-
ing the region. I hope next summer to have an opportunity of
looking at these rocks.

I have thus given the results of a personal examination, and a
busy week’s work among the Formations of St. John and vicinity.

All that T pro-

fess to have done is to have scanned the work of others, and to

I do not claim to have made any new discovery.

have indicated, more precisely than was previously done, the very
nataral relationship of the formations in two Provinces, which
require the construction of a canal to separate them ; the two being
more immediately connected than two parts of the same Province,
Nova Scotia (Proper) and Cape Breton, which are separated by the
Strait of Canso.

I cannot help contrasting this week with another spent in the
same region about fifteen years ago. Then the formations were
regarded as few in number, comparatively recent and uninteresting,
Carboniferous, Devonian, Upper Silurian (?) and igneous rocks.

There are now sufficient number and variety, some of them dating
to the remotest antiquity—Carboniferous, Devonian, Lower Silu-
rian, Huronian and Laurentian. For the present state of things
we are chiefly indebted to the zealous and successful labours of
Matthew, Hart and Bayley.
of travel, and hospitality provided throughout my whole month’s

For guidance to localities, facilities

exploration, I am very much indebted to my excellent friend, John

M. Walker, Esq., of St. John and Halifax. I may be allowed
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to add fifteen years extra experience in the examination of cograte
formations in Nova Scotia and Cape Breton as also of consider-
able service.

ST. JOHN TO BATHURST.

Leaving St. John by the St. John and Shediac Railway, we
start from the primordial slates, traverse the Huronian and the
Laurentian. The last is exposed by a fine series of sections on
either side of the road. At a distance of about eighteen miles we
pass into the carboniferous formation—the older formations retreat-
ing on either side. On our way we pass through Sussex Vale,
with its lower carboniferous limestones having saltsprings and
manganese deposits, and at length we reach the Gulf of St. Law-
rence at Point du Chene, with its exposure of soft sandstones.
We are thus on the base of the great carboniferous triangle of New
Brunswick, having cut off its southern angle. From Point du
Chene to Miramichi, we pass along the base by sea to a distance of
about seventy miles. Reaching Miramichi we sail up the river to
Newecastle, where carboniferous sandstones are seen quarried on the
river bank. Driving across the country from Chatham to Bathurst,
we reach the northern side of the carboniferous triangle, at the

same time cutting off the northern angle.

SOMERSET VALE

was our head quarters in this part of New Brunswick. This lovely
spot is the property of Francis Ferguson, Esq. of St. John. It is
situate about three miles north of Bathurst. The property is of
great extent—through it flows the River Tattagouche, which winds
beautifully through the vale with its green meadows, fertile fields,
venerable homestead and epacious buildings. The retirement and
quietness of the vale with its meadows shaded by numerous and
graceful elms, its fairy river, abounding in salmon and sea trout,
the kindness and hospitality of Mr. and Mrs. Ferguson, with an
enthusiastic disciple of Isaac Walton (Mr. Walker) supplying the
establishment with salmon and sea trout, together with delightful
weather, combined to make the retrcat, after a hard day’s work
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among rocks, rivers, wilderness, horse flies and mosquitoes, per-
fectly enchanting.

The rocks exposed on the sides of the Tattagouche, and in a
cutting of the I. C. R. beyond it, showed that we had passed the
boundary of the carboniferous formation.
the region that the Tattagouche is indebted for its salmon-holes.
These have been formed by direction given to the waters and the
eddies made by jutting rocks. These rocks are slates of uncertain
age ; I have little doubt from their lithological character that they
are of upper silurian age. I failed to discover any fossils in them.
The first of the slate exposures occur a little above the Railway
Bridee. l'p the river about nine miles from this point are seen
the Falls of Tattacouche. The rocks of the falls and on either side
of the river for some distance below the falls are lofty and pre-
cipitous ; they consist chiefly of red and agrey slates, cave adits,
and other arrangements, show that this has been the scene of
mining operations.  Copper and other metals were sought for in
These
rocks also are of uncertain age ; they are probably upper silurian.

I have referred to a Railway DBridge on the Tattagouche. The

quietness

these rocks in economic quantity, but without success.

of Somerset Vale is soon to be disturbed by the noise of
the railway. The I. C. R. passes through the vale, and crosses
the Tattagouche by a magnificent iron bridge. The top of it is
sixty feet above the river, and seventy feet above the sea level. 1
give this measurement as I intend to make a practical use of it in a
subsequent part of this paper.

In the second cutting across the bridge are the only remaining
rocks met with in this loeality.  These rocks are erystalline

I did not

ascertain their relation to the Silurian slates of the Tattagouche.

diorites, homooeneous, porphyritic and amygdaloidal.

They are also secen outeropping on the post road, making them-
selves uncomfortably felt by the jolting of the carriage.

Exposed rocks are therefore a rarity in this region.  The carbon-
iferous rocks to the south of Tattagouche lie at a gentle inclination,
and the older and harder rocks are much covered by drift. The

magnificent pillars of the new bridge across the Tattagouche are
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formed of fine blocks of a peculiar granite. The peculiarity arises
from the prevalence of large crystals of red feldspar in a base of

quartz, black mica, and red feldspar.

NEPISIGUIT RIVER.

We were urged to examine the copper mines on this river.
On our way we came to the I. C

. R., about six miles above
Bathurst.

Here the navvies were hard at work cutting into a deep
deposit of drift, consisting of the very coarsest material with over-
lving clays and sands. I now notice these by the way.

The principal work here is the construction of even a grander
bridge than that of Tattagouche, over the Nepisiguit. The great
columns are of the porphyritic granite, already described.

Here
they have the solid granite for their foundation.

This granite is
spendidly exposed on the river, and it is quarried on its sides.
The granite band is exposed down the river as far as the Rough
Waters, about three miles above Bathurst. Proceeding about three
miles farther we cross the Pabineau river, and come to the Pabineau
Ifalls, on the Nepisiguit.

The exposure of granite
rounded, with the great rush
indescribably striking. The mosquitoes came in clouds, marring
enjoyme . The granite is homogeneous. We had passed over the
porphyr.tic. I was interested in the pot-holes. These were hollowed
out in the solid granite by the revolving of boulders by the agency
of the rushing waters.

is extensive. The great riven rocks

of waters dashing and eplashing, are

Some of them are large, round, deep and
entire, with the rounded boulders at rest in the bottom; others

surviving only in part, the revolving and excavating boulders

having worn their way out of the sides of the pots, to be hurried

away with the rushing waters. I examined them and collected spe-

cimens in spite of the mosquitoes. About two miles farther we had
passed over the band of granite. The bands of rocks succeeding
were examined on the side of the river opposite the Copper Mines.

Owing to a disaster—the maddening of our horses by swarms
of horse flies—their rushing into the water, smashing our carriage,
and a similar treatment of the horse and carriage of our guide,
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we were prevented from crossing the river and examining the
copper mine.

In spite of our misfortune we examined the rocks accessible ;
characteristic specimens of rock were also brought from the mines.
These enabled me to form an opinion of the rocks containing the
deposit of copper. We were disappointed however in not being
able to examine the mines and deposits. The prevalence of schists
and magnesian rocks indicate an age and condition of formation
gimilar to Tilt Cove, Newfoundland. I consequently concluded
that the band of rocks was of lower silurian age, (metamorphic).

Afterwards, we visited the Grand Falle, about twelve miles
farther up the river.  On our way we glanced at the rocks on the
river, as they appeared at intervals. They seemed to be similar to
those of the Copper Mines ; at length we reached the Falls, com-
ing upon them from above. The scene far surpassed that of the
Pabineau Falls, but our old enemy the mosquitoes, of monstrous
size, and in numbers formidable, assailed in every direction, so thai
I could hardly manage to secure a characteristic specimen of the
rocks over which the waters rushed. The rock is a schist, highly
siliceous, having the appearance of an amygdaloid. Its hard con-
stitution has enabled it to resist the degrading action of the waters ;
its v.evation has given them great scope for descent. I had no
hesitation in regarding the rocks as a continuation of the band of
the mine, and as being of lower silurian age.

Subsequently we ascended the river from the bridge at Bathurst.
On the sides of the river, below and above the bridge, exposed
layers of a red sandstone shewed that we were. within the area of
the carboniferous triangle. Ascending the river on the south side
the same kind of sandstone continued until we reached the Rough
Waters. I was shewn nodules of copper ore (grey sulphuret)
which were found in this sandstone. The ore is rich, but the supply
is limited, as Nova Scotian experience, under similar circum-
stances, would lead us to expect.

At the Rough Waters I found matters altogether different from
what I anticipated. I expected to find the granite of the Rough

Waters overlaid by Lower Silurian (metamorphic) slate, as we have
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already observed on the northern side, and as indicated in our
gcn]ugic:ll map. Instead of this I found the carboniferous sand-
stone lying almost flat upon the granite with only a few feet of
rotten granite intervening. I must, however, in justice state, that
while th: Atlas map of the Canadian Survey inserted a broad
lower silurian band between the granite and the carboniferous, I
afterwards found that the arrangement was well understood, as it is
well described in the volume accompanying the Atlas.  Geology of
Canada, page 451.

The granite of the Rough Waters is fine grained. The consti-

tuents are the same 2s of the porphyritic granite of the higher
waters. The large crystals of red feldspar only are absent. The

arrangement of the formations ascending the Nepisiguit as far as

the Grand Falls, is—
Carboniferous, Sandstones, &c.

’ Granites,

Slates, Schists, &c.

L =

Lower Silurian,

I would observe in regard to the age of the granites :—There
can be no question that they are pre-carboniferous; the arrange-
ment at Rough Waters proves this. If we regard them as intrusive
then they may be of Middie or Upper Silurian, or Devonian age.
I regard them as of the same nge as the granite near Purcell’s Cove
and other localities on the North West Arm, Halifax. Halifax
granite is sometimes porphyritic, having large crystals of white
feldspar,—both seem to be bedded. If Halifax granite is a Lauren-
tian gneiss, so is that of Nepisiguit.

Both are associated with
Lower Silurian (metamorphic.)

In the western extension of this
granite, Mr. Robb, of the Canadian Survey, considers that he has
convincing proof that the granite is igneous. I can produce many
cases at Halifax where such a conclusion seems to be inevitable.

The Rough Waters, the Pabineau Falls and the Grand Falls
have given the Nepisiguit fame as a resort of the angler.

The extension of the rocks, which we have been examining on
St. John River and its tributaries, and the Miramichi River, has
been the sphere of the operations of Mr. Robb, of the Canadian
Geological Survey.



£58 HONEYMAN—ON GEOLOGY OF NEW BRUNSWICK.

It will be evident by a glance at the Geological map of New
Brunswick, that the pre-carboniferous formations traverse the
country in approximate parallels, running N. E. and S. W. The
so-called central band of granite appears as one of those parallels,
traversing the whole of New Brunswick. Of this the granite of
the Nepisiguit is the N. Eastern extremity. Although there is
nothing intervening between the carboniferous and the granite on the
Nepisiguit, there is an intervention of another formation, between
the granite and the carboniferous to the west. In this fossils were
found, but not sufficiently distinct for determination. On the north
side of the granite graptolites were found, but not in situ. It was
regarded as probable that they came from the strata that occupy
the position of the metamorphic slates of the copper mines, which
we have regarded as Lower Silurian.
SOMERSET VALE

TO D LHOUSIL.

On our way we had to pass over the crystalline rocks of the
railroad cutting, north of the Tattagouche. At Petit Rocher,
about twenty miles distant, ve saw a limekiln on the road side in
active operation. This led to inquiry after the position of lime-
stone. It was seen at a short distance crossing the road. Search
was made for fossils but we found none ; the limestone was dark in
colour. We passed over a considerable width of diorite and grits
before we reached Belledune.

At Chambers’ inn I found that the Rev. Mr. Fowler had kindly
told our host to send me to the shore. I here found a very inter-
esting series of rocks, replete with fossil-corals. I collected a large
and fine specimen of Halysites, Catenulatus (chain-coral), fine
specimens of Favosites, Gothlandica,? Stromatopera,? a large
branching coral, gen. and spec.(?), and a beautiful Cyathophyllum.
The rocks were singular in colour and having trap interbedded.
There was no difficulty in determining their age. The Halysites
Catenulatus indicates Niagara limestone (Upper Silurian).  Prof.
Hall, in a peoer read before the American Association, August,

1873, «“On .he relations of the Niagara and Lower Helderburg
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Formations,” thus observes: ¢ The upper limit of Halysites
Catenulatus, so far as known in New York, is in the Niagara
limestone.”

Before reaching Jacquet River we observed a point with
singular looking rocks ; on closer examination they were found to
consist of conglomerates, very much resembling the new red sand-
stone conglomerates of Nova Scotia. These repetitions of post
Silurian rocks seemed somewhat perplexing, occurring in a
supposed Silurian region. It was only afterwards that I found
them to be carboniferous. We crossed the mountain and reached
Dalhousie without understanding the character of the rocks which
formed the elevation. We then crossed the Restigouche and landed
in the province of Quebec, just in time to examine the rocks on
the shore by twilicht., We had landed among sandstones. In
these I found the part of a fossil fern. I walked along the shore
and examined the junction of the sandstones with the conglome-
rates of new red sandstone? apart by moonlight. I took note of an
enormous mass of the conglomerate which had recently fallen. I
retraced my steps to our boat and we recrossed to Dalhousie. Mr.
Walker pron sed to take me to a locality where he understood
that curious rocks were to be found.

Early in the morning (5 o’clock) we were found in our boat of
the previous evening. We rounded the Island and landed some-
where at Cape Bon-ami. We had passed slate which seemed to
be sandstone. The rocks which we first met were Traps. 1 had
come expecting to find fossils and was rather disappointed ; I could
never expect to find fossils in Trap rocks. lowever, the rocks
themselves were a study. Their rugged form and arched gate-
way ; their columnar and amygdaloidal structure, were sufficiently
interesting. Their minerals too, veins and amygdals of agate and
aleites, and geodes of quartz crystal, merited attention. Beyond
the first Trap, in the cove, we unexpectedly found what we most
wanted—Silurian strata perfect coral reefs. Favosites gothlan-
dica? in abundance, and Cyathophylla, Strophomena depressa,
Atrypa reticularis, Athyrus nitida, Orthoceras, Crinoidea.

My perplexity was great, and also regrets at having before me

2
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such a rich field, so little time, hunger an impatient companion,
and a long day’s journey. However, by diligence, perseverance,
abstinence and good fortune, I succeeded in making a valuable
and interesting collection.

I at once recognized the Niagara limestone — the C. of

Arisaig—and with so good an exposure I expected to find the other
members of the Arisaig series. Considering this as of even greater
importance than the collection of fossils, I proceeded with the
examination of the rocks. Where I expected to find Clinton strata
[ found Trap. In this I saw a beautiful shaped Amygdal, which
turned out to be a fossil. Favosites sp? This led to a further
search for fossils, and another was found; a beautiful section
in a small portion of the original stratum, the slate and Trap being
so closely connected that a line of connection could not be distin-
guished. All along the shore beyond was Trap, with intercalary
beds of Niagara limestone.

These exposures seem to be cross sections of the rocks of the
mountain which we crossed the preceding evening, and which I
crossed on my return overland to Dalhousie, and recrossed shortly
after on our way to Somerset Vale. These Trap rocks and coral
reefs give boldness and variety to the scenery of Dalhousie, and
fertility to the fields and meadows. The phenomenon of Fossils in
the Trap shews :—

1.—That the Trap of Cape Bon-ami and Niagara Limestone are not
contemporaneous.

2.—That the formation of the Trap was posterior to that of the
Niagara Limestone.

3.—That the Trap was in molten state when the fossils detached
from the sedimentary strata dropped into it.

4.—That organic structure may be preserved in molten Trap,
especially when in a condition adapted for the formation of

Amygdaloid.
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POST PLIOCENE.

I have already in passing referred to a deep cutting on the
north side of the new bridge of the Nepisiguit. This is in the deep
drift overlying the granite. That this is the glacial drift is evident

from the great coarseness of the material—the massiveness of the
o]

enclosed boulders—the want of the stratification—and the absence

of marine relics (fossils).
I also noticed the first cutting across the Tattagouche.
This is of a different character from the preceding. The ma-

terial here is stratified. It is of marine origin.  The abundance

of shells to be found in the beds ll'llllis’[:lk:l’)].\' indicate the origin of
the deposits. The Rev. C. H. Paisley, of Bathurst, has d

esceribed
the various beds as they appeared when the ¢

utting was fresh,

When 1

giving the measurements and characteristics of each.
examined the cutting, the sides were washed and run down, conse-
quently the thinner beds were obscured. For Mry. Paisley’s
description, vide Canadian Naturalist, vol. 7. 1.
of Mr. Paisley’s section were indistinct.
which Mr. Paisley gives

From 1 to 7
8 and 9, the two to
an average thickness of about ten feet

, are
the most interesting ; these consist of cl

ay and sand.

Springs of
water issuing from them, wash out the shells

from the beds and
expose them in the furrows. Besides shells I noticed peculiar

sandy
concretions washed down by the water.

m v .

T'hese were of varying
. . ® .
shape, circular and irregular ; many of them have the shape of
ginger root ; one of them of the pelvis of a mammal.

The fossils
which T collected out of clays 8 and 9, are the following

Saxicava rugosa,
Tellina grenlandica,
Tellina prozima,
Fusus tornatus,

Mya arenaria,

Mya truncata,

Leda truncata,
Buceinum undatum,
Natica grenlandica,
Natica clausa,
Balanus Hamerus .
Balanus crenatus.

On our way to Dalhousie, when approaching the J

acquet River,
we found the road crossing the I. C. R.

On the road to the right
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at a distance of about a quarter of a mile, I entered a deep cutting,
similar to the fossiliferous section at Somerset Vale. Here the
beds were obscured, still the clays were sufficiently distinct for
recognition. From these I collected the same fossils as in the pre-
ceding section.

This section is south of Jacquet River, I. C. R. bridge. To
the north of the bridge I examined another deep cutting. A road
bridge was in the course of construction, spanning the cutting. In
this I found as before, clay with gravel and sands overlying.
These beds are now somewhat famous as the sepulchre of the
Beluga vermontana (?). [Dr. Gilpin’s paper in the Transactions.]
I was enabled to identify its bed by clay and fossils found in the
neural arches of the vertebrae. In the clay bed of the section I
found the same fossils as before.

A quarter of a mile from Dickie’s, four miles farther north, I
examined a deep cutting and found beds similar to those already
described. 1In the clay bed I found fossils of the same genera and
species as in the others. The fossils in the last cutting were better
preserved than those found at Tattagouche. This may arise from
the difference in the moisture of the clays. We have thus in a dis-
tance of eighteen miles examined four localities, all containing Post
Pliocene beds of the Champlain epoch, with characteristic fossils.

I examined cuttings in the vicinity of River Charlos, but the
clay beds, if they exist, did not appear. I also examined others,
south of the Tattagouche, with the same result. When I was
leaving Bathurst, the Hon. John Ferguson, senator, gave me a
small oyster, said to be taken from beds in a cutting on his farm
near Bathurst.

[ have this evening directed your attention to the principal
Geological Formations of New Brunswick.

These are the Laurentian; Huronian or Cambrian; Lower
Silurian ; Upper Silurian; Devonian ; Carboniferous ; Igneous;
Post Pliocene.

In time we have ranged from the far remote past, to time
comparatively of yesterday.

We have begun with a period when life was eozonal. Passing
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through a period when life was rare and doubtful, we entered on a
period which is termed Primordial, Lower Silurian, an age of crus-
taceans and mollusks, principally the former, having forms peculiar

R Y

to extreme antiquity, living and enjoying life, where now we have

the busy harbours of Saint John and Kennebeckasis, the choice
: waters for modern aquatic contests. We have also roamed among
the coral reefs of Upper Silurian seas, with their abounding
trilobites, cephalopods, brachiopods and favosites. These and
their tombs give geological interest to the Bay des Chaleurs. We
have wandered among Devonian fields examining their peculiar
vegetation, among which sported the earliest winged insects—the
remains of these are found at Courtenay Bay. From these we
passed easily and naturally into the carboniferous region—the period
of luxuriant ancient vegetation.

In this period we saw submarine
volcanoes in vigorous operation, shaking and rending the Upper
Silurian foundations of the carboniferous period in the north—the
ancient coral reefs being elevated, parted and broken—the coral
polypedoms and their tombs are seen dropping into the molten lava,
and narrowly escaping destruction.

A great leap brought us into the Post Pliocene period, with
ice sheets—glaciers and icebergs—the debris of rocks accum-
ulated in the railway path attesting their existence.

A later stage of the same period brought us into seas with their
walruses, seals and cetaceans and molluscs, with specific names that
chill, Greenlandica, of Greenland, the land of ice. These at the
same time introduce us to the molluscs of the time in which we live.

ArT. II.—ON THE SMALLER CETACEANS INHABITING THE BAY
oF FunNpy AND SHORES OF Nova Scoria. By J. Ber-
NARD GiLpIN, A. B., M. D., M. R. C. S.

(Read Jan. 11, 1875.)
IN making out five distinct species of this order, I have had

much difficulty from the want of material. Some species abound
i our waters, but being useless, are rarely taken, and are thus
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only seen. Of others I have only the skull or parts of the skele-
tons of dead ones, thrown upon our shores. Of others, the Beluga
for instance, I have the report alone of the Indians, and there

remain but two species of which I have material sufficient for a Globio
paper. These are the common Porpoise, or puffing pig, and the Globioc
ocean Porpoise, which is confounded by fihermen with the true Delphi

Dolphin, and which has no doubt been described by Jackson
(Boston Nat. History Report), as D. Delphis. This paper must

be considered then, as very imperfect, and hereafter to be added to.

lhough there must be much valuable information locked up in the Delph
various American Journals, I can put my hand on no American Of this spec
systematic work, but have found much benefit from ¢¢ Catalogue Museum, Halif:

Seals and Whales.” B. Museum. J. E. Gray, F. R. S., 1866, near Liverpool
and have used his nomenclature, giving the American synonyms numerous, (fr
when able. sixty,) the rost
ORDER : a central ridge

CETACEZX. differ from othe

with the descrip
FAMILY :

DELPHINNIDE.

placing it amony

Delphinus delphis. Linn. Cuvier. Gray.

At Dighy Gu
shot by the Indi
Lagenorhyncus leucoplurus. Gray. spot was—
Delphinus delphis? Jackson (Boston Nat. History S.)

DOLPHIN OF ALL SEAS:

Length . ...

Wuite SipEp DorpHIN. SEA PORPOISE. From nose
From nose
Phocena communis. F. Cuvier. Gray. Height of 1
Phocena tuberculifera. Gray. ’ L‘““‘r!‘ll of |
Delphinus phocena. Linn. I pread of
«ength of {
- Length of 1
THE PorroIsE. Eye from 1

Beluga catadon. Cuvier. Gray. .
Physeter catadon. Linn. The other fish
Delphinopterus lincus. Pallas. Bell. In form they wer

i a beak or snout,
Waite WHALE.
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In form they were very round.

a beak or snout, in a convex line to the back fin which was falcate
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9
FaMILy @

GLOBIOCEP HALIDE.

Globiocephalus intermedius. Harlem. Gray.
Dekay.
Delphinus globioceps. Jackson (Boston Journal).

Globiocephalus melas.

AMERICAN Brack-FisH.
Delphinus delphis. Dolphin of all Seas.

Of this species, there is a part of a skeleton in
Museum, Halifax, a skull from the ocean, and jaw
near Liverpool, N. S.

the Provinecial
of one caught
They all agree in the teeth being more
numerous, (from one hundred and fifty to one hundred and
sixty,) the rostrum being longer and narrower, the palate haviug
a central ridge with a deep sulcus running inside the teeth, and
differ from other skulls in all these particulars. As they coincide
with the description of writers ‘on this species, I have no doubt in
placing it among the cetae of Nova Scotia.

Lagenorhyncus Leucoplurus.

At Dicby Gut, August, 1875, I examined two Sea Porpoises
gb) { 1

shot by the Indians. The measure of one of them taken upon the

spot was—

LRGN o e wossrssnisanens TR ie isaeas TS voeee 8 ft. 10 inches.
From nose to base of flipper ............ 1 ¢« 3 st
From nose to base of back fin w2 8
Height of back .. «snesnvinansseaesivnnees 7 b
Length of back fin ..ccoucrssovevsns wssiniesass 9 ¢«
Spread of caudal fin.... ... PRTLLE, AR A L 1 ¢ 45 «
Length of flipper ..... TR e 9 ¢“
Length of mouth ....... ... B SasemesysudRaid = 7 L
Eye from mouth.. ...... . aaeies 2 ¢

The other fish was rather larger, but agreed in form and colour.

The forehead sloped upwards from
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in form. From its posterior edge the line of back sloped rapidly
to the tail. The lower line of belly sloped gently to posterior edge
of flipper ran straight to beneath dorsal, then rapidly upwards to
tail. The dorsal and pectoral fin (flipper) were both faleate.
The back behind the dorsal became carinated, ending in a ridge
between the caudal fins. The mouth was formed into a beak or
snout, with gentle curves. The eye black, about two inches from
mouth, the lines of which ran upward. The blowhole on the
forehead, between the eye crescentic concave forwards ; ear, a small
In colour the beak was white with tips of both jaws
The back,

There were three irregular ill-defined

puncture.
black (in one specimen the lower jaw was all black).
fins and tail blue-black.
white spots shaded by black dots on the sides, the black of the
upper parts shading gradually into bluish ash around them. The
eye was in a whitish spot, and there were two faint parallel white
lines running along the sides and losing themselves in the white
patches. The belly was pure white, with a tolerably well defined
edge. The eye was dark reddish black. On inside the mouth the
palate was white, with a black triangular spot on the point. The
palate membrane was very thick, apparently holding the teeth firm-
ly, as there were no alveola processes, and the teeth dropped freely
out after removing the membrane. The teeth were pointed and
slightly incurved ; twenty-two in upper jaw, lower jaw twenty-five
on each side. There were no teeth at the points of either jaw. It
seems probable that the teeth vary in different individuals. The
In the

female may be seen two smaller folds on each side of the larger one

genital organs are concealed in a deep fold in both sexes.
concealing milk paps. On opening the body and removing the
blubber the muscle was very full of blood, deep red, and coarse
fibre. The heart and blood vessels, and lungs very well developed
and full of blood. The liver moderate, the kidneys with well-
developed ureters and bladder of urine. The stomach very capa-
cious, constricted in several parts, resembling the colon of a horse.
Inside the mucus membrane deeply corrugated, in some parts a
deep rose colour, suddenly succeeded by pale pearl, answering to
the constrictions.
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This very imperfect account must be taken as the result of a very

rough dissection done upon the sea beach. The jaws of this fish

corresponded exactly with those of several skulls in my possession,

from Bay of Fundy, Sable Island, and Halifax Harbour. To the

latter one, lent me by my friend, Dr. Somers, Dalhousie College,

was attached a portion of the skeleton. In all of them

the palate dat, composed of maxillars, intermaxillars,

we found
and por-
tion of vomer showing between them, but no central ridge, or
deep sulei running parallel with teeth, as in D. delphis. The
spinous process of atlas is large and rakes backward, covering the
four next vertebrae.  The spinous process of second and third are
To the body of the fifth is a small process point-
ing forward on either side.

anchylosed to it.

The spinous process of the sixth is
To the seventh, both to its body and to its transverse
process is articulated a short broad rib.

l:ll“l_“(‘l'.

This mark of articulation
on the bodies is lost after the tenth vertebra. From the atlas to
the tail there is an elastic cartilagenous disk between each vertebra.
The vertebra are articulated to the sides of each other, until the
seventeenth vertebra, where the point of articulation has risen above
the neural arch, and forms the sub-spinal process, common to the
whole order. The vertebra increase on their spinous and transverse
process, rather than bodies, to the middle of the body, the spinous
becoming more erect and longer, the transverse longer and flatter.
After the middle they decrease in the same order, retaining the sub-
spinal process almost into the tail. Sixty-two vertebra remained
upon the skeleton which had lost a portion of the tail. Twenty V.
bones, each attached to the cartilagenous disk remained. These V.
bones form an attachment for the muscles moving the flukes of the
tail downward and backward. Though not attached to this skeleton,
[ found in others a well developed scapula, with coracoid and acro-
mion process, the humerus, radius and ulna massed into one, and
metacarpals and phalanges, typed out by spots of bony deposits
upon cartilage. The true ribs or those attached to sternum were all
jointed, one third rib from sternum, and all the ribs were articulated
to the transverse process. These divergences, no doubt common to
the smaller genera of the order become important when we consider
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this class as the first type of air breaching warm blooded mammals
created. That this species is now confounded with D. delphis by the
fishermen of our coasts, and has been deseribed as such by Godman
and Jackson, cannot be doubted. Of its habits little is known,
though common upon our coasts. The Indians readily distinguish it
from Phoceena communis, and care little for its capture, as it yields
less oil and is more difficult to kill. Of their relative number with
Phoceena in the Bay of Fundy, perhaps half-a-dozen are captured
during the season, at Dighy Gut, while of the other, perhaps one
thousand.  The specimens T have deseribed were small, and no
doubt young fish, some individuals going above eight feet in length.
The adults may have the marking more decided and teeth more
numerous. In its skull and skeleton it so resembles the Genus
Lagenorhyncus that I have placed it there and adopted Gray’s

conjecture of its beiug the D. delphis of Jackson.

Phocena communis,

Phocena fll/n’l'(‘/([(:f;‘)'il.
ComyoN Porroisg.—PurriN Pic.

This is by far the most common species inhabiting our shores.
They are met with on all our coasts, but mostly along the sides of
the Bay of Fundy, especially where it pours its rapid tides through
the Digby Gut into the Basin of Annapolis. Here in spring and
summer they may be seen in eager pursuit of the gaspereaux and
herring, which are running for their spawning and feeding grounds.
In this turbid tide they may perpetually be seen rising and disport-
ing themselves, unmolested indeed by the fisherman, but keenly
hunted by the few remaining Micmacs, who come from the interior
and form temporary camps on its rocky shores.

On the 23rd July, 1874, at the fishing beach, Digby Gut, I
examined a large female porpoise, which, with her young one,
was freshly brought ashore, both covered and killed by one shot.

Extreme length ..... Flesaae svin s oo O feet 1 inch.

From nose to D. fin............ S T . « 2 T s
D. fin.in/hoight :.ivcs whussssnssvsvvnisssinsmsses D &
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D. fin in breadth.........cvvenvun..

7 inches.
Girth in widest part

3 feet 3 ¢

Width of tail. 1 ¢«
From nose to fore fin ] ¢
Eye from nose 10 ¢
Longth-of month oo ammvivssss it R 4
Blowhole from nose 7

In external form the body was very round but tapered very fast
behind the dorsal to the tail. The two last feet being scarcely one
quarter the circumference of the body; the mouth was not pro-
longed into lips or snout like the ocean porpoise. The outline
arising from a somewhat prominent forehead rose gently to the back
in, then fell suddenly to the tail which was set up like a duck’s.
The lower line of belly, commencing from lower lip, slightly con-
cave, swelled rapidly into a convex line till beneath dorsal, then
sloped rapidly to tail. The whole appearance, though evidently
elastic towards its tail, was that of a firm inflexible body, which
did not give way to its own weight, or become flattened when out
of water, as the sharks often do. The line of mouth ran upwards
crossing the line of the axis of body at about an angle of 40°. If
produced it would run through the back fin. The under lip closed
into the upper ; the eye was small and near the angle of the mouth,
the external orifice of the ear a little behind the eye, was of the
size of a bristle ; the fore fin was very small, inflexible, of a long
oval, and though nearly immovable yet having a slight flexion at
the humeral joiut, and this joint was outside the integuments ; the
back fin was a little higher than long, anterior edge slightly concave
at base, but well convexed at tip—the posterior edge well concaved.
In this instance I did not notice the small spines on the anterior
edge of fin, but as my attention was not called to it, and as after-
wards I examined eight or ten of both sexes and found them upon all
I must have overlooked them, and must conclude they are typical.
The spread of the tail which was horizontal and turned up, was one
foot ; the mamma were hid in two small folds on either side of a
deeper and larger fold, holiing the vulva; the male organs were
hid in a like fold ; the mammary glands, when opened, appeared to

be a plexus of vessels, turgid with red blood, and a thick white milk
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flowed from them. In colour, the entire upper parts, including
edge of lower lip, fore fin, dorsal and caudal fins were beautiful
shining black. This black emarginating the lower lip, and passing
through the fore fin ran irregularly to the tail. Below this, pure
white shaded at the junction of the colour by ashy grey, which grey
also appeared in irregular patches upon the belly. In others that I
observed afterwards the black line was less distinct, and large
greyish patches above the shoulder. These last answer to the
colouring in Jardine’s Nat. Library. The young beside the mother
was about three feet long, or two-fifths the size of herself. The
whole figure just out of water—the skin soft, yet glittering—its
symmetrical rotundity—its beautiful black and pearly white—its
arched forehead and emarginated lower lip, with its appearance
of strength, mingled with flexibility, strike you at once. A recent
skull measured :

From occiput to tip of nose .................. . 9% inches.
Greatest width of maxilla bones . ...... ........ 5 ¢

As usual in this order, the os frontis was nearly covered by
the maxilla bones, its superior surface thrown up into high ridges,
the nasal bones, two knobs posterior to the spouting holes, and the
intermaxilla bones forming two irregular cubes directly in front of
these holes, instead of the plane concave surface found in other
genera of this order. The palate was broad and flat, and formed
by the maxilla bones, the intermaxillas, and a small portion of the
vomer. The teeth were on upper jaw, about twenty-two or three
on either side, and in lower jaw about the same. They were con-
tracted at the root, but broad and trenchant at the edge. The
number is given as an approximation. There was no alveola
process—no teeth at either commissure, and teeth were held in a
thick mucous membrane, rather than in an alveola process.

In a recent skeleton of one three feet and one-half long, exam-
ined in July, 1875, the sternum was of one piece, but hollowed on
one gide of the interior surface. The ribs were fourteen, one pair
so small as almost to escape notice. Eight were articulated to the
sternum by a cartilage longer or shorter, and all these eight had a
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joint one-third of rib distant from sternum; the spinous processes
were short and broad ; the transverse long and pointed, especially
at the middle of the body ; the ribs were attached to the transverse
processes. The scapula was shaped like a pole axe, with acromion
and coricoid processes ; the humerus ulna and radius massed into
one bone, and the carpal, metacarpal and phylange bones pretypi-
fied by osseous deposits, rather than separate bones. In the
Phocaena then we find the short, broad, spinous process, differing
from the other genera, but in common with them the rib articulat-
ing with the transverse process and jointed in the middle.

The porpoise probably frequents our coast the entire year. It
is seen in early spring and again in December, but is only hunted
during the summer months, when they approach the shores in
pursuit of the migratory fish, and when only they are fat enough as
our Indians say, to repay their capture. At other seasons they
doubtless prey upon bottom feeders, on cod, flounder, haddock and
hake. They pup in April or early May, and produce one at a birth,
which about the end of June is three feet long, or two-thirds the
size of the mother, which still suckles it. During pairing time they
are exceedingly bold and careless of your approach, seemingly not
noticing you as they pursue each other in frolicksome play. In ordi-
nary times they rise to the surface about every ten minutes, some-
times throw themselves entirely out of the water, but usually make
about three rotatory dives on the surface, and then retire below.
If you are near you will hear a slight puff or snore. They usually
swim in small herds, both male and female—the young beside the
mother. Though, doubtless, the fishery of them might be made sys-
tematically profitable, and much more oil extracted from them than
by the rude Indian way, yet our fishermen have never abandoned their
more valuable herring or hake and cod, in their pursuit. It is left
for the few lingering descendants of the ancient Souriquois to follow
a sport they must have caught from their conquerors rather than
received from their ancestors. The ancient Indian had no market
for their oils, or iron pots to boil them in, or guns to shoot them.
They could obtain food easier than by chasing them with stone-

headed lance, hurled from a birch cance. But however got, it sits
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them well. It shows well, in that waiting, patient, but fiery
glance—taking in everything in a moment—in that double instinct,
or two men acting as one like a machine, and in that absorbing
love of sport, devouring hunger and cold, and making age for a
time spring to labour, forgetting what it has lost, and youth to
anticipate that strength it has never yet attained, A sweet rural
lane from the town of Digby, insensibly losing its cart ruts, then
changing into a bridle path, then obstructed by brush fence, ending
in a sheep walk, winds under the brow of the north mountain, and
brings you out upon Fishing beach, looking broadly out upon the

Bay of Fundy.

landslides from the steep mountain side, have formed at its foot

Here the ruins of countless ages and continual

a terrace level, now well clothed by alder and spruce pine, the
rough shingly beach lying seaward far beyond with its ceaseless
roar. Here the red man has pitched his tent. It is only a sum-
mer one, and you miss the neat birch bark wig-wam with its
conical form of poles tied at a centre. A curious patch of old rags,
dead bushes and broken boards, picked up in the landwash serve
as a substitute. You have come down to see a porpoise hunt ; the
whole place reeks with oil ; the stones themselves are slipping with

All is quiet. The

lords of the soil lie sleeping in the hot July sun—the dogs are too
ping ) g

it, and the smoke fires poison the very air.

lazy to bark, and the children are playing on the shingles to
seaward. You ask a squaw, invariably using their terse tongue,
¢¢ Sister no porpoise to-day ?” and she answers you shorter, ¢ Too
much wind.” As you turn to depart, you notice the sleeping men
almost simultaneously starting up, glancing around, and with light
hand and lighter foot, noiselessly but rapidly preparing their guns,
lances, paddles and canoes. The wind is rapidly falling, and looking
seaward large patches of simmering calm are forming in the rapid
tideway, and yet those sleeping fellows found it out before you.
Carefully as if it were a baby, their frail canoes are launched, and
the little flotilla is at sea. A school of porpoises have been break-
ing water far to seaward, and each Indian seeks the place where he
thinks they will break next.

Each canoe has a standing figure forward. He is a poor fellow,

ik
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drunk last night, ill fed, and il]

clothed, anq his
shows through many a tattered

ag ;

greasy red skin
yet as he stands there, with
his gun across his breast, no Grecian demigod,

upon pedestal of bronze
does upon his bit of fraj] bark, tossed
His pose is both strong and

no Roman cop-
queror ever stood 80 firm or marble as e
upon the savage rolling tide.
easy to indifference, His high cheek
yvet the light of
hair, that his

bones, and flattened features

are downright ugly,
sport has so lit that broad

nostril an( tossing
figure would pale not, if put beside an
light, or martyr illuminated by holier fire

Behind him, at the

bronze
ancient hero )it by battle
stern, sits his ¢ gltep €20 "—two men with

one mind. This rearward fellow’s

duty is to
balanced, and to watch every

l\u-p his eanoe

even
motion of his superior,

A\an a word
sees nothing, yet there 13
out from the foremost

is spoken, and your dull Saxon eye a
dirty flattened palm thrust fellow’s rags, now
The stern fellow

lap with the easiest

elevated, now th'pr(-»ml, dirw'tin;_f every motion,
too sits his ru“ing

perch, his paddle

across his
indifference, and yet

an untrained foot would ney

er stand an instant.
or untrained man sit

thwart of that canoe
without being shot into the sea, and rolling her

many a yard, A flotilla of some half
roll, and wait and watch their prey.
within Ihirt.\' yards of the

for a moment upon the

over and over for
dozen of these pretty crafts
A Porpoise now
nearest canoe,
and a broad glittering bac

breaks water
quietly—q slight snore—
'k, followed by a fin goes gliding in a
circle t}n'ungh the water,

The nearest Indian
is whirled to the

M(mll.\’ water, and
he drives it into the 11.\'ing' fish,
broad upon the red

fires, and his canoe
now armed with

l_\'in‘g~ with its white Sie
and oily water,

a long lance,
l" l'”l(l l)('”-\‘q
With it he controls its feeble
from einking, and guides it
Here an inclined plane is
the paddles upon the
the water.,

struggles, keeps it to the side of his

formed by resting the handles of
sides of the canoe, the blades ﬂn:lting upon
Up this watery plane the round fish is urged, and pulled
and guided by their dexterous hands, and ﬁn:l“y the handles inside
being tilted, jt is rolled safely on board,
and three hundred, that of the

canoe,

Its weight between two
canoe scarce fif't_v pounds,

This feat
%0 daintily, so silently performed, ¢

ould not haye been done without
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the most dexterous balancing, the nicest handling, and the most
perfect accord betwixt man and man. Nature teaches her forest
child some lessons she withholds from his civilized conqueror. As
flies the fish hawk with his prey straight to his nest, so usually the
red man brings to camp his victim, but they are not unknown
half dozen in hunt.

¢¢ Malti Pictou,” said his paddle man to me, ‘¢ once took thirteen

sometimes to pile a their canoes in one
in one canoe, he say, he then had enough—suppose where me sit
just so much above water,” measuring off upon his greasy finger
about half an inch, to show me the canoe was loaded to gunwale ;
The

fish when brought to shore is flenched like a seal, and the blubber

¢« Basin all over glass,” he added to explain the perfect calm.

about two-thirds of an inch thick attached to the skin, is cut into
small pieces by the women and children and thrown into an iron
pot filled with boiling water. Sitting around this, they collect the
oil as it rises to the surface. In this rude way some two or three
gallons may be obtained from one fish. Some Indians have had

fifty or sixty fall to their own

gun, and perhaps from three or
four thousand gallons may be the yearly produce of the South
shore of the Bay of Fundy. The cil is valuable, gradually increas-
ing in price, and if the Indians could place it properly in the
American market, it would net them a good return.

In naming this species I have, following Bell, Camper and
Jackson, considered ¢‘communis” and ¢¢ tuberculifera” as identical.
Gray on the other hand makes two species, differing by the one
having short spines on the anterior of dorsal fin, and in its oste-
ology. In the American species these spines are so small that they
may be overlooked, but having taken about ten specimens of both
gexes at the water’s edge, and finding each to have spines, I may say
it is the exception for them to have none. In counting the ribs of
a young one taken in the Bay of Fundy, I found fourteen pairs and
cight attached to the sternum. As Gray makes thirteen pairs only
and seven attached to the sternum, I recounted them and caused
The four-

so small that they might easily have been

others to count them for me, but with the same result.
teenth pair were
overlooked.
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Beluga catadon.

Waite WuaLE.

Of this beantiful species I have only the report of our Indians,
of its casual appearance in the Bay of Fundy and on our coasts.
They call it a white porpoise, and all agree in its size and appear-
ance. They have a superstitious dread of it and never attack it.
There is a tradition of one having been stranded in the Digby
Basin many years ago.

Our visitors are doubtless strays from the Gulf of St. Lawrence,
where they abound and are fished for their oils.

Globiocephalus intermedius.
AMERICAN Brack Fisn.—BorrrLe Nosk.

This species is common enough upon our coasts, but seldom
taken. They are too large for the Indians to attack, and their
habit of rushing to each other’s support when wounded or stranded
makes them too formidable to be attacked from frail canoes. When
a large number of them appear off a harbour’s mouth, in which
are many strong and well-manned boats, the boats go to seaward of

them and returning in close order upon them, by firing guns, loud

- shouts, and splashing the water with their oars, the whole herd is

easily frightened and stranded. The whole settlement rejoices in
this rich harvest of oil—sometimes twenty are thus taken.

One was stranded by the tide-way at Lunenburg, Nova Scotia,
during the summer of 1873. The long falcate pectoral—the caudal
fin, and the skull and jaws are in the Provincial Museum, Halifax.
This fish has been confounded with the black fish of Europe,
(G. melas), (G. Svineval Gray), by DeKay, but is considered a
separate species by Gray from osteological differences. The skull
preserved at the Provincial Museum, Halifax, measures :—

Longthviioiicoiseiivisarinine
Width widest part. ..... oo

Senans Foce 7 inches.
Length of Lower jaw ......... 9 o

Width of lower jaw at condyle ............ 6§

Teeth in lower jaw extended......... shan 7 ¢ from tip.
The largest 100thi.iv..eeesvssisssaaasiisses )

3
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In form, this skull was lower and broader or flatter than
5 Phoceena or Delphis. The intermaxilla bones very broad, covering
to the end.

the nasal bones appeared higher than crest of maxilla’s, which here

the maxilla’s almost Posterior to spouting holes

covered the os frontis. Anterior to spouting holes, the intermax-
illa’s were very flat and concave. The teeth were all gone from the
upper jaw but in the lower jaws there were only fourteen left.
They were strong, conical, incurved and pointed, and of various
sizes, the largest being one inch long. From the state of upper
jaw it was impossible to say if the teeth had dropped out after
death, but in the lower jaws there were seven alveola cups, showing
where a tooth had been lost during life. Unlike the other genera,
Phoceena, Delphis, and Lagenorhyncus, whose teeth have no alveola
socket, their teeth seemed set in a strong but spongy alveola bone,
extending seven inches on either side of jaw, and wherever a tooth
had gone, there a shallow cup remained, as if during life, the tooth
had been gradually pushed out by a bony deposit filling up the
alveola process into a shallow cup. Thus counting the remaining
teeth with the cups we could say the lower jaw had ten teeth on one
side and eleven upon the other, which would give over forty for all.
The palate was very flat and no vomer showing. The commisurc
of the lower jaw round, strong with no teeth inserted at its arch.
The pectoral fin was four feet long and eleven inches in its widest
part. In shape it was a very long oval with its long axis produced
to a narrow point and depressed downwards.

Art. III. — SPONTANEOUS (GENERATION, OR PREDESTINATED
GENERATION. By ANDREW DEWAR.

(Read April 12, 1876.)

IN giving a paper on the above subject, we are well aware that
we are treading on dangerous ground. The bare mention of the
title is enough to arouse bitterness and contention in many whose
minds have been trained in the strict theological schools of a past

day ; but, knowing well that we are addressing a Scientific Society
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b1

who look at and discuss the subjects brought before them from no
other than a ecientific point of view, we desire to claim your
ttention for a short time to the much debated question of spon-
taneous generation.

We do not come before you with any new experiments to illus-
trate the subject, for we are of opinion that so far as experiments
are valuable, no new ones can be performed that would materially
alter the position of affairs, or give a further insight into the begin-
nings of life. Such have been made scores of times and by as many
different Besides, no one would put faith in experiments
performed in such a benighted country as Nova Scotia.

mern.

Sceptics on the subject are of opinion that a microscope will yet
be made which will enable us to see the very evolution of life ; but it
must be apparent to any one, that until we can see an atom geparate
ind distinet as an individual—a result which of course can never
ensue as the very atmesphere we look through is composed of atoms
—we can never see two atoms coming together and exhibiting life ;
thus the birth of life will remain for ever a phenomenon buried in
infinity.

the modus operandi by analogy, a proceeding which, under the

But this should be no hindrance to our reasoning out
ircumstances, is perfectly allowable and scientific.

The general meaning of the term Spontaneous Generation is,
that matter of itself and by itself, without seed, egg, or antecedent
vegetable and animal life, creates out of its own substance a living
plant or animal.

Taking this as our groundwork, we proceed to state that we
believe in Spontaneous Generation, in so far as that life may be
originated in matter without seed, egg, or antecedent life, but with
this ecssential difference that we believe in a power higher than
matter or the force implanted in matter, and that it is this power
which is the original source of life in matter.

Instead of Spontaneous Generation therefore, we would rather
say Predestinated Genepation, because when a new creation is
formed, it has only come into being by the exertion of a law
implanted in matter in the beginning, by which it was ordained

o
that when certain atoms of matter came into a certain position and
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condition, a plant or animal of a certain character would be the
result.

Even in this statement, however, we go further than the Evolu-
tionists, or the most advanced so-called materialists of the modern
school of thought, for Dr. Tyndall (who may be taken as one of
the leaders of the school) in his late Belfast address said : ¢ They
will frankly admit their inability to point to any satisfactory experi-
mental proof that life can be developed save from demonstrable
antecedent life.”  Of course Dr. Tyndall here means that they have
no proof that life has been developed save from antecedent vegetable
or animal life, from the seed or the eqg,; but if, as we maintain,
and will shortly show, that magnetism, or the force which governs
matter, is only a lower form of animal and vegetable life, any new
creation, or instance of spontaneous generation, is only a develop-
ment from this lower inorganic life (as we may call it), to the
higher organic life ; so that all life, in one sense of the term, must
be and is, developed from antecedent life.

Darwin, and Huxley who supports him, have another theory to
the same effect as Tyndall's. In his ¢¢ Origin of Species,” Darwin
says: ‘¢ I should infer from analogy, that probably all the organic
beings which have ever lived on this earth have descended from
some one primordial form.” Again: ¢“I view all beings not as
special creations, but as the lineal descendants of some few beings
which lived long before the first bed of the Silurian system was
deposited.” No explanation is offered of the origin of this primor-
dial form. We not only say it is unnecessary that there should be
any antecedent animal and vegetable life, but it is not even
necessary to have a primordial form to father everything. We
assert that out of the ¢“dead hydrogen-atoms, the dead oxygen-
atoms, the dead carbon-atoms, the dead nitrogen-atoms, the dead
phosphorous-atome, and all the other atoms, dead as grains of shot,”
which Dr. Tyndall speaks of,* (but which we say are all alive,) new
forms of life are created and brought into being every day.

Furthermore, so much is this the case, that were it possible to

translate all the living animals, great and small, visible and 3%

*Belfast Address.
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invisible, to another world, so that not even a primordial form was
lett, we believe that with the properties with which matter is
endowed, and with the limitations which the Deity has imposed on
the creation and propagation of monstrosities, that the earth in the
courge of a few centuries would be re-inhabited with animals and
men that did not materially differ from the earth’s present occupants.
The only faculty probably which eould not be evolved out of matter
would be the divine mind of man, which the Deity alone, by ano-
ther special interposition could restore.

To our minds the doctrine of special ereation is an invidious, if
not a very reprehensible one. To say that no new plant or micro-
scopic being can come into existence without the special interposi-

! tion of the Deity, is idolatry of a worse kind than that of the heathen ;

‘ for while the heathen make their God capable of all things, from

8 causing the rain to fall on their fields to saving their souls, we make

a God for ourselves, and limit his powers to correspond with our

finite knowledge. A an make a machine which goes of

itself if it is only wound up, and it does not again require his super-

man

o

vision, but our God who has made his machine, requires continually
to superintend and interpose in its progress. A man may invent
a kaleidoscope which gives a never ending succession of new and
beautiful forms and figures long after he is dead and buried, while
the Deity must be present at the birth of every new form of life in
the carth which he has himself made and peopled. A God which

3 endowed matter from the beginning with properties which enabled

it when in a certain condition to form new life, is certainly greater
8 than one who had to interpose in every new creation.

The more
grand, the more omniscient, and the more omnipotent our God is,
38 the more worthy he is of our worship and adoration ; it ill becomes
M any-one, therefore, to detract from His glory, or to put any limit
W to His Majesty.

[t is denied by many that instances of spontaneous generation
have ever taken place, but it is an undoubted fact, that wherever
experiments have been performed, whether by Pasteur, Childe,
Bastian or others, and whenever fair play has been given to the
experiments and life has had a chance of budding, life has resulted.
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There are of course scores of men who conduct experiments in
such a way that life has not a chance of exhibiting itself. They
enter into the subject with a mind predisposed against the theory,
and perform the most useless experiments under the most absurd
conditions. They did not want to produce animals which lived
under like conditions with ourselves, or the animals around us, but
creations which would be subject to conditions which are imposed
on no living thing. Because animals would not form in solutions
known to be destructive to all animal life ; because animals could
not be evolved with a body which would endure being boiled or
roasted ; because animals would not come to life in an atmosphere
below zero, or could live without water, spontaneous generation
was a farce! Many also would mix up mineral substances alone,
expecting an animal to result, when the only possible one would be
of cast iron, rivetted and jointed with nuts, screws, and washers;
they forgot that even such an animal—a locomotive for instance—
requires fire, air, and water, to set it in motion. These experi-
ments by incapable or prejudiced chemists, do not, however, affect
the main proposition—which, indeed, forces itself on everyone who
has seen stale beef. cheese, fruit or vegetables—viz: that under
favorable conditions, life will continually spring up spontaneously
in matter.

As our time is limited, and it is impossible for us to analyze the
subject as we would like, we will confine ourselves to showing what
life is, and if we can prove that the life which forms crystals and
rocks and moves the compass needle, is the same as that which
grows trees and moves our bodies, then we may consider our prem-
ises proved, for as all organic beings are composed of so-called
inorganic matter, and if the same life pervades both, what should
prevent the life force from gathering several inorganic atoms, and
growing them into an organic animal? We do not say to grow into
an elephant or a hippopotamus in a few days, but into a microscopic
animal, having as much semblance of life as an oyster or a sponge.
That these animals might, however, develope into creatures as large
as elephants, it deposited in favourable situations, and left undis-
turbed, is not only possible, but probable.
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DEWAR—ON SPONTANEOUS GENERATION. 39
Strange to say, although the origin of life has always been a fas-
cinating one with philosophers, and the laws which regulate the
physical and inorganic creation have allured the minds of an equal
number of men, yet so far as we are aware, no one has ever
attempted the very obvious problem of tracing the connection
between the two. They have always been considered as two forces
separated by a very wide gulf indeed, but if we only look at it in a
common sense light, it is surely more in accordance with the grand
workings of nature that there should be only one law of life or
motion than that there should be several.
In the first place what is life in the broadest acceptation of the
term? We should think any movement or motion of bodies would
be called life, for the only death that we can imagine is stillness.

Secondly, is there such a thing as stillness, unchangeability or
immovability in matter? None that we know of; even those
physicists who deny that inorganic matter has life say that matter
is possessed of motion, but what that motion is they do not under-
stand, and they do not even hint at its affinity to organic life.

Seeing then that all nature has motion or life, what in the third
place is the lowest form of it? Looking at any object around us,
we see that there seems to be an attraction of like to like—for
instance in a table or chair the woody fibre has such a strong tena-
city, each atom for the other, that they cannot be separated except
by force, as by fire or chemical action. Take iron, coal, stone,
our bodies, or indeed anything, and this one fact stares us continu-
ally in the face, that matter has an attraction Jor its like.

Again, the lowest form of force we know of is magnetism. A
piece of iron magnetised will attract other pieces of iron to it. But
besides this attraction there is also a repulsion, and thus we have

become acquainted with the polarity of iron. If we break a magnet

each piece has polarity, and if we break till we can break no longer,
each piece will still exhibit polarity, and then we, as Tyndall says,
“ prolong the intellectual vision to the polar molecules” and see
them endowed also with polarity. This reasoning has been objected
to by Tyndall’s critics as unscientific, because, as one said, ¢ by
crossing the boundary of experimental evidence it is no longer in




40 DEWAR—ON SPONTANEOUS GENERATION.

any sense a scientific conclusion,” but we fail to see its unsoundness,
and if such deductions are not to be allowed, there is a limit put to
all scientific investigation and first causes would never be discov-
ered. If we thought the question worth arguing we could easily
show that in all sciences when direct evidence is impossible, an-
alogical evidence is accepted. The world will not, we think, in
this instance, submit to be led by an anonymous critic, even
although he is a contributor to Blackwood.

The next form of force that we know of is in a plant or tree.
We before drew the attention of the Institute to the great similarity
between the force of a tree and the manner in which the tree grew,
to a magnet with filings at either end. 'We showed how there was
no growth comparatively speaking from the trunk, as the centre of
the magnet, and how the roots and branches repelled each other
and never came into contact ; all exactly as we find it in the iron
magnet.* Seeing then that there was no theory before the world
of the cause of the life of a plant, and seeing that all the exhibition
of its force could be explained by magnetism, we thought we were
justified in concluding that the life force of a tree was magnetism.

We also spoke of an animal exhibiting somewhat similar pecu-
liarities in its shape and growth, to the iron magnet. A man’s legs
and arms spread out at either end of his trunk or body, and the life
force or action is from the centre (or stomach where the food is
dissolved) to the extremities. If we take the lowest form of life—
the zoophyte—we find that if we cut it into innumerable pieces
sach piece will form another complete zoophyte, thus further resem-
bling a magnet. The problem of the vital force of men and animals
not being known either, we thought ourselves justified in also
saying that the highest as well as the lowest development of life or
force was magnetism.

Furthermore, what is true of one magnet ought to be so with
another. If then we are correct in saying that the molecules of an
iron magnet have polarity, the molecules of all plants and

animals being maynets, should also have polarity. Again, as

* As in breaking a magnet also, each piece shows itself a complete magnet ; o in plants
or trees, each eutting shows itself also a complete magnet by growing.
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all minerals, rocks, etc., have a certain structural power which may
be traced to magnetism, we make the broad assertion that all the
atoms of matter in the earth have polarity. But it will be said
this is only an assumption and nothing more, and as it cannot be
proved, we may only take it for what it is worth. Yet strange as
it may seem, nothing is easier of proof, and we do it in the follow-
ing manner :

We have said that in breaking a magnet each piece is found to
be a separate magnet having polarity, but if we reverse the experi-
ment, and incorporate a number of magnets into one, each magnet
merges its individual polarity into the magnetism of the whole, and
no matter what may be the size of the magnet, or the number of
magnets incorporated with it, there can never be more than the two
poles in it. This leads us, in passing, to say that if an argument
holds good in one extreme, it ought to hold good in the other.
Thus with regard to Tyndall’s prolonging the intellectual vision to
the polarity of the magnetic molecules, if such a deduction is not
scientific because ¢¢it crosses the boundary of experimental evi-
dence,” then neither is it scientific to say, that if a million magnets
were welded into one great magnet a mile long by half a mile broad,
it would have only two poles, because such an experiment is
beyond the experimental boundary ; yet no one would ever dream
of doubting it. Strange also as it may seem, we have a real mag-
net much larger than the imaginary one we have pictured, composed
too of innumerable smaller magnets; but this anticipates the
concluding proof to our magnetic or rather ato-magnetic theory of
life, (for we include the atomic attraction of like to like in it,
because the two forces are inseparable). We have said that the
atoms of all iron are magnets ; we have also said that the atoms of
all plants and animals are magnets; we have even hazarded the
assertion that the atoms of all matter in earth, air and sea, are
magnets, and herein lies our proof of it. If all the atoms in the
earth are magnets, then the earth itself ought to be one vast pon-
derous magnet, with only two magnetic poles. And is it so? The
only answer is, Yes!

In conclusion, is not this as it should be, for where is the neces-
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| sity for a multiplicity of forces when one is sufficient for the pur-
| pose. We enter a machine shop, and amid the buzz of wheels and
| bands we see an engine in a corner running not only the small

wheels, but turning the large fly-wheel as well ; or we look on our

harbour and see the same power moving not only the pleasure steam-
yacht but the ponderous iron-clad as well. If then such is the
manner in which man accomplishes his objects, if it is his endeavor
in every force he controls to make it work not only small things but
great, how much more should it be nature’s mode to work in a
) similar way, for all man’s highest efforts are but to imitate or to
copy her, and it is not possible that the original should be less per-
fect than the copy.

Spontaneous Greneration, therefore, or the cause of it, is only
one quoin stone in the arch which girdles the universe, withoat

which nature herself would be incomplete, and in a state of chaos.

Arr. IV. — HaALiFAx MEeTeEOROLOGY 1874. By FREDERICK
; Avuison, M. A., Chief Meteorological Agent.
(Read May 10, 1875.)

I HAVE confined myself this evening to brief remarks upon my
meteorological observations at this station the past year; as,
although statistics are now rapidly accumulating, it is well to
defer extended deductions from comparisons of observed facts until
a still larger mass of figures and notes be obtained, so as to ensure
more accuracy in normals and limits, to work from in the future
time.

Summarizing 1874 then, we find a cool moist year, varying in
. these principal characteristics very slightly from its two immediate
‘ (i predecessors. The actual tabulated results were as follows :—
! Mean temperature 42°25 —or .61 below the mean temperature
of 12 consecutive years from 1863 inclusive. The maximum was
86°, 93°1, being the highest I have ever recorded here—that was

in August 1872. The minimum was 15°8—the lowest degree I
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sity for a multiplicity of forces when one is sufficient for the pur-
pose. We enter a machine shop, and amid the buzz of wheels and
bands we see an engine in a corner running not only the small
wheels, but turning the large fly-wheel as well ; or we look on our
harbour and see the same power moving not only the pleasure steam-
yacht but the ponderous iron-clad as well. If then such is the
manner in which man accomplishes his objects, if it is his endeavor
in every force he controls to make it work not only small things but
great, how much more should it be nature’s mode to work in a
similar way, for all man’s highest efforts are but to imitate or to
copy her, and it is not possible that the original should be less per-
fect than the copy.

Spontaneous Generation, therefore, or the cause of it, is only
one quoin stone in the arch which girdles the universe, without

which nature herself would be incomplete, and in a state of chaos.

Art. IV. — HaLiFAx MeTeEOROLOGY 1874. By FREDERICK
Auvuson, M. A., Chief )f(*[c'/)/'u[uy('('((l Agent.
(Read May 10, 1875.)

[ mavE confined myself this evening to brief remarks upon my
meteorological observations at this station the past year; as,
although statistics are now rapidly accumulating, it is well to
defer extended deductions from comparisons of observed facts until
a still larger mass of fizures and notes be obtained, so as to ensure
more accuracy in normals and limits, to work from in the future
time.

Summarizing 1874 then, we find a cool moist year, varying in
these principal characteristics very slightly from its two immediate
The actual tabulated
.61 below the mean temperature

predecessors. results were as follows :—

Mean temperature 42°25 — or
of 12 consecutive years from 1863 inclusive. The maximum was
86°, 93°1, being the highest I have ever recorded here—that was

in August 1872. The minimum was 15°8—the lowest degree 1
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General Meteorological Register for 1874.
HALIFAX, NOVA SCOTIA.
Latitude 41° 39’ 20” North. Longitude 63° 36’ 407 West. Height above Sea, 98.5 feet.

OBSERVED BY F. ALLISON.
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know of in Halifax ; though approached within .8 on the evening
of the Tth of January, 1866. These extremes gave a range of
101°8 — somewhat more oxtensive than usual. The mean daily
range of temperature was 19°26, but on one day in January it
ranged 40°7,

The mean pressure of the year, abnormally increased in some
months by their want of heat, and lightened in others by excess of
wet, came out only .065 over the 12 years normal. The barometer
varied between 30.604 in January (a most extraordinary height in
Nova Scotia), and 28.830 during a snow storm in February ;
giving a total range of 1.774.

The mean pressure of vapour was .252, and relative humidity
80.2. Mean amount of cloud 6.02, which shews a comparative
deficiency in clear sky, readily accounted for if we cxamine below
the emall proportion of absolutely dry days.

45.24 inches of rain fell. This depth is above the normal of
this climate by 1.8 inches ; and it fell on 140 days, instead of only
124, the mean number classed as rainy. Though mentioned in
former papers, I may repeat, chiefly for the information of members
joined within the last few years, that T call a ¢¢rainy day” one on
which appreciable rain falls during any part of the 24 hours, and
as we measure to .01 of an inch, many days may appear ¢ fine” to
the public, which the meteorologica! record marks as ¢ rainy.”
Time will not permit to give all the rcasons for my introduction of
this method into Nova Scotia, but I may say I follow the classifi-
cation of the British Office, G. J. Symonds, and the most experi-
enced rain observers. 89 inches of snow fell, 8.2 inches more than
the 12 years normal ; though less than in 1871, 1872 and 1873, all
of which were exceptionally snowy years. And this snow fell on
60 days, a number 25 per cent. greater than the normal. Melting
this snow, (and I may mention in passing, what is known to most
of my hearers, that new fallen snow in this country gives an average
equivalent in water of one-tenth), and adding its product to the
rain, we have a total precipitation of 54.18 inches, being 1.95 inches
greater than the normal depth. Our ¢“dry days”, (days be it
remembered without even .01 of precipitation), numbered 188.
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204 days is the average of a year since 1863. [ have purposely
avoided, for the present, comparisons with any other stations at
home or abroad. This is not the object of this paper. But I may
be allowed to remark that our 204 Halifax dry days exceed con-
siderably the yearly Kew number.
Closing the year with the record of occasional and miscellaneous

phenomena, I noted in 1874 —

28 Auroras, 8 Lightnings,

18 Gales, 1 Hail,

18 Fogs, 3 Rainbows,

{7 Dews, 8 Lunar Halos,

63 Hoar Frosts, 11 Lunar Corong,

7 Thunders, 8 Solar Halos.

On 64 days we had fair sleighing.
That we may have clearer insight into the details of the weather
of the year under discussion, I now take up the months in order : —
January was mild, although shewing on the 27th, the extraordi-
nary minimum above mentioned 15.° 8 below zero. Its mean
pressure reached 29.977 (.210 above the month’s normal). It was
. Light

S. W. winds prevailed with a mean velocity of 6.09 miles per hour.

a cloudy month : mean obscuration of sky reaching 6.97

Rain was in excess—3.80 inches falling, and the <]rluth of snow
15.7 inches, slightly deficient.  We look for 17 dry days in Jan-
uary. We had but 12.

quent breaks occurred in the sleighing ; leaving only 16 days for

There were 4 gales, none heavy. Fre-

runners.

February was cold—nearly as much below the mean as January
was above it. The barometer still stood high: mean 29.841.
This month was much brighter than last, wind prevailing from
N. W., but mean velocity yet only 6.66 miles. 2.28 inches

of rain fell, or about 75 per cent. of the month’s normal. Snow

doubled itself, however, 29.9 inches coming down. This reduced
the dry days to 15 instead of 16. 3 gales were recorded, and there
was sleighing on every day.

March became again milder, rising to a mean of 30.78, or 2.10

above the 12 years normal of the month. As the winter declined
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the pressure decreased, coming down now to a mean of
The mean amount of cloud was 5.35.

29.658.
N. W. winds still prevail-
ing, but very moderate, only averaging 5.99 miles. We had rather
more rain than the normal fall—3.63 inches: but the very slight
depth of 3.7 inches of snow.

March, 1875, There was but one gale, and
that not strong ; and sleighing on the first three days only.

(17.3 is the March average and in

we had 14 inches.)

April made small progress towards spring. Its mean tempera-
ture was 33°39 — only surpassing that of March by 2°61, and
falling short of its 12 years normal by 4°34. On the 1st the
thermometer The mean barometer rose to
29.792. Mean amount of cloud was 6.08.

Jé

was down to 7°2.

The prevailing wind
fell back to S. W., with a mean velocity still light—6.37 miles per
hour.  Only 1.90 inches of rain fell, or about 66 per cent. of the
normal ; but the extraordinary quantity of 26.5 inches of snow was
measured, being 17.3 inches above the fall we expect in April.
There were 4 gales, and 10 days sleighing, the latest on the 14th
of the month.

May, with a mean temperature of 49°19, (1°60 above the
normal) offered a The

Wind remain-

great contrast to the preceding month.
29.785. The clouding but 6.0.
a mean of 5.38 per hour.

mean l)rcﬁﬁul'c was
ing S. W. fell to The rain fall was
abundant, measuring 4.76 inches, though not on many days.
0.1 of an inch of snow fell on the 2nd. We average about three
quarters of an inch of snow early in May.
on the 26th.

In June we retrograded sadly in mean temperature.

The wind blew a gale

It was
scarcely warmer than May ; 53°66 in place of a normal of 58°80.
With considerable vacillation the barometer resulted in 29.767.
It was the most cloudy month of the year; and the prevalent wind
was S. E., though remaining with the small mean of 5.37 miles.
The normal June rain fall is 3.44 inches.

fell, making 20 wet days.

Last June 7.92 inches
Twice we had thunder and lightning.
July was more moderate in every respect. 62°45 was the
mean temperature—close to its normal. The barometer was high,
mean 29.895. The maximum heat of the year, 86°0, was reached
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m the 10th ; while the 15th, mean 69223, l»rm'ml the hottest (]:1}'.
Mean cloud deereased to 5.66, and the wind to 3.85 miles per
Z-—)‘n’ i“"lll ~

the rain depth, almost the same as the average for July ; falling on

hour, returning to a S. W. prevalent direction. was
m ordinary number of davs, 12.

August again became colder, both absolutely and as compared
with former Augusts.  Mean temperature 61°33.

) "z{m‘n!f! ere, 29.854.

Mean pressure
This month was not so pleasant as July.
We had more cloud, mean 6.47; winds were light, giving a mean

f but 4.25 miles; and S. was the prevalent direction. The rain

fall was still not large, being .29 below the normal, or 3.37 inches.

19 dry day

were 1'(‘1"'!'111‘(!,
September scarcely varied at all from its mean temperature since

1863. This month gave 57°42, while 57°38 is my calculation

for the 12 Septembers.  The temperature never fell below 40°,

and that not till the 24th. Pressure was rather great; mean
29.936. The brightness sensibly increased : mean cloud being
only 5.51.  The returning N. W. wind gave evidence of the decay
of summer. The mean velocity of 4.97 miles per hour was very
amall. A large quantity of rain fell on 12 days: 5.04 inches,
r 1.17 inches above the normal. The first autumnal gale was felt

n the 30th; very heavy.

October, as last month, resulted in temperature nearly the

N

jormal.  48°74 was the mean: and the pressure also continued

steady—29.862. The month was very clear; only 4.88 being the

nean clouding. We had a quiet month, the wind only giving a

mean of 4.48. miles, and the prevalent direction fell back to S. W.
[he rain fall was very small, not half the normal which is 5.20

while this October measured but 2.46 inches. This rain

'm‘lﬁ\"'

was scattered over 13 days. No snow fell, generally we have

tbout half an inch in this month. A moderate gale blew from the

S. W. on the 30th—morning. The first hoar frost formed on the

7th, and the atmosphere first fell below 32° on the 23rd.
November, though slightly colder than the average (which is

37035, while this November’s mean temperature was 36°77) was

1 pleasant month. The mean pressure was very great: 29.900.
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The mean amount of cloud showed a deficiency of .67, being 5.85.
Wind force was increasing, giving a mean velocity 8.40 miles,
though still 1.63 behind its normal ; and prevalent direction was
from due W. Rain fell only to the depth of 3.37 inches; whereas
the 12 years shew an average of 4.80 inches. 2.1 inches of snow,
dizpersed over 4 days, fell; being exactly one-half of the normal
fal. 18 days were completely dry. 2 gales visited us, but
neither were violent.

In temperature, December presented nothing extraordinary : its
mean 26°21 was a very small fraction over the normal. For the
first time that winter the thermometer marked down to 0 on the
30th, and registered —4° on the morning of the 31st. The mean
pressure, though much diminished from last month, kept up to
29.791.

5.60.

The mean amount of cloud was nearly as is common,
Winds still prevailed from W. and increased much ; at last
passing the normal speed, and resulting in a mean of 10.92 miles
per hour. The rain depth, 4.42 inches, was just 1 inch above the
12 years average ; but the 11 inches of snow fell short by over one-
third, or 5.7 inches. The total precipitation, 5.49 inches, slightly
exceeded the normal fall.  But one gale was felt in Halifax, but it
was long and fierce. It began from N. E. on the evening of the
14th. At 1 a. m. of 15th it blew from N. 45.6 miles per hour.
Veered N. W. that day, and above 24 miles all day. On 16th,
still from N. W., it blew over 30 miles till noon, when it gradually
fell.  The first sleighing was on the 18th, and we had 7 days of it
in all December.

Art. V.—Nova ScoriaN Georocy — ANTIGONISHE COUNTY.
By Tue Rev. Dr. Hoxeyman, D.C. L., F.G. S., &c.
Director of the Provincial Museum, Halifax, N. S.

(Read May 10, 1875.)
INTRODUCTION.

I the session of 1865-6 I read a paper on the subject of my
present memoir, which was illustrated by a map. (Zransactions.)
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This paper and map showed the results of amateur work in connec- ous directions, are
tion with the views of others.  Since then—in the summer of 1868, power to the saw-n
[ made a thorough survey of a great part of the County in the ser- for other uses, Tl
vice of the Canadian Survey. I also reviewed a part of this work in The brooks are :
| 1871. These examinations, with others connected, made large Brook, Arisaig Bro

accessions to our knowledge of Nova Scotian Geology, and led us Brook, Knoydart ]
to see the great imperfections of our amateur work of 1866. The northern bo
After all this work, difficulties still existed in the way of under- ~affords abundanc
i standing certain parts of the Geology of Arisaig township—the interest to the oeolo
part of this county which is the most interesting to the geologist ing place.

and l»:l](\“mtn]u;_"i-t. These difficulties have been ulis~i]):1t('(l by the [he Arisaig mon

MeNeil’s mount:

. . r .« e p 4 y ‘ Scoti y
the Cobequid Mountains. This is my apology for the production \\ova Scotia proper.
Cape Breton lias

revelations made during my examination of the I. C. R. section of

of this memoir ¢ On Antigonishe Geology.”

ANTIGONISHE COUNTY
is named after the county town Antigonishe. It was formerly

e . Y v l urnose 1
called the County of Svdney. It is the north-east County of Nova ) purpose to ill
‘ ) v . v o . v Seetl b ave .."
Scotia proper. It is bounded on the west by Pictou County; on ons, traversing

the south by the County of Guysboro; on the north by Northum- 1 Malignant
berland Strait ; and on the east by St. George’s Bay and the Strait 2 Shore to )
of Canso. 3 MeNeil’s 1

ARISAIG 4 Doctor’s B

is familiar to the Canadian geologist as a ¢ household word.” The I8 o Shore to )

use of the word in Nova Scotian geology has been somewhat vagu 6 Frenchmar
) ; Mountain ]

8 Arisaig Pi

9 Smith’s By

10 MeAdam's
11 McAra’s B
12 Knoydart ]
13 Shore Scet]

and unsatisfactory. I have elsewhere proposed to give it an exact |8

application, and to use it in its widest sense—ag indicating
Arisai¢c Townsuip.

This is the north-west township of the county. It is bounded i
on the east by Morristown township ; on the west it is bounded by §

the County line and Pictou county. §

A great part of Arisaig is still covered by forest, and thus far § Brook

! in a geological sense it is largely obscure. The soil is generally] I ' |
fertile, as might be expected from the prevalence of feldspathic and §  ROpe ﬂl‘f“ to |

continuations of two

4

calcareous rocks.  The numerous brooks which intersect it in vari-§
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They afford water

power to the saw-mill, grist-mill and factory, and supplies of water

for other uses.

The ~'<n||nll"\' 1s well watered.

The brooks are: Malicnant Brook, MeNeil's Brook, Doctor's
Brook, Avisaig Brook, Smith’s Brook, McAdam’s Brook, McAra's
Brook, IKnoydart Brook.

The northern boundary of the township—Northumberland Strait

—affords abundance of fish to the settler.

interest to the :‘<'w|‘»‘;i\t.

If S ln‘,:w!

ino place.

|

103 1Aake

[ts shore is of surpassing

it an admirable water-

The Arisaig mountains rise to the elevation of 1010 and 1000 feet.

MeNeil’'s mountain is considered the second hizhest mountain in
Nova Scotia proper.

Cape Breton las an elevation 1360 feet.— dAdmivalty Chart.

GEOLO

GY.

I purpose to llustrate the (;('llltl;‘.\' of Arisaig by a scries of

Sections, traversing it in different divections :

1

9
r4

13

Malignant Brook Section,
Shore to MeNeil’s Mount:
\‘(\411\ l’)l‘nu]\.
Doctor’s Brook,

un,

Shore to McDougall’s Mountain,

Frenchman’s Barn to MceDonald’s Mountain,

Mountain Pass (Doctor’s 1

Jrook),

Arisaig Pier to Mountains,

Smith’s Brook,
McAdam's Brook,
MecAra’s Brook,
](!ln)ll;ll't Brook,

Shore Section from Morristown township to Knoydart

“l'tmk.

[ propose also to illustrate the Geology of the whole County by

4

continuations of two of these Sections—of Sections 8 and 13 :

£ foe St

g Svipe

g

ey
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SectioN 1.—Malignant Cove to Sugar Loaf (Mountain.)

At the Malignant Cove we have a ].:m-h of Liower Carboniferous
conclomerate, |»4'm-l|';|1«'<1 by trap (diorite) in a sincular manner.
This conelomerate has been hardened by contact with the trap.
The conglomerate and trap in contact are exposed to a short distance
up the brook, below and above MeDonald’s grist mill.  The con-
glomerate is then discontinued.  The trap continues to a farther
distance and is succeeded by slates.  Returning to the diorite
(:""i’ and (':'w-in:' it '.\<'\:\':'l‘\' a short distance we take our course
:I(Q}lllll southward.

The diorite extends to the summit of the Sucar Loaf, a distance
of one mile. A band of red slates coming from the west seems to
terminate ;|:nulxl|\ on the back of the mountain.

SeerioN 2.— West «{/' A]///‘/r'.j///r//// Cove to McNeil's Mountain.

From the shore to the bridee over which the road passes, we
have diorite (-\lm\wl in the brook. Under the bridee there is red
syenite.  This extends up the brook to some distance. Turning to
the right, we come to an eminence of diorites, having a thin vein-
like band of red slates, six inches wide, which terminates here.
Following this slate westward to the mountain road, we find it in
broken patches alternating with the diorite. It occurs in similar
manner to some distance up the road, then it becomes a continuous
band extending toward the west.

Proceeding along the road toward the mountain we cross
diorite (extending?). Succeeding this is the band of red slate of
which that of the Sugar Loaf is the eastern extension.  This also
extends westward.

Another part of this band extending to the rear of the Sugar
Loaf, becomes associated with syenite and intercepted. Crossing the
bridge of McNeil’s Brook, beyond it we have associated with these
slates a boss of a peculiar Porphyry. The outerop is about 28 x 28
feet. This porphyry was long familiar to me from the occurrence
of boulders on the shore.

Proceeding onward and topographically upwards we have ocea-
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sional exposures of slates and quartzites to a distance of feet.
We come to a porphyry similar to the preceding—we have reached
MeNeil’s Mountain.  This is a large boss of red syenite, having an
elevation as has already been observed, of 1010 feet.  On the south
side of the mountain the ground is swampy, beyond is wilderness.
The distance of this mountain from our point of departure is two
miles.
SEcTION 3rD.— McNeil’'s Brook.

At the mouth of the brook on the shore there is exposed a patch
of strata, having a low dip. These are fossiliferous, the fossils
indicating C. of the upper series.

Along the brook to the south all is obscure until we reach the
diorite of the preceding sections. Passing through this, a straicht
then comes the band of red slates of preceding
sections.  In these I found patches of caleite, but no fossils.

distance of

From this the brook passes eastward to the last section.

SecTION 4111, —Doctor’s Broolk to McIntosh’s Mountain.

On the shore and a little way up the brook, trap is crossed.
From the miller’s house to the height above the mill, and on either
side of the mill dam, great and even picturesque exposures of sin-
gularly mixed and indescribable rocks are seen, which are regarded
as metamorphosed sedimentary rocks, of A of the Upper Arisaig
series.  Succeeding there is a band of slaty rocks of A or Mayhill
Sandstone age, having characteristic fossils. These have a width
(thickness) of feet. After this there are black shales, (lami-
nated), having graptolites, and a large coneretion, These have a
width of 146 feet. To a farther distance of 192 feet there are
black shales and slates. These have lingule and other fossils.
This is B of the Upper Arisaig series.

We have still in the section at the side of the road and the
brook, 47 feet of slates—lithologically dissimilar. These are also
fossiliferous. I regard these as the lower part of B’.

Continuing the section we have an obscure interval of lofty
banks, having a hard rock jutting into the brook. This is probably
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th passage of the C strata of the last section. ]"vniu\\in:: the
course of the brook westward, for a short distance we have shelving
strata, having a northerly dip. These are soft and hard, light
green and unctuous.  They

We have thus a sy weline.

have fossils characteristic of 13’ of the
('.Hvl‘l‘ .\l'l‘i(‘n

Passine over a field on an elevation of these strata, we reach
diorite, 1 continuation of that of the preceding section.  This
contains about —————

We have

which here takes a southerly course, being direct south from the

now reached the eastern branch of Doctor’s Brook,

main brook and along our line of scetion.  Succeeding the diorite
are quartzites and slates having a very thin bed of dolitic iron ore
(hematite). We have come to the red slates of prece ‘lml_;‘ sections.
Here lhw}' are IHH‘II‘(l in several l’] 1ees I,.\- diorite—before the {/'/:I'H/‘—
cation alre :u]:\' noticed. After these are slates and 11|l;ll’t/ilt'<~—
seetions of the mountains on the eastern side of the brook.

The section terminates with the diorite of McIntosh’s mountain.

Devond this the rocks are obscured.

SecTioN Sria.—Me Donald’s Cove to A]/n/),m:/q/"\- Mountain.

Commencing at the Point on the east side of the cove, there is
first the trap dyke of last section, succeeded by a peculiar green and
red jaspideous rock. Then follow the fossiliferous slates of A.
After these come the laminated black shales of B. The contour
indicates the probable continuance of these and the shales of B up
to the rising ground. We pass on to Doctor’s Brook. On its
Tll(‘ f.')>.~‘il>

We are then upon the

north side strata are observed having a northerly dip.
of these indicate C of the upper series.
south side of the Syncline. After these come the B shales of the
same side of last section. These are exposed in a scetion of the
clevated ground already referred to. This part is on the bend of the
brook formed by the east branch. A strip of interval or meadow
extends to the south of the ridge and onward to the preceding
section. Along this intervale flows the brook, first on the south

side ; it then crosses and flows on the north side. As it flows on
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the north side it skirts sections of B strata—on the south it washes
strata of Umestone.

This limestone is of lower carboniferous age—it is part of an

isolated patch. A continuance of the section shows an outerop of

conglomerate of the same age underlying it and trap following.
This insertion among pre-carboniferous rocks seems peculiar.
Proceeding we have a considerable width of brown l)v)l’[bll}'l‘_\'.
This terminates a great exposure of diorite which rises boldly on
the east.  This diorite as well as that of MeNeil’s Brook and
Doctor’s Brook sections is ferruginous.  Some have represented
these as mountains of iron. Passing over to an elevation on the
richt, covered with small wood, we reach the red slate band ; eross-

ing this we have a band of diorite.  We descend a steep well and

crossing ¢¢ Bruin’s Highway,” we have an equally steep and much
greater ascent of precipitous slate and quartzite.  We are on the
side of MeDoucall’s Mountain—climbing still farther the summit
is reached—1000 feet above the gea level.

The summit rock upon which Bayfield’s eairn stands is petro-
sile. The last rock exposed is a hard jaspideous conglomerate
Ash. Beyond all is obscure.

SeetioN 6Tit.—Frenchman’s Barn to MeDonald’'s Mountain.

In the sea north of the Frenchman’s Barn (rock), trap is scen

risine.  This is a continuation of the trap of two last sections. The
Frenchman’s Barn is a huge oblong mass of Jaspideous rock—
being strata A porcellanized by the trap.

It is pervaded by veins
of quartz and baryte.

After the jaspideous strata there come
slates.  These have a width of —— feet.
Next come shales B, Shales are seen outeropping on the

south side of the road and in a depression to the west through

which the road passes.  On the elevated ground all is obscure until
Doctor’s Brook is reached. In the brook there is an outerop of

strata I3’ of the southern side of the syncline.

Ascending we have an obscure interval, outerops of diorite on
cither side indicate a continuation in our section. Then come red
and gray slates—these have a width of

feet. Succeeding is
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the band of diorite as in the last section having a width of — feet.
An abrupt descent brings us into ¢ Bruin’s Highway.” Here
evidences of Bruin’s depredations are met with.  All rocks are
obscure until we ascend to the sides of McDonald’s mountain.
Occasional outerops of slates are seen with diorite. The elevation
at this point is 1000 feet. Passing over the petrosilex band, all
becomes obscure.  On the mountain road leading from Arisaig to
Antigonishe there is an outerop of granitoid rock which may be

regarded as a continuation of our section.

SectioN Tri.—Mountain Pass alony Doctor’s Brook.

Passing along the band of red and grey slates from the last line
of section westward ; these seemed to terminate, great diorite rocks
taking their place.  These in turn terminated before reaching
Doctor’s Brook.

Beginning at the bend of the brook we have elevations with
slates and diorites. Then comes the obscure interval which takes
the place of the diorites as already described.  Crossing the
brook as it passes into the mountain, we fullow the road along its
castern side. The rocks are obscure.  Approaching the site of a
saw mill diorites appear on the road side. In thesection these have
a width of —— feet.  Climbing the diorite as it rises towards Mec-
Donald’s mountain, a beautiful piece of rock scenery stands out
before us. Titanic masses are piled one upon another in magnifi-
cent order. Masses hoary with lichens and moss, and crowned with
anarled trees, their naked roots clasping the rocks and entering
the crevices. This diorite extends a considerable distance up the
mountain side.

Extending the line of section we have outerops of the mountain
slates extending to a distance of —— feet. Then follows a
section of the petrosilex band, showing a thickness of —— feet.
This band rises boldly on the east toward McDonald’s mountain.
Doctor’s Brook now crosses the road and passes to a short distance
in rear of the ridge, turning again southward at no great distance

the brook is lost.
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SEcTtioN 8ri.—Arisalg Pier to the Mountains.
The Arisair Pier rocks begin the section. The first rock is
the Trap of preceding sections. It is here largely exposed in bold
reefs. The second rock is hard porcellaneous Jasper, beautifully
These have a
width of —— feet.  Followine these are sand and sand banks

banded with numerous veins of quartz and baryte.

hwing arenaceous shales, apparently unaltered representatives of
the original of the porcellaneous jasper. They are of A and are
non-fossiliferons.  After these come B shales, the fossiliferous
slates of A in sections 5th and 6Gth being missing.  The B shales
are fossiliferous and have the apparently characteristic cone in cone
concretions.  We have then a hill having B’ strata.  Descending
the hill we eross the road and following an old road ascend what
ii IU('””‘V (‘:l”(‘(l l/’l/(ll’," /II.//. .\\' we t;lk(' tll(' new l'll'l!l we come
upon Arisaig brook, and find on either side sections of double hill,
having abundance of fossils of B’.  On the top of the hizhest
(sccond) part of the hill the outeropping strata produced a lingula
of unusual size. The succeeding strata exposed on the side of the
brook, show a ferruginous bed, about nine inches thick ; some parts
of this bed have the qualities of iron ore. It is very fossiliferous.
The fossils seem to indicate the horizon of C Aymestry lime-
stone. Regarding this section as dividing the area of the upper
series into two parts.  This bed may be considered as a passage
betiveen C of the two divisions. These strata dip at a high angle.
Proceeding along the old road we have other strata exhibiting
both a northerly and a southerly dip. This is the approximate
position of the synclinal axis. The southern strata are non-fossil-
iferous—they are red and gray. From their relative position to the
strata succeeding in the line of section, and from considerations to
which I shall afterwards turn attention, I am disposed to regard
these as part of a higher member of the upper series, ¢. e., higher
than D Upper Ludlow, and consequently equivalent to the Ludlow
tilestone of England. 1 would designate this K of Upper Arisaig
series.  Succeeding this at a distance of

feet strata are seen
outcropping in considerable extent. These have abundance of
fossils of D Upper Arisaig. Descending the hill no farther outcrops
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are scen until we cross the road. About —— feet south of the
road the mountain series is reached. Here are outerops of slates.
Ascending the mountain we find indications of the red slates of pre-
ceding sections.  IFrom this the red slates pass on westward and
scem to terminate in the mountain bevond. No traces of them could
he found west of the mountain. IExtending the line of section to
the southward of this mountain we have slates, very hard grits,
(ash) ? and petrosilex. Spanning a precipice and deep gulch, we
have again P trosilex, and at a distance of about a quarter of a
mile we reach great outerops of oranitoid rocks — Sy nites or

diorites? 1 am not ]mwiwl\ certain.

SectioN 9rH.—Smith’s Brook.

At the mouth of the Brook the waters fall over strata B’ having
characteristic fossils. Up to the bridge and beyond it the same
strata continue.  Farther up there is another fall.  The rocks here
are of C I'Hn‘r Arisaio: this i1s evident from the fossils found in
them. In the ficld above the brook C fossils are abundant ; these
strata extending westward are well exposed on the road, above it,
and in the ficlds. The rocks are coarse and hard, giving boldness

to the outcrops.
SeEctioN 10ti.—MeAdam’s Brool.

This section begins with strata of the lower part of C of the
upper series—Aymestry limestone.  These strata are very fossil-
iferous. It continues through outcrops of the same strata having
abundance of fossils a degree higher in the series. It passes
through strata having numerous fossils of D Upper Ludlow. At a
distance of —— feet there is a small waterfall with strata having
a low dip.

Continuing the secetion we have a broad band of red slates
having a high dip. These extend to the top of the brook, termina-
ting in a swamp, where the brook takes its rise. These slates are
apparently non-fossiliferous. I have designated them I as already

intimated.
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SecrioN 11tin.—McAra's Brool:.

This section begins with amygdaloid (trap) 5 the brook flows
through it.  Passing through this we come to red slates; then
continue up the brook, mixed arey and red slates with trap 5 these
slates are apparently non-fossiliferous.  As the succeed the strata
of the shore seetion which are the equivalent of the lower Ludlow, I
recard them as hicher, and although they oceur on the north side ot
the series I consider that they correspond with the red slates of the
syneline in section 8, and with the red slates of last seetion (10).
Still ascending the brook we have the lower earboniferous arvits of
the overlying formation.

Passine throuch the woods to the north to a distance of about
————. we reach an outerop of red slates with trap. (in situ?)
These scem to be a continuation of the red slate (band) of

McAdam’s Brook.

This ends the section.

RETURN TO ARISAIG.

To the south of the section there is a valley throngh which a
beanch of Knovdart Brook flows in a westerly divection.  On the
south side of the valley rize the Arisaiz mountains.

We descend into the valley and find a pathway along the side of
the brook.  This valley is a continuation of Druin’s Highway. It
oceurs to us that the pathway may be a short way homeward, and
that at the same time work may be done.  Windfalls, brushwood,
and a doubtful path make our way both difficult and tedious.  We
reach a swamp where our guiding brook takes its rise. Conse-
quently our guide is gone. Alone, apprehensive of approaching
night, and the unwelcome society of bruin, we proceed.

At length another brook appears flowing in an easterly direction ;
we suspeet that it is Arisaig brook 5 we are assured, and following
its friendly guidance, we ere long emerge from the thicket, reach

the familiar road of section (8), and consider that all is right.

Kxoypart Broox.

In the Arisaig mountains—on the table land south of the mouth
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of MeAra’s Brook, we find an outerop of slates in a little brook.
This hrook proceeds through a hollow which seems to be a short
way to Movdart,

We now descend into the bed of the brook and make it our
pathway as there is none other to be found. Coming into the
Jine of the mountains of our sections we see lofty exposures of

rocks.  They are sections of the petrosilex band.  Descending the
brook the lofty mountains rize on ecither side without showing out-
crops of rocks.  We find that the path instead of being a compara-
tively straight and short one is tortuous and long, as the brook
makes considerably west of south.  We are divertad from our path
as Drudn is seen to lie in our way 3 we elimb and pass him by on
the steep mountain side.  After some time we descen'l and reach a
saw mill on the side of the road.  To the left the mountain rises,

We proceed.

Coming to the side of the advanced mountain we see an outerop

an outerop of slates is seen and examined.

of rock towards its summit.  We climb and find the outeropping

rocks to be slates, but not red slates.  The Lower Carboniferous
Formation succeeds, havine a briie spring on the roadside, a com-
mon occurrence in this eeolooical horizon in Nova Scotia.

We are now on the west of the up The cast-

ern branch of ICnoydart Brook here unites with the branch which

il('l' .\Ii-'li; ,\L‘l’il Se
we have just traversed.  We are avain in Bruin's //,'l,,/,,,-/,‘,,_ and
near the Picton County line. A range of lower earboniferous
mountains and level ground now take the place of the upper Arvisaig
rocks.  These mountains on the north and the continuation of
Avrisaig mountains on the south bound a beautiful and fertile valley,

which is hid from the traveller who passes along the shore road.

SECTION 12.—The Coast from Morristown Township to the
mouth of /\'//u_l/r/frr/ Brook.

Beginning at the line of Morristown and Avisaig Townships, i.e.
about —— miles from the north side of Cape St. George, we find
exposed on the shore metamorphic slates of dark colour. These
slates escaped observation until 1871. T was equally astonished
when I found them, as I had been in 1868, when I discovered those
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that succeed them in our section.  With our predecessors we had
taken for granted that Lower Carboniferous strata skirted the shore,
having for their termini the conglomerates of Malignant Cove and
Cape St. George. The rocks before us are, as far as observed,
non-fossififerous.  They are, however, unquestionably pre-carbon-
iferons—a thin bed (?) of ealeite is recarded as of organic orizin.
Their age is considered to be Upper Arvisaig.  They may be on the
Middle Avrisaig horizon.  Farther examination is required to decide
this lbllill‘.

We have next the Lower Arisaie series.  The first rocks of this
series are syenites, dark red, eream-coloured and white ; they are
finely granular, sparingly hornblendic and susceptible of a fine
polish.  Green feldspar oceurs in these syenites; they are also
traversed by veins of caleite, several inches thick, and penetrated
by veins of diorite.  Succeeding these are strata of petrosilex.
After these

granitoid diorites which projeet into the sea.

These are traversed by quartz veins, having mica
come steep cliffs of
We have then a bed of ophicaleite and ophite.  This extends to
the road where it outerops.  To a distance of nearly two and a
half miles there is a series of diorites, ophites, erystalline limestones
sometimes the

and ophicaleites.  The diorites are often granitoid ;

hornblende is in large crystals, set in albite. These are the rocks
which produced the boulders in the drift and on the shore at
Ouden’s.,

One rock is almost entirely hornblende and coarsely crystalline.

Often the diorite is homogencous and erypto-crystalline.

Veins of snow-white calcite and quartz traverse the diorites in
the same manner as the syenites. In one thick vein of quartz in
the diorite there is tale in prismatic erystals as well as amorphous.
The ophite often passes gradually into the hornblendic rocks
(diorites), as if pseudomorphous. A hand specimen in the
museum has the ophite blending with the diorite. I regard this
series as divisible into two members as I have already indicated.
lst — syenites, diorites, and hornblendic rock; 2nd — ophites,
ophicalcites, granular limestone (marble), and petrosilex. I con-
gider that the syenites and diorites and hornblendic rock, were of

arlier formation than the ophites, calcite, crystalline limestone
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and petrosilex, and that conjointly they had been subjected to
metamorphic action, by which the ealeite veins had been formed
in the syenite and diorite marbles formed 3 and the whole series
blended and metamorphosed,

Pass

tions

ine Doulder Point we enter Malionant Cove, with its sce-

drift, and come to the
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The rocks of our scetion here are 1st, a jaspideous rock; 2nd,
slates and sandstones of A. Mayhill sandstone, having abundance
(dl/ﬂ»x//xﬁ Srd black laminated shales of B Lower Clinton, having
abundance of cone-in-cone and other concretions.  The latter are
fossiliferous. A few years ago these shales were trenched with the
expectation of finding a vein of ore, of which specimens were found

on the shore.  On the west side of the cove we have again elates
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of A, having lenticular beds of fossils.  These have a thickness {
— feet. Succeedine these on the shore is trap, compact and
tuffaceous.  Then trap and altered strata of A are seen. The
trap then disappears.

We have then a recurrence of the /ydrous silicates of Alumina,
havine brilliant .\r”r!\\' colours.  Polished -]ﬁH‘.IllH‘h\ of these are
very b autiful.  There are also jasper, like serpentine, associated
with the Frenchman’s Barn and trap of seetion No. 6. DBeyond
this is the greatest amount of kydrous silicate of alumina rocks.
After their discovery, these were regarded by some as of 1'l'“|v:1!:|('
cconomie importance, and were consequently quarried to some
extent without realizing <-\|wn'!:11iun. In these are veins having
After an
obscure interval we have again, trap, with an elevation to the

the characters of true agalmatolite (Figure stone).
<outh, consisting of red porcellancous rocks.  After this comes
4:w_\', which scems to overlie /tl/j!//'ull.\‘ sitlicate f{/‘ alumina rocks,
and to have been formed from them, and then the trap and jas-
The rocks of A,
whether metamorphosed and non-fossiliferous, or partially metam-

pidious rocks of Arisaic Pier—section No. 8.
orphosed and fossiliferous, do not extend beyond this, The latter
is not known to the west of the Frenchman's Barn, and it is only
{ussiliferons, from Doctor’s Brook outerops on the road 200 fect
east of Doctor’s Brook, and at the shore at McDonald’s Cove, so
that this. the lowest member of the Upper Arisaig series, is very
limited.
Its next oceurrence being at Marshy Hope and Lochaber Lalke.

It does not occur elsewhere in the township of Arisaig.

Continuing the section, we have in the Cove the black lamina-
tod shales of B, Lower Clinton, having cone-in-cone coneretions
These terminate at the mill sluice of
Arisaig Brook, where strata of B’ Upper Clinton commence.

and abundance of fossils.

These are lithologically unlike the strata of B.  They are areenish,

while the others are black. They also shew distinct stratification,
by the alternation of slates and shales. These are exposed in low
sections along the shore, being overlaid by great accumulations of
drift.  They are also seen on the beach at low water. They dip

with varying angles, and in different directions.

One of the highest
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gections is at the mouth of Smith’s Brook, being the first rocks variceated with a
of the section No. 9. IHere by a fault they are thrown forward with a beautiful sc
upon the shore 3 another set of strata coming in between them and Following thes
the lofty bank of drift on the south. dark red strata.
Large boulders of amygdeloid are seen on the shore at this point. southerly dip. 1
These seem to indicate the existence of a continuation of the trap doubtless the effec
dyke, covered by the sea. the first appearanc
The character of the strata now reached differs very much from The observer n,
the preceding. so strikingly appar
On palrontological considerations, I have separated them from |8 spot about 20 year:
the others.  This conclusion has been confirmed by the analogy of 8 magnificeit,  The
the Upper Arisaig series of Springville, East River of Picton, @8 across the shore to
Peculiar organisms, found nowhere else, are common in the same I while at the same
position to both. [ Collections in the Provincial Museum, and ‘ silurian strata on tl
in the Museum of the Geological Survey of Canada, Gabriel ;; point of junction b
Street, Montreal.] é mations.  When i
Being paleontologically and lithologically different, T regard the 8§ interesting associat
strata in the section as the beginning of C, Aymestry limestone 5 disclosures of new

These strata are black, coarse, hard slates and shales. The one is 8 @ feeling of sadnes

8 hard that it is scarcely possible to extract fossils from them—the § almost total disappe
others are so yielding that it is almost equally impossible to pre- shelter from the hot
serve the fossils taken out of them. the then supposed
These rocks extend along the shore in ledoes as far as McAdam’ scquently of the U
Brook. They have a southerly dip.  Succeeding them in the sec- firous, is now cor
tion are shaly strata, also of dark colour, having numerous and @ trap (amygdaloid),
Mr. W ston, of

large concretions, regularly rounded. Beautiful fossils abound in 8
that he had found f:

them, but they cannot be extracted, as the concretions are very

hard, besides they have a cross fracture. @ instratified (appare:

After these come the ledges of Moydart Point. These consist @8 our section, so that
of compact argillaceous strata with shales. They are very fossil- ‘ regarded as that of ¢
iferous ; the fossils being highly characteristic of C. ble junction of two "

Extending along the shore to some distance south west of this the Upper Arisaig s
point, and strongly resisting the elements by their hardness, they
form bold ledges, precipices and deep recesses. They pass into
D, Upper Ludlow. These strata present the same general aspect
Only the highest strata become beautifully

as the preceding.
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variegated with alternating red strata, presenting a bold precipice
with a beautiful series of layers, having a dip 45°.

Following these and seeming to butt against them is a wall of
dark ved strata.  The colour of these is uniform. They have a
southerly dip.  The great change of direction shown by these is
doubtless the effect of the action of a mass of amygdaloid.  This is
the first appearance of igneous rock since we left Arisaig Pier.

The observer now can see the effect, althongh the cause is not
so strikingly apparent as it was when I became acquainted with the
spot about 20 years ago.  This picce of rock scenery then was truly
magnificeits The huge rounded mass of amygdaloid extending
across the shore toward the sea so as to project into it at full tide,
while at the same time it overlapped and reposed on the wall of
silurian strata on the shore, covering what was then regarded as the
point of junction between the devonian and lower carboniferous for-
mations.  When in 1868 I re-visited this scene of a multitude of
interesting associations, of much hammering, and many interesting
disclosures of new forms of ancient silurian life. [ must confess to
a feeling of sadness at the changes wrought on the scene by the
almost total disappearance of the great black rock with its friendly
shelter from the hot rays of the midsummer sun.  The junction of
the then supposed Devonian and Lower Carboniferous, and sub-
scquently of the Upper Silurian, and supposed Lower Carbon-
ifcrous, is now completely exposed by the removal of the mass of
trap (amygdaloid), by the action of the tides and storms.

Mr. Weston, of the Canadian survey, informed me last summer
that he had found fossils which were not carboniferous, in the soft
unstratified (apparently) rocks which succeed the silurian well of
our section, =o that the said point of junction is no longer to be
regarded as that of the silurian and carboniferous, but as the proba-
ble janction of two pre-carboniferous formations, or D and E of

the Upper Arisaig series, vide sections :—

McAra’s Brook, No. 11.
McAdam’s Brook, ¢ 10,
Avrisaig Pier, L 8.
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Passing these soft strata we reach a ledge of trap, then a sinus
of the soft strata, and then another ledge of trap. A third exposure
':1’:|p includes the mouth of MecAra’s Brook, section 11.  Con-

]

tinuine the section we have unmistakable lower earboniferous con-

clomerate.  This brings the junction of the pre-carboniferous and
lower carboniferous to McAra’s Drook—the junction being con-
coaled by the trap of the McAra’s Drook section.
The continuation of the lower carboniferous conelomerate be-
bedded with trap at intervals, which may be regarded

l l'l'_L«Hll

hem as the latter, and consequently of a time subsequent to the

comes tel

by some as contemporancous, by others as intrusive.
formation of the conelomerate

This alternation of hard iencous, and 1"!lllll"l!':|1.l\(‘1‘\' goft rocks
on a shore exposed to violent storms and wasting ice sheets, has
resutled in the formation of jutting ledges, precipices and caverns,
with trappean roofs.

Running the scetion a short distance beyond the county line, we
A considerable

bed of Lower Carboniferous limestone, resting on sl

have alternations of grits, sandstones and slates.
ites, marls,
and a thin bed of oolitie limestone, with characteristic Lower Car-
boniferous fossils.

Still farther we have sandstones with two thin beds of lignite
having grey .\u]l)hln'vt of copper. After these sandstones continue—
some of these have arenaceous coneretions.
section.

We have now reached the end of our coast

IKxoyparT Brook, Picrou Co.

The sections deseribed shew that we have in the
Avrisaig, three series of Pre-carboniferous Rocks :
A crystalline series.
2. A mixed crystalline and uncrystalline serics.

An uncrystalline series.

I have characterized the 1st as the Lower; the 3rd

Upper, and I would now characterize the 2nd as the Middle series.
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The granitoid members of the lower series, e. g. syenite and
diorites, pass on so as to beard the middle series on the south.

The middle series is distinet in sections 5, 6, 7. In 5 and 6 it
is bounded by members of the upper series. In section 8 it is
bounded by the upper and lower series.

Collating the various sections, we find the middle series as con-
~isting of—

1. Jaspideous conglomerate (ash).

2. Petrosilex.

3. Quartzite.
4. Argillites—red and grey, mixed and separate.
5. Diorites.

6. Porphyry.

7. Syenite. (?)

In section 2 the series has a width of nearly two miles. From
th:e shore to the red syenite of McNeil's Mountain. In sections 5,
6 and 8, the series has a width of about one mile.

SECTION Sth.—McDougall’'s Mountain to the shore
may be regarded as the representative section of this series, as it is
characteristic, and as it also exhibits clearly the relation which the
middle series bears to the lower and upper.

Assuming that syenites or diorites of the lower series lie in the
vbscure district to the south of McDougall’'s Mountain, as we are
warranted to do by the existence of these in similar positions in,
sections 1, 2, 4 and 8. The sections are as follows :

1. Syenite or diorite. Lower.

2. Jaspideous conglomerate (ash),)
. Petrosilex, {
. Slates—grey,

5. Diorite (homogeneous),
Slate—hard, red,

. Diorite and porphyry,

Middle series.

-~
<
.

Diorite (Trap,

Conglomerate, Carboniferous,
Limestone, \
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A

B
B’

C > Upper series.
B

A

Diorite (Trap),

wanting, )

The resemblance between this section, until the Upper Arisaig
geries is reached, and a great part of the Wentworth section of the
I. C. R. (Transactions 1873-4) is sufficiently obvious.

The sequence of the section shews that this series i befween the
other two series, and that it is below the upper—Middle Silurian—
and that it is therefore Lower Silurian.

The upper series is wholly wncrystalline, being unmixed.

Lithologically this seems to indicate that the whole Wentworth
section of the I. C. R. between the syenite and the carboniferous,
with an exception to be afterward noticed is Middle Arisaig—as it
is mixed crystalline and unerystalline.

Palxontology may lead to a different conclusion in reference to
the last part of the Wentworth section of the pre-carboniferous
( Vide l’ulwr on the I. C. R.)

It is only in this section that the carboniferous comes between

rocks.
the middle and upper series—in sections 4, 6, and 8, it is absent.
Section 5 vies with the Wentworth section in having a representa-
tion of the Oldest Sea Beach.

having it at the loftiest elevation.

In Nova Scotia it surpasses it by

The conglomerate of the section
is about 980 fect above the present sea level, being only 30 feet
lower than the svenitic top of McNeil’s Mountain, of Section 2nd,
1010 feet, which as far as known, is the second highest in Nova

Scotia Proper. If the conglomerate is voleanic ash, this may be

a sea bottom.

* This band of Petrosilex seems to have supplied the aborigines of Prince Edward
Tsland with choice material for stone implements, ( Vide specimens of hatchets in the
Provincial Museum.) P. E. I. is on the opposite side of Northumberland Strait; the
enstern part of it being 20 miles distant from Arisaig. The geological formations of
the Island being Carboniferous, Permian (?) and Triassic, could not meet their wants,
and consequently they had to come to Arisaig.
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The members of the upper series arc arranged in a synclinal
form, having a northern and a southern side.

These are irregu-
larly distributed over the area.

Regarding the area as divided into
castern and western by section No. 7, the Arisaig Pier section.

The lower member A is confined to the eastern division, begin-
ning between 3 and 4 and ending with the dividing line. The
second B is principally in the eastern division. It begins with
scction 4 and ends in the western division, between the dividing
line and Smith’s Brook, section No. 8. It is wholly on the
northern side of the synclinal.  The third member B’ occurs on
both sides of the synclinal, in the eastern divisicn.  In the western
division it occurs on the northern side, beyond Smith’s Brook
section,

The fourth member C occurs in the eastern division on the
southern side of the synclinal, beginning with section 3, McNeil’s
Brook. It occurs next in section 5. It then occurs on the northern
side of the dividing line and extends beyond McAdam’s Brook
section and beyond Moydart point to the vicinity of McAra'’s Brook.
The fifth member D) occurs to the east of the dividing line on the
southern side. It occurs in the western division and north side in
McAdam’s Brook section, and its principal part is in the shore
section, between Moydart point and McAra’s Brook section. The
last member E appears on the south side of the dividing line, the
north side of McAdam’s Brook section, and in the whole of McAra’s
Brook section, north and south sides of synclinal.

These facts are important as shewing the irregularity of occur-
rence and conditions of formations even in a very limited area.

CORRELATION.

(I).—The Lower Arisaig series has its corresponding rocks in
the I. C. R. section of the Cobequids.

On the Colchester side the syenites and diorites of the centre are
succeeded by petrosiliceous rocks, jaspers, gneisses, diorites (eryp-
to-crystalline) and calcite, to which may be added the marbles of
Five Islands. This scries has its counterpart on the Cumberland
side. Sycnites, diorites, porphyries of the centre succeeded by the
diorites, porphyries and jaspers of Smith’s Brook and section.
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1.—That the Lo

These are the undoubted equivalent of the series in question.
. -
2.—That h_v voli

= The Middle Arisaig series has no representative on the Col- :
the sea, P

chester side. 1t is well represented, as has already been observed
J.—That while t

‘n the conglomerates, jaspers, slates, shales, diorites and porphyries
of the Cumberland side of the 1. C. R. may be 1
(IT).—I have elsewhere shown the relationship of George's palzontol
Mountain (C. B.) rocks to the lower Arisaig series. (Transactions
872-3.)
In 1860 I found red syenites at the mouth of Louisbourg Har-

In my paper
I correlated the
; Silurian rocks, a
I - 1 ) r . \ B — P Yaharna ‘he o rance o
bour, C. B., and along the ghores ‘tmf.ml (l.ll).lllllh. TI'he ('ntr‘u‘lu difference betweer
’ s wonn harbour s once celebrate ‘tifics
of the magnificent ocean ]1}1!»()(1'1 of tl|.1~.< nece celebrated fortification be that the latter
of Louis X1V, is a break in this syenitic wall.
Thi ronite re [O1IVe 28 CrOSSe 1 OV O arts , ark
T'his syenite was observed as crossed in several parts by dark MORRISTOWN
green homogeneous diorite. These had not been previously indi-
¢ < v n .
cated in the Geological map. .l""“"‘”'z'—' the
Mr. Bowser, Halifax, who has been engaged by the Department Arisaig l““""‘l“l'
of Marine and Fisheries in repairing the light-houses of Scatarie we pags out of the
island, which lies to the north of Louisbourg, has presented to the into lower carbon
y g I | 5
Museum a very interesting collection of rock specimens from the , 'y & projecting trs
2 » 1
sland, which shew that it is composed of rocks of the Middle i point of the Cape,
Cape in St. Georg

Arisaig series. The rocks of West Point, as shown by the speci-
north side of the n

mens, are jaspideous conglomerates and diorites. One conglom-
: " 5
crate is brown, with crystals of feldspar, like a porphyry. The The remaining |

others are green, with pebbles of brown and red jasper. The diorite mountain (Sugar ]

o R s i

's homogeneous and coarsely crystalline. If the syenites of Louis- morphic slates and

bourg and the carboniferous strata of the Cape Breton County were described.  In the

to be extended eastward, so as to run parallel, the rocks of Scatarie occurs lower earbo

. . S reorcoe’s Bav
would lie between them. A conglomerate boulder from the beach t. George’s Bay v

and sandstones wi

S ‘.‘;‘1",,‘2‘;‘3}: &

derived from the rocks on the shore of Scatarie is of peculiar inter-
est.  Being polished, it shows an imbedded pebble of many striped

E

we found flora in t

. . . - . . 4 » el 1a « "
| iasper, which might be regarded as derived from the striped jasper Between this a

band associated with the ophicalcites, marbles, &c. of George's no outerop of inter

Mountain, C. B. (Paper in Transactions 1872-3.) This is admit- Morristown lakes t

? ted by all who have compared the boulder with the specimen of the  § comes another seric
! jasper rock in the Museum. The Scatarie conglomerates very much include a coal field-

vesemble those of the I. C. R. in the Cobequids. These and other coal field has a hist

considerations seem to justify the opinion—obliterated by mistake :
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1.—That the Lower Arisaig series is distinet from the Middle series.

2.—That by voleanic agency the lower series was elevated above
the sea, prior to the formation of the middle series. (?)

3.—That while the latter is regarded as Lower Silurian the forme:
may be regarded as Cambrian (?) or Laurentian, wnt:!
paleontology has decided the question.

In my paper on the I. C. R. section, (Transactions 1873-4),
I correlated the Wentworth section with a section of the Wales'
Silurian rocks, according to Professor Ramsay’s authority. The
difference between the Wales and I. C. R. section, now scems to

be that the latter seems to have a greater range downward.

MorristowN Towxsuie.—( Continuation of Section 12.)

Traversing the shore of Northumberland Strait, eas:ward of the
Arisaig Township. Before reaching the north side of Cape George
we pags out of the metamorphic (?) middle, and upper silurian slates
into lower carboniferous conglomerate. This conglomerate varied
by a projecting trap-rock (diorite), here and there, especially at the
point of the Cape, constitutes the section to the south-east side of the
Cape in St. George’s Bay.  These form the north-east part of the
north side of the northern carboniferous area of the County.

The remaining part of this side westward extending to the Arisaig
mountain (Sugar Loaf), is separated from the strait by the meta-
morphic slates and the Lower Arisaig series of the section already
described.  In the part that overlies the Lower Arisaig series there
oceurs lower earboniferous limestone.  Continuine the section on
St. George’s Bay we have coarse sandstones, with shrinkage cracks,
and sandstones with scales of palwoniscu. At Graham'’s Brook
we found flora in the sandstone, casts of lepidodendron, &e.

Between this and the north side of the Morristown lakes there is
no outerop of interest—the ground being flat.  From the Cape to
Morristown lakes the carboniferous series ascends ; after that there
comes another series which descends. The Morristown lakes’ strata
include a coal field—Dawsow’s Acadian Geology, Ed. 1867, This
coal field has a history. —
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As far as I can recolleet, in the summer of 1859, one of th
McDonalds® of the North
specimen of highly bituminous shale,
while searching in the woods for ship timber.

Antigonishe.

Girant, Antigonishe, brought to me a
found

At this time I was

from an exposure

residing in I accordingly visited the locality and saw
a large outcrop of black shiny bituminous shale, associated with
a dark brown shale equaily bituminous. In these I found abun-
dance of scales of palwoniscus and various forms of lepidodendra.
(Dawson’s Fossil Plunts of Canada.
Canada. I'raser Oil Coal in the Pictou Coal
Field, and its uses, encouraged the expectation that this shale might

ba available for the manufacturine of Coal Oil,

The t“wn\vl'_\ of the

or that something
This

expectation induced the discoverer to undertake the work of explor-

highly bituminous, or coal itself might be associated with it.
ation, associated with John Campbell, Esq., of Dartmouth, who is
well known as an indefatigable and successful explorer of the gold
and coal fields of Nova Scotia. This work continues up to the
present time, and is to be continued during the coming secason.
Mr. (

Jamphell reports as having discovered as follows :

5. Coal—4 feet or more. Beds, thickness not ascertained.
4. Coal—4 to 6 feet. DBeds, thickness unknown.

3. Coal—3 feet 6 inches. DBeds, unknown. 280.

2. Coal—>) feet 9 inches.

Coal—©6 feet.

Shale--3 feet.

( Coal—2 feet.
Coal—28 to 30 feet.
Continuing the scction we have to the south of Morristown
Lakes, Cribbean’s Head, a large exposure of Lower Carboniferous

Near Melsaac’s

we have reached the lowest strata of the south side of the

strata, calamites.

Point,

containing casts of trees and

carboniferous basin.
metamorphic slates and diorite (igneous.)

This is the eastern terminus of a formation which extends into
the township of Dorchester in the form of an isosceles triangle, its

base commencing at a distance of 1§ miles from Antigonishe(Town),

(,'r'u/ull/ff‘f(/ .\'N)'I‘«'I/ (//.
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and extending to the north a further distance of 43 miles. About
two miles to the west of this base we have what may be strict’y
regarded as a continuation of the same formation. The intervale
is occupied by lower carboniferous conglomerate and grits, which
doubtless overlap and obscure the underlying connection. This
continuation beginning on the north in the Avrisaiz mountains,
extends southward to a distance of about two miles north-west of
Autigonishie, bounding Pleasant Valley and the north carboniferous
arew of Anticonishe on the west.

[ observed this continuation to extend to the west of Antigonishe
at least a distance of 6 miles in the mountains. The Falls of
James” River being formed by a magnificent and on either side
towering exposure of these metamorphic olive coloured slates.

About a mile south-west of the outerop of the section, the range
of mountains commences and continues to Antigonishe, their culmi-
nation being the Sugar Loaf, 760 feet above the sea level. The
summit of the Sugar Loaf is an igncous rock—diorite.  About 23
miles north of the Sugar Loaf is another igneous centre.  Appear-
ing first on the fields and brooks at Donald McDonald’s (Brook), it
extends westward, outcropping and joining a lofty bluff on the east
of Right’s River. Ilere the rock is amygdaloidal. 1t is uncertain
whether the diorite of the outerop is the extension of the first or

second, or of both. I have heretofore rezarded it as the continua-

tion of the second. T regard this eruption as contemporaneous with
that of the diorite of McLellan’s Mountain and Sutherland’s River
as post Upper Silurian and pre-carboniferous— Devonian, and the
metamorphic slates as metamorphosed Middle and Upper Silurian,
according to the analogy of East River, Pictou, McLellan’s Moun-
tain, &c. —( Transactions 1870-71.)

Continuing the line of section on St. George’s Day, we have
on the south side of the pre-carboniferous rocks described the lower
strata of the north sidec of the southern carboniferous area of the
County. These consist of conglomerate, breccia, sandstone and
limestone, partly covered by a great bed of drift, containing and
discharging large boulders on the shore of strongly characteristic

rocks of the Lower Arvisaig series of the Northumberland Strait
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part of the scction.  Boulders from the bed, lying on the shore hu
Jong attracted attention and excited enquiry in reference to their
origin.  Proceeding, limestone occurs having bold sections, anid
then we have projecting into the sea lofty cliffs of hard and soft
gypsum and beds of clays, with fibrous gypsum, and red in great
variety.

The intimate connection manifest betweenr the earbonate and
sulphate of 'ime when the two occur in eontact, seems to me at
variance with some theories that have been advanced relating to the
origin of gypsum. We have now come to the mouth of Antigo-
nishe harbour. Monk’s ITead beyond the harbour at a distance of
———— miles from Ogden’s, shows a continuation of the gypsum
deposits.  Here there is a section of gypsum, which seems to be
the southern limit of these denosits. These limestones with ayp-
sum, are also of great longitudinal extent.

At Ogden’s Point they are seen leaving the shore. Their
course indicated by a series of eclevations of 50 feet on Bayfield
Plan of the harbour, run parallel with the mountains described, and
show oceasionally conglomerate underlying, until we reach North
River—the line between Morristown and Dorchester Township.
On this river the gypsum is prominent and well exposed. It rises
in hills and is also exposed in the river and road sections. It
reaches to the mouth of the river and is exposed on the opposite
side of the harbour in bold sections. It is not again seen on the
north side of the harbour, as it has passed over to the south, appear-
ing on that side of the harbour, extending southward on South
River, and crossing the road from Antigonishe to the Strait of Canso.
On the south side of the harbour it is associated with syenite and
fossiliferons limestone. Sometimes the syenite apparently stands
alone—at other times it is in direct contact with the fossiliferous
limestone—one instance is notably so. We have an elevation
which rises 300 feet above the sea level. I have elsewhere referred
to this case as subversive of the theory advanced by some geologists
—maintaining that the marbles of Cape Breton are lower car-

honiferous limestones, metamorphosed by the action of syenite.

Transactions 1872-3.) IHere the limestane in the closest possible
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contact with syenite, so as to form a ,I)'I,‘t‘(,‘[.fl,:-i.\ wholly unaltered,
Entomostrace even being unaffected.

The reason why is obvious. Fhese syenites existed long before
the carboniferous limestones were formed. They were evidently
#lso existing in the bottom of the sea of the carboniferous period.
The organic agencies forming the limestone lived and died on and
around them. Their remains even until the present period have
been totally unaffected by metamorphosing agencies such as those
which were at work at Arisaig Pier and elsewhere.

The gypsum re-appears projecting from the bank of Right’s
River, between Trotter’s factory, on the north, and on the bank of
West River, south of Antigonishe, on the south. Passing from
Right’s River, and skirting the overlapping lower carboniferous
conglomerates already noticed, that connect the northern and
southern carboniferous areas, it meets Brailey Brook, and proceeds
along its south side, forming a lofty wall, whose foot is laved by
the water of the This gypsum has the limestones of
Purcell’s quarry, MeIntosh’s and Grant’s occurring at intervals
bctween the Antigonishe and Malignant Cove road, and the pl:m-

where

Brook.

Brailey’s Brook proceeds from the mountain.  These lime-
stones run nearly parallel with the gypsum at a distance of 300 to
500 feet on the north, underlying the gypsum and overlying the

conglomerate, which are formed against the metamorphic middle or

upper silurian slates of the mountains already deseribed.  The
limestones contain deposits of brown ochre calehopyrite, and occa-
sionally malachite, (ores of copper) in very small quantities. They

are used extensively for building purposes.  The Antigonishe
Cathedral is in large part built of the limestone from Melntosh’s
quarry. The gvpsum proceeds beyond Brailey Brook, westward
to the vicinity of James’ River, and passes to the south appearing
at about a distance of two miles, in a considerable outcrop at
Addington Forks.

The limestones proceed westward, after being left by the gypsum
at James” River, terminating in this direction with associated con-
zlomerates on the road side at the beginning of the Big Clearing
8 miles from Antigonishe,
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Southward the lower carboniferous limestones extend on the cast

side of the Ohio River (a branch of West River), that flows on the &

cast of the Ohio Mountains.  One of these limestones is of paleon-

tolooical interest as containine trilobites( l’hi”iiwi:x). They reappear

at the Lochaber road, having a deposit of  beautiful einnamon
coloured ochre.  The fast of these limestones, as far as we know,

1s 1n St Andrew’s Township

ps where we shall meet them again.
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OF THE SALTWORKS.
Shortly after T directed the attention of the Institute to the
existence of the \ll!p nd, &e., in 1866, Josiah Deacon, | (.

visited me in Antizonishe, in his search after a proper loca
Saltworks.

lity for
Encouraged by the indications of salt around Antizo-
nishe, he commenced operations with a magnificent set of boring
apparatus, imported from Kngl

ind.  Supposing that Town Point,

near the mouth of the harbour, would be a point where the SUPPOSC l
lied S{n;'i;l;\ and Pond

\\'H‘l]'l I‘l‘ f'//i/‘/’/. flll(l 'II\‘ \IlII: most 1‘0“\!‘.”«‘?][]\ exporte ]. h" lAEIl'l(‘
v I

flow of the saline waters which supp the
a six inch boring, and lined it with iron tubine.

At a certain depth
in the soil and clay, hoe

enteved gvpsum—passing through a con-
Ie came without

finding anv indication of brine, and concluded that farther operation

siderable thickness of

gypsnin. to sandstone

in this locality was uscless.
This

north or the skirts of the mountain, and the outerop on the south

boring showed that the avpsum bed outeropping on the
side of the harbour, were in all probability the edges of a continu-
ous bed of gypsum, and that it was sometimes deposited on the
lower carboniferous sandstones without the intervention of the lime-
stone seen elsewhere. It also shewed that the harbour was in an
excavated bed of gypsum.

IHONEYMAN-

Mr. Deacon next

far from the confluen:

River. Ilere salt wi
the place a favorite 1

Here, after passi
impregnated with salt
Wis ~|\|||'.\ that it w:
was found to be filled
was in - transports wh
‘\'\I];\YIH'“H“" \i»,"ul'ull

el
Wil

1 a great (Ii\t'lr'lr;_w
monine in his expe
pumping, and furnace
ons constructed for t
of a l'lllhitii‘!'.‘l’t]!‘ quan
Very 1 ]l ]t'll(lﬂ’t].

boring at a point ne:

111“v:ll_'|1 ('1:1_\ Se im]tl'l'j_"l

2 out finding any indicat

*

PRRE TS S T SR

SR

PR

3

T AT )

hecomine too weak for
work was abandoned.

[t is much to be reg
arca was not exploree
region of the Saltpone
area lies Cape Poreupii
and other lower strata,
those that T have been
the Day. Hicgher st
Near the Forks of Pon
arey sulphuret of coppi
deposits in the Lower (

| \\Hlllll llt‘l'(' ulN'l".
| ||_\ sical feature, or hill
largely originate from i
agricultural county in tl
imil"»' to the Gulf of St.



-
‘e

TY, HONEYMAN—GEOLOGY OF ANTIGONISII COUNTY.

L on the cast Mr. Deacon next operated on the intervale below the Town, not
flows on the §88 . from the confluence of Right’s River, Brailey Brook and West

b e ‘ . .
s of palwon- River. llere salt water and salt oceurred on the surface—making

(=]
hey reappear 88 ), place a favorite resort of the cattle.
I cinnamon Here, after passing through a considerable thickness of clay,
15 we know, ipregnated with salt, he came upon gypsum. In this the boring
n again. was so dry that it was difficult to work.  Suddenly the bore hole

was found to be filled to some distance from the top.  Mr. Deacon

was in transports when he found that the fluid was brine. Not-

suggestive, withstanding vigorous pumping, the brine kept up to the mark,

tings is the with a great discharge of sulphuretted hydrogen.  Being now very

| is on the

1:|‘;\|‘1!;n‘ i:l ||i~ ('.\Iu'('i:llinn\. ]14' ln:l(l a steam (ll;ill(' 1'1‘(‘«‘!«'(] f'ul‘
The Salt-

pumping, and furnaces, tanks and evaporating pans of large dimen-
sions construeted for the production of salt.  After the manufacture
of a considerable quantity of salt, the strength of the brine became

very much reduced.  Mr. Deacon accordingly commenced another
tute to ) . . . " qe . .
e 1 . the boring at a point near to the evaporating building ; after boring
MO, 2B throngh clays, impregnated with salt to a depth of 650 fect, with-
locality for ’ '

) out finding any indications of brine—the biine of the other boring
nid Antico-

T hecoming too weak for use, and the working capital exhausted, the
of b "'_“'?‘r work was abandoned.
ywn [Point,

3

i
3
&
5

[t is much to be regretted that a greater extent of the saliforous

e .\ll]);) n('il
and Pond

1, he made

wea was not explored by the boring apparatus, especially in the
region of the Saltpond.  On the south side of this carboniferous

: wea lies Cape Porcupine, on the Strait of Canso.  Conglomerates
“;l‘m depta and other lower strata, with limestone advance from this to meet
ol those that T have been describing.  Combined they crowd toward
i “"”]’_'”t the Bay.  Higher strata at Pomquet have small coal seams.
[ OPOTRENR Near the Forks of Pomquet the sandstones contain deposits of the
q arey sulphuret of copper, of the usual (?) economic value of such
ng on the

the south

a continu-

deposits in the Lower Carboniferous Sandstones of Nova Scotia.
W I would here observe that the geology of this County, and the

] ] physical feature, or hills, lakes, rivers, uplands and intervales, which
gl n the o o . . . . . v
i : ‘ I largely originate from its geology, constitute Antigonishe the finest
the lime- X

agricultural county in the Province. Its only drawback is its prox-
ity to the Gulf of St. Lawrence, with its Glacies (Ice.)

was in an
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HONEYMAN-

Secriox 8.—Continued. diic red and grey band
This section from Arisaiz Pier to the Mountains extending sontl.
west to the point where the Marshy Hope Road intersects the count;
line between Antigonishe and Pictou Counties, passes through &
table-land which is covered by forest. On the north side of th
road at the county line there is a band of strata A of the Uppe
Avrisaio series with characteristic fossils.  This outcrops on the sids
of the road at the place indicated, and also on the road at th
coach stables, east.

them and the rocks of
to South River ILal
#lates, diorites and q
pellucid erystals of vit
the middle Arisaig s
pbsence of fossils and
render their relations
The section has an obscure passage—fror In the part of these
this south to the Ohio Mountains above Addington Forks. I

vxistence of iron and «
then traverses the red syenites which form the western boundars

¢nce of veins of hemat
of a considerable part of the southern earboniferous area of Antigo-8eattered around, and
nishe.  This syenite extends westward into the County of Pictou. pyrite.

The last have
and southward into the County of Guysboro. At a distance «

g xcited interest, as in
about cight miles from Addington Forks—the section now running®#'wo great searches hac
eastward to Lochaber Lake, at right angles to its former course, J resided in Antigonis
crosses the Ohio River, and passes to the Mountain west of Lochabe:@&ince that Co

. time.
Lake, with its granitoid diorite. Overlying this is a band of strata }élumm-r befcre last, wi
A, Upper Arisaig, or (Middle Silurian), having abundance o ‘?

+
characteristic fossils. E
2

xcavations, came upon
This excitement sub

It is worthy of notice that this was the position where T firs

ily a mass ; it is likel
dizcovered this member of the series in 1858,  The fossils here ar

Polson’s Lake is on
outh River Lake on o

hich flows through a |

generally casts, some of them are .w'/[w:/l'm/. Perfect specimen: 8
are occasionally found. Overlying this are strata of C and D.§
l'plwr Arisaio ( Upper Silurian), having also abundance of fossils : Antizonishe Harbour, s
On the side of the lake were found in situ, Chonetesi N. Scotica@he Atlantic on the sou
Crania acadiensis, Dalmania Logani and Clidophori, characteristi = orth.

of the upper part of D. Lochaber Lake in the line of sm'tiu:fj Terminating our lir

lies beautifully between two parallel ranges of hills, its lengti@¥ith quartz crystals, 1.

is 4 miles. The opening which is at the south end conveys it:S:ndstone and limestonc
waters to St. Mary’s River, which empties into the Atlantic Ocean @ onnection with the prey

The lake is about half a mile wide. Near the opposite side i+§

The Upper Palzozoi
an islet, which is formed by tilted shales of red and grey colours @ ribed it seems to throw
This band of slates is of considerable length and breadth. The/ 8@ aleozoic or Kozoic ( 7)
form the elevated ridge on the cast side of the lake. They are non8 1.—The Lower Carlc

pews limestone in con

fossiliferous, I am dispoged to regard these as corresponding wit
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the red and grey band of the Middle Arisaig series, and to regard

itending southe ghem and the rocks of the rest of our line of section which extends
ccts the county =0 South River Lake, and Upper South River, consisting of
sses through o Slates, diorites and quartzites, with cavities lined with large and
th side of th ‘l.vlluviql erystals of vitreous quartz, as having more resemblance to
of the UpperBghe middle Arisaig series than to the metamorphic upper. The

ps on the sids "‘isiwnrv of fossils and the isolation of these rocks, may, however,
e road at th ~.?~mlvr their relations and age doubtful.
yassage—fron In the part of these around Polson’s Lake, there is evidence of the

m Forks. Iif

e

xistence of iron and copper. Excavations have shown the exist-
ern boundari@&nce of veins of hematite.  Masses of micaceous oxide of iron are
rea of Antigo- gj}":lllt‘l‘(‘(] around, and also oxide of iron with pyrite and calcho-
ity of Pictou, ;‘_\'rilv. The last have, at various times for a quarter of a century
a distance o it scited interest, as indications of copper ore of economic value.
now running :j‘}‘\\'il great searches had been made over twenty years ago.  While
MEr COUTse
t of Lochaber

5 resided in Antigonishe two others were made, and two or three

ince that time. Considerable excitement was manifest in the

band of strati@ummer befcre last, when D. Donald Fraser of Springville in his

abundance «

Sexcavations, came upon a mass which seemed to be the desired lode.
2 This excitement subsided when it was found that after all it was

where T firsti uly a mass 5 it is likely however that the search will be resumed.

yssils here ar Polson’s Lake is on the border of Guysboro County. It and the

ct specimen:@outh River Lake on our line of scction, empty into South River
f C and D.Bhich flows through a long and fertile country and then enters into
nce of fossils @ntigonishe Harbour, so that the waters of the district flow towards
i N. ,\'l-nti(':\. he Atlantic on the south and the Gulf of St. Lawrence on the
characteristi(@orth.
ne of section Terminating our line of section—we have afier the quartzite

s, its lengti@¥ith quartz crystals, Lower Carboniferous, unconformable, with

e

1 conveys it:@andstone and limestone of St. Andrew'’s, we noticed the latter in

lantic Occan @ onnection with the previous section.

posite side 18 The Upper Palmozoic part of the coast section as I have des-
arey colours @ribed it seems to throw some light upon the character of the Lower
adth.  Thes@'aleozoic or Eozoie ( 7).
‘hey are non@8 1.—The Lower Carboniferous formation of Antigonishe Harbour
ponding witi#iews limestone in contact with syenite, the connection of the

(o
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OF

ANTIGONISHE COUNTY.
gvenite and the limestone being intimate, the latter being unaffected
by contact with the former.

2.—The Lower Arisaig series also shows limestone in intimat
connection with granitoid diorites.
(marble).

This limestone is crystallin
In some cases it is interbedded (?) with, and penetrated
by, green dysyntribite (?) (a serpentine-like rock), leading us t
speak of ophite and ophicaleites.  There is also a blending of th
ophite with the diorites. The associated gyenites have, also, i
close connection, dark petrosilex, with veins '{f' quartz containing
mica.

calcite.

The syenites and diorites are also penctrated by veins of
The diorites have quartz veins with tale.  In the sam
series there are homogeneous diorites very t’n-‘pu-ntl_\' occurring
and >wming to ]wlwtl'u(v the >_\'l'lli“‘\. and l“lvl‘il('\. and calcites
These seem to be interbedded rocks of izneous origin,
3.—The Section also shews the lower part of the l'l»[u'r Avrisaig
geries, in contact with diorites of lower carboniferous ase, the result
of the contact being the conversion of sandstones into porcellaneous
Jasper—striped and uniform—other strata being converted int
yellow, brown, and mottled dysyntribite rocks.

acteristics of the Lower Arisaig series, as in the section, and also a:§

in St. George’s River, C. B., where we have striped jasper in the

place of petrosilex, and (ophite) with calcite, &e.

VorLcaxic.
This county indicates volcanic action :
1. In the Lower Arisaig series, Cambrian?
2.

‘
[}

In the Middle Arisaig series, Lower Silurian.

. In the Upper Arisaig series (Metamorphic), voleanoes
vonian age, as in Pictou County.

In the Zower Carboniferous.

-

( vl‘ I""

HONEYMAN
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ing unaffected TRANSPORTATION.
ne 1n intimate PosT PLIOCENE.

is crvstalling Drift accumulations abound throughout the county. The trans-
wd penetrated 88 portation of the boulders at Ogden’s (vide shore section continued)

. N . . . ‘ . ° ®
leading us to88 from the Lower Arisaig series of the shore section, is in the
lending of the i direction S. 30° E.  No glaciation has been observed in the county.
¥
)
4

The drift waterial is to be regarded as to a large extent the

L

&
have, also, i g
A . ; ; i
¢z containingi® product of the action of subaerial agencies, that were at work as

8 now denuding the various formations in the tertiary period, addi-

d by veins of

In the samef® tions being made, and the transportation being effected by special

tly occurringf8 agencies at work during the post tertiary (post pliocene) period,

3
3
4
!
-

and calcites (8 ¢. g. ice agency. Large masses have been transported from

Frenchman’s Barn (rock) and Arisaig pier of the same section, to

SRR

'l'l“"' ArizaicB® clevated ]m.~ilinn> on the south.

woe, the result B8

lmll'('llzllu'ull- b RECENT.
ynverted  intof8 L . . )
I'he ice in the Gulf of St. Lawrence often takes up rock masses

Lin the st and distributes them alone the shore.  Numerous examples can be
1 ! ERHEY e

s with thel pointed out, illustrating this statement, where carboniferous and
(0] )

b an addition other rocks have been taken from their original position some miles
H H y

| elements of distant, and landed on the shore among Arisaig rocks.
elements off { ‘

W A notable instance of ice transportation occured a winter or two
gmented and§

. ago, when a large addition to Arisaig pier (wooden) with its
1 of the char-§ \ o ) & e :
W Dallast, was lifted up and landed in the middle of the cove some

y, and also a8 i ) mea ) )
jasper in thell Y1stance to the south of the pier. This mode of transportation has
‘ doubtless been in operation all along the northern shore of Nova
B Scotia, since the post pliocene period, and it has vet to be proved
{ . . . °

that the same process was not in operation prior to that period.
& This may be one reason why rock masses may often be found ‘n

the dvift out of the regular course of post pliocene transportation.

(1o be continued.)

noes of Def

o
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ART. VI.—Ox THE SERPENTS OF Nova Scoria. Dy J. BEr
- ~NarD Giurein, A. B., M. D., M. R. C. S.
(Read April, 1875.)
FAMILY —CoLUugRin E.

FEuTania.

Eutania sirtalis. B. & G.

(7'4‘111’.\'

Coluber sirtalis.  Linn.
GARTER SNAKE.

Genus—Bascaxtov.
Bascanion constrictor. B. & G.

Bracx Sxakz.

Genus—Chlorosoma.
Chlorosoma vernalis. DB. & G.

GREEN SNAKE.

G'enus—Diadolphis.
Diadolphis punctatus. B. & G.
Kixe SyxAkE.

Genus—Storeria.

Storeria occipitomaculata. B. & G.
RED-BELLIED SNAKE.

breath of the hot blooded mammals. The reptile has only a single

for indefinite periods beneath water, and when in the air, respire
about twice in a minute.

the early life forms of the Silurian ages, emerging into the fish,

air breathers and then the subject of our present paper, the ophi-

In the elass Reptilia, to which the serpents belong, we find that §
air breathing is first introduced to life, yet this is not the great air

eirculation, and though breathing air, can do withoutit. They live §

{ From the record of the past, we find nature passing through §

ians, or serpeats, who commence life as air breathers, but can do

2

B SR T

(oxygen breathers if not of air) in the Devonian, then producing |
reptiles whose first life forms are fish, and whose adult forms are § .
8 fPrings, in April, an
ever finding them ¢ xce
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without it, and which possess a small degree of parental affection in
consequence of it, denied to the others : yet so slow is all this elabo-
ration for the higher life of the hot blooded mammal, that there do
cxist fish that cannot live without air, and others that can live with-
out air, but do have a parental affection. The young of the
dog-fish accompany their parent and are taken into its stomach in
time of danger, and a single species of East Indian fish cannot live
without air. Fish generally live without air and devour their own
8 cpawn, frogs whose early life is fish do the same, but the serpent
8 which commences from an egg in open air regards her young, cares
for them, and like the dog-fish, receives them in her stomach as a
conveyance, as well as a refuge, from danger.

The curious modiformations, the bone used in the higher form for
respiration alone, I mean the rib, undergoes in its progress to higher
life, are striking, which must be my excuse for mentioning them in
a paper on Nova Scotian Serpents. In fish the rib scems of no
use in a respiration which is motionless. In the frog it seems a
spinal process, having no attachment to a breast bone, but in the
snake it is very numerous, strongly attached to the spine, extending
the length of the body, and the free end attached to broad scales on
the belly. By these scales moving forwards and backwards the
snake glides. He may be said to run upon his ribs. These facts
are of great value when we find the rib in the first hot blooded air
breathers the porpoise jointed in the middle, and in the birds in-
troduced into life at a contemporary period also jointed, and by the
great power of contracting and extending its body adding vastly to
its powers of locomotion in body.

THE GARTER SNAKE.

Futania sirtalis. B. & G. Smithsonian.

Institute.
Coluber sirtalis.

Linn. Storer.
Trophidonatus sirtalis. Holb.
Trophidonatus taenia. DeKay.

This is the most common of our snakes, appearing in open
springs, in April, and leaving us in October. I do not recollect

ever finding them e xcept alone. Though taking water very readily,
6
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we find them in high elevations. The larger specimens attain
about eiohteen inches in length, according to my own observations,
by ()l]l('l:s much more, and agree with Baird, and Gerard’s descrip-
“-““: licht ashy, or dark reddish brown on back greenish white
beneath with three pale stripes from head to tail, on the back and
sides, with numerous irregular brown spots. The brown in some
runs so reddish as to suppose a new species. They feed upon living
food, toads, birds, butterflies, (on Mr. Downs’ authority,) and
worms. 1 have frequently seen them swallowing toads, and what
struck me more, was the utter indifference of the toad, contrasted
with the eager ferocity of the snake. I think the toad becomes
ln‘lllllnln'l.. when rescued will not get out of the way, whilst the
snake will fight a fair battle to retain his prize, charging you boldly
again and again, that is if you forbear to break with yonr riding
whip his beautiful coils, and be content to spoil him of his dinner
alone, without taking his life. I found two toads in one that was
coiled on the top of a low tree on a rocky islet in the great Fairy
lake. His huge size arrested my attention and I had him shot.
This fact is opposed to the ordinary belief that they become torpid
after swallowing their food until it is digested, as he evidently
had swoallowed the two after a short interval. On the tenth of
August I captured onc at Bedford Basin. He bit the glove cover-
i“lrk“l\‘ hand so that T could feel his teeth gritting upon the buck-
*k?n ) I transferred him to a glass case about two feet square,
floored with moss. e made great efforts to escape, heaving him-
self upright, nearly his full length—about eighteen im'hvs—-uwm

the smooth g¢lass. I have no doubt on a roughened surface he |
810 g

could have moved vertically.  Ie could raise his body six inches
vertically without support. His usual attitude was in a coil, his
head l‘:li.b'(,‘tl two or three inches, his ever vigilant eye open and
bright, ard his forked tongue menacing night and day. Yet certain
noi‘ses or odors seemed to have more effect upon him than objects of
sight. In feeding he tracked the earth worms by the sli‘m(s they
left upon the glass, and pounced upon them with a sudden fury t]‘ml
made one thrill. One day he eat twelve earthworms, and :m(-ry
that he allowed them to crawl over him. He took no notice of
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DeKay, speaking of the garter snake, says, it
changes its colours, but does not allude to the cause.
men it was caused by distension from
day to its usual coloring.

about twice in a minute.
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flies, though I frequently offered them. He would not touch milk,
but like others I have had was fond of water, drinking it, and con-
tinually gliding through it.

One day I found his whole appearance changed, bright yellow
rings of the liveliest colour encireled his body.

On close examina-

tion I found that the scales which cover the body of all snakes,
(except the abdomen and beneath the tail which are covered by
scutella) are capable of separetion, one from the other, when the
skin is distended beneath them, and in this specimen the skin being
i s : N pot
bright yellow, this caused the yellow ring. Doubtless the puff

adders when enraged and swollen owe their brilliant colour to this

Q) often

In my speci-

feeding ; it returned the next

[t performed the function of respiration

The eggs of this species are found repeatedly under stones and
banks, yearly, in the Province. They are dark olive, flattened
roundish pellets, soft, apparently glutinous, and attached to each
other by the extremities, and forming chains of from twenty-five to
thirty and about one-third inch in diameter.

On opening them a

small snake is found coiled within them already with the typical
marks of the adult. These eggs are usually picked up in August,
and when kept will hatch out about the middle of that month—a

period later than that of other reptiles which spawn in early spring.

8 Three eggs of the garter snake (. sirtalis) were sent by mail to

Halifax ; Archdeacon Gilpin, who received them, handed them over
They were placed in a cigar box with gravel and about
the middle of August one hatched out, a few days after birth small
detached bits of skin were picked up in the gravel, and in a day
or two an entire skin everted and perfect to the eyes was found.
This analogy with seals and perhaps all mammals including man
whose babies shed their hair directly after birth, is striking. This
young snake was very lively, ate or drank nothing, began to fade
about the end of October, and died in November.
numerous snake of our Province.

This is the most

He affects dry rocky positions,
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though he may be found in swamps and borders of rivers in search §
of frogs. He is often seen basking in the sun coiled upon warm 8

rocks, in company with the green snake (C. vernalis).

In my observation they seemingly never recognize each other, §

3

GILPIN—(

sonian Inst.) in its ¢
and white about the
have no notes or obse

Mr. Blackwood,

. . . . 5 . B ) R,
even of their own species, when even crossing each other’s bodies in #8187 1, three snake eg

confinement, though others have informed me they have seen them @ root of a tree at Trur.

coiled together in struggling groups during their breeding season or§

in torpid masses hybernating. ¢ Two men,” says the Kentville 8

Farmer 1875, ¢ ploughing in a field near Kentville, rooted up a§
large stump, under which they found a coil of snakes numbering
forty-five, in a torpid state.” Their powers of penetration into the §
around are small, nor can they penetrate below ¢¢ the frost” or 32° :

Fah., at which temperature the moisture from the surface is frozen 8
to the depth of three or four feet in our climate. They therefore ,
get beneath rocks and old stumps, or choose the soft soil of an old 8
ant-hill. ~ Mr. Stayner of Halifax, informed me that early in 2
October, near town, in passing an ant-hill he pushed his eane into 3
it and forced out a torpid snake. Returning to the spot he turned
out above sixty of various sizes and species, including E. sirtalis, ‘
C. vernalis, D. punctatus, and E. occipitomaculatus, a common §
instinet seemingly bringing all species together.

Of this innocent species, it may be said he inhabits our Province
in very considerable numbers, that he is seen in April, thawing§
out his winter’s torpid sleep in the warm sun,—in August is seen §
with his little group of young which accompany their mother, and |}
in danger received into her belly, and coached away—and in Octo- 3
ber retires again to the earth.

Tue Brack SyaAkE.
Bascanion constrictor. B. & G.

This snake is exceedingly rare in our Province, and I am indebt-
ed to Mr. J. M. Jones, F. L. S., for the only adult specimen I
have identified. Mr. Downs had recognized it, and the various§
stories of large snakes from many sources could only have been}8
referred to it. Mr. Jones’ specimen was of moderate size, and
agreed perfeetly with the description of Buird & Girard, (Smith-
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88 sonian Inst.) in its dark shining black above, bluish black below,

and white about the chin and breast. Of its habits or haunts, I
have no notes or observations, as in our Province.

Mr. Blackwood, a merchant of Halifax, gave me in August,
1871, three snake eggs out of a chain he had found beneath the
root of a tree at Truro. They were double the size of the garter or
green snake'’s ezgs. I lined a glass wide-mouthed phial with damp
cotton wool, and placed them in it, putting the phial in the sun.
On the third day one of them was broken, and a young snake half
way through the aperture. By the end of the day he had freed
himself from the egg that was sticking to him by a yellowish sub-
stance, and was a lively brilliant young serpent. The next day a
second came out, whilst the third egg proved dead. They loved
the sunlight, tried hard to escape, but survived only a fortnight,
daily failing in liveliness before my eyes; as after trying them
with milk, sugar and water, flies and egg, I had no means of feed-
ing them—the whole group of an egg still containing its embryo ;
an egg empty, and the little snakes themselves, in aleohol now,
form the proof of a physiological fact that no one may doubt. From
their great size, about two inches and a half in length, and their
bluish-black colour, I considered them the young of B. constrictor ;
but having no specimen by me, I will not assert it as a fact. They
were the young of no other species inhabiting this Province.

THE GREEN SNAKE.
B. & G.

Next to the garter snake this beautiful species is the most
numerous in the Province.

Chlorosoma vernalis.

It is most usually seen about half
grown, in the grass, of a lively green, but attains to the size of
between two and three feet.

It is not unfrequently met crossing
the wood roads.

It produces eggs very like the garter snake, and
receives its young in its mouth when in danger.

Its eggs.

I have identified

Tue Kine SNAKE.
B. & G.

I captured one on the borders

Diadolphis punctatus.

This species is still more rare.

SR T
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of Fairy Lake, Septr. 1870, and sacrificed a small flask of whiskey
to preserve him.  Mr. Silver of Halifax does not consider them so

rare, and has identified their eggs.

REp BELLIED SNAKE.

Storeria occipitomaculata. B, & G.

This, like the preceding, is a small species, but more numerous,

frequently coming around inhabited houses. I have no notes of its
habits, and have never seen its cggs.

This ends our list of Nova Scotia serpents.

Scanty in species and in individuals, they share their scantiness
with the other reptilia, which, with the exception of several species
of frous, are also few.

The common toad is scarce, compared with
New England.

Our situation at the extremity of a continent,
and almost insular position, seems the cause rather than our north-
ern climate.  According to Acassiz, the common toad attains
great size on Lioke Superior, and whilst no reptiles are found in
Newioundland, the opposite side of the Straits of Delle Isle ave
vocal with frogs, according to modern travellers, which is attested
to by old Martin Frobisher, who relates of feeding upon them in
IMTudson’s Bay.

As the habits of all our snakes seem alike, and what may be
gaid of one may be said of all, T have left to the last the discussion
of one or two subjects which may be general to all.  Although
Cuvier long ago laid it down that snakes are oviparous, the excep-
tion being when the female was constrained to hold her ezg beyond
the proper time within the ovaria, yet many writers still main-
tain they are ovoviparous.  Of the five species in Nova Scotia, we
have personally identified their eggs, deposited beneath stones and
hatched some time after deposition.

Leaving then this fact as settled beyond doubt, that some snakes
produce their young from eggs deposited in the ground, it leads to
another question of great physiological importance as giving to the
class Reptilia the highest function of protecting their young—of
maternal affection.  The tailless batrachians, or frogs, having their
eggs or spawn hatched under the water, and having them in their
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first form as fish or tadpoles, living upon vegetable matter, have
no need of maternal instinet. There are a few records of our
Salamanders being seen hovering over their eggs, but the numer-
ous stories from persons of every class in life, though doubted by
many eminert naturalists, of our snakes being seen with their young
during the summer months, and of their young taking refuge within
the mother’s stomach during danger, render it beyond doubt.

Of instances of the green snake (C. vernalis), Archdeacon
Gilpin informed me he passed on the high road of Nova Scotia, a
green snake, dead, and of large size. It had been crushed by a
wheel and much torn, and lying dead also, within and without the
Dr. Baird, (Smithsonian Institute)
says in his work, ¢ Serpents of New Jersey” he took from a

belly were many young ones.

“graved” female of the same species, eighty-three young snakes,
six inches long, on the Allegany River. Now in both these in-
stances, we know that the young had been hatched from eggs, and

In Dr. Baird’s
case, though he calls the snake ¢ graved,” the great size of the

must have entered the mother’s stomach after birth.

young ¢¢ six inches,” shows they must have been a month old; the
size when hatched being one and a half, and the agaregate length
of forty-one feet, being too great a bulk for any ovary to hold.
Of similar instances in the garter snake—Mr. Stayner, a merchant
of Halifax, as well as an observer of nature, and a fine sportsman,
informs me he saw during the autumn of 1875, near Halifax, a
large garter snake lying dead, much crushed, and many small ones
lying dead about. e pushed with his cane others from within
her belly—from which there was a chain of eggs also hanging.
In a letter Mr. William Gossip of Halifax, gave me from his
grandson,—the boy states, he with his companions found a large
garter snake near the railroad at Wilmot, Nova Scotia, surrounded
by many young ones, when she immediately opened ]wr.mnmth and
they all took shelter within it. They pursued her from under a
pile of lumber, beneath which she took refuge—killed her, and
forcing thirty live young ones out of her mouth—killed and counted
them all.  These few instances I have given from hundreds I have
heard, from all classes of society. That then our snakes are pro-
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duced from eggs, need and receive some nourishment and care from

the mother during infancy, and are received in times of danger, or

perhaps for conveyance, into her stomach, is as well established as
any fact in nature. This also gives to the order Reptilia the higher
attributes of parental affection.

It would need some apology for enlarging on facts, no doult
old and well known long since, were it not for the persistent dis-
beliet' of some eminent British Naturalists—a disbelief to which
is added an insinuation of its being a trick or hoax, although they
well know that the Squalide, a lower order, possess it. This I
have verified myself, having cut youug dog-fish from the mother’s
belly, and keeping them alive some days. Couch ¢¢ British Fishes”
also gives instances, and our own fishermen affirm it. Future
observers will be rewarded by witnessing our salamanders as well
as our snakes, watching over their chaplet of leathery eggs, feeding
their young, and both protecting and coachin_ them by their own
bodies.

[ have never identified the power of our snakes in emitting vocal
sounds. All observers unite in the mother’s giving a warning call
to her young; and when camping on long September nights by
the lake side, one hears a night long call—very peculiar, very
froggy, but elongated. This your Indians tell you is a snake. I
have thought this their nuptial call. The wading birds and the
frogs are all now silent, their summer gone, whilst the snake season
of hatching being deferred to the middle of August, might make
this late season their time of pairing.

Our arctic climate but ill accords with this child of the sun.
Grey colours deck him, nor can our slanting sun rays nourish him
to the huge proportions of the tropic, or concentrate his poison to
their deadly power ; yet slow as his action comparatively is, deliber-
ate as his n_xstl(‘ through the dried grass is, his old historical name,
his obscure attributes, used of old in true religion and false enchant-
ment, as well as his present, extreme abstemiousness joined to an
extremer gluttony, and his magnificent repose, the extremities so

coiled, that the sleepless eye and forked tongue of the centre guards
all, a very type of a citadel, will make him a fascinating study to all
for all time.
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Art. VII.—Tue SouTHERN SYNCLINAL OF THE Pictou CoAL
Fievo. By Ebpwin Geeiy, M. A., F. G. S., &ec., &ec.

[ pUrRPOSE this evening to draw your attention to a hitherto
neglected part of this Coal field, and to add to the arguments
already advanced, in favour of the extension of the Albion group
across the eastern part of the district, in my papers on the Pictou
Coal Field, and the grouping of its seams, read before the Newcas-
tle (England) Institute of Mining Engineers, and before you.
The investigations of the structure of the Pictou Coal field during
the last few years have r.ot been of importance ; but I hope to show
from the various available sources of information, that there is a

<

strong probability that the portion now to be described, contains
valuable deposits of coal.

It is to be greatly regretted that much of the prospecting done dur-
ing the carly history of this Coal field was entrusted to men little
qualified for the task. Borings and trial pits were put down without
the slightest regard to the general structure of the field, and in one
or two instances based on wonderful ideas of the uselessness of

searching for coal seams under conglomerates. These trial open-

ings were seldom connected by surveys, and when records were
kept, they generally gave merely so many feet of sandstones and
shales as having been penetrated. The consequence of this is, that
in spite of the large sums of money spent in explorations, there are
many gaps left, of which little is positively known, and the infor-
mation gathered was in some cases erroneously considered as indi-
cating the absence of coal.

The researches of Sir W. Logan, while Director of the Canadian
Geological Survey, have led to the generally received conclusion
that the productive strata of the Pictou Coal field are bounded by
four great faults, bringing up lower measures on all sides. This
eminent field geologist has also determined the positions of various
smaller dislocations affecting the different undulations, and repeating
the crops of the lower seams. "

Nore.—Reference to Sir W. Logan’s map of the Pictou Coal Field will show the
position of the seams and faults referred to in this paper.
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One of these boundary faults runs from a point above McNaugh-
ton’s mills on McCullock’s Brook, to Parks’ mills on Sutherland’s
River, and has Coal measures to the north, Millstone grit and older
rocks to the south—thereby limiting the extension of coal crops in
the latter direction. Another fault, or rather succession of faults,
forms the western boundary of the Coal field, and produces a similar
effect on the coal strata in that locality.

A short distance to the south of the Stellarton Station, Sir W.
Logan has laid down what he calls the McLeod fault, and describes
as an upthrow to the south pursuing a course roughly parallel to
that already mentioned and known as the south fault. The evidence
of the presence of this fault on the west side of the Kast River is
not clear; and those best qualified to speak with authority on the
subject, tell me that careful search on the line marked by Sir W.
Logan has failed to show trace of its passage. On the cast side of
the River the effects it is said to produce, are not such as to show
with certainty that its influence on the confizuration of the Coal
field is at all equal to that claimed in the report of the Geological
Survey. In this paper the fault is retained in all its supposed
intensity to show that even under unfavourable circumstances the
district to be considered is of great value; the conclusions to be
drawn when it is, in my opinion, more justly considered as not
present in serious moment, will be given further on. Between

these faults no measures of an age older than the productive are

known to exist, and the coal strata are with every appearance of
’ Yy apj

reason considered to run across this interval without undergoing
disturbance.

The western boundary fault has cut off- the southern extension
of the Westville seams, broken from their continuity with the Albion
scams by the fault at McCullock’s Brook, which produces a down-
throw to the west. This fault has course N. 22° W., and inter-
cepts the Main seam a short distance to the west of McCullock’s
Brook. On the down-throw side of the fault going south, the
northerly dip at first is not changed, but on the south line of the
Acadia area the measures become flat, then dip south, then flatten
again, and finally assume a northerly dip as the workings of the
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Intercolonial Coal Company are approached. This undulation of
the measures, aided by the fault, obscured the crop of the Main
seam most thoroughly ; and it was long believed that it was thrown
out of reach.

The results of the Geological Survey, however, afford ground
for the opinion that the crop of the seam known as the Culton, is the
continuation of the Main seam—its strike to the westward being
intercepted obliquely by the great West fault which it finally leaves
for a distance, and is worked under the name of the Acadia seam
by the Drummond, Acadia, and Nova Scotia Colleries. This view
is supported more by the relative positions of the seam and associ-
ated strata, than by any similarity in the coals themselves. The
Acadia, Culton, and Main seams have no coal beds immediately
overlying them, while coal seams are found beneath them all at
equivalent depths. The importance of this conclusion is evident,
as the greatly increased extent of the Main or Acadia seams, as well
as of the underlying seams, is at once shown.

At present mining operations are confined to the Main or Acadia
and the Deep seams, but from practical trials it is known that many
of the lower beds are workable, and the amount of coal thus avail-
able may be gathered from the fact that there are over 100 feet of
coal in the seams of the Albion group, the lowest as yet known in
the Pictou Coal field.

The dip of the Culton seam on McCullock’s Brook, and the
anticlinal structure of the measnres of the south-east part of the
Acadia area above described, form what is .nown as the Bear
Creek synclinal of the report of the Geological Survey of the Pictou

Coal field. This synclinal is continued up to the west side of Mec-

Cullock’s Brook, at which point we leave it at present.

Following the crop of the Main seam, which as it is the highest,
may be taken as the exponent of the Albion group, from the
Foster pit to the eastward we find it crossing the East River and
gradually turning to the east and south, until cut by the McLeod
fault. The course of the Main and Deep seams as far as this point,
is well ascertained by underground workings, and the pits and
boreholes on the Pictou Company’s area. The McLeod fault being
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an upthrow to the south, the continuation of the line of crop beyond
the fault must be searched for to the eastward at a distance deter-
mined by the amount of dislocation, and the angle of dip of the
strata.

We have now briefly sketched the line of this important seam
from Westville to the McCullock fault, and thence to the McLeod
fault on the east side of the East River. Explorations to settle its
position have not yet been pushed beyond this point, but enough
has been done to afford a reasonable basis for calculations as to its
continuation beneath what are known as the Upper seams, viz:
the McBean and Marsh groups as shown in'my paper on the Pictou
Coal Field.

Underlying the Main seam on Coal Brook are 1286 feet of
sandstones and shales, containing no less than 12 seams of coal,
varying in thickness from two to twenty feet. The effect of the
McLeod fault would naturally be to thrust some of these coals
nearly on the line of the Main seam; and we find this to be the
case. A short distance to the east of the point where the outerop
of the Main seam is intercepted by the McLeod fault, the crop of
an 8 foot seam, known as the McLeod, has been opened and traced,
its strike being found to be S. 15° E., at an angle of 15°. Under-
lying this at a short distance, is reported the crop of a second seam.
The strike of the coal and associated strata gradually turns to the
south-west, and then bending to the east of south, is abruptly cut
off by the great South fault.

The limited explorations that have been made in the vicinity of the
McLeod fault are not decisive enough to show which of the Albion
group it is identical with, there having been no attempt made to
ascertain its relation to over or underlying seams. The crop of a
coal seam is known on the bank of a small brook near the house of
W. Miller, about one-half mile to the south of the crop of the main
gseam. It is on the south side of the McLeod fault, and where
exposed dips to the east at a moderate angle. The interval be-
tween this bed and the McLeod seam shows a considerable extent
of ground underlaid by coal.

Between the latter seam and the Culton adit on MecCullock’s
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Brook there has been hardly anything done to show the economic
value of the coal measures. It is known that at one or two points
reverse or southerly dips are met in the strata exposed, and
that indications of coal have been observed—enough to show that
the synclinal form is preserved from the Bear Creek area to the
McLeod seam. This undulation is a minor one, being nowhere as
deep as that to the north, known as the Albion or Middle synclinal,
“The deepest point in this trough showing only about 800 or
900 feet from the surface to the Acadia (main)seam.” Geological
Survey.

We have now traced our synclinal as far eastward as the Fulling
Mill on Mcl.ellan’s Brook. A short distance to the westward of this
Sir W. Logan has marked on his map of the Pictou Coal Field a
fault running N. 25° W., which he calls the Mill Road dislocation,
an considers that it produces an upthrow to the westward. The
evidence on which it is laid down does not appear quite conclusive,
and I have been informed that in consequence of explorations made
last summer there is reason to consider it not of so large an extent
as anticipated.

Sir W. Logan states that he can find no evidence of any disturb-
ance on the line of the production of the Mill Road fault to the north
of McLellan’s Brook. Should this be the case, it forms a decided
exception to the general rule, affecting the north and south faults of
the Pictou Coal field, as proved by underground workings, they
increase rapidly as they go to the north, frequently at the rate of
one in five.

The large body of shales overlying the Main seam does not
appear as persistent as the coal itself. The Foord Pit was sunk
900 feet to the Main seam, through dark shales and ironstone bands
only, while the Foster Pit sunk in equivalent measures less than
one mile to the westward, passed through large beds of sandstone
before reaching 280 feet of shale immediately overlying the same
scam. In the pit sunk on the Pictou Company’s area, on the east
side of the river, sandstones were penetrated, replacing the enor-
mous beds of shale overlying the same seam a short distance to the
westward, As these changes in the natuve of the strata enclosing
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the coal seams, occur in o short a distance, I would venture to
suggest that they render the theory of the alleged unconforniity
of the measures lying to the east of the old Mill Road fault of less
weight, especiailly when as in the Geological Survey report, the
bend of the measures to the east, and the quick change from shales
to sandstones are brought forward in the absence of more definite
knowledge, as the signs of an important fault.

At present we are best acquainted with the western side of the
black shales, and the experience of the miners shows that the change
from the soft carbonaceous black shales to the post and sandstone
rocks is very sudden, and may be marked by a line drawn from the
mouth of Coal Brook to the old Colin Pits. On the east side of
the East River, the thickness and uniformity of the black shales
exposed, almost continuously, from the mouth of McLellan’s Brook
to the Grant farwz, coupled with the large beds of sandstone, sunk
through one-third of a mile eastward, would allow on the east side
an equal sudden change from carbonaceous to arenaceous measures.

Still following the line of synclinal we have next to notice the
oil shales opened on McLellan’s Brook, one quarter of a mile
north of the Fulling Mill.

the apex of a synclinal with a north-east course, and are considered

These oil shales are found to occupy

with every appearance of reason the equivalents of the oil shale
opened on the Marsh Brook and also on the property of the Merri-
gomish Coal Company, three-fourths of a mile to the north-east of
the Marsh pit ; their dip and strike at these points being conformable
to the seams of the Marsh group.

A short distance to the south of the Fulling Mill are a series of
faults bringing up lower measures which come abruptly against the
seams of the Marsh and McBean’s groups. The effect therefore of
these faults has been to throw the crops of the oil shales considerably
to the north of the position they would naturally occupy at the
south-west apex of the McBean synclinal, and to bring into the posi-
tion formerly occupied by them the series of coal seams known as the
McLean and Mountain groups. We are thus enabled to trace this
comparatively shallow synclinal from end to end of the coal field,
and to show that its presence has a great effect on the probability of
he extent of the Albion or Main seams across the whole district.
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It is estimated by Sir W. Logan that the McBean 8 font seam
underlies the Marsh group at a vertical depth of 700 to 800 feet.
The thickness of the measures between the oil shales and the

Fulling Mill being only 437 feet by actual measurement, it would
not appear possible to find the outerop of this seam south of the oil
shales on McLellan’s Brook, as it probably abuts against the Fulling
Mill fault at a considerable depth from the surface.

Were the Mill road fault absent, or of comparatively small
extent, the task of comparing the various horizons would be a slight
one, as but one set of faults would require to be accounted for.
A comparison might then be confidently made between the 3 feet
scam and black shales found above the Fulling Mill, and the 33
feet seam on McLellan’s Brook near the Halifax Company’s east
line, which is also found near the mouth of Coal Brook on the
Intercolonial Railway and further to the westward. Zhe underly-
ing seams of the Albion group would then reach the South fault
with o strike to the east of south, and leave the fault again as
the measures lying to the south of the McBean seam assume their
north-east line.

This form would show that the eastern half of the district pos-
gesses an almost similar structure to that found at Westville, where
the interception of an undulation by a fault has hidden the crop of
the Main or Acadia seam for a short distance in the vicinity of the
Grog Brook.

In a paper read before you about two years ago, I gave what I
considered grounds for the equivalence of the Widow McLean and
the Albion groups.

The identity of these groups was supported, in addition to other
arguments, by the fact, almost too strong to be a eoincidence, that
both these series of seams are overlaid at a height varying from
1300-1600 feet by a set of comparatively small coal seams, and
that as yet no coal has been found in the intervening strata.

During the summer of 1874 another seam has been found in this
scries overlying the Main seam. Its thickness is about 4 ft. 6 in.
which you will observe closely, agrees with that of the Mountain or
Ilaliburton seam. There have not been any attempts yet made to
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prove its extension east and west, but the fact of its presence in this
part of the coal ficld, helps to support the views previously advanced.

Until the extent to which the crop of the Main seam is thrown
to the eastward by the McLeod fault is ascertained, there are not
sufficient grounds to determine if it reaches the South fault before
being met by the Mill road fault. Should investigations prove this
to be the case, the force of the argument is not lost, as the 1200
feet of measures underlying the Main seam are not all intersected
by this fault, as its course cuts the measures at a slight angle.

I we consider the McLeod fault as one not of importance, we
would find the Main seam crossing to the South fault nearly on the
line of the McLeod seam; and then the 3 feet seam above the
Fulling Mill would naturally fall into its relation tc the Mount

ain

group on one hand, and the seams found overlying the Main seam
on the other side.

The extension of the Widow McLean or Main seams behind or
underlying the McBean scam, is the only thing needed to demon-
strate the fact that from one end to the other of the Coal field
along its southern border, is an almost continuous outcrop of a
group of large seams. The inferences to be drawn from this need
not be extended beyond a thought of the amount of ground that
must be underlaid by the seams of the Lower or Albion group.

A careful study of the various faults and dislocations of the
southern part of this Coal field reveals in a most striking manner
the care and wisdom of the Great Architect of the Universe. Did
the strata follow the laws regulating their position in Cape Breton
and other Coal fields, we would have had the Albion group, con-
taining two of the largest and finest coal scams in the world, buried
hundreds of feet below the surface, and accessible only over a
limited area. On the contrary, an examination of the map accoms-
panying my paper, shews the crops of this lower group extending
in an irregular form from end to end of the Coal field, affording not
only unusual facilities for opening, but also a satisfactory proof of
its presence immediately south of the conglomerates.

Returning to the interval between the southern and MecLeod
faults on the west side of the river, we find a district one and a half
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miles wide, yet unexplored. The comparison made in the report
of the Geological Survey of Canada, of some of the strata in this
section, with sandstones immediately overlying the conglomerate
below New Glasgow, is not borne out by Prof. Dawson’s research-
es, he being inclined from fossil evidence, as shown by his paper on
the transition of the Carboniferous into Permian, read last year
before the Geological Society of London, to consider the latter an
extension of the upper part of the Middle or Productive coal
measures.  From the facts gathered relative to the structure of the
Pictou Coal field, these measures as suggested by the Geological
Survey report, are probably lower than those containing the Albion
Main and Deep seams. The fact however of the extension of the
Bear Creek synclinal across this district, and that the amount of
dislocation caused by the McLeod fault is not of serious moment,
are important considerations. The reverse or southerly dips and
the presence of coal, point out the existence of seams of the Albion
or Lower group at this point, and the width between the two faults
would allow of a development, little if at all, inferior to that attain-
ed by the seams of the middle or Albion synclinal.

The question then arises why explorations have not been made
commensurate with the size of this district, and the importance of
ascertaining the presence of workable coal seams. A considerable
part of this space between the southern and McLeod fault is owned
by a company which naturally is not at present solicitous about
its contents, as their valuable working areas in other parts of the
ficld afford it full occupation. The dull state of our Coal trade is
also an evident reason why the attempt proposed a short time ago
to employ the diamond drill in that part of the district held by other
parties was not carried out.

There is, however, as far as our present knowledge extends, no
reason to doubt that this will eventually prove a very valuable addi-
tion to the present working limits of the Pictou Coal Field, and that
its extent is ample enough to afford room for the investment of
capital in several large Collieries.

7
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Agrt. VIII.—O~N THE ANALYSIS OF TWO SPRING HIiLL CoaLs.
By Henry How, Jr. Communicatep By Pror. H.
How, D. C. L., Kixeg’s CoLLece, Winbsor, N. S.

TuE following brief notes are offered to the Institute as a con-
tribution to the knowledge of the mineral resources of this province.
They relate to a coal field about which less is known than of the
Pictou and Cape Breton districts, but which presents many interest-
ing features.

Late reports of the Geological Survey contain much interesting
information respecting it, but as no analysis of one of the coals now
referred to has appeared, I thonght it, and a second analysis of one
already examined a few years ago, might be acceptable to the
members.

My experiments were made in the laboratory of King’s College,
Windsor, a privilege which I now gratefully acknowledge.

The following brief notice* of the seams of the Springhill Coal
Field may be quoted to show their chief features.

¢ At present the survey is not sufficiently advanced to speak
with any degree of certainty rezarding the structure of the field or
the extent, thickness and position of the several seams. The evi-

dence so far as it goes, appears to show that in a distance of about
eight hundred yards horizontal measurement across the strike of the
measures, there are eight seams of workable thickness as under, in
ascending order :
13/ 67
6/ 07
T 2 47
5is B 6l 3
o0 sine e 6"
a crop. .. thickness uncertain.
S ee A Io1E 4’ 0” shaly coal.
2/ ()//

Total .... 42° 77

* ¢ Geological Survey of Canada,”” 1870-71, page 6.
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¢The average dip is supposed to be about 30°, which would give
a vertical thickness of measures from the 13’ 6” seam to the 2/
seam of about 1200 feet. The dip increases as the seams are fol-
lowed on their strike to the northward. The country is for the
most part level and thickly forested, and the rocks are much
obscured by drift, so that it becomes impossible to trace out the
seams without the aid of pits and borings.”

I. The so-called *“11 foot seam,” or ““Springhill main seam”*
or ¢ Black seam.”

This seam of coal, which is according to report just quoted, 12/
“in thickness, is the property of, and worked by the Springhill
Mining Company, who have now two slopes, the east and west,
distant from each other about # of a mile. The west slope has
been driven some 450 feet, with a main level of about & mile.
The east slope has been driven 850 feet, and will henceforth be the
chief output.

The specimens from which the following analyses were made,
were got by myselt during the summer of 1874, while on a Topo-
graphical Survey under Prof. Oram, C. E., and will represent
fairly the average quality of the coal exported by this company, at
their whaif at Dorchester, N. B.

The analysis gave the following results :—

(I.) Ordinary coking (air-dry specimen).

Hydroscopic moisture .... 3.86
Volatile combustible matter 26.46 §
Fixed carbon . 65.23 )

, veeernnen. 65239 9.68
Ash cooovvvnenn conen.  4.45 § OO .

total vol. 30.32

100.00
Theoretical evaporative power.. 8.858 b«
Specific gravity . .o0000 00 1,29

Calculated weight of 1 cub. ft. unbroken...... ...... 80.48 lIbs.
“ ‘“ “ ¢ broken cceeee s ceeees 54.08
Space for 1 ton (2240 1bs.) on stowage (economic weight) 41.41 c. ft.

* E. Hartley, in **Notes on Coal from the Springhill Coal Field,”” who, however.
givesthe thickness as 11 8”. Geological Survey Canada, 1866-69, page 445.
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II. Rapid Coking.

Total volatile matters............ 35.65

Fixed carbon vvvevvvvvnreennn.. 99.90
AN s s e warers b sl ens sisanes o RGO
100.00

Theoretical evaporative power..... 8.23 1bs.

or

Coke, percent. .oveee ot vvvnes .. 64.35

For the sake of comparison the following analysis by E. Hartley,
Esq., Geological Survey of Canada, may be given, and if compared
with II. shows the permanent character of this coal :

11/ 37 seam.

ar «

Total volatile matters........ 35.39
s woassnve oo 0040

4.15

Fixed carbon ...

Abll T eseees te st s s

100.00

8.37 1bs. (Prof. How.)
64.60

Sulphur ...ccvceeevenecees 2,25

Theoretical evaporative power.

00K s T0i9:0: 5 5 o0 oo 970 618 976 043

This coal breaks with cubical fracture, and for various reasons
is very valuable, although its being tender causes a considerable
amount of loss to the company by the formation of slack coal. The
volatile matter is of such quantity and quality as to recommend this
coal in the preparation of gas. It cokes freely with small increase
of volume, giving a coherent, compact coke.
sulphur is remarkably small, an important fact as regards domestic
use, gas-making and preservation of grate-bars. The ash is gray-

ish-white and bulky.

This company can export about 400 tons daily, from the wharf

at Dorchester, N. B.
have used it for domestic purposes.

The coal is held in high favour by all who
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II. The 6 foot Seam.

5

) o This seam is the property of the General Mining Association.

5 4 Only a few tons of this coal have been used by the people living
g ¥ in its immediate vicinity, and it is justly considered by them as a good
) W house coal. The specimens were taken by myself from a heap at
} 1bs. f;‘ the mouth of the pit sunk near the outcrop.

; % The analysis gave the following results :—

- E. Hartley, Ordinary coking (air-dry specimen).

l'if compared Hygroscopic moisture..... 3.47 ) .
Volatile combustible matters 26.98 total vol. 30.45
Fixedcarbon....ee vuuv.. 64.48) e

Ash oooeuveennnrennene. B.07 ¢ C0Ker  69.85

100.00

Theoretical evaporative power .. 8.859 lbs.

oo 4231

Specific gravity .eeeecevee... 1.30
B Calculated weight of 1 cub. ft. unbroken............ 81.10 lbs.
Prof, How.) ‘ €« ¢ brokeNueses conees.. 540 6

Space for 1 ton (2240 Ibs.) on stowage (economic weight) 41.10 c. ft.

Total sulphur per cent.......

v This is a compact, bright, clean coal, breaking with a conchoidal
ious reasons fracture. It has a peculiarly striated, slicken-sided surface. It
sonsiderable J cokes freely, swelling about 3 its original bulk, giving a firm, com-

coal. The pact coke. The ash is white, which in itself is proof of but small
mmend this amount of sulphur existing in the coal as pyrites. The ash proved
wall increase B  to contain by qualitative analysis a considerable amount of insoluble
amount of residue ; a lit.'e solable silica ; notable amount of peroxide of iron
ds domestic and alumina ; sulphuric acid and lime decided in quantity ; small
sh is gray- amount of magnesia ; trace of phosphoric acid.

n the wharf
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Previneial Museum, Oct. 18, 1875.
ANNIVERSARY MEETING.
J. B. Girrein, B. A,, M. D,, M. R. C. S., in the Chair.
Inter alia.
The following gentlemen were elected office-bearers for the ensuing

year:i—

President—J. B. GiLrix, B. A.,, M. D, M, R. C. S.
Vice-Presidents—WILLIAM Gossip; F. ALrison, M. A.
Treasurer—W. C. SILVER,

Secretaries—Rev. D. HoxeymaN, D.C. L., F.G. S., and Joux T. MEL-
LisH, M. A,

Council—A. P. Reip, M. D.,, J. Somers, M. D., A. DEwar, RoBERT

Morrow, J. M. DEWorLrg, M. D.,, M. R. C. S,, Sheriff BeLL, Prof.
LAwgoN, AuG. ALLISON.

OrpINARY MEETING, Nov. 13, 1875.

WiLrr . Gossie, Esq., Vice-President, in the Chair.
Dr. GiLriN, the President, read a highly interesting and instructive
paper * On the Serpents of Nova Scotia.”
A number of gentlemen expressed their satisfaction with the treatment of
the subject, and several adduced evidence confirmatory of the view that

serpents swallow their young on the approach of danger.

(Printed in Trans-
actions 1874-5.)

ORDINARY MEETING, Dec. 13, 1875.
The PRESIDENT in the Chair.

It was announced that the Council had elected Lieut. HorE EpwARrDS,
60th Rifles, and Mr. LEwis P. FAIRBANKS, members of the Institute; and
Mr. WiLLiam McKENzIE an associate member.

Rev. DR, HoNEYMAN read a paper “ On the Geology of Nova Scotia.
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Halifax County—Glacial Period” This paper embodied the results of much
painstaking original work. (See Transactions.) .

Mr. Gossip gave some very interesting facts in reference to the transpor-
tation of drift by glacial or other action.

Dr. Girrix exhibited a number of stone arrowheads, found near Lunen-
burg, and presented to the Institute by the Rev. J. Forrest. The Rev.
gentleman who was present described to the Institute the nature of the
locality in which he had found them.

OrpiNarRY MEETING, January 10, 1876,
WiLriam Gossie, Esq., Vice-President, in the Chair.

Dr. J. SomERs read a paper on * Correspondence between the Floras of
Nova Scotia and Arkansas.”” Several gentleinen made inquiries respecting
the subjects treated in the lecture, which Dr. Somers readily and satisfactorily
answered. (See Transactions.)

Dr. A. P. Rerp also read a paper “ On Natural History in relation to Deep
Sea I'ishes.” (See Transactions.)

Mr. Gossip, Dr. Reip, Mr. L. G. Power, Mr. MeLL1sH and others,
spoke on the subject, and gave facts showing that the cod and others fishes
were formerly found in our waters in greater abundance than they are at the
present time. It was strongly urged that the study of the habits of our deep
sea fishes could be made a specialty with great profit to the country at large,
as well as to the student.

OrpINARY MEETING, February 14, 1876
WiLLiam Gossip, Esq., Vice-President, in the Chair.
It was ~anounced that Mr. GEo. MaTTHEWS of New Brunswick, was
elected a corresponding member of the Institute.
A paper was read by Epwin Giueiy, M. A,, F. G. S., “On Ores and
Minerals from East River,” Pictou, intended for the Centennial Exhibition,
(See T'ransactions.)

A paper was alsv read by Mr. ANDREW DEWAR, “On |the Atomic Phil}
osophy—ils past and present.”

ORrpINARY MEETING, March 13, 1876.
WirrLiam Gossip, Esq., Vice-President, in the Chair.

The SECRETARY announced that J. T. Fraser and Ropert 8.
SKIMMINGS, had been elected members of the Institute ; and that the Rev. G.
PatTERSON, D. D,, of Pictou; J. B. CaLkiN, M. A., Principal of Normal
School, Truro; and JAMES J. KERR, had been elected associate members.

The Rev. Dr. HoNEYMAN continued his subject “ On the Geology of
Halifax County, Glacial Period.” (See Transactions.)

Mr. Gossip mentioned several cases of granite boulders having been found

near the city, which could not have been placed in these positions except by
icebergs or some similar agency.
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Dr. Remp, Mr. A. James, Mr. Dewar, Mr. PoorLE, Mr. MELLISH and
Mr. SILVER, also made remarks on the subject.

Mr. RoserT MoRROW read a short paper on the Caribou, and referred
especially to the peculiarity of its liver and the absence of any gall-bladder.

OrpINARY MEETING, April 10, 1876.
DR. GILPIN, President, in the Chair.

The SECRETARY read a letter from the Rev. E. H. BaLr, stating that he
(Mr. B.) would be unable to read his paper as announced, on account of
indisposition, but that he would willingly propose to read it on the 24th inst.,
if able, to which the Institute unanimously agreed.

Professor Lawsox read a lengthy paper ** On the Flora of Nova Scotia.”
(See Transactions.) The subject was beautifully illustrated by specimens ot
dried plants.

APRIL 24, 1876,

Wirriam Gossie, Esq., Vice-President, in the Chair.

The Rev. E. A, BALL read an interesting paper * On new Species of Nova
Scotia Ferns,” illustrating his subject with numerous specimens. (See Trans-
actions.) Mr. Ball’s paper embodied the results of much original research.

Prof. Lawsox spoke at some length on the subject of the lecture.

OrpINARY MEETING, May 8, 1876.

J. B. GiLein, M., D., &c., President, in the Chair.

The SecrRETARY stated that the Transactions of a number of Natural
Science Societies in Europe and America had lately come to hand, and that
our Transactions were in great demand from abroad.

FRrEDERICK ALLISON, M.A., Chief Meteorological Agent, read his Meteor-
ological Report for 1875. He made special reference to the semi-daily
fluctuation of the barometer. (See Transactions.)

Joun T. MeLLisH, M. A., read * Notes on the Serpents of Prince Edward
Island.” Besides classifying and noting the peculiarities of the Island serpents,
Mr. MeLLIsH pointed out the geological conditions necessary to produce the
existing differences between the fauna of the Island and the continent. (See
Transactions.)

Remarks were made by Dr. GiLriN, Lieut. HorE EDWARDS and others,
on the subjects of the papers.

In closing the Meetings for the season the PRESIDENT made appropriate
reference to the progress of the Institute, and suggested that if possible some
Field Meetings be held in the course of the summer.

[At a subsequent meeting of the Council the Hon. Mr. GREVILLE, 60th

Rifles, and Messrs. C. C. Vaux and WiLLiam HampToN, were elected
members of the Institute.]

Joan T, MELLISH,
Secretary.
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Jan, . Jones, J. M., F. L. 8., Halifax.
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TRANSACTIONS

OF THE

Nova Scotian Institute of Watweal Seience,

Art. I.—Nova Scoriay GEoLoGY—SUPERFICIAL. By Rev. D.
Hoxeyman, D. C. L., F. G. S., &c. Director of
the Provincial Museum.

(Read before the Institute, Dec. 18, 1875; and March, 1876.)
PART 1.

To ILLUSTRATE a course of investigations in the Superficial
Geology of Nova Scotia, I shall make a kind of General Section
of the Geological Formations as they occur along the Meridian of
Halifax, 63°. 36’. 40” W., from the Atlantic to the Gulf of St.
Lawrence, with offsets.

From Sambro Head to the North West Arm, we have 11 miles
of granite, overlaid on the east at York Redoubt, Falkland Village,
and Purcell’s Cove, by quartzite and gneiss, (Menevian or Lower).
From this point, along the line for 35 miles the same formation
continues. The line passes through the gold fields of Waverley
and Renfrew. These formations conjointly extend the entire length
of Nova Scotia. The rocks are granites, gneisses, schists, quartz-
ites, argillites and siliceous limestones. Continuing the line of
Section to the Cobequid Bay we have carboniferous 16 miles.
This band extends to the west of the line about 40 miles. To the
ast it extends in varying width to the Strait of Canseau.

The rocks of this band are conglomerates and grits, sandstones
and shales, having carboniferous flora, limestones and gypsums.

Limestones of Windsor and Kennetcook are often largely fossil-
iferous.

Nore.—Read also before the American Philosophical Society, Philadelphia, May
16, 1876.
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The line then crosses the Cobequid Bay a distance of 4 miles
It is presumed that the formation underlying the Bay is new red
sandstone, of Permian (?) and triassic age.

On the north side of the Bay the line passes through this forma-
tion to the length of 3% miles. The formation extends to the cast
of the line about 20 miles, and to the west about 130. The rocks
Associated with
1d outliers of homogeneous and amygdaloidal
dolerite (Trap.)  This is the great depository of Nova Scotian
Trap minerals, e. g. Zeolites, chalcedony, agates, jaspers,
:uwa‘lh)\t*.

About 10 miles WV

beginning.

are coarse red conglomerates and red sandstones.
these is a great dyke ar

. of the line Bass River, these traps have theis

Bass River.——T%is is @ point of interest in connection with my

investigations, as I will show in a subsequent part of this paper.

West of this are Five Islands, Two Islands and Partridge Island,

celebrated for their trap minerals. Cape D'Or, known on account

of its native copper. Blomidon, North Mountain, Digby Neck,
&e.  All celebrated on account of their trap minerals.

From DBass River to DBriar Island, the two extremities, the
distance 18 about 160 miles.

This is the only trap having zeolites
to be found in Nova Scotia.

1nis vs another interesting fact to
be /,«(,-/,',-,,/,,,-[,/ attended to.

The line then traverses the carbon-
iferous band on the south side of the Cobequid

Mountains, a
distance of 2%} miles. This may be regarded as

a part of the
Scetion of the I. C. Railway, through the Cobequid Mountains,
as this section now approximately coincides with our line of section.
This earboniferous band extends to the west of our line about 63
miles (to Cape D’Or), to the east about 45 miles (to the coal fields
of Pictou) on the side of the Cobequid Mountains. The part of the
band west of our line of section, which interests us more particu-
larly at present, corresponds with the character of the formation
generally. It has sandstones, shales and clays with flore, small
coal-seams, limestones, and conglomerates.  The conglomerates
are largely composed of boulders of the underlying crystalline

rocks, which may be readily appropriated by the formations of suc-
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ceeding periods.  On the line of railway a continuation of the line
section, we have — feet of middle silurian. In another paper
I have regarded this as the lower part of a middle and upper
silurian band, having the upper part denuded and obscured by the
preceding lower carboniferous conglomerates. This band extends
cast and west of the line of section, possibly as far west as Cape
Chiegnecto, and to the east as far as the Pictou County line.

This band is chiefly remarkable for the iron deposits of Lon-
donderry.

The line then passes through a band of Cambrian (?) Lauren-
tian ( ?) strata, a distance of — miles.

This band also extends west of the line beyond (?) as far as Five
[slands ; and east?

The rocks of this band are gneisses, diorites, quartzites and
crystalline limestones, e. g., marble of Five Islands.

Along the line is a width of — miles granitoid rocks. The
band extends to the west of the line as far as Cape Chiegnecto, and
to the east.

The rocks of this band are syeuites, granites, diorites and
porphyries. The line then passes through a Huronian and lower
and middle silurian series, whose extent east and west of the line
is obscured by denudation, and the over-lapping of lower carbon-
iferous conglomerate, &e. On the line of railway the rocks are
1. Diorites, porphyries, jaspers, conglomerates. 2. Diorites, shales
(fossiliferous). 3. (Middle silurian) slates (fossiliferous), diorites,
porphyries. The width of these on the line is

The line then traverses the carboniferous formation a distance
of 22 miles to the Strait of Northumberland, which bounds Nova
Scotia on the north.  This carboniferous band extends west of the
line into New Brunswick, and east as far as Arisaig, 20 miles from
Cape St. George, the eastern extremity of Nova Scotia. This
includes the coal fields of Nova Scotia—DPictou, Springhill, and
Jogains.

The line then crosses Northumberland Strait, a distance of 26
miles, and reaches the S. side of Prince Edward Island. The for-

mation traversed through the Strait is in all probability the
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carboniferons. It passes througl the Permian (?) and triassic

striking
formations of Prince Edward Island, a distance of 26 miles, and & Island.

reaches the Gulf of St. Lawrence, at New London, the position of
the bed of the dendrerpeton triassic reptile, bathygnathus borealis
(Leidy), Permian, theriodont (Owen.)

We have thus traversed the meridian of Halifax, a distance of
150 miles, indicating the different geological formations occurrir

with Lec
the drift

Basin.

l)l»['r‘.ll‘.'l'i(

g ,~ addition 1
| in our course, their relations and characters. "‘ origin,
g I regard this as necessary for the right understanding of the line of
i observations which I am going to make on the Superficial Geology B miles N.
| of a part of the County of Ialifax. T consider that my field of 8 Crossi
observation is admirably siuated. In consequence of this the = triassican

material and deposits to be examined are well exposed by coast, and also 1

harbour, road and railway sections, and as the geological formations
indicated by the line of sections have a distinet and regular sequence,
| and are interrupted to a great extent by complications which prevail
| in the east and west of Nova Scotia.

carbonifer
stone boul
W. Arm,
We have thus a fair and special im)
open field in western Halifax and Hants, Colchester and Cum- 8 Still fa

berland counties, to the north of it. I shall now examine the } beautiful b
| coast and shores, commencing at our meridian line of section at : abundant.
Point Pleasant, Halifax harbour. ‘ of iron py

At the Point at the entrance to the N. W. Arm, we find on [ amygdaloi

{ examining the beach that the great proportion of boulders and % the Queen’
pebbles, are quartzites, argillites, gneisses and granites, from the £ When

first band of the line of section, or that which underlies and surrounds ; Stirling an

the beach which I am examining. Mixed with these we find boul- £ expressed t

| ders and pebbles of amygdaloids, with amygdals of zeolites, chiefly ) discharged
| heulandite. The source of these cannot be mistaken. They are abounding

without hesitation referred to Blomidon. On examining the @8 gneisscs, I

| adjoining bank section we find them falling out of the drift. Here rendered th

} b then is the secondary source of these triassic boulders, the primary 8 (Red Head

e being at least 58 miles N. W. Equally abundant with the : was at onc

amygdaloids are boulders of syenites, diorites and porphyries.
These crystalline rocks, also derived from the drift bank, have their
£l nearest primary source in the central band of the Cobequid
* Mountains, the shortest distance being 80 miles.

was replete
observed on
discharged.

This is another on varying ¢
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striking fact. Passing eastward we cross the harbour to McNab’s
Island. On its western side are abundance of triassic amygdaloids
with Leolites, heulandite and stilbite. These have all come from
the drift bank, and originally from the Bay of Fundy or Minas
Basin. e have here also abundance of syenites, diorites and
porphyries. These have come from the Cobequid Mountains. In
addition to these are conglomerates and sandstones of carboniferous
origin. These have been derived from the carboniferous of our
line of section. The nearest primary source of these is 33
miles N. W.

Crossing the Eastern passage, we find on the shore boulders of
triassic amygdaloid, having besides zeolites, amygdals of chalcedony,
and also limestone boulders, which have the apprarance of lower
carboniferous limestones, although they do not show fossils. Lime-
stone boulders were also observed at our starting point at the N.
W. Arm, but as the bank is the site of a Battery, I did not attach
special importance to their occurrence.

Still farther to the East is Cow Bay. On the extensive and
beautiful beach beautifully rounded boulders of quartzite are very
abundant. Some of these contain groups of large cubical crystals
of {ron pyrites. Interspersed with these are boulders of triassic
amygdaloid.  These first attracted my attention on June 24, 1873,
the Queen’s Birth Day.

When wandering on the beach on a holiday excursion, Mr.
Stirling and I observed the amygdaloid boulders. I at once
expressed the opinion that some vessel from the Minas Basin had
discharged them in the offing. As we proceeded eastward the
abounding amygdaloids, with the addition of syenites, diorites,
gneisses, limestones with fossils, sandstones with fossils, at once
rendered the opinion advanced improbable. Reaching the east part
(Red Head) the immediate source of the supply of strange boulders
was at once apparent. This lofty clay bank (50 feet in height)
was replete with amygdaloids, and all the variety of boulders
observed on the beach. Enormous masses of quartzite were also

discharged. Many of these were strikingly furrowed and striated
on varying sides. The aid of the photographer was desiderated to
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picture the phenomena. An interesting aeological problem thus

presented itself for solution, and no time was lost in beginning the

process

In the clay bluff many interesting specimens were collected of
representative boulders, e. g. syenites, gneisses, diorites aud amyg-
daloid

A fine specimen of agate jasper was found embedded
in th v, whose triassic-trappean origin was readily recognized.
Speeimens in the Provineial Museum, collected at Blomidon |

V'\.
the late Dr. Webster, are strikinely similar

On the beach east of

the bluff’ boulders abound—gneisses, granites, diorites, amygda-
loids, porcellaneous jaspers, the collection on trying to make a

1 is sufficiently puzzled and perplexed.

| +1
SCICCTI

On this beach Mr. Stirling found an agate jasper of considerable

gize 3 on the same beach Mr. A. James, barrister-at-law, found a

and  very . beautiful specimen of one of these jaspers, the
previous summer.

larce

I would here particularly notice the fact, that

the granites and gneisses referred to as occurring among the
boulders to the east of the harbour are peculiar.  They are different
from the known granites and gneisses of the band No. 1 of our
section.  The granites are the same as I found at Macean Mountain
in the Cobequid Mountains, associated with 