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ERRATA.

Page 406, line 3, for *“ Dorothy ” read Klizabeth.
+ ¢« ¢« 4 FElizabeth Willis was a native of Ireland. Dorothy was J. R,
Willis’ stepmother.
‘ “ in first footnote, for * brother ” read half-brother, f
“ 469, line 11, from bottom, for ¢ four ” read three.
“ 470, ¢ 4, for ‘““two more nests ” read another nest, and for * They”
read It. (
“ 472, ¢ 12, from bottom, for *“ has” read had. )
“ 473, ¢ 15, for “do” read did. ’

For other Errata in this volume, see p. 178.
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Provincial Museum, Octoler 13, 1683,
ANNIVERSARY MERTING,

DR. SOMERS, President, in the chair.

The minutes of last Anniversary Meeting were read and approved,

The Treasurer’s accounts were then audited and found correct,
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BowmaN, JouN J. Fox, SiMmoN D. MacpoNaLDp, ANDREW DoOwNS, MARTIN
Murrny, C. E.

MR. GEORGE CAMPBELL was proposed an associate member, and Mg,
HArRVEY DoaNE and MR. JosepH BENNET ordinary members, <

ProviNcIAL MusruMm, November 8, 18806,
ORDINARY MEETING.
Wu. Gossip, Esq., V. P., in the chair.
INTER ALIA.

Dr. HoNEYMAN read a paper “ On the Geology of Aylesford, King's Co,”




PROCEEDINGS.

ProvincIAL MuskuM, January 10th, 1887,

ORDINARY MEETING.

MARTIN MurrHY, C. E, was called to the chair, in consequence of the
absence of the President.

INTER ALIA.

Dr. HoNEYMAN read a note “On the Nautilus of the Lower Carboniferou
Limestones of Brookfieid.”

He also read note: of an examination by Professor Hall, of Albany, of the
Silurian Collections of the Provincial Museum,

PROVINCIAL Mrsr«:um, February 14th, 1887.

ORDINARY MEETING.

DR. SOMERS, President,1n the chair.

INTER ALIA,

DRr. SoMERS read a paper “On Fungi of Nova Scotia.”
DRr. HONEYMAN read a paper “On a Collection of Fishes, &c., from the
Indian Ocean.”

ProvincIAL Musrum, March 14th, 1887,

ORDINALY MEETING.

DR. SOMERS, President, in the chair.

INTER ALIA.

Prof. J. G. MAcGREGOR, D. Sc., read a paper “ On Temperature and Time.”

ProvinciaL Muskum, April 11th, 1887.

ORDINARY MERETING.

MARTIN MURPHY, C. E., was called to the chair, in consequence of the
President's absence,

INTRER ALTA.

A paper was rend ‘““On the Carboniferous of Cape Breton,” by EpwIN
GILPIN, Esq., M. A.

A paper was also read *“On Flora of the Bermudas,” by Pro¥. LAwsoN, PF.
D., LL. D.

Dr. Sox

A paper
Murpny, C.
A paper
Part 11.,” by




PROCEEDINGS.

ProviNciaL ENGINEER'S OFrick, May Oth, 1887.

ORDINARY MREETING,
DRr. SoMERS, President, in the chair.
INTER ALIA.

A paper was read “On the tices of the Bay of Fundy,” by MarTIN
MurpHY, C. E.

A paper was read “On the Geology of Halifax and Colchester Counties,
Part 11.,” by DrR. HONEYMAN.
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PROCEKDINGS

OE THE

Nova Seotian Institute of WNatural Scicace,

Arr. I.—GeoroGy or AvLesrorp, King’s County, N. S.—By
the Rev. D. HoxeymaN, D. C. L, F.R.S.C, F. 8. Se.,
London.

(Read November 8, 1880.)

I HAVE already read notes on the Geology of Wolfville and
Kentville, in this same County, and also on Nictaux, in Anna-
polis County. In the last I encroached somewhat on Kings
County. (Vide Papers in Transactions 1877-8.) These left the
long distance of twenty-three miles unexamined. In August
last T had an excellent opportunity of interrupting this distance
by an examination of a considerable part of Aylesford. My
headquarters were at Holmworth—the Rev. B. Musgrave's—
through whose assistance I was enabled to make a very satis-
factory examination of the district. It was observed that stones
were of rather rare occurrence. Red sand is seen on all sides—
the debris of the Triassic formation. The formation itself is
rarely to be seen. On the banks of the rivers are alluvium and a
terrace. Our attention is directed to one large stone. It is
basaltic. - Its original position was the basaltic rocks of North
Mountain, about five or six miles north of its present position.
Henceforth similar boulders appear often enough. With these
are associated granite boulders, which have come from an oppo-
site direction, from South Mountain, where the granites are to
be seen also in position. We now cross the Annapolis River on
our way to North Mountain. "We proceed eastward until we




GEOLOGY OF AYLESFORD—HONEYMAN.

come to the Ormsby Road. Going along the road, before
crossing the railroad, we have on each side sections of a great
drift elevation—a “ boar’s back "—whose trend is in the direction
of the valley N. E,, S. W. This is chiefly sand; but numerous
small-sized boulders are seen falling from the sides of the
sections. Some of these are basaltic; others are amygdaloids.

These also come from the North Mountain ; others are granitic;

still others are purplish quartzites. We will find the last come
from the South Mountain, as well as the granite boulders. We
cross the railroad to the east of the Aylesford Station and pro-
ceed towards the North Mountain. Boulders on the road and
sides, large and small, are granites, basalts and amygdaloids, &ec.
Other peculiar ones appear and coutinue up the sides of the
mountain. These are diorites and felsites, &ec. In the mean-
time they are perplexing. They have the aspect of Cobequid
Mountain Archaean Rocks. On the mountain side there is
seemingly remnants of the Triassic sandstones. We proceed no
farther in this direction.

Proceeding from our headquarters to the South Mountain,
we cross the Annapolis River and reach the main road. In a
small branch of the River, over which there is a bridge, we observe
basaltic boulders. Farther on we observe a pile of stones at a
barn. These consist largely of basalts. There are a few bould-

ers of granite. Farther on,on the right (north) side of the road,

we find embedded in the soil a sizeable boulder of basalt and
another of granite. We come to the road that leads to the
South Mountain. Going along this we come to the new bridge
which has just been built across the Annapolis River, and cross
it. On either side of this there is a new road. There is
nothing observed but sand and bog. Beyond this we see
and chip large boullers of basalt and amygdaloid. Many
specimens of the latter, we bagged, on account of the beauty and
variety of their zeolite amygdules. There are also abundance of
immense granite boulders. We only look at and note these. Ap-
proaching South Mountain our attention is turned to boulders of
purplish and red quartzites, with quartz veins and masses of
gray slates, We ascend the mountain. A very large and
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GEOLOGY OF AYLESFORD—HONEYMAN, 9

beautiful amygdaloid bouller is seen on the left. We examine
and chip it. An outcrop of red arenaceous and argillaceous slate
is observed crossing the road. We observe its strike. It is N.
80 E., S. 80 W. This is doubtless an extension of the silurian
of the eastern and western parts of South Mountain, Wolfville,
Kentville and Annapolis County, Nictaux and Moose River,
outerops of similar strata, but of gray colour, continue, as far as
the Jackson Road. At the corner of the two roads, and on the
latter, are beautiful exposures of glaciated surfaces. We take
the courses of a number of these,and find that they are generally
S. 30 E., corresponding with striation of Point Pleasant, Halifax.
This is the pathof North Mountain basaltic and amygdaloid
boulders, which are still observable. We are now in quest of the
Canaan Road. To reach it we proceed westward on the Jackson
Road until we reach a cross-road leading south. We proceed
along this, observing boulders of granite, basalt and amygdaloid,
and reach the Canaan Road. This road was noticed in previous
papers, e. g., Nictaux. We are disappointed to find this road—
surveyed, but only opened and used here and there. On our left
(east) it is only a foot-path ; to the right we walk along. There
are houses and fields on the south and forest on the north.
Among the boulders we observe and collect beautiful amygdaloids.
Coming to the end of the forest on the right, in a clearing with
stumps, we observe a towering outcrop of rocks. They are very
ferruginous. Chipping them they are seen to be gneissoid,
similar to the Halifax “ironstone,” and probably of the same
age—Cambrian. Returning to the road we observe low outerops
with S. 80 W, N. 80 E. strike. In a clearing on the south we
procecd farther southwards. Observing white rock on the
high ground we made for it direct. Here was a chief object of
our search. Granites in sitw ; roches moutonnées running east
and west—the sources of the granite boulders which we have
met with so often. With Dana we regard these granites as of
Archaean age and of Metamorphic origin. Others regard them
as of Devonian age and Igneous origin. (Vide our papers
Trans.) We return. On the north of the granites we have a
depression with bog. We cross this by a bridge, reaching the
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opposite side.  We observe an outerop of bedded rock similar to
that noticed on the other side of Canaan Road, near the gneissoid
strata. We miss the Diorite dykes, which are of frequent
occurrence in Annapolis and Digby. We had been led to expect
them by the occurrence of the diorite boulders already noticed
on Ormsby Road. Our investigations, however, have been so
far satisfactory. Returning to the Jackson Road we take a
longer road than that by which we came, and return to Ayles-
ford by Mill Village.

We propose crossing North Mountain to Morden, on the
Bay of Fundy. The Auburn Station, according to the railway
measurement, is two miles west of the Aylesford Station. The
former is on the Morden Road. On this road, about two miles
north of the station, we come to the foot of North Mountain.
On our way we observe granitic, basaltic and amygdaloid
boulders. Of course the occurrence of the two last is as ex-
pected. The continuance of the granite boulders is puzzling.
On the top of the mountain are abundance of outerops of rocks.
Amygdaloids, amygdaloids, amygdaloids, with gray and red bases.
About two miles from Morden we notice the absence of granitic
boulders, and we come to a rock with little or no amygdaloid.
It is a trap, without the characters of the two former. Reach-
ing Morden, we proceed to the shore to look for a shore section
of the rocks of the Mountain. Here we find the amygdaloid,
with the other trap rocks seemingly overlying. Near the june-
tion we find the overlying rock, permeated with veins of Zeolites.
Out of these we collect many fine specimens. At the point the
amygdaloids disappear, and we find ledges of the overlying trap.
In these we observe abundance of agates. None of these tempt
us. They are destitute of lines, fortification or other. We
have not met with basalt in situ. Our granite boulders have
not advanced thus far. The arrangement of formations from
Morden to the south of Canaan Road, in the South Mountain, in
descerding order, is the Igneous rocks, Triassie, Silurian, Cam-
brian (?), Archaean, with superficial post-pliocene. Distance
thirteen miles.
We go along the line of railway from Auburn towards
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~

Aylesford Station. "On the north of the line the usual basaltie,
amygdaloid and granite boulders are of frequent occurrence—
sometimes singly, at other times in heaps. Large boulders have
been utilized in the construction of fences, for supports of poles.
The basalts are of the usual kind, occasionally they are olivinetic.
The red amygdaloids occasionally have large amygdules of
mesolites, beautifully radiating. We collect from these bould-
ers. Our work is interrupted. We resume. Commencing at
the Osborne Road, we make another inroad on the South Moun-
tain. Proceeding along the Mill Village Road, we have our
boulders, granites, basalts and amygdaloids. At the foot of the
Mountain, before reaching the Methodist Church, we find amygda-
loid boulders of great size, with equally large basalts and
granites. Silurian strata, shales; are also seen outeropping. Out-
crops of slates succeed, and boulders. We are now in search
of the Canaan Road. Boulders continue, but rocks are ob-
scured. Granite boulders predominate, but basalts and amygda-
loids are still plentiful. We reach high ground and commence
descent into a valley. Here we notice particularly large
amygdaloid and basaltic boulders. The former are deeply em-
bedded in the road. Descending, we observe several sections of
metamorphic slates. These and all the strata we have already
noticed seem to be destitute of fossils. We reach the Canaan
Road and the site of a saw mill. We are informed that the
part of the road which connects this with that of our previous
examination is only a- foot-path through the forest. Going
along the road in an easterly direction we observe diorite
boulders similar to those observed on the Ormsby Road and
the sides of North Mountain. We'are interested and search for
others. We find the same variety as on North Mountain, and
best of all we find the diorite in situ. We walk to some dis-
tance along the road, observing occasional outerops of shales and
amygdaloid boulders. Finding that we are going in the direc-
tion of the strike we return. Before coming to the saw mill we
reach a farm, where the Mountain on the south seems to be
accessible. Expecting to meet with granites as in our course of
a preceding day, we make for the highest ground. Only
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granite boulders are observed, with occasional amygdaloids.
Continuing our course through fallen trees and brush to a dis-
tance of half a mile south of Canaan Road, we observe what seems
to be the granite in sifw. Reaching this we find immense masses
of granite resting on stratified rock. Several outcrops of these
rocks appear farther to the south-east. They are gneissoid rocks
similar to those which we observed at Nictaux, and supposed
from analogy to be of Cambrian age. Here is a field of grain.
On the south is seemingly impenetrable forest. In this doubt-
less lies the extension of the granite observed to the south of
the Canaan Road. We find and return by a cart road, on which
are exposed frequent outcrops of the gneissoid and other meta-
morphic bedded rock, which were not observable on our pre-
ceding way. About a quarter of a mile from the Canaan Road
and saw mill I reached the dyke of diorite. It seemed to be as
wide as the dykes of Nictaux, to which I have devoted special
attention in eur Polariscopic studies. (' Vide papers, &c.) Out-
crops of slates, &e., occur before reaching the Canaan Road.
The arrangement of rocks from North Mountain to our extreme
point on South Mountain is: Triassic with dolerices, Post-plio-
cene drift, recent alluvium, Silurian (South Mountain) with
diorites, gneissoid and slaty rocks. Cambrian? Distance nine
miles,

These sections correspond generally with those of Nictaux.
The only formation that presents peculiarity is the Pleistocene.
I have noticed southerly transportation. I expected this, and
even a certain amount of northerly transportation; but I was
not prepared to find it so extensive or so much northerly. I
regard this transportation to be the work of those agencies
which formed the valley between North and South Mountain
after the glaciers transported the basalts and amygdaloids and
deposited them on the South Mountain and Atlantic coast. I
therefore would refer this northern transportation and the
“ boar’s back ” drift, generally, to the Champlain period,
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ArT. II.—THr NAUTILUS OF THE BROOKFIELD LIMESTONE—
NAvuTtiLus BROOKFIELDI, N. sp.— Rev. Dr. HoNEY-
MAN, D. C. L.

(Read January 10, 1887.)

OuR attention has been particularly directed to this subject
by the presentation to the Museum of a fine specimen of this
fossiliferous limestone, by J. J. FALCONER, of the Acadia Iron
Works. Large quantities of this limestone from the Brookfield
quarries, Colchester County, are used at these works in the
reduction of the iron ores. Our specimen was happily rescued
from the furnace.

It measures 6 x 5 inches; its greatest thickness is four
inches. It shows the distinct remains of a dozen nautili. The
habitation chambers of six individuals are seen upon one side.
These are of medium size. Others that we have collected from
the same limestones are iarger. Those ot our specimen measure
2.2 inches along the outer curves. Another of the same size,
which is separate and has parts of upper chambers attached, has
a girth of 3 and 33. The form of the empty chambers is
sub-eliptical ; the siphuncle is central. This species is very dis-
tinet from the Nautilus avonensis, Dawson. Of this we have
two larger body chambers from the Avon limestones, Windsor.
The siphuncle has its characteristic position, dorsal. A still
more beautiful specimen of the chamber of habitation of this
species is from the Brookfield limestones. It is a cast full of
the shells of brachiopada. Its siphuncle is dorsal. It has two
lateral ridges ; the middle is slightly convex. Our new species
wants these ridges and the middle is concave. We name
the species, Nautilus brookfieldi. The limestones are of Lower
Carboniferous age.
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ART. 1IT.—NoTES oF EXAMINATION BY PROF. JAMES HALL, OF THE
SILURIAN COLLECTIONS OF THE PROVINCIAL MUSEUM,
—By the Rev. D. HoNevmaNn, D. C. L, F. R. S. C..
F. S. Sc.
(Read January 10, 1887.)

Pror. HALL'S carly contributions to the Silurian and
Devonian Palwontology of Nova Scotia have formed the
basis of all our accurate knowledge of the subject. In these
he described, figured and named characteiistic Silurian and
Devonian fossils, and assigned them to their proper positions
in the Silurian and Devonian systems. He has consequently
been regarded as paramount authority on questions relating to
this department of Palmontology. Our extensive collections,
made since the publication of Prof. Hall’s work include almost
all the fossils described by him, and a large number still un-
described. Many of these have been examined and character-

-ized by Saiter and Barrandc, (although not figured or described)

and referred to their proper palmontological and geological
positions; while others, not examined, have been identified
and characterized by myself, and referred to their supposed
geological horizons. No small controversy has arisen in con-
sequence of the publication of onr views in the Transactions of
our Institute and elsewhere. As the end of all our investigations
is a sincere desire after truth, I have often wished for what:I
have at length obtained—a personal examination of my entire
collections, as they are now arranged and displayed in our
Museum, by an authority to which, as Sir Roderick I. Murchison
would have expressed it, “ we are all disposed to bow.”

I directed attention: I. To a Silurian collection from Cape
Breton. This consists of the Brachiopods Lingulelle and the
Trilobites Agnostus and Olenus, or Spherophthalmus alatus,
Professor Hall agrees with me in referring these to the “ Upper
Lingula Flags ” of Wales, where the same forms occur, according
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to Salter,—Appendix to Ramsay’s Geology of North Wales.
Paper Trans. 1873, Nova Scotian Geology Retrospect, page 485,
1878; Louisburg Past and T.-sent, page 207, 1885. II. A
Collection from Wentworth, I. C. R, was next exam-
ined. In this Trilobites Calymene senaria, Dalmanites.
Sp. - Graptolites : Climacograpsus. Hall, Lingule, Pholidops
Cincinnatiensis, Hall, and other Pholidops, Leptana trans-
versalis, L sericea, Grammysia, Sp. Cyclonema crebristriata
were identified. A supposed Atrypa reticularis was discarded.
Professor Hall agreed with me in referring these to the Cincinnati
or Hudson River and Utica group. Vide Trans., 1873. Paper,
Nova Scotian Geology, Intercolonial Railway, page 854. Nova
Scotian Geology Retrospect, 1878, page 473. “I have assigned
the lower part of these to Bala, of England, or Cincinnati, of
United States, also pages 478, 481. Attention was also given to
my ‘Arisaig collection.’” I have divided the Arisaig fossiliferous
into members and have designated them alphabetically thus :
A, B, (Doctors Brook and Arisaig Harbour). B’, C, (Arisaig
Brook and Knoydart). D, E, (Moydart). Our collection is
designated accordingly—A, B, C, E, E,F. Mr. Salter suggested
this. Prof. Hall’s attention had been directed to a collection
made by Dr. Dawson (Sir J. W.), from B’ and D. He identified
named and figured certain fossils. B, was accordingly named
Clinton, and D, Lower Helderberg. Salter’s attention was
directed to a large collection of fossils frem A, B, C, D, E, at
London Exhibition of 1862. He designated A, Mayhill sand-
stone ; B, Ludlow; C, Aymestry Limestone ; D, E, (upper and
lower part) Ludlow Tilestone, identified and named some of the
fenils. I'r. Bailly and Sir C. Wyville Thomson examined an
addition to the collection at Dublin exhibition, 1865. J. Barrande
and E. de Verneuil examined another addition at L Exposition
Universelle de Paris, in 1867. Medals were awarded to me for
my collections at all these exhibitions. T have referred to this
collection and examination in several papers read to Geological
Society of London, and Nova Scotian Institute of Natural Science.
So much for the past. Our last examination commenced with
D and E. We propose to invert the order, and give first our
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notes on A and B. In my paper “ On the Geology of Antigonish
County,” Trans. Vol. I, Part IV., May 1866. (This paper was

written 20 years ago.) We read, page 10 and 9, ‘ Hall's noble_

work on the Canadian Graptolites, has led me to consider that
there is yet something to be done in the correct determination of
the equivalency of the Arisaig group, as the graptolites of B
appear to have the facies of the Hudson River group, so that A
and B may be the Arisaig equivalent of this group. Instead,
therefore, of beginning at the Upper Silurian age it may begin
with part of the Lower Silurian, so that in Arisaig A and B are
probably equivalent to the Hudson River Group— Lower
Silurian.” Mr. Salter’s opinion that A was equivalent to the
May Hill Sandstone of England, which is at the base of the
Upper Silurian, led me to connect B and B’, and to put an (?) after
B’. In my “ Revision of the Geological formations of Antigonish
County,” presented to the Royal Society of Canada and read
before the Institute last Session (May, 1886), I was led back to
my opinion of 1866, and to regard A and B as Hudson River and
Utica Slate. For reasons Vide paper, Trans. It is satisfac-
tory to find Prof. Hall now confirming my opinion. He recognizes
the greater part of the Graptolites of Dcetor’s Brook as belong-
to his genus Climacograpsus. 1 described to him the best
specimen which I unfortunately tcok to the Museum of the
Geological Survey at Gabriel Street, Montreal, and gave to Mr.
Weston. This has been lost or mislaid. This was a beautiful
and much prized specimen, I described as having the stipe
pointed at the lower end, as having 10 notches (cells), alternat-
ing on either side, and terminating with about half an inch of
the stipe, lanceolate and without notches. Prof. Hall says that
this is characteristic of the genus. I next showed him a hand-
ful of opened nodules, with beautiful and varied lingule from
my “Lingula Bed” Arisaig, Barney’s River and Sutherland’s
River, especially at the two last localities, occurring at distances
12 to 14 miles and 20 miles from Arisaig. He considers this a
very remarkable bed. Similar lingule but not in nodules are
found associated with Climacograpsus, in the corresponding
geological horizon, at Wentworth, I. C. R. Attention was next
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directed to the Petraia of Arisaig A, and Lochaber. Specimens
from the latter locality are considered very beautiful. Gastero-
poda from A Arisaig, were recognized as C'yclonema crebristriata.
The first of this Gasteropod which Prof. Hall recognized was in
the Wentworth collection.

Trilobites of B, were also examined. Calymene senaria,
Calymene tuberculata, and Phacops.

I would observe that the Arisaig A and B, are my own
discoveries, Dr. Dawson having only brought the series down
to B’ Clinton, of Hall. Vide Geology of Arisaig, by D. Honey-
man, Quarterly Journal of Geological Society, 1864.

I also discovered the Wentworth equivalent of A and B.
Vide Nova Scotian Geology,— Intercolonial Railway, Trans.,
1873. Subsequently Mr. McOuat, of the Geological Survey
made collections in this locality. These led to the belief that the
formation is of B’, or Clinton age. My extensive collection
made previously led me to consider “ The Wentworth Group,” as
approximately “ Hudson River, U. S,, or Bala of England,” Loc.
cit., page 354. Sir William Dawson and Dr. Selwyn have not
examined my collections.
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NOVA SCOTIA FUNGI—SOMERS,

ART. IV.—ADpDITIONS TO THE LI1ST OF NOVvA ScotiaAN FuNcI—
By J. Somers, M. D., F.R. M. S.

(Read February 14, 1887.)

1. Agaricus (Psilocybe) semilanceatus, Fr. Liberty ; Cap. ;
Psilocybe abundant ; growing under Spruce. Pennant, Halifax
County.

2. A. Mycena delectabilis, Peck, Aug. 1886 ; among moss,
in damp, peaty spruce woods. Pennant. The diagnosis formed
upon Prof. Peck’s description of the species; p. 93, Rep. N. Y.
State Museum. 1885.

3. (A. Pholiota) radicans, Fr.; on the roadside (Halifax
road), Sept. 1886.

4. Lactarius, lignyotis, Fr. A rare but very pretty fungus,
its bright crimson surface resembling fine silk plush ; growing on
turfy soil under spruce. Pennant, Halifax Co., August, 1887.
Named for me by Prof. Peck. ’Tis not in Cook.

5. Hygrophorus speciosus, Peck, Willow Park woods. I
am doubtful if I have reported this species before.

6. Russula alutacea, Fr. Woods Pennant, 1886.

7. Marasmius terginus, Fr.

8. M. personatus, Fr. Same locality as last.

9. Xerotus degener, Fries; very delicate, shriveling up
quickly in dry weather; growing on moss tussocks; Woods
Pennant, Halifax Co.

10. Boletus pachypus, Fr. Aug. 1886, as above.

11. Polyporus spumeus, Fr.; 1886, Deal’s, Dutch Village,
Halifax Co.

12. P. destructor, F. Oct. 1886, on decaying Fir wood.
Melville woods, Halifax Co.

138. Hirneola auricula Judae, Fr. Oct. 1886, on dead
trunks of White Pine. Same locality.

14. Ditiola radicata, Fr. Rooting diteola on decaying
Birch [Bethuula excelsa]. Oct, 1886, Melville Island woods.
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15. Vibrissea truncorum, Fr. Golden vibrissa (same as last.)
The past season being very dry, and Fungi being so very
dependent upon moisture for their life and well being, I have
not been able to find the same abundance and variety of these

interesting plants as on previous occasions, therefore my bill of
fare is a very meagre one.




TEMPERATURE AND TIME—MACGREGOR.

ArT. V.—ON THE MEASUREMENT OF TEMPERATURE AND
Time — By Pror. J. G. Maccrecor, D. Sc.
(Read March 8, 1887.)
(Abstract.)

THE object of this paper was to point out the analogy
between the so-called measurement of time and of temparature.

The time of the occurrence of any event may be described
by the aid of any series of recurring events. The daily passage
across the meridian of the first point of Aries may be chosen,
for example. In that case the time of thc occurrence of an
event is described as between the nth and (n+1)th transits of
this point. To make the description more definite we may use
a rapidly oscillating pendulum and describe the event as occur-
ring between the mth and the (m+1)th oscillations of the pen-
dulum after the wnth transit of the first point of Aries. By
thus selecting a series of events occurring with sufficient fre-
quency it is possible to give our descriptions of instants of time
as great precision as may be desirable.

It is consequently possible to record the magnitudes of varia-
ble quantities (e. g. distances, angles, etc.,) at definite instants, and
therefore to compare the changes which the positions of bodies
may have undergone in any required interval of time.

To facilitate the comparison of the contemporaneous changes
of position or motions of bodies among one another, the motion
of some one body is chosen as a standard, and all other motions
are compared with it. It is obviously desirable that the moving
body chosen as a standard of reference should so move that as
many as possible of the laws of the motions of other bodies,
when expressed in terms of its motion, should be (1) simple and
(2) permanent, i. e., independent of the date of their determina-
tion. The selection of such a moving body is rendered possible
by the records of astronomers, which extend over more than
2000 years. Their observations shew that if the motions of
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other bodies are compared with the contemporaneous rotation of
the earth relative to the fixed stars, the laws of their motions
take forms which are simpler and more permanent than if any
other motion be taken as standard. Hence, by common consent,
the motion of the earth about its axis is taken as a standard
with which other motions are compared.

It is obvious that if the interval of time in which the earth
makes a complete rotation were always the same, the laws of the
motions of bodies, expressed by reference to the contemporaneous
rotation of the earth, would be identical with the laws of their
motions, expressed in terms of time.  Usually in stating the laws
of the motions of bodies it is assumed that the rotation of the
earth is uniform, and these laws are expressed in terms of time.
But though the terminology of time is employed the laws of
their motions are always really expressed in terms of the
standard motion.

Recent, discussion of astronomical observations * seems to
shew that the laws of the motions of heavenly bodies would

take simpler forms, and would be more permanent, if the standard
motion were that of an ileal earth, rotating so that its rate of
rotation would slowly gain on the rate of rotation of the actual
earth. If the time of the rotation of this ideal earth be assumed
to be uniform, the time of the earth’s rotation, i. e., the sidereal
day, must be regarded as increasing at a slow rate; and when the
sidereal day is said to be increasing, nothing more is meant
than that, as time gocs on, a greater and greater number of
rotations of this ideal earth occur during one rotation of the
actual earth. We have ro means of knowing whether the time
of the rotation of the ideal earth is more or less variable than
that of the real earth. But as the laws of the motions of bodies
generally are simpler and more permanent when expressed in
terms of the rotation of the ideal earth than when expressed in
terms of the rotation of the real earth, it is convenient to assume
the time of the former uniform and that of the latter variable.
While therefore it is possible to deseribe instants of time with
any degree of precision, it is not possible to measure the interval

*See Thomson & Tait’s *‘ Treatise on Natural Philosophy,” Part IT , p. 830.
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of time between two instants, i. e., to compare one interval with
another as to magnitude ; and when we express the laws of the
motions of bodies by reference to time, and thus seem to claim
to be able to measure time, we are in reality only expressing the
laws of the motions of bodies in terms of the contemporaneous
motion of some one body.

The temperatures of bodies may be deseribed by reference
to any quantity which varies with temperature, as the volume
of a body under constant pressure, or its pressure under constant
volume. Thus the temperature of a body is usually described as
being the same as that of the mercury in a thermometer when
tho apparent volume of the mercury has a specified value.
Except for the difficulty of making thermometers which are
exactly comparable, temperatures may be described in this way
with as great precision as may be desired.

It is therefore possible, as it is also important, to compare
the changes of volume, pressure, &c., of different bodies, involved
in given changes of temperature. Changes of volume, pressure,
&e., consequent upon the same change of temperature, may be
called co-thermal changes, the term co-thermal having the same
signification with respect to temperature as contemporaneous has
with respect to time.

To facilitate the comparison of co-thermal changes, some one
such change is chosen, and all others are expressed in terms of it.
Usually the change chosen as standard is the change in the
apparent volume of the mercury in the ordinary thermometer.
And when the laws of the variation of the volume, pressure, ete.,
of bodies with temperature are expressed in terms of the
co-thermal change in the apparent volume of the mercury of the
thermometer, the laws of the variation of volume, pressure, etc.,
thus expressed, are said to be expressed in terms of temperature.
They are no more rcally laws of variation in terms of tempera-
ture however than laws of the motions of bodies expressed in
terms of the contemporaneous rotations of the earth are laws of
their motions with respect to time. When we speak of them as
laws of variation with respect to temperature, we assume, for the
sake of a convenient terminology, that increments of the apparent
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volume of the mercury in the thermometer, which are the same
fraction of its apparent volume at the temperature, say, of melt-
ing ice, are due to equal changes of temperature.

It is found that if we employ thermometers containing
different liquids, and compare the changes of volume, pressure,
&c., of bodies due to change of temperature, with the co-thermal
changes in the apparent volumes of these liquids, the laws of
the variation of volume, pressure, &ec., thus obtained have
different forms, but that if gases, far removed from their
temperatures of condensation, be employed instead of liquids
the laws obtained have the same form. Hence it is manifestly
advantageous that laws of the variation of quantities with temper-
ature should be expressed in terms of the co-thermal changes in
the apparent volume of a gas enclosed in a glass vessel.

Sir William Thomson has shown that if the variations of
the volume, pressure, &c., of bodies, due to a change from one
temperature to another, be compared, not with the co-thermal
change in the apparent volume of a liquid or a gas enclosed in a
glass vessel, but with the work done by a reversible heat engine,
working with its source at the one temperature and its refrigerator
at the other, and taking in at the source an amount of heat
sufficient to raise the envropy of the working substance by a
fixed amount, the laws of the variation of the volume, pressure,
&e., of bodies, expressed in terms of the work thus done, will be
the same, whatever the working substance of the heat engine
may be. Hence it is manifestly still more advantageous that
laws of variation with temperature should be expressed in this
way. But laws of the variation of volume, pressure, &e., expressed
in this way, are no more truly laws of the variation of these
quantities with respect to temperature, than those expressed by
the aid of the Mercury Thermometer.

In fine, neither time nor temperature can be measured,
And when we seem to claim to measure them by expressing
laws of the variation of quantities with time or temperature, in
terms of time or temperature respectively, we are simply ex-
pressing these laws of variation in terms of the contemporaneous
or co-thermal changes respectively, of some body chosen as a
standard.




CARBONIFEROUS OF CAPE BRETON—GILPIN,

Arr. VL—THE CARBON'FEROUS OF CAPE BrETON—By EDWIN
GiLeiN, Jr, A. M, F.G. S, F. R. S. C., Deputy
CommissioNER PuBrLic Works AND MINES, AND
INspECcTOR OF MINES,

(Read April 12, 1887.)
Parr 1L

IN my last contribution on this subject I sketched briefly
the outlines of this formation as exposed in the Counties of Cape
Breton and Richmond. I now purpose following the various sub-
divisions as they are met in the remaining counties, and to finish
with analyses of the coal beds, iron ores, limestones, saline
springs, etc., met in the Carboniferous of the Island. These
analyses are found scattered in various reports and papers, and
are not accessible to the general public, and I may therefore be
pardoned for inflicting on vou the dry calculations of the analyst.

In finishing the first part of this paper I alluded briefly to
the coal field of the River Inhabitants Basin. This district was
first reported on by Sir J. W. Dawson, and the results of his
survey are to be found in the journals of our Legislative
Assembly. Owing to the paucity of exposures and the wooded
character of the country, little could be gathered by him of
interest to the field geologist.

Some interest was shown in the district at that time, and
seams were opened on at Little River, and at Carabacou Cove,
and some outerops exposed on the west side of the river Basin.
The mines, which were imperfectly opened, did not long compete
with the collieries of the Sydney district and were abandoned-
Mr. Fletcher, of the Geological Survey, used every exertion to
map out the district with precision, but it proved a difficult task,
its complicated structure was rendered less intelligible by the
presence of several faults of great magnitude, and scarce a record
could be found of the large sums spent in prospecting. It, how-
ever, would appear, that, roughly speaking, there is a coal basin
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extending from Carabacou Cove to Little River, then running in
an easterly direction across the River Inhabitants, and sweeping
south to the shore of Lennox Passage. Outside this basin are
thick beds of millstone grit, but the whole series is interrupted
by masses of the Marine Limestone Socries, brought, possibly by
faults, into curious relations to the coal beds. In fact at Little
River it has been suggested by several geologists that the coal is
associated with the limestones, and gypsums, a mode of occurrence
paralleled I believe in the North of England.

At Coal Brook a seam four feet thick is said to have been
found, with several smaller ones in the vicinity. At the Little
River Mine the measures are steeply inclined, and apparently
form the axis of a narrow basin. They dip at a nearly vertical
angle, and present the following section :

In.

0

0

The upper beds were opened some years ago by the Eastern
Development Company, and a few tons extracted. The coal is
compact and apparently of gool quality, but 1 have seen no
recent analysis of it.

These outerops have been traced but a short distance as the
surface earth is very deep. Their exact relation to the Seacoal
Cove seams is obscure, but they may possibly be repetitions on
the northern side of an anticlinal. At the latter place quite
extensive operations were carried on between 1863 and 1865,
but only a few hundred tons of coal were shipped. Mr. Camp-
bell reported that there were several workable seams from three
to eleven feet in thickness, all standing nearly vertical. The
coal is said to be similar i quality to that of Little River,and to
resemble the Pictou coal rather than the more bituminous variety
mined in the Sydney district,
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It is to be regretted that the records of the thousands of dol-
lars spent in exploratory work in this district have been almost
entirely lost. The field geologist, confined to natural exposures
and outcrops, finds that the notes of a borehole or of a shaft
frequently supply the very information desired to show the
nature or dip of an important piece of ground. However, Mr.
Fletcher has compiled all that is available above and below
ground, and has furnished information of great value to future
explorers. From a review of what is known about this district
it may be said that there is a strong probability of workable coal
seams being found in those portions lying less disturbed than the
sections opened at Seacoal Cove and Little River., The fact that
an almost continuous winter shipment can be carried on will help
to forward the development of any discoveries.

At Glendale, on the upper waters of the River Inhabitants,
there is a small isolated coal field, the exact horizon of which is
doubtful. If the idea of there being two unconformable series
of measures as suggested in Mr, Fletcher’s report be adopted, the
coal of Glendale and of the mouth of the River Inhabitants may
be assumed to correspond, and the limestones of Glendale and
Plaster Cove are identical. However, further search into the
relationship of the Little River coal and plaster is needed before
the structure can be clearly made out. The Glendale coal field
as yet boasts of only one seam about 20 inches thick, as reported
by Mr. Fletcher, there is said to be another seam about three
feet thick underlying it. However, the total extent of ground
apparently underlaid by coal is limited, and at present scarcely
tempts exploration.

The extent of the Carboniferous of Victoria and Inverness
Counties can be readily understood by any one at all familiar
with the geography of the island. If a line be drawn from the
mouth of the Cheticamp River to the mouth of Middle River the
country to the east of it will be found to be almost exclusively
occupied by the pre-Cambrian measures, and on the west side are
met the Carboniferous with a few outlines of the older measures.
The western shore of the Bras d’Or Lake from Baddeck through
the Grand Narrows and West Bay to Hawkesbury complete the
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circuit of the district now under consideration. Its length is
about eighty miles, and its maximum width from Mabou to the
Grand Narrows about thirty-five miles. It is composed almost
exclusively of Carboniferous measures with a few protruding
ridges of Devonian and Pre-Cambrian strata. The largest of
these ridges forming the Craignish and Whyhogomah hills
begins near Plaster Cove, in the Strait of Canso, and runs north-
easterly to Whyhogomah ; its width at the Strait of Canso being
about ten miles, but narrowing to an average of about five miles.
Near the Strait of Canso it is largely Devonian, then Pre-
Cambrian felsites, ete., are met, followed by the associated
crystalline limestones, most generally known in connection with
the Whyhogomah iron ores. Scattered areas, small in extent, of
felsites and limestones, are met at the head of, and near the eastern
shore of Lake Ainslie, and connect with the main body first
referred to along the divide between the Margaree and the St.
Patrick’s Channel watersheds. The highlands of Cape Mabou,
and of the Malagowatch Hills, and some small outliers along the
north side of St. Patrick’s Channel may complete our reference
to these pre-Carboniferous measures.

It may be remarked here that throughout Cape Breton the
older and harder rocks in ridges of varied size and outline have
a general north-east and south-west course, and are higher than
the newer carboniferous strata which dip, roughly speaking,
away from them, forming wide valleys. The traveller will
readily recognize these features in the stern hills of Boiesdaie,
St. Ann’s, Coxheath, Mira, Marble Mountain, etc., as compared
with the valleys of the Sydney, Middle and Margaree, as well as
of the Dennys and Inhabitants Rivers.

Taking the productive and millstone grit measures together,
they are to be looked for on the Gulf shore, and apparently
at one time formed a belt continuous, at least from Judique to
the Cheticamp River, a distance of about sixty miles. Now
they form four narrow strips, separated by the Pre-cambrian of
Mabou and by the Lower Carboniferous horizons of Mabou
River, Broad Cove and Grand Etang, their width nowhere
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exceeds three miles, and the largest continuous patch is that
lying south of the Margaree River and Chimney Corner.

The Judique district, forming the fifth of the synclinals into
which Mr. Fletcher divides the Carboniferous of southern Cape
Breton, contains measures of uncertain age. They are largely
composed of soft sandstone and marls, frequently gypseous, and
carrying small impure seams of coal. They are possibly mill-
stone grit, and are succeeded to the north by the economie coal
strata of Port Hood. There has been apparently in the Judique
district conditions of deposition permitting the growth of coal
plants, and at a small vertical horizon of conditions favoring the
accumulation of gypseous and calcareous matter. The section
given in the Geological Survey Report, 1879-82 is on this
account very interesting. It may possibly be applied at some
time to the elucidation of the problems offered in the River
Inhabitants Basin.

At Port Hood the exact extent of the coal bearing measures
is still unsettled. Two large seams are known—one is exposed
at low water, and said to be six feet thick; the other seam crops
near the shore, with a dip also toward the Gulf. The following
section of it is given by Mr. Fletcher:—

(Coal with bands
Slaty band

+

The seam dips at an angle of 27°, and was opened by a slope
in 1865, by the Cape Breton Company. Another slope was
driven some distance to the north to win the same seam in a
submarine area held by Judge Tremain and others, but was
closed in 1878. Formerly a sand bar connected the mainland
with Smith Island, but its destruction by the sea ruined the har-
bour, and any attempts at coal shipping would be attended with
difficulty, unless, as has been suggested, a fresh bar could be
formed by sinking a row of cribs along the line of the old one.
The extent inland of this district is still unknown. The crops of
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that | small coal seams have been observed about three-quarters of a
mile from the shore; beyond this the measures consist of grey

into sandstone and shale, having a millstone grit facies.

Cape 4 Mabow.—Mr. Fletcher remarks of this district that there is

rgely 5 no difficulty in defining its limits, the two patches at Coal Mines

and 1 and Finlay Point being sharply interrupted by the gypsum at a
mill- 4 distance from the shore, not exceeding one quarter of a mile.

coal ; These were presumably united at one time, but are now isolated
lique ] by folding and denudation. The geological survey sections give
coal one seam six feet thick, and a number of thinner ones. Mr.

r the ] Brown, in his book on the Coal Fields of Cape Breton, now
ction ;- unfortunately out of print, states that on the south side of the
this : first basin the outcrops of four workable seams have been
some ! examined. They lie with heavy northerly dips, and are included
liver ; in about 550 feet of measures. He gives their thickness as fol-
' lows :—
jures
osed 1 Highest Seam........................

rops Second L e e
wing Third P L O NS TR SO, 3

L P P SRR
As there is no good means of shipment at present available,
there has been no coal mined here except for local use. No
doubt the time will come when these seams will yield valuable
returns in their land and seaward areas, Mr. Brown estimating
the amount of coal in one square mile at 27,000.000 tons.
Still continuing to the north there is a small patch of Lower

lope ‘ Carboniferons at Cape Mabou, but the shore for about three
miles further is occupied by Pre-Cambrian rocks. At Port Ban

ina ] the commencement of the Broad Cove coal field is met. Here it
i follows the valley of Rankin’s Brook for about two miles in a

land ] narrow tongue resting on the felsites. Beyond this it widens
har- until a little to the north of Meclsaac’s Pond it is nearly two
vith 3 miles wide, it then contracts to a narrow point about a mile

1 be : north of the mines ; the total length of the district being about
one. , five miles. It is probable that a large part of this district is
s of underlaid by workable coal seams. Their dimensions are best
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known at the mines of the Inverness Coal and Railway Com-

§F betwee
T8 pany, where work has been carried on intermittently for a Taking
i number of years. the we
W The following general scction of the strata has been given River ¢
by Mr. Brown :— the mo
UppPErR GROUP. . and for
OB 5 vomsmi i Swnmes xnsswievs ki 3. ‘15 o4 distriet
T I g
RIBOE: 50 55 5. 5 o 3 00 1 6 A N S B2 D 5 0 e
SEALR . + v+ eveeeet s saeaeaeaaenens 100 0 -; by
- AP P 70 e
SRR+ vveeseieeteee e aaeaeanns 240 0 ' S heh
VOBl scvavsnvrsssnsssve snsasannenns : 6 -
: opened
LowER GROUP. i quality
Coal ...ovviiiiinne tiieennneennanns 2 6 '
O 5 0.5 o oo mon B s i 60 0 ‘
O OO O DO) s cossassos snssnnssns ¢ 6 ;
§ In common with all the other coal districts of Western Cape ¢
Breton there is no proper shipping place. The coal shipped from (
| the Broad Cove mines had to be lightered to vessels lying in an g
| open roadstead, an arrangement that could not be followed at ‘ (
the present prices of coal. It has been proposed to cut a ship A To
channel across the bar forming Mclsaac’s Pond, which would | o
give ample dock room. It is questionable how farsuch a channel E the low;
{400 would prove permanent, in view of the small volume of fresh [ Thenca
: water discharged into the pond, and the continued drift of sand ¢ Seiiliin
along the coast, as the forces laying down the sand bar would .
resume their work the moment its profile was altered. At ::grl:glei
Chimney Corner, a few miles to the north, at some considerable ;z.eams g
expense a breakwater could be built so as to afford shipping 'I;he

facilities, but the frequent employment of a dredge would be .
required. st
Continuing to the north we meet the commencement of the a?lehvall
Chimney Corner coal field at Broad Cove Marsh. Here, as else- :“t],ye d(:

where in the district under consideration, the dividing line .
yield wc
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between productive and millstone grit measures is obscure.
Taking them as grouped together by Mr. Fletcher they form
the westward slope of the watershed between the Margaree
River and the Gulf, until about half way between the Forks and
the mouth of the river, when they come nearly to the river bank
and form the south-western shore of the harbour. Out of this
district, which is eleven miles long, and about two and a half
miles wide on an average, it may be assumed that a strip on the
west side about a mile or a mile and a half wide may be assumed
to be valuable to the coal miner. Attempts have been made to
open a colliery at Chimney Corner, but a break water would have
to be built before regular operations could be carried on. The
following section shows the relative positions of the seams

opened here; they dip under the sea, and are of excellent
quality :—

Thin Seam....o.covivereeieneenenane

To the north of Margaree Harbour Mr. Fletcher reports that
for several miles a narrow fringe of rocks, representing probably
the lower beds of the district just referred to, skirts the shore,
Thence to the mouth of the Cheticamp River the Lower Car-
boniferous come to the shore. The Island of Cheticamp is
occupied by rocks of the Middle Carboniferous, presumably mill-
stone grit, as I do not know of any reported outcrops of coal
seams.

These notes may serve to show roughly our reserves of coal
in the County of Inverness, and although they are of consider-
able value from their quality and extent, the present conditions
of the coal trade do not warrant any ground for predicting their
early development. Should the older measures in their vicinity
yield workable deposits of copper ore and other minerals they
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may be found useful at an eaily date. It is of interest to glance
at their former scaward extensions. Part of Port Hood Islands
and Margaree Island are composed of Middle Carboniferous, and
they are the relics of a vast coal field extending for miles under
the Gulf of St. Lawrence, and gradually worn away by its tides
and currents. Even in historic times we have seen marks of the
progress of destruction in the sweeping away of Port Hood Bar,

and undermined cliffs at numerous localities.

In the district we are considering, Mr. Fletcher has divided
the remaining Carboniferous strata into two groups, on which
he remarks:

“Conglomerate—At or below the base of the lower Carboni-
ferous, in several places occur strata, greatly altercd by the
intrusion of igneous rocks. They frequently resembl: the supposed
Devonian of the Isle of Madame, but are more probably for the
most part Carboniferous, and underlie the Marine Limestone.”

The more important and most highly altered rocks of this
series, occur at Mabou, Strathlorne, South West and North
East Margaree and Cheticamp. They comprise, argillaceous and
arenaceous shales, and sandstones and conglomerates with diorites
and tuffs. Similar but less highly altered grits, sandstones and
conglomerates occur in the ridge between the Baddeck River
and St. Patrick’s Channel at Middle River, Mabou, Lake Ainslie,
Syke Glen, ete.

One band of these measures, begins at Low Point, on the
Strait of Canso, and runs to Lake Ainslie in a band about five
miles wide. A branch of it running down the West River of
Whyhogomah forms the Salt Mountain, and gradually widening
occupies great part of the district between Lake Ainslie and the
mouth of Middle River, and following the west bank of the
Middle River terminates near Loch Ban.

Other isolated patches are met on both sides of Loch Ban,
and between the branches of the Margaree. Another irregular
band, beginning at the forks of the Margaree, on the east side of
the river, follows it down to within a mile of the shore, to which
it pursues a roughly parallel course until it ends on the Cheti-
camp River, about five miles from its mouth, and has for its
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ance E eastern limits the Pre-Cambrian of the interior and the valley of
ands 4 the lower part of the North-East Margaree. These strata are
and : non calcareous and in great measure must be considered as
nder 4 representing the basal conglomerates which I have referred to
ides as characteristic of the Carboniferous of the Sydney district,
' the 3 while the more altered sections are possibly to be regarded as

Bar, 4 lower than the commonly accepted dividing line between the
_' Carboniferous and Devonian.
ided b The Marine Limestone formation in this part of Cape

hich 1 Breton presents the same typical features which lead to its easy
i recognition in all parts of the Maritime Provinces. In the
oni- } extreme part of Cape Breton it extends from Cape St. Lawrence

the 1 to Cape North, and nearly joins the exposure of the same horizon
osed at Aspy Bay, which, following the valleys of the Brooks, runs

the 3 far into the island. At Ingonish, and along the shore from Cape
\» i Enfume to St. Anne’s Harbour, there is a narrow strip of the
this ; marine limestone, which follows the valleys of the St. Anne

orth ] rivers for several miles until it is succeeded by the Pre-Cambrian

and ] felsites. Through St. Anne’s this horizon is continuous to Bad-
‘ites deck and connects with the larger exposures of Carboniferous in
and ; Inverness County. From Baddeck it follows the valley of the
iver 4 Middle River in a narrow tongue, and connects with the same

slie, E measures filling the valley of the Margaree and its principal

E branches. In the opposite direction it extends from Baddeck
the 4 through the River Denny’s Basin into the watershed of the
five 4 River Inhabitants, and passing between the Malagawatch and
r of Craignish Hills ends on the Strait of Canso at Plaster Cove, and

1ing 3 on the Bras d'Or at the head of West Bay.
the k- Another band lying west of the Craignish Hills, and the

the ; belt of altered Lower Carboniferous already referred to, runs from
3 Judique to Mabou and passing to the east of the felsitic high-
3an, . lands of Cape Mabou extends to Lake Ainslie. Here it surrounds

alar 1 some outliers of the “ altered ” rocks referred to above, and con-
e of 4 tinues in the rear of the Broad Cove and Chimney Corner coal
rieh 1 district, until it meets the valley of the North West Margaree.
eti- 4 Another narrow strip skirts the eastern shore of Lake Ainslie.

its 4 There are many small isolated patches of these measures along
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the shores of West Bay, at Port Hood, etc., but they need not be
noticed in this brief sketch.

This formation presents everywhere beds of limestone and
gypsum, with marl shales, sandstones and grits, of various colours,
frequently gray or red.

The gypsum deposits are of every conceivable variety of
colour, texture and quality, and frequently extend for miles.
They often give rise to saline springs and mark the ground with
funnel-shaped holes. The limestones are in equal variety, and
at some points carry the fossils characterizing the formation.
Little use is made of these minerals, nature having scattered the
former everywhere ; while a few bushels of the latter meet every
requirement of the local architect and mason. The student will
frequently notice these measures running in long tongues and
spurs beside some brook in large deep valleys of the Pre-
Cambrian felsites and syenites, thus bringing into close con-
nection the valleys of three epochs of countless years. There is
first the Pre-Carboniferous valley eroded in the felsites. In
this was deposited the marl, limestone and gypsum, and finally
we have geologic history repeating itself, and a glen worn out in
them in their turn by some brook bearing a highland name.

At many points the sub-divisions of the Carboniferous pre-
sent signs of unconformability, but this cannot be settled in
many cases, as there are frequent faults and small undulations,
which when accompanied by great erosion, made unequal by the
varying resistance of limestone and gypsum, and marl, yields
dips of uncertain value. Generally speaking, however, the
sequence in passing from north-west to south-east is fairly
regular.

No estimate is given by Mr. Fletcher of the thickness of
these measures, except in connection with the Port Hood mines,
where he has measured one section lying above the gypseous
strata, which is 3370 feet thick. Owing to the inter-section of
the district by the outliers and ridges of Pre-Carboniferous
rocks and to the deposition of the Carboniferous in their hollows,
ete., it is doubtful if any exact measure of their volume will be
arrived at.
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In my next paper I purpose giving analyses of the seams of
the various coal districts, and of their ashes, their gas values, ete. ;
‘and such information as I can gather about the extent, nature
and value of the various beds of iron, copper and lead ores, and
of the other minerals of the various sub-divisions of the Carboni-
ferous of Cape Breton.
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ARrT, VII.—GEeorocy oF HALIFAX AND CoOLCHESTER COUNTIES
—By Rev. D. HoNeyman, D.C. L, F.R.S.C,
F.S. Sc, &e.  (Written, 1883.)
(Read May 9, 1887.)
Part 1I.

IN this and next paper I intend to adopt the plan of pro-
cedure which I proposed in my last paper on this subject—
Trans. 1884. As I have already traversed with you the same
region in my papers “On Superficial Geology”—Trans. 1881.
I shall follow the same routes as formerly and with the same
associates (the late) W. Sawers Stirling and Joseph Bell, and the
Hon. Samuel Creelman.

HALIFAX CitYy AND HARBOUR.

In the harbour to the east of Point Pleasant the only outerop
of rocks that appears is a small irregular patch of argillites, on the
north end of McNab’s Island. This and the other island—St.
George’s—show only drift accumulations. The argillites of the
city cross over to the Dartmouth side, re-appearing below the
ferry, and showing themselves on this side as far as the Narrows.
Here they pass over from Richmond, I. C. R. Depot, associated
with the succeeding quartzites. In Dartmouth the argillites are
seen in fine sections at Black Rock, on the harbour, and in the
Canal, and in frequent outerops in the Town and on the Common.
They appear on both sides of the First Lake ; on the road, at the
left side. At the Colored Settlement the argillites are associated
with the quartzites and together cross at the top of the lake.
The argillites then disappear, the quartzites only appearing as
we proceed northward, as on either side of Bedford Basin to the
north of Halifax.

RouTE T0 EASTERN PASSAGE.

From Dartmouth to Fort Clarence the only outcrop of rocks
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road and on the shore not far from the fort. Not far from the

Cross Roads—Cow Bay and Eastern Passage Roads—there are
fine exposures of strata from this onward, the last of them
extending seaward and forming Devil Island. While the mass
of these rocks are argillites I noticed among the first of the
ledges a rock of a different character. It seemed to be a quartzite
of appearance different from any that I had observed elsewhere
in this formation. On applying an acid there was a brisk
effervescence. There is about 18 per cent. of calcareous matter
in the rock. I have called it a “Calcareo-quartzite,” vide list
in previous paper. The next noteworthy feature in some of the
strata is the occurrence of the singular forms that I have
noticed as occurring in the rocks below York Redoubt and called
“Discinoid” forms. Returning to the Cross Roads, and taking
the road to Cow Bay, a glaciated outerop of argillites was
‘noticed at the Episcopal Church, and a fine exposure in a brook
crossed between the church and Cow Bay.

Cow Bay.

There was only drift observed at the Bay. To this attention
has already been fully given. Crossing over to the east of the
bay, outerops of rocks were seen. On the shore are interesting
ledges. The rocks are generally argillites. Grey ones were
observed, singularly hollowed by the action of the waves. These
were found to be largely calcareous— “ Caleareo-quartzite.”
The existence of these led me to expect fossils. I thought I had
succeeded in finding them in a fine exposure of argillites. They
were full of “discinoid” cavities, in layer upon layer, lying at
right angles to the slaty clearage. My associate, the late W.
Sawers Stirling, and I collected ‘specimens. In his collection
were afterward found two specimens which were peculiar. One of
these has concentric rings such as I have seen in Discina ; the
other is perfectly round and has an eccentric prominence, which
I supposed to be the cast of the foramen. The finding of these
led me to re-examine the rocks with the forms. I did not succeed
in finding any resembling the two in question. I have still
doubts of their organic origin,
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CoLE HARBOUR.

1} Then I traversed the region N. W. by Cole Harbour, the 3
§ Lawrencetown and Dartmouth Road, and crossed over to 3
entrance to the Preston Road, to the north of Dartimouth. All 5
was rough and rocky. Quartzites only were observed until we
reached the Dartmouth argillites. Quartzites solid. Stratified
often in bold sections ; are broken up in wildest confusion.

LAWRENCETOWN GoLD MINE.

Again and again the same rough region was traversed by
b i the road from Dartmouth to Lawrencetown. (The “ Lawrence- V'l
town” Gold Field occurs in this formation in the locality so ]
HE named. This is one of the oldest of our gold fields and the least
1y productive. A very fine specimen from it was a prominent k.
object in the Government Collection at the Exposition de Paris,
1867.)
MoNTAGUE GOLD MINES, H

1k Proceeding to the north of Dartmouth along the lakes we
4t cross the argillites already mentioned and enter upon the
b b quartzites. At a distance of about 6 miles we come to the road
that leads to the Montague Gold Mines. On one occasion we
examined these with the Institute, when Mr. Lawson was work- 2
ing there successfully. Vide Appendix to Trans. 1870. 3

Still later I made a more particular examination with
“Wong Kien Shoo.” After examining excavations by prospect-
ing, where much quartz had been broken up in search for gold,
with apparently unsuccessful results, we came into the line of the
old “Lawson Mines.” Here we found a number of parallel quartz
veins little disturbed. These had been evidently examined
without success. The course of these was nearly E. and W,
We found considerable excitement by a recent successful search
for gold. A fine collection of rich quartz specimens were on
exhibition in a miner’s house and rich quartz at the Crushing
Mill, erected on the old Mines. The vein from which these were
extracted was examined and seen to advantage, as the excavation
was only to a depth of 9 or 10 feet helow the surface, A fine
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collecticn from this mine was exhibited at a Halifax Exhibition
and elsewhere. The proprietors of this mine sold it for a hand-
some sum. It was worked for some considerable time afterward
with success. I understand that mines are still in operation in
this gold field. [Still later there were other remarkable discoveries
such as that of the Blue-nose Mine, afterwards called the Albion
Mine. Vide Paper Trans. Feb. 1, 1856.]

WavVERLEY GoLp MINES (A.)

Proceeding northward we come to the Waverley Gold
Mines. I directed attention to these in the paper which I read
to the Geological Society of London in 1862—Vide Quarterly
Jowrnal. This was selected as the subject of my paper, on
account of the peculiar character of the quartz veins —so-called
Barrel quartz—and its proximity to the fine sections of the
auriferous formation on the Intercolonial and Windsor Railroads.
Operations in this field were afterwards extended as far as the
junction of these roads. Here were situate the German Mines.
We leave these mines at present, to return when we shall have
noticed the remaining gold mines contained within the bounds
of our area of observation.

OLp GuysBorO RoAD.

As formerly when we examined the “Superficial Geology”
—Paper Trans. 1881-2—we traverse the Old Guysboro’ Road as
far as Meagher’s Grant. On our way we noticed several out-
crops of argillites. One of these is very ferruginous. It is near
“Goff’s Hotel” Vide “ Walling’s Map of Halifax County.”

MEAGHER'S GRANT (A.)

Turning toward Musquodoboit Harbour we observed outerops
of argillites and then came to strata of Lower Carboniferous
Limestones at “Seaton’s Farm.” These extend about a mile
and are succeeded (geologically preceded) by Lower Cambrian
quartzites without any intermediate formations. These quartz-
ites extend to “Gibraltar,” about a mile. Altogether unexpect-
edly we came to and traversed a great band of granite. This




By ety gl ey

- " - i
T e e s AT 8
. 2.2 3

40 GEOLOGY OF HALIFAX AND COLCHESTER CO’S—HONEYMAN.

not, until now, convinced of their existence or importance.
Granites (Archaan, Dana.)

This band was crossed after a traverse of 6 miles. It was
seen to extend westward to Major’s Lake, Preston, and the
vicinity of the Waveirley Mines. It was found also to reach at
least as far as Ship Harbour, thus having a length of at least 25
miles. This lofty ridge of granite has a strike (?) conforming
with that of the quartzites and argillites. This band was forth-
with defined in my Centennial Map of Nova Scotia and exhibited
at the (“ Dominion Exhibition,” Halifax) of the same year.

Leaving the band of granites we crossed a band of quartzites
and argillites and reached the Mail Road, Musquodoboit Harbour-
On this road we proceeded eastward to Clam Harbour, observing
outcrops of quartzites and argillites and reached Clam Harbour.,
Here prospecting was in progress and some excitement caused by
the finding of gold sights in quartz veins in the rocks of the
locality.

Returning by the same road to Musquodoboit Harbour we
found some excitement there by the discovery of gold at the
east of Chezzetcook Harbor. The specimens exhibited were
certainly very beautiful, and according to reliable reports the
results realize expectations. [Mines are being worked and the

production is satisfactory (1887.)]

From Musquodoboit Harbour we proceeded to Dartmouth,
Outerops of very ferruginous argillites were observed before reach-
ing the road to East Chezzetcook. Beycond at Porter’s Lake and
Preston outerops ol quartzites were of frequent occurrence.
Between Preston and the Dartmouth and Waverley Road there
were outerops of argillites.

MEeAGHER'S GRANT (B.)

Returning to Meagher’s Grant by the former route, we pro-
ceed to the Settlements—-LiTTLE RiviER and Middle Musquodo-
boit. At the Cross Roads Lower Cambrian quartzites with

was unexpected, as it was not indicated upon any geological
map, or referred to in any geological work. Surveyors had
spoken to me of the existence of granites at Preston, but I was
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Lower Carboniferous limestones were scen associated. At Little
River L. C. limestones were also observed. At Sheriff’ Archi-
bald’s farm, black L. C. limestones with fossils cross the road.
At Middle Musquodoboit, on either side of the bridge, interesting
sections of Lower Carboniferous strata were e xamined. On the
right side were limestones, having fossil gasteropods and
brachiopods with clays, having nodules of crystallized pyrite.
On the left side were limestones with clay stones. 1In the latter
were lens forms having calcite crystals in the hollow interior.
These strata were considerably above the junction of the
Meagher’s Grant limestones, overlying quartzites. Still all were
within Lower Carboniferous bounds.

MippLE TO UPPER MUSQUODOBOIT.

Proceeding on the road left side of the river we cross the
bridge at the lower part of Upper Musquodoboit, and come to the
right side of the river and road to Caribou Gold Mines. I
observed Lower Carboniferous limestones of massive character,
and Lower Cambrian quartzites associated. They were exposed
in the high ground in such a manner as to lead me to expect to
find the two in direct contact. On closer examination I found
the two so closely connected as to form breccia. Of this inti-
mate and interesting contact I secured illustrative specimens for
the Museum. Here, as well as at Meagher’s Grant, the seas of
the Lower Carboniferous Period had a shore and a depth suffi-
cient for the formation and accumulation of thick and solid
limestones, and Nova Scotia was very contracted in width. The
present distance between this and the Atlantic Coast is only
from 15 to 20 miles. Mr. Bell and I proceeded about a mile on
the road to the CAriBou GorLp MINES, which is distant about 6

miles. South of this about 6} miles are the Moosk RiveEr GoLp
MiNEs.

GAY’s River GoLp MINES.

Taking the road to Gay’s River Settlement we come to
BoLp Brook and the site of a saw mill (Leck’s.) On the side
and bed of this brook is a magnificent exposure of Lower Cam-
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brian strata. This is the only exposure of consequence. Drift
is the only formation noticed in the remainder of the road,
Reaching Gay’'s River we turn to the right and travel along the
old road, a distance of 4 miles, and come to the Gold Field in
the County of Colchester. This is a field of very great interest:
It is different from all the other gold fields, and as yet stands
alone. It was first examined by the late Prof. F. C. Hartt, who
determined its true geological position. At first the gold con-
taining deposit was supposed to be a drift. Prof. Hartt recog-
nized the deposit as a Lower Carboniferous Conglomerate. Not
being aware of this, I went and made an independent examina-
tion, accompanied by the Rev. Mr. McLean. I communicated
the results to the Institute in Session 1866—Vide Transactions.
I found the deposit containing the gold to be a thick conglom-
erate overlying Lower Cambrian argillites. I also found that
this conglomerate was succeeded by limestones (?) and gypsums,
and therefore occupying the normal position of a Lower Car-
boniferous Conglomerate. I also compared the deposit with the
Ovens—the Lunenbury Gold Field. Considering that the
conditions under which the Gay’s River auriferous deposit had
been formed in the Lower Carboniferous period were analogous
to those of the formation of the gold-bearing of the Lunenburg
Ovens, 1. e., that the seas of the Lower Carboniferous period by
their tear and wear had formed a shingle of and on the argillites
and quartzites in the manner of a beech, that the associate gold
by its superior gravity had made its way towards the bottom of
the shingle, as it is so found in the conglomerate, and that the
shingle had been converted into conglomerate by the salts of
iror contained in the auriferous argillites.

At the time of examination I obtained interesting specimens
of the gold containing conglomerate, which were exhibited in my
Geological Collection at the Exposition de Paris, 1867. These
excited considerable interest. Prof. T. Rupert Jones received
one or two specimens to shew Sir Roderick I. Murchison, as
interesting specimens.  Subsequently the late R. G. Fraser
shewed me a piece of auriferous rock from these mines. On
close.examination the gold was seen to be in small quartz veins
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in argillite. The source of the guld was thus made evident.
At the Centennial Exhibition, Philadelphia, 1876, H. S. Poole,
Superintendent of the Acadia Mine, Pictou, exhibited a collec-
tion of gold specimens with associate winerals. In this there
were fine specimens of the gold containing conglomerate of
Gay’s River. One large specimen was particularly interest-
ing. It is a large piece of greenish argillite upon which con-
glomeiate has rested, lcaving a small portion of itself and a
striking display of small plates and scales of gold. On our last
visit to the mines I found that a great amount of work had been
done since my previous visit. The slates underlying the con-
glomerates had also been excavated. I did not find any con-
glomerate with gold, but I observed in the slates abundance of
the Discinoid forms, which had attracted my attention on my
first visit, and which I have already noticed elsewhere. These
forms here are very regular, striking and puzzling. The
specimens in the Museum with the gold containing conglomerate
readily attract attention. The sea shore of the Lower Carboni-
ferous Period extended to the position of Gay’s River Gold
Field.

The gypsums associated with the conglomerate are seen by
frequent outcrops to extend westward to the neighborhood of
the Gay’s River and Shubenacadie Road. Beyond this all for-
mations are obscured, except on the old road from Gay’s River
to Elmsdale. Here frequent outerops of Lower Cambrian
quartzites occur. Beyond the road to Milford these are seen to
approach the Shubenacadie River to within the distance of } a
mile. Before coming to Elmsdale they retreat in the direction
of the Oldham Gold Mines, giving place to a large extent of
gypsums and gypseous deposits. Near the Enfield Station, on
the other side of the Shubenacadie Bridge, on the road to the
Oldham Gold Mines, argillites appear. About 2 miles farther
we enter the mining region. I visited these in order to examine
the position where our rich gold specimens had been found—the
specimens which had been purchased by the Government for
exhibition at the Centennial Exhibition, Phile.ielphia. I exam-
ined the position with interest. It was in the Oakes’ Mine, at
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no great distance from the road, and very near the surface. I
also examined the other mines. Some of these were in operation
and others at rest. The conviction was and is that the process
which produced our 54 ounces, or $1000 specimens, was capable
of extensive production. This is from a scientific point of view.
Returning to Enfield Station, and proceeding along the line
of railway towards the Waverley Mines, we find evidence of the
existence of gypsums until we approach a creck on the left,
where argillites appear in Grand Lake and continue associated
with quartzites to the Grand Lake Station. Then we enter upon
a broad band of argillites. These only appear in the cuttings.
If, however, we take the road from the station and proceed a
little distance we will observe in an opening in the bushes to the
right a limited and isolated patch of another formation. This is
a remnant of Lower Carboniferous Conglomerate, resembling that
of Gay's River, with the exception of the seeming absence of gold.
This is of considerable thickness and rests upon the upturned
edges of the underlying argillites. It reaches to within a short
distance of the railway. The glaciation of the argillite surfaces
around shows the nature of the agency that has been at work in
the isolation of this remnant of the Carboniferous Period.
Procceding onward by the road or railroad we come to the
Waverley or German Mines respectively.

WaAvERLEY GoLp MINEs (B.)

Age and Origin of the Gold.

From this position we proceed to the consideration of the
two topics just indicated. The peculiarity of one of its gold
deposits led us into a similar discussion 21 years ago. I now
consider the questions with the advantage of observation and
experience since made and acquired. At that time we knew
nothing of the Gay’s River Gold Field, and consequently any
opinion that would extend the time of production of the gold
into the Carboniferous Period might have been maintained. As
far as our gold fields are concerned Gay’s River Gold Field dis-
poses of this view as altogether untenable. The gold existed
in the Lower Cambrian rocks of Nova Scotia before the
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beginning of the Lower Carboniferous Period. How far back in
Pre-Carboniferous time is now the question. Another opinion
has been advanced, viz, that the gold existed in the Archean has
granite (Laurentian Gneisses) and that the gold deposits are beds
derived from these granites with gold, converted into auriferous
quartz by the metamorphism to which the strata has been sub-
jected. This makes the auriferous quartz to be of Lower Cam-
brian age. This opinion has not met with much acceptance.
The generally received opinion is that the lodes or beds are true
veins, and therefore formed subsequent to the formation of the
strata which contains them.

Our researches in the west—Annapolis and Digby—have
led us to the conclusion that the metamorphism of the gold-
bearing rocks was chiefly effected previous to the Middle
Silurian Period, i. e, during Upper Cambrian and Lower
Silurian time, and hence the term “Cambro-Silurian (Lower)”
was applied to the vocks in question—Vide Paper Trans. 1884,
This view of the age of the gold would still, in a sense, accord
with the Murchinsonian view of the Age of Gold, or with
another view that gold. might be viewed in the light of a
“ Lower Silurian Fossil.”

Thus much for the “age of the gold.”

When I examined the so-called “Barrel quartz,” 22 years ago,
much of it lay exposed by the removal of the overlying quartz-
ite bed. It lay in an almost horizontal position on a soft bed of
unctuous green argillite, which much resembled a talcose schist.
It lay like a number of branchless hemlock trunks, or as others
described it like a “ washing board.” The miners regarded it as
an “overflow” of melted igneons rock, and expected some time
to find the vent or dyke. It was never found, and after the
“barrels” were removed the mining was done. The general
opinion was that the veins were of igneous origin, and came up
from the molten interior in the manner of lava. One difficulty
in the way seemed to be that the rocks containing the quartz
veins had not sufficient solidity to furnish open rents (vents)
for the passage of molten material. If the veins had been in the
granites the case might have been otherwise. Some of the most
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important leads have been found to end, e. g., Hattie lead, Wine
Harbour, and attempts to find a continuance downwards have
been fruitless. There was no passage from the regions below.

I have yet to notice a very interesting locality in Colchester
County. On the south branch of the Stewiacke River Cambrian
quartzites are observed, having a very interesting gold vein. The
quartzites are grey and contain numerous cubical crystals of
pyrites. This is traversed by a vein of auriferous quartz, which
measures one inch and upward. This vein is erystalline
throughout. These crystals are often arranged in geodes. One
in my possession has numerous long six-sided prisms with
pyramidal terminations clear as ecrystal. Another has crystals
with gold projecting from a crystal. There are no fewer than 7
sights of gold in a piece not more than an inch square where
distinct crystals are seen crossing and recrossing from either
quartzite wall. In another small specimen the vein goes into
corners, the gold following. I cannot conceive anything more
conclusive in support of the Hydrothermal Theory of the pro-
duction of auviferous quartz veins. The veins seem to be too
small for working.

ADDITIONAL OBSERVATIONS.

In our extensive collection in the Provincial Museum, which
is representative of oor principal gold fields, I find a specimen
from Wine Harbor, which tends to confirm the view which I am
illustrating. This is a piece of quartzite traversed hy a quartz
vein very rich in gold. This vein is so thin that it can scarcely
be measured. It could only have been filled by capillary attrac-
tion. I find also several specimens of "lﬂ;ge size from Isaac’s,
in which the gold is in calcite, having shewn ¢boidal) cleavage.

There seems to be no reason why every quartz vein in our
Lower Cambria should not contain gold. Yet it is a fact that
only certain veins, even in known gold fields, contain the precious
metal.

In the Yarmouth and Digby great coast section there is any
number of quartz veins, large and small, exposed in the best
manner possible for observation. I have examined them care-
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fully, but this is nothing to what has been done by prospectors.
Yet only one vein has been found to be auriferous. This one
has a peculiarity which the others do not possess. In the con-
taining stratas there is abundance of arsenopyrite in beautiful
crystals. The most productive veins at Montague are well
known to have arsenopyrite in abundance. There are two fine
specimens in our Museum Collection, which were presented by
Mr. Lawson, as very striking. One is an unusually large piece
of arsenopyrite, with a large sight of gold in the arsenopyrite.
Another is a large piece of arsenopyrite, with the gold spread
over it in a striking manner.

Other specimens are from Oldham, presented by Mr.
Donaldson ; arsenopyrite rich with gold.

I shall give another illustration from Wine Harbor. Some
years ago I went with Judge Henry and examined his mine.
A large quantity of quartz was piled up at the top of the mine,
which was said to be auriferous, although not visible. Looking
about for minerals or other interesting objects among the
rubbish, I noticed a piece of stone with a large piece of arseno-
pyrite. Striking it with my hammer, to break off the specimen,
the stone broke into 8 pieces, all showing fine sights of gold.
The principal pieces are in the Museum Collection. Specimens
from Waverley and other gold mines showthe same association
of gold with arsenopyrite and other sulphites. When the latter fov2..c
occur in any quartz vein I generally recommend a search for
gold and vice versa. Why this discrimination ? I believe is one
of the geological mysteries, which it is vain to attempt to
elucidate.




THE TIDES OF THE BAY OF FUNDY—MURPHY.

Art. VIII. —THE TipeEs oF THE Bay oF Funpy.— By M.
Mureny, C. E.,, Provincial Government Engineer.
Member of Council Can. Soc. C. E.
(Read May 9, 1887.)

AMONG the manifold phenomena coming daily within the
range of our observations, there are but few more remarkable
than the tides which break upon our shores.

In Nova Scotia we can have, really and truly, a general
conception of their relative bigness. If we leave Bay Verte, in
the Straits of Northumberland, proceed through the Strait of
Canseau, follow the Atlantie shore to Cape Sable,and the Bay of
Fundy to the head of Chiegnecto Bay, we might, with a well-
appointed steam yacht, encompass our coast line, and complete
within 20 miles of an entire circuit, inside the short space of
40 hours.

Within that circumseribed limit we would encounter, and
might observe, many relative phases of tidal oscillation. Our
departure is from a place where the flood tide cannot reach with-
out losing in volume and in force, because of its shelter and
remoleness. Our course is through the Strait of Canseau, where
prevalent winds arrest the regular tidal flows, and press it for-
ward through a long and narrow channel at irregular times and
in fitful directions. Along the Atlantic they are, owing to a more
conformable coast line, more normal and periodic, whilst in the
Puy of Fundy they are augmented and turbulent. Yet they are
all the result of the same tidal wave, which, rising in seas far
south, rolls through the Atlantic, and in twelve hours, after pass-
ing the parallel of Cape Horn, is found pouring its flood along
our shores. During the new and full moon the tides in Nor-
thumberland Strait rise from five to six feet; in the Strait of
Canseau about five feet ; along the Atlantic, from Canseau to
Shelburne, six to seven feet. From Cape Sable to Briar Island
they are influenced by the Bay of Fundy tides, rising at Briar
Island to the height of twenty and one-half feet; and increase
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as you ascend the bay, until at Chiegnecto they attain the height
of fifty feet.

We can walk over the sands or mud flats of the Bay of
Fundy, now dry, but in a few hours after comes a rushing torrent, a
few hours more and the largest ship afloat could sail over the
same ground which we occupied six hours ago. Again the same
body of water is drawn back impulsively to again swing forward,
and thus maintain its vibrating, rocking motion

To one unaccustomed to the approach of the great waves
that daily inundate the bays and basins at the head of the Bay
of Fundy, and pour their waters over the adjacent marshes and
flats, their first observance is strikingly impressive. I had fre-
quently observed rapid currents rush upwards against streams
from the tildesof the English Channel, and considered my experi-
ence justified a passive recognition of what I might expect from
the phenomenal bore of this bay ; but no,—my conceptions were
very vague with regard to their relative magnitude and char-
acteristics, Generally during spring tides, at the periods of the
vernal and autumna! equinoxes, the greatest intensity being in
the autumn season, attain their utmost pitch.

My first experience in Nova Scotia occurred near the mouth
of the Maccan River, a small stream, emptying into Cumberland
Basin. I was engaged at the time of low tide examining the
foundations of the pier of a bridge, and owing to a bend in the
river further down, did not notice its advent, although heralded
by a desultory murmur as if proceeding from a distant waterfall.
My more experienced companion gave the alarm, and led the way
in doing so. To seek higher and drier ground was, of necessity,
the work of the next two or three minutes; the water followed
close on my heels until I got well up, and before I could pause, look
back and take in the aspect. The bore had then passed on, up-
wards, leaving a veritable newly evolved stream of about fifteen
feet deep, following more placidly in its wake ; and all this within
five minutes. The flood kept still rising, but without further
indication of disturbance, until the set of the ebb tide about two
hours afterwards. The Maccan is here narrow and shoal, and
may be said to be favorable to the rapid growth of the ogre or
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bore. Further down the river widens and receives easily the
tidal wave from Cumberland Basin. As it ascends the stream
it becomes more confined and crowded, until, from its own
gravity, it rushes swiftly forward—hence the phenomenon we
have witnessed.

Out in the Bays of Chiegnecto and Cobequid these flood
tides exhibit different forms and phases, varying with the vari-
able contour of the shore. At low tide spurs indicating shallow
channels, estuaries and creeks, are conspicuous, with miles in
extent of dry flats and marshes, looking as if the sea had
altogether retired. Presently, however, the returning flood tide
appears in the distance, tumbling and rolling with white breakers
abreast. It rushes swiftly forward and digs deep into the red,
soft mud, that but momentarily obstructs its advance. It fre-
quently resembles the rapids of a great river, stretching across
for miles, with alternating patches less turbulent, where in its
path it meets with less resistance. Thus this tremulous tidal
oscillation, with breakers tumbling from and over its crest
threatening to overwhelm and engulf everything that impedes
its progress, moves bodily onward until it reaches the heads of
Shepody, Cumberland and Cobequid Bays. The mud flats are
soon covered, and the creeks, estuaries and basins are full to the
brim,—the fiat has been given, “ Hitherto shalt thou come, but
no further.” Immediately the retreat commences, and the
waters retire almost as rapidly as they came.

The flood tide carries with it the silt and mud, and deposits
its load chiefly in the creeks and on the flats at the head of the
bays. AsI had a good opportunity of ascertaining the extent
of this deposit, and although it is a digression from the subject
of this Paper, it may be worth placing on record here. The
old wooden bridge that crossed the Avon River at Windsor is
being replaced by an iron bridge. The substructure consists of
five pairs of steel cylinders, each tube having an internal
diameter of five feet, and are secured to the limestone rock on
which they rest. The bottom sections of these tubes stood, when
placed in position, from three to six feet above the level of low
tides, and were filled with concrete to a height of two feet,
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above low water. One pair remained thus from the 19th of
August until the 19th of December last (1887), just 122 days,
when it became necessary to remove the mud or silt that had
accumulated or was deposited by the tide within that time, so as
to continue the concrete upwards; as the next succeeding
section of tube required filling. There was within each tube a
depth of 30 inches of fine sand and mud of the same consistency,
or just as compact, as the ordinary deposits on the flats at low
tide, a short distance down stream from the bridge. Allowing
two tides for each 24 hours there would be deposits during each
flood tide to a depth of decimal .012 of an inch. The Avon bridge
is 10 miles up the river from Mines Basin, there would therefore
be a more rapid deposition of the coarser sediments further down.
The waves, acting with violence above the level of low tides
abrade every cliff and bank within their reach. Exposed sand-
stone strata here so frequent, and beds of gravel and earth so
easily removed are eroded, carried with them and deposited over
long stretches of the inlets, flats and marshes. The roots of
coarse grasses, striking deep into the muddy banks, bind
earth, mud and sediment firmly together, whilst their growth
upwards protects and retains the deposits. In this way the
land-making process goes rapidly on, until the surface is
lifted by the hand of nature to be within the reach of practical
reclamation by the hand of man. Thus the dykes “that the
hands of the farmer raised with labor incessant to shut out the
turbulent waters” drain a rich alluvial soil of great natural
fertility, capable of yielding for centuries, without the application
of manure, abundant crops of grains and grasses; and in this
manner over 43,000 acres of marsh land have already been
reclaimed within the Province of Nova Scotia.

Man scarcely begins to realize such productions of nature
until he considers the practicability of utilizing them. The early
settlers were not slow in recognizing the value of these marshes
and the feasibility of their acquisition by dyking.

The currents, too, are considered, studied and applied by
the mariner, and made to subserve his purpose in bearing him
rapidly along with more unerring precision than the no less
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phenomenal trade winds. The fisherman also profits by the
great height of the tide which, during the flood, comes with its
large shoals of such fish as resort to the coast. These remain to
feed until the return or ebb tide falls somewhat, and are trapped
within wiers of wattles, that are made to run out past
their line of retreat. Large quantities of herring, cod and shad
thus left dry at low water, are carted to the smoke-houses
prepared and packed in small cases and forwarded to the different
markets. Smoked cod and herring from Digby, (“Digby
Chickens ”) obtained in this way, form important items of export.

If we look at the bending of the great waves, as shewn by
Whewall’s chart of co-tidal lines around the continents of Africa
and Europe, they seem to trend very like that sort of refraction
which takes place on every shelving .shore with respect to the
common waves, which, whatever may have been their origin
become always, as they spread, more and more, nearly parallel to
that of the coast which they are approaching.

The tides result from the disturbing influence of the bodies
within the Solar System, which cause a constant changing of the
position of the ocean in accordance with their changes of posi-
tion in relation to the surface of the earth; but they are not
currents, they are merely undulations or oscillations of the
ocean, although where obstructed by coast lines they form cur-
rents about the coast.

The ocean currents result from the great cosmical force of
gravitation, drawing in all directions from the centre of the
earth opposing terrestrial gravitation drawing fowards earth’s
centre ; thus forming a system of circulation within the position
in which the ocean is held by gravitation without tending to
change that position in relation to the surface of the earth; and
these ocean currents would exist, even if the earth were not
affected by the bodies of the Solar System, so that currents such
as the Gulf Stream have no relation whatever to tidal movements.

The height of the tide is less in mid ocean than along the
coast, and is greatly augmented where two coast lines converge.
At St. Helena the rise is two or three feet; at the Azores three
fect; and on the Atlantic coast of the United States from five
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to twelve feet. In the Central Pacific the height is from two
to four feet. The tidal wave becomes one of great strength
where there are narrow channels to receive and discharge the
waters. The movement may have the violence of a river tor-
rent, when the entrance to bays is such as to temporarily dam up
the waters, until the far advanced tide has so accumulated that
it overcomes the resistance and passes on in a body.

“In some cases the whole tide moves in at once in a few
“great waves ; this happens especially at the mouths of rivers
“where there is obstruction from sand bars and other favoring
“circumstances about the entrance. The phenomenon is called
“an eagre or bore. The most perfect examples are afforded at
“the mouths of the rivers Amazon, Hoogley, (one of the mouths
“of the Canges) and Tsien-tang in China. In case of the last-
“mentioned river the wave plunges on like an advancing
“ cataract four or five miles in breadth and thirty feet high
“and thus passes up stream to a distance of 80 miles at a rate
“of twenty-five miles per hour. The change from ebb to flow,
“tide is almost instantuneous. Among the Chusan Islands, just
“south of the bay, the tidal currents run through the funnel-
“shaped firth with a velocity of sixteen miles an hour. In the
“eagre of the Amazon the whole tide passes up stream in five
“or six waves, following one another in rapid succession, and
“each twelve to fifteen feet high.” Dynamie Geology, Dana.
At St. Malo, near Cherbourg, France, and at Swansea and Chep-
stow, in the English Channel, they reach the respective elevations
of 36 and 50 feet.

We might proceed with the following assumptions :

1. The tidal wave is a wave of translation moving parallel
to the coast which it is approaching. (Dr. Whewell, Admiral
Fitzroy.)

2. The tides are undulations or oscillations, and form cur-
rents when obstructed by coast lines. (Airy, Jordan, Dana.)

3. The currents of the ocean result from cosmical force of
gravitation opposing terrestrial gravitation, and from wis
inertiee, or a crowding of the water in high latitudes. (Airy,
Jordan, Enc.-Brit., Maury.)
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4. The heights of the tides are less in mid ocean and are
greatly augmented where coast lines converge. (Examples from
Dana’s Dynamic Geology.)

Referring to the chart before us, it will be seen that the
co-tidal lines of Whewell follow and keep nearly parallel with
the Nova Scotia coast as we would expect (1), and extend in
like order along the shore of Massachusetts.

Our Nova Scotia coast extends its dip or slope far out to
sea, and receives the advancing tidal roll, lifting it somewhat by
the force of its own forward movement along the incline,
until it breaks gently on the beach. A little later on, the same
advancing volume sends its flood teeming in'like manner
along the Massachusetts and New England coast. Along
Nova Scotia shore to Cape Sable it runs upward to the beach.
Along Massachusetts coast it trends and runs in like manner to
Cape Cod. Between these points it passes on without retarda-
tion or hindrance into the bay. These capes or prominences
mark, respectively, the juncture of the flood tides, where partially
arrested and in motion, and the commencement of the rips or
rotary currents which they generate. (2.) Sailing directions
say : —“ The ebb stream across Nantucket shoals begins a short
time before the tide has ceased to rise by the shore, and runs in a
direction a little eastward of south, with no interval of slack
water. It then gradually attains its greatest velocity, in a
direction between south and west, after which it slackens,
altering its direction a little westward of north. This is the
commencement of the flood stream which gradually attains its
greatest velocity, changing its direction to between north and
east, or contrary to that of the ebb stream, after which it slackens
and runs to the southward as before, thus completing an entire
circuit in the direction of the hands of a watch. The flood
and ebb streams are of equal duration, each running about 6}

hours, their minimum velocity being about one fourth of the
maximum.”

Now, let us see how the tides disport themselves at the
eastern entrance from Cape Sable to Briar Island. “The flood
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tide sets from Cape Sable to the north-westward, through the Seal,
Mud, Tusket and Bald Islands, at the rate of two or three miles
per hour, and in the channels among the islands it increases to
four or five miles, thence taking the direction of the main-
land it flows past Cape St. Mary, and then N. N. W. to Briar
Island.”

The times of high water at full and new moon are at Seal
Island 9 h.; Tusket Island, 9.33; Yarmouth Sound, 10.9; Cape
St. Mary’s, 10.30 ; and at Briar Island, 10.43.

It takes, then, 1 hour, 43 minutes, for the crest of the flood
tide to advance between co-tidal parallels drawn through Seal and
Briar Islands, representing a distance of 64 miles, whilst the same
tidal wave advances across George’s shoal, about the centre of the
entrance to the Gulf of Maine, and reaches the shore of the
State of Maine, a distance of 150 miles in the same time. The
flood passes in freely and swiftly at the centre, crowded and
tortuous at the sides.

Capes Cod and Sable are the portals of the flood-gate.
Around the Nantucket shoals of the former the tide has a whirl-
ing motion, and around or belween the latter and Briar Island
there is the contest between the water pent up or backed by the
shore and the water moving swiftly into the gulf in volume,
which takes place at every change of tide, or before either force
has gained or lost ascendancy; and here in this gulf we have the
principal fountains of the abnormal tides of the Bay of Fundy.

About the centre of the opening to the gulf no unusual tidal
oscillation is apparent until we cross an imaginary line drawn
from Cape Cod to Cape Salle. No sooner have we advanced over
the George’s bank, and proceeded about forty or fifty miles
northerly, than a remarkably sudden rise of tile presents itself,
about four feet in fifty miles. Following the shores of Massa-
chusetts, New Hamsphire, and Maine, to Mount Desert, and
crossing the bay from thence to Yarmouth, thus completing a
circuit around the crescent, which the shore line resembles, we

find the time of high water in the Gulf of Maine at full moon
and change to be at
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Time— Spring—
Place. h. min, feet.

Plymouth  Harbour .. 11.35 10%
Boston " e 11.12 11
Salem - g5 11.13 11

Gloucester " .. 11.02 10
Portsmouth - 11.23 9}

Portland " - 11.17 0%
Bass " .. 11.02 10
Mount Desert Island. .. 10.52 11

And on the Nova Scotia coast :

Cape Sable ...... .... 8.30 8 5%
Pubnico 0.25 12 10
Tusket Island. 9.33 13 10
Jebogue 10.04 15 11§

If we extend these observations further south we will find
that the times of the spring tides F. and C., from Chesapeake
Bay to Sandy Hook occur from 7.51 to 7.21 local time, and that
they rise from 3} at the former to 5} feet at the latter place.
From the western extremity of Long Island to Bridgepmt the
shore trends easterly, and the tidal wave courses along as well as
upon it. The times are 10.12 and 11.11 respectively. Springs
rise, 9 to 8 feet; neaps, 7§ to 6} between these points.

Within the Gulf, as will be seen above, from Plymouth Har-
bour to Mount Desert it is high water flood tides about the same
time. Springs rise from 10 to 11 feet: neaps about 9 feet. We
may place this, the American side, as having, say, an abnormal
height of from four to five feet. On the other horn of the cres-
cent, from Cape Sable to Chebogue, the times are from 8.30 to
10.04. Springs rise from 8 to 15 feet; neaps, 6§ to 113, so that
we have the abnormal height of tides of 7 to 8 feet on this, the
Nova Scotia side, piled up before we enter the Bay of Fundy
proper; and here we have the fountain, the beginning, of the Bay
of Fundy tidal phenomena.

The problem which is suggested by these observations is
not so complicated as it may at first seem to be, since a compari-
son of the effcet is so accessible to observation, The great tidal
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wave, striking the shore at Cape Cod and Cape Sable, and mov-
ing freely inward between these points imparts a whirling
movement with a crowded rush around them like the whirl of
water at the flood gate, or the piled up rotary ridge in the wake of
the screw-propelling steamer. This circling current borne on-
ward marks the advance of the flood tide. If we follow the
movement of these accumulations from their sources we find
them all converging during influx to the Bay. We quote the
following from “Sailing Directions,” U. S. East Coast, 1882
(page 4):

“As a general rule, between Nantucket Shoals and Cape
“Sable the ebb, or southerly stream, runs to the southward dur-
“ing the first 4} hours, and the flood, or northerly stream, from
“the 6th to the 11th hour following the moon’s superior and
“inferior meridian passages. The average velocity of each
“stream is one knot per hour, being greater in the shallow and
“less in the deep water. The times of turning of the flood or
“northerly, and ebb streams, correspond with the times of high
“and low water respectively at Boston and Portland. Westward
“of George’s bank the stream runs half an hour later, and east-
“ward of the same, half an hour earlier. Between George’s bank
“and Nantucket shoals the flood stream commences at 5h. 37m,
“after the time of the moon’s meridian passage, running for the
“first 13 hours in a N. § W. direction, with a velocity of one
“knot per hour. For the next 3 hours the direction is N. by W,
“at the rate of 1§ knots, and during the last quarter N. by W. 1
“knot.”

In regard to the British, East Coast, North America, the
Sailing Directions say—(p. 63.)

“Take notice that the flood and ebb tides set fairly N. W,
“and 8. E,, so that in taking the Tusket Passages you will have
“the flood in your favor; the ebb, the contrary. Observe also,
“that in taking, as we have said the more prudent course to the
“southward of Seal Island, and in setting course to the north-
“westward, that, if on the ebb, the tide does not catch you on
“the port bow, and cause you to bear up to clear the lurcher,
“and perhaps compel you to take the Grand Passage between
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“ Briar Island and Long Island. into the Bay of Fundy.” And
in p. 66: “At the south entrance of St Mary’s Bay the flood
“sets N. E. by N. at the rate of 7 knots.”

As in nature everything is repeated when similar conditions
occur, we must, by not concealing even what is still imperfectly
observed, call attention of future observers to special phenomena.
According to my observations, it must not be forgotten that
besides the crowding movements of the currents which we have
followed so far, movements with very different forces, as for
instance, the meeting of currents advancing from opposite direc-
tions caused by the tide itself, may take place. Currents of water,
like currents of air meeting from various directions, create gyra-
tions and form whirlpools. The celebrated Maelstrom, on the coast
of Norway, is caused by such a contlict of streams. The late
Admiral Beechey, R. N., in an interesting paper on tidal streams
of the North Sea and English Channel,* gave diagrams illustra-
tive of many rotatory streams, a number of which occur
between the outer extremities of the channel tide and the
oceanic or parent wave, and says —“ they are clearly to be
accounted for by the streams acting obliquely on each other.”

Here in the bell mouth of this funnel or trough-shaped
bay, we wmay again follow with the very simple assumption—
that it is by this conflict of currents the water is still more
lifted by crowding and rotatory action and continues onward
as the flood increases, thus imparting the progressive lifting
movement as far as Cape Chiegnecto, a distance of 100 miles.
The confluence of these currents setting along converging coasts,
— first marked by the tide rips between Briar Island and
Mount Desert—impinging obliquely and rolling up the Bay with
enormous progressive motion, create a vast force of horizontal
translation ; and this action is nearly as powerful at a great
depth as at the surface. Such a wave, reflected from a rigid
body, would produce a hydraulic pressure equal to that due to
a little more than double its own height; a roller of 20 feet
high would produce a pressure of over a ton per foot.

The tide floods the Bay of Fundy from Grand Manan to Cape

*See Phil, Transactions, Part 11, 1851, on Tidal Streams of the North Sea and English Channel.
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And Chiegnecto, a distance of nearly 100 miles, within five hours; this
flood could not be done from the cuirents alone. It is the translating

1 movement that effects. such performance. It is not an influx
itions L altogether, that fills up the Bay during that time—it is largely
lectly 3 due to the piling up of the littoral waters within it. The cur-
nena. ! rents seldom exceed ten miles per hour. The tidal wave, if
that unimpeded, or unobstructed by coasts, would travel round the
have earth in a lunar day of 24 hours. It is this wave that floods
s for ] the Bay of Fundy (No. 1) as wcll as every other tidal bay,
lirec- ' bight and recess on our planet.

rater, It has been already said that the wave of translation affects
Jyra- ; the depths as well as the surface. Here there is very convincing

coast 1 proofs of this. Chiegnecto Bay, Minas Basin and Cobequid Bay

late 3 are divergent arms, extending northerly and easterly from the
eams : head of the Bay of Fundy. The ebb tide nearly empties them,
stra- : leaving here and there muddy pools and shallow channels. A
eeur : regular flood tide refills them to a depth of from forty to fifty

the : feet, whilst the mean level between these extremes is just the
o be ; same as the mean level of the Atlantic Ocean along our shores,
. 1 where the extremes of tide do not exceed eight feet, and nearly the
aped 4 same as the mean of Northumberland Straits, where they seldom

on— " exceed six feet.
more 1 But we are afforded an opportunity of giving a thorough
ward practical application to this part of our theory. Referring to

fting the report of the Chief Engineer of Public Works on Baie Verte
riles. ‘ Canal, Ottawa, 1874, Mr. Page says: “It may at once be stated, that

asts, , ““a daily record of the rise and fall of tides in Cumberland Basin,
and : “was kept from the 13th August to the last day of December,
with 3 “1870; and during that time there were between the 13th and

mtal 5 “3lst of August, four days ; in September two days; in October
reat “three days ; in November one day ; and none in December that
rigid “the tides did not rise to 86 feet. Between the 13th and 31st
e to “of August there were ten days; in September fourteen days ;

feet 3 “in October sixteen days; in November twenty days; and in
: “December twenty-two days, that the tides did not rise to over
Jape 1 “88}% feet.

“Between the 13th and 31st of August, there were fiftcen

inel,
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“days; in September twenty-three days ; in October twenty-five
“days; in November twenty-three days; in December twenty-five
“days, that the tides did not rise to over 904 feet (height of springs
“full moon). The new moon spring tides in August, 1870, rose for
“three days to, from 92 to 92} feet ; and in each of the following
“four months they were for five days from 92 to 94} feet above
“ datum. _

“On the 25th of October, 1870, an exceptionally high tide of
“ 96 feet was observed ; and on the 5th of October, 1869, the
“ Saxby tide rose 100 feet above datum.”

Mr. G. E. Baillairge, Jr., Assistant Chief Engineer, says in
the same report :

“Rise and fall of tides were registered every five minutes
“ except on Sundays and stormy days ; and the rate per hour in
“ each case is given at the respective dates, stated in tables for
“each month. In cases where the daily tidal register is not
“cowplete, the range and rates of the tides are based on those of
“the corresponding tides in one of the other months. Night
“ tides not observed.”

“ SUMMARY.

Mean tide level of Bay of Fundy.

Month, Half tide or mean level for each month.

August. 70.37
September. 70.41
October. 70.85
November. 70.90
December. 71.01

353.54

Half tide line or mean level of the sea 70.71”

Half tide elevation, or mean level between high and low
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water referred to datum, which is from 47 to 50 feet below
low water Spring tides.*

BAIE VERTE:

Half tide or mean level of sea 1870 and '71, from August
till May 10th was about 71.54. So that the mean level of sea at
half tide is just 10 inches higher at Baie Verte than at Cum-
berland Basin.

It is also well worthy of remark that the Bay of Fundy_
tides seldom rise to a greater height above the main level of the
sea than 22 feet; and the great Saxby tide did not rise to a
greater height above the same level than 29 feet.

The tidal wave, then, on its retreat scoops back with it
just as much water in depth, below the mean level of the sea,
as it carries in with it in its advance above the level.

It would be a great ervor then, to say that the tides rise in
the Bay of Fundy above the level of the sea fifty or sixty feet,
because they do not rise more than about half that height above
sea level. But it would be correct to say, between the level of
lowest and highest water, there is a difference of level of from
50 to 60 feet.

The oscillations of the tidal vertex, or daily elevation of
high tide above datum, between tides occurring at full and new
moon, and those occurring at the moon’s quarters, in the Bay of
Fundy, are not, relatively considered, proportional to the differ-
ence between the respective heights of springs and neaps in
places where those abnormal tides do not occur. The minimum
level that was reached by neaps during high tide was about 85
feet above datum, whilst the height of springs seemed to turn
about 94, having a difference only of about 9 feet, or say as 9 to
8. The universal law of gravitation when the sun and moon are
acting in conjunction, as at the full moon, and when the
moon is acting alone, as at the quarters, would be as 9 to
5 nearly. Thus the translating, impinging or crowding

* Care must be taken not to confuse the heights given in the above dafwm with the height
above low water. For the convenience of levelling or obtaining levels of surface, the Engineer
invariably computes all heights from an arbitrary level taken well down below the lowest point of
surface which he calls datum, so as to avoid minus quantities in computation. The heights given
here are about 50 feet below low water. The height, therefore, ahove low water for main level of
sea will be 20,71 feet.
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forces exerted do not give anything like the results equivalent
to the initial degree of exertion at work at the entrance to
the Bay. Itisgenerally observed that when any unusually high
tides occur, such as from prevalent southerly winds, or from
causes such as produced the Saxby tide, those extremely high
tides will maintain themselves for several recurring oscillations.
They seem to swing like a pendulum after receiving a sudden
impulsive motion, until after some time they settle again into
their normal condition.

The tidal waves of the Bay of Fundy, as well as the waves
of the atmosphere, teach us how great mechanical effects can be
produced by the concentration of energy or power from small

sources. The study of them may not only be interesting but
instructive.
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THE GIANT TRILOBITE OF MOOSE RIVER.

APPENDIX.

THE GIANT TRIiLOBITE oF Moose RivEr IroN MiNg, N. S.

ATTENTION has again been directed to this interesting
crustacean.

From a correspondence with Prof. Vogdes, of Fort Hamil-
ton, New York, the Trilobite which we considered a new species
and named Asaphus ditmarsiec seems to have been the first of
the family in Nova Scotia to which special attention has been
given. It is now over half a century since it was deseribed
figured and named. Prof V. has kindly sent me the following
description, which is sufficiently convincing and very interest-
ing. /
Feb. 1, 1888. D. HoNEYMAN.

(Trans. Geol. Soc. ‘Pcnn Vol. I, Part I, Phila,, 1834, P, 87)
DESCRIPTION OF A NEW TriLoBITE FROM Nova Scoria—by
JAcoB GREEN,"N. D, PRoF. CHEM. 1N Jer. MED. Cor,
PHILA.
Asaphus? crypturvs, Green.

Cauda acuta, articulis terminalibus obscuris; parte mar-
ginali vix membranacea ; corpore convexo.

A talerably perfect fragment of the abdomen and tail of this
highly interesting fossil comprised all of the animal which has
yet been found. Eleven articulations of the middle lobe, and
ten of the lateral lobes are quite distinct. All the costal arches
or ribs are smooth and rounded, being without pustulatises
strise or grooves. Four of the upper arches of the dorsal, or
middle lobe are longer than those on the 'sides of the body, a
peculiarity which is sufficiently decisive to mark the species,
Indeed this organization furnishes a striking exception to the
generic characters of the Asaphus, as given by Professor Brong-
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niart, who states “that the middle lobe of the abdomen is rarely
more than 1-5 the width of the body.” But what is more re-
markable, and still further distinguishes this animal remains
from all other Asaphs, isthe epidermal covering which concealed
the terminal articulations of the tail. In our specimen there is
no appearance of what has been called the membranous devel-
opment beyond the lobes of the animal, another circumstance
which seems to separate it from the genus Asaphus. The body
is quite convex, and (page 38) both in breadth and length our
fragment measures nearly three inches.

I am indebted to the kindness of Dr. Charles J. Jackson, of
Boston, Mass., for this interesting species: it occursin magnetic
iron ore, and was found by Dr. Jackson and Mr. F. Alger during
their geological tour through Nova Scotia. Their highly im-
portant memoir describing the mineralogy and geology of that
part of North America, has been justly proposed as a model, both
in its generalizations and its details, to future explorers of those
districts of our country which yet remain unexamined and
undeseribed. According vo this memoir, Nova Scotia is based
upon granite, althongh that rock is almost every where covered
by more recent formations. A transition slate, with marine
organic remains, and containing beds of limestone and rich
deposits of iron ore, is very abundant. The iron ore is often
beautifully impressed with organize! bodies, of which our 4.
crypturus is a fine example. Sometimes one portion of a fossil
is found moulded in the slate, and the other portion in the iron
ore, thus indicating their contemporaneous formation. Sand-
stone is next in extent after the slate, and it is said corresponds
geologically with the new red sandstone or red marl of England.
Dr. Jackson, in his letter which accompanied our fossil, remarks :
“I send you a Trilobite from the mines of magnetic iron in
Nova Scotia, which exist in the clay slate of Clements, on the
Moose River, at Annapolis Basin ; also a Terebratula found in
the same locality. I beg you to show these specimens to the

Geol. Soe. of Penn., and let me know the result of your

decisions. The most extraordinary thing connected with these
fossils is, that they were found in a magnetic iron ore, the pro-
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toxide mixed with the peroxide and clay slate. The walls of the
bed are of the same, or nearly the same date with the bed of the
ore, for they are filled with terebratula.”

In a communication recently made to the Geol. Soc.,
e is London, by J. Prestwich, Jr., Esq., “ On some of the faults which
level- affect the coal field of Coalbrookdale,” the author concludes his
tance memoir with some observations on the fossils he procured, prin-
body cipally from the iron stons of the coal measures; among the
h our most remarkable were the remains of some trilobites, hitherto
undescribed. They were procured from a bed of ironstone in

m, of the centre of the coal measures. No description of these animals

metic being to my knowledge, yet given, it is impossible to say what
uring affinities they may have to our Asaphus crypturus. Mr. Prest-
y IR wich, who notices a Coleopterous insect, and another apparently
! that

belonging to the genus Aranw, which were obtained from the
ironstone nodules. The occurrence of these different races of
animals in the same formation is certainly a very curious and
highly important fact.

both
those
| and
based
vered
arine
rich
often
ir A.
fossil
y iron
Sand-
yonds
rland.
arks :
on in
n the
ad in
» the
your
these
pro-



" THR

valuabl

Science

\ inquiry
The 1
found e
The 1
Library
The S
of Publ
Provine
The f
current
Presia
Vice-1
Corres
LRecorc
Treasy
Librar
Counci
WM. Gos



PROCEEDINGS

OF THE

NAova Scotian Institute of Aatuval Science.

VOL. VII.  PART IL

PROVINCIAL MUSEUM,
12th October, 1887.

ANNIVERSARY MEETING.

Joun Somers, M. D., F. R. M. S,, President, in the chair.

Tk Annual Address was delivered by the PRESIDENT., He pointed out the
valuable work of the Institute in collecting facts for future generalizations in
Science. e also urged upon members the duty of taking up fields of scientifie
inquiry hitherto left unexplored in this Province.

The TREASURER’S Account Book and vouchers were presented, andited, and
found eorrect.

The LiBranian’s Report was read, and gave full information regarding the
Library. The Report was adopted and referred to the Council.

The SECRETARY was instructed to present to Hon. Mr. CHURCH, Commissioner
of Public Works and Mines, the thanks of the Institute for the use of the
Provineial Engineer’s rooms. '

The following were elected Office-learers and Members of Council for the
current year:

President—JonN SoMERrs, M. D.

Vice-Presidents—J. G. MCGREGOR, D. Se., &e., A, H. McKay, B.A., B. Se., &c.

Correspondivg Secretary—Rrv. D, HoNEYMmAN, D. C. L.

Recording Secretary —AurxXaNpER McKay.

Treasurer—W. C. SILVER.

Librarian—-A. J. DENTON, A. B.

Councillors—E. GiLeiN, A, M., M. Bowwmax, J. J, Fox, S. D. MACDONALD,
WM. Gossip, M. MurpHY, C. E., GEORGE LaAwson, Ph, D., LL. D.




PROCEEDINGS.

ORDINARY MPETING, PROV, ENGINEER'S OFFICE,
14¢h November, 1887.
DRr. SOMERS, President, in the chair,
Inter alia.

A Paper was read by Dr. HoNEYMAN, “The Glacial Geology of Nova Scotia,
Theories of Sir J. W. Dawson and T. Belt, Esq.”
Mr. A. P. S1LVER was proposed a member,

ORDINARY MEETING, PROV. ENGINEER’S OFFICE,
12th December, 1887,
DRr. SoMERS, President, in the chair.
Inter alia.

Pror. Joun Duns, D. D., of. New College, Elinburgh, was proposed a cor-
responding member,

Reported, that Mr. A. . SILVER had been duly elected by the Council.
MR. THOMAS FYSHE was proposed as a member.

MR. A. P. S1LvER read a paper “ On the Diurnal Lepidoptera of Nova Scotia.”

ORDINARY MEETING, PrROV. ENGINEE ¢S OFFICE,
Oth « anuary, 1888,
Pror. McGREGOR, Vice-President, in the chair.

Inter alia,

Reported, that Pror. Joun Duns, D. D., of New College, Edinburgh, and Mg,
Tros. Fysue had been duly elected by the Council.

MR, FArRIBAULT was proposed as an associate member,

ProF. MCGREGOR read a paper, “ The Elementary Treatment of the Propa-
gation of Longitudinal Waves,”

Dr. HONEYMAN read a paper on Carboniferous Flora with Spirorbes attached.

ORDINARY MEETING, PROV. ENGINEER'S OFFICE,
13th February, 1888,
Mgr. Murpeny, C. E,, in the chair.

Inter alia.

DRr. HONEYMAN read a note from Rev. J, AMBROSE, A. M., “ Perforated Stone
Implements—their uses.”

Also, a note by LiruT. VopGes relating to “ The Giant Trilobites of Moose
River Iron Mines, as described in 1837."

MR. HARrRY PIers read a paper, “Studies in the Provincial Museum: 1st
Fishes ; 2nd, Fish Development.”

MR, FARIBAULT was reported as duly elected by the Council.
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PROCEEDINGS.

ORDINARY MEETING, PROV. ENGINEER’S OFFICE,
12th March, 1888,

Dr. SOMERS, President, in the chair,

Inter alia.

A paper was read by H. GiLpiN, M.E., Analysis of Cape Breton Coals.

Dr. McGREGOR delivered an address on “ Lockyer's Spectroscopic Investiga-
tions of Meteorites.”

ORDINARY MEETING, PROV. ENGINEER'S OFFICE,
9h April, 1888,

Dr. SoMERS, President, in the chair,

Inter alia.

DRr. LawsoN read a paper on the “ Life History of the Plant.”

The appointment of a delegate to the Royal Society of Canada was left to the
Council.

ORDINARY MEETING, PROV. ENGINEER'S OFFICE,
14th May, 1888.

MRr. ANDREW DowNS in the chair.

Inter alia.

Dr. HoNEYMAN read a paper on “The Nomenclature of the Archaan Rocks
of Arisaig, N. 8., and George’s River, C. B.”
Mg. H. PieRs read a paper on ““ The Japanese Magic Mirror of the Museum.”

Dr. HONEYMAN read papers :

1. “Nova Scotian Surface Geology, mapped, systematised and illustrated.”

2. “Our Museum Meteorites —Celestial and Terrestrial Teachings—Danbree.”
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Aikins, T, B, D. C. L., Halifax.
Allison, Augustus, Meteorologist, Halifax.
Brown, C. E., Halifax.
Bowman, Maynard, Public Analyst.
Campbell, G. M., Truro.
Denton, A. J., Academy, Halifax.
DeWolfe, J. R, M. D.,, L. R. C. 8. E.
Doane, Harvey, Halifax.
Downs, Andrew, M. Z. S., London, Taridermist, Halifax,
Forbes, John, Halifax.
Foster, James (., Barrister, Dartmouth.
Fox, John J., Ilalifax.
Fyshe, Thomas, Cashier Bank of Nova Scotia, Halifax.
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Gilpin, J. Bernard, M. D, M. R. C. 8. Lond., F. R. 8. C.
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Secretary, Curator of Provincial Museum, Halifax.
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Keating, E. H., City Engineer, Ialifax.
Laing, Rev. Robert, Halifax.
Lawson, George, Ph. D., LL. D, F.I.C, F. R. S. C, Prof. of
Chemistry and Mineralogy, Dalhouse College, Halifax.
Macdonald, Simon D., F. G. S., Halifax,
MacGregor, J. G., D. Se., F. R. 8. C. and E., Vice-President,
Prof. of Physies, Dalhousie College, Halifax.
McKay, Alex., Secretary, Supervisor of Halifax Public Schools,
Dartmouth.
McKay, A. H,, BA,, B, Sc., F. S. Sc., Lond., Principal of Pictou
Academy, Pictou.
McLeod, John, F. 8, Se., London, Demerara.
Murphy, Martin, C. E.,, Provinecial Engineer, Halifax,
Poole, H. 8., Associate of the Royal School of Mines, F. G. S.,
Gen, Supt. of Pictou Coal Mines, Stellarton, Pictou Co.
Rutherford, John, M. E., Halifax.
Silver, A. P., Halifax.
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1864, May 7, Silver, W. C,, Halifax.
75. Jan. 11, Somers, John, M. D,, F. R. M. 8., President, Halifax.
85, Jan. 12, Stewart, John, M. D.; Pictou,

ASSOCIATE MEMBERS.

Feb. Faribault, E. R., C. E. of Geological Survey of Canada.,

Nov. 13, Harris, C., Prof. of Civil Engineering, Royal Military College,
Kingston, Ontario,

Nov. Kennedy, Professor, King’s College, Windsor.

Mch. McKenzie, W. B., Engineer, Moncton, N. B.

Mch. 12, Patterson, Rev. G., D. D., New Glasgow.

Apl. Pineo, A. J., Pictou.

CORRESPONDING MEMBERS.

Nov. 29, Ball, Rev. E., Tangier.

Jan. 9, Duns, Prof. J., D. D., New College, Edinburgh.

Oct. 12, Marcou, Jules, Cambridge, Mass.

June 10, McClintock, Sir Leopold, Knt., F. R. 8., Vice-Admiral,
May 12, Weston, Thomas, C. Geovlogical Survey of Canada.
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Hines. Parker, Hon. Dr., M. L. C., Halifax.
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Art. I.—GraciaL Georocy or Nova Scoria.— By REev. D.
HoNeymaN, D.C. L, F.R. S. C, F. S. Sc., &c.

Read November 2nd, 1887.

AvrtHouGH engaged in Geological investigation in Nova Scotia
for many years, I may say since 1860, I had found the super-
ficial Geology altogether unattractive until the year 1873. On
Her Majesty’s birthday of that year, while I was sauntering with
a friend spending the holiday, on the shore of Cow Bay, on the
Atlantic Coast, 9 miles east of Halifax (Vide Admiralty Charts
of Harbor), I observed peculiar boulders of familiar rocks. These
were different from the bulk of the boulders, which were, quart-
zites, argillites and granites, derived from Lower Cambrian and
associate rocks of the region. The boulders in question were
amygdaloids having amygdules of zeolites, e. g. stilbite and heu-
landite. The only rocks that could produce these in British
America is a range of igneous rocks connected with the Triassac
Formation that lie north and west of Halifax. These rocks are
celebrated for their minerals, which are found in all the American
Museums, and of course in the British Museum. The question was
asked by my friend: How did these boulders come here? 1 had
seen similar boulders on the Avon Estuary, at Windsor, Nova
Scotia, which my friend, Professor How, told me came from Blomi-
don opposite. This headland is the eastern extremity of the range
of rocks already referred to. I suggested that some vessel,
which bad taken in ballast at the Avon, had thrown them over-
board in the Bay, and that they had been washed ashore by the
sea. Another and better answer was furnished when we came
to Osborne Head, on the east end of the Bay. Here amygdaloid
boulders were seen falling from the drift of which the Head is
formed. Abundance were found on the beach at its foot. In
the drift I found a beautiful boulder of moss agate. My associ-
ate, Mr. Stirling, also found another specimen of this mineral on
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the shore at the east side of the Head. Judge James had also
found a fine specimen in the preceding year. These abound in
veins, in the traps of Blomidon. Still the question was asked:
How did the boulders, ete., come to the bluff? Massive boulders
of quartzite lay at the foot of the bluff and partly embedded in
it. These were striated and grooved in a singular manner. We
were thus referred to Point Pleasant, Halifax, especially the well
known and wonderfully striated and grooved rocke moutonneé at
Prince of Wales Tower. Vide. Picture in Sir C. Wyville Thom-
son’s Challenger Expedition Volumes. Procuring the Admiralty
“Chart of the Coast of North America from the Strait of Belle-
[sle to Boston,” I located on it our glaciated rock surface. On
extending the lines or courses S. 20 E, N. 20 W.and S. 30 E.
and N. 30 W. magnetic, northerly, they were seen to pass by
Blomidon and over it. Several ruts on the same surface dis-
tinetly show that the agency that formed them had moved in a
southerly direction. All this seemed very satisfactory. An
important problem thus presented itself for solution. As the
occurrence of the Triassic amygdaloid rocks was limited in an
easterly direction to Five Islands on the north side of the Basin
Minas, it was considered that a parallel (S.20 E.) drawn from
Five Islands to the Atlantic Coast would limit the occurrence of
the boulders on the shore. There were still other boulders
observed occurring in abundance associated with the amygda-
loids on the shore and in the bluff. These are syenitic gneisses,
syenites, hornblendic granites, diorites, &c. They were at once
recognized as of Archwcan rocks, whose nearest seat is the
Cobequid Mountains. Through these our Blomidon striation line
would also pass.

I found, after a course of investigation extending over many
years, that Osborne Head is one of a series of heads and less
elevated deposits which extend from Thrum Cap, in the mouth
of Halifax Harbour, to Three Fathom Harbour, a distance of 16
miles, Vide. Chart. In this “Terminal Series” I have found
represented by boulders, not merely the Triassic Igneous rocks of
Blomidon and the Archian Metamorphic of the Cobequid
Mountains, but also Silurian fossiliferous rocks and Carboniferous,
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d also having fauna and flora from the formations that occur in the
ind in region traversed, the transporting agency having levied on every

wked : formation that lay in its path, and discharged its freight on and
ulders 4 in the Atlantic. Vide. List of specimens exhibited in the Nova
led in ; Scotian department in the Centennial Exhibition, Philadelphia,

We 3 1876, Trans. 1877 and 1886. In further illustration of our
> well § subject I intend only to record investigations of the present

neé at . year yet unpublished, while I may incidentally refer to previous
'hom- records.
iralty f Cow Bay revisited, 1887,
Belle-
On
30 E.
s by
v dis-
in a
An
the
n an
Jasin
from
e of

The experience of 14 years ledl me to expect the finding of
new points of interest which had been overlooked at the first.
The season being more advanced, the day was beautiful, the sea
view charming ; the lake, which is separated from the sea by
two raised beaches and an intervening terrace, was adorned with
fields of white water lilies (Nymphwa odorata), basking in the
bright sunshine. Coming to the shore, attention was attracted by
an amygdaloid boulder—a traveller from Blomidon. It lies
before me in my new representative collection ; its colour is dark
brown; its amygdules arve heulandite and stilbite.  Another
distinctive boulder was next observed and added to our collection.
This is of Syenitic gneiss from Archaan rocks of the Cobequid

lders - Mountains, The distance from Cow Bay to Blomidon is 65
gda- 1 mile: The middle of the Cobequids is 15 miles further. At

sses,
once
the
line

first T connected associate boulders with Osborne Head. This
has its own beach and boulders. Our first discovered boulders
and the present came from a low section of Mosher’s farm, on
which is the road to the shore. This farm is chiefly composed
of glacial drift. It is also part of the “Terminal Moraine.” 1
any ! have incidentally noticed a terrace which separates the fresh

less water lake from the sea. This extends to a considerable distance.
yuth ) Its groves of scraggy spruce afford convenience and shelter for
' 16 picnic parties. A cart road passes along the middle. It bas a
und ridge of sea-worn boulders next the lake and a large bank of
s of similar boulders next the sea. Shelving in this direction it is

|uid succeeded by bheautiful sand flats, in which Echinarachnius

nus, parma abound. The boulders of the ridges and terrace are
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generally of Lower Cambrian quartzites. Among these, however,
we find abundance of beautiful boulders of Archzan syenites,
syenitic gneiss, porphyrites, &c., and also Triassic amygdaloids.
Out of these we made up our collection of 25 specimens,

DarTMOoUTH RAILWAY.

Several years ago I fully investigated the Glacial Geology of
this side of the Halifax Harbor, and recorded my observations in
the Transactions of the Institute. As in other parts of the
province, a line of railway has been constructed here, which
enables me to improve previous work. The great drift accumu-
lations which contribute to the picturesqueness and roughness of
the eastern side of the harbour have been exposed more than
formerly. Two fine new sections are particularly instructive.
We have now three good sections. The first is an old section of
the eminence on which Judge James’ residence and grounds are
situate. This was our chief key to the geology of the moraine
previously. The section is near the line of railway, not on it.
There was nothing new observed here. It is on the north end
of the accumulations. Walking along the railway (S.) we reach
Mott’s factory. On a field to the south of it, we have the first new
section. Here I found abundance of boulders of Archaan rocks,
such as we have already named, and several boulders of basalt
(dolerite) and an amygdaloid. I took specimens of these to form
a new representative collection. 'The next section south of
Troop’s wharf is more varied and of looser material than the
preceding. A prominent constituent is a coarse red brick
clay. This is a section of a beautiful green field belonging to
Dr. Parker and others. Here were abundance of the usual Arch-
scan boulders and also Triassic. In the clay I observed, paftly
projecting, an amygdaloid of grey colour. It was found to be of
large size, the remainder of it being deeply imbedded in the clay.
Other amygdaloid boulders of various sizes and replete with
beautiful amygdules of heulandite were also found imbedded in
the same clay. Of these I took specimens, leaving the remains
for other collectors. The collection from these sections contains
19 specimens. I would here make a remark which is applicable
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owever,
yenites,
daloids.

to all the collections. I label the collections from each locality
immediately, &s it is the only way that I can distinguish them.
They are all so much alike. I have also come to regard Triassic
amygdaloids and basalts as characteristic ( fossils) of Postpliocene.
accumulations of the “ Cow Bay Type.”

logy of PoINT PLEASANT.

tions in , There is an accumulation of the above character at this Point.
of the . This is the site of an old battery which protected the hoom which
which formerly crossed the North West Arm. The shore section of this
ccumu- is renovated every spring by the agencies—frost, thaws and sea-
ness of storms. Lying to the south of the Tower glaciation, and being
e than otherwise conveniently situated, it is very frequently visited and
uctive. g levied upon. Thus the representative amygdaloids become at
tion of times rather rare. Under my guidance members of the Institute
ads are i often go there. Professor Richards, of the Massachusetts
oraine 5 Institute of Technology with associates and students have twice
t on it. ‘ examined it and collected specimens. Members of the British
th end . Association, after the Montreal meeting, also visited it. Last
> reach 1 spring I also conducted thither the teachers of the Halifax
st new 3 Science School. This section shows also a massive quartzite
rocks, ‘ boulder beautifully grooved and striated, being evidently a part
basalt 'ﬂ of the machine that grooved and planed the Point Pleasant rocks.
) form ' The other localities where the phenomenon has been particularly
ith of noticed are Osborne Head, Cow Bay (as above), and Thrum-

i the E Cap, Cornwallis or McNab'’s Island. Vide my Papers ir. Trans-

brick . actions of the Royal Society of Canada, Vol. II1,, and in the Royal
ing to ;_ Jubilee Number (1887) of the Journal of the Society of Science,
Arch- ' Letters and Art, London. This seems to be a characteristic of
partly the “ Terminal Moraine,” of which the Point Pleasant accumula-
be of tions seems to be a part.

» clay.

with (GLACIATION.

ed in " In my constitutional walks in the south side of the city T have
mains been giving special attention to the phenomena of glaciation.

1taing F . I have found in the streets, especially those newly and partially
icable made, and on the north side of Pleasant Park, a sort of a series
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of glaciated surfaces extending from Tower Road to Pleasant
Street. Two remarkably beautiful exposures extend completely
across the street (Ivanhoe), and formn a pavement for nearly half
its length. My assistant and I have carefully taken the courses
of lines, without number, on all the surfaces, and find a uniform
direction—S. 30 E., N. 30 W. There is not the variation that
we find at Prince of Wales Tower. No body, but one moving in
a wniform divection, could make such a track.

ExXHIBITION GROUNDS.

Walking in these grounds I observed one boulder, and after-
wards several of the same kind, large and small. 1 recognized
their basaltic character. 1 examined pieces of them according to
my usual methods and found that they contained magnetite and
also olivine. They were thus identified with the basalts of
Blomidon and Partridge Island.

*

Camp HiLL.

This is a well known locality on Halifax Cormmon, adjoining
“Camp Hill Cemetery.” According to the measurements of the
Royal Engineers, it measures 700 feet north and south, and 500
feet east and west. Its height above the mean tide of Halifax
Harbor is 175 feet, its distance fiom the Harbor is 1350 yards,
and from the North West Arm one mile. I have just discovered
that this is a grand accumulation of the “ Cow Bay type.” Its
constitution has been disclosed by military and other excavations.
These occur throughout its length and width. Here I have
collected all the usual Arch@an and Triassic boulders, some of
the latter are very beautiful. The collection numbers 28 speci-
mens. My assistant, Henry Piers, also made a collection.
Shortly after one of the lady teachers of the “Science Class”
brought to the Museum a collection from this locality. One of
the trap boulders had a bright amethyst vein. I consider this
as one of the most important localities.

Brock House HiLL.

According to the Royal Engineers measurement this hill is two
miles north of Camp Hill, and 225 feet above Bedford Basin.
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leasant It is so called as on it was erected a block house fort which com-
pletely manded Bedford Basin and the road to Prince’s Lodge (Duke of
ly half : Kent’s). It is now a cultivated field, but the site of the fort is
ourses still plain.  From the heaps of stones on the field, Henry Piers
niform , brought to the Museum first a boulder of basalt and afterwards
n that b the usual Archman and Triassic boulders. We may, therefore,
ing in regard this as another locality.

THE AvoON,

Last summer on an excursion to Wolfville T proceeded from
after- Halifax by the Windsor and Annapolis Railway. This line
rnized approximately runs in the track of our glacier, so that on our

ing to ; way to the Avon we may be considered as following the receding
fe and . glacier. The North Street Station from which we start, stands

lts of ; opposite H. M. Dockyard, where lately rose, Observatory Hill,
which was a vast accumulation of the “ Cow Bay Type.” Of this
we have a splendid memorial collection in our Museum, made
during its removal.  The hill disappeared finally, on November
4th, 1885, at 3.50 P.M., railway time; I watched its disappearance.
Starting and proceeding we pass on the right of Fort Needham,
another accumulation of the same kind, at Three-Mile House we
come into the vicinity of Blockhouse Hill. We are in the track,
on Bedford Basin. Navy Island is near the opposite shore. In
the beginning of my investigations I was on this island and
found the characteristic boulders of Cow Bay. When the Royal
Engineers were surveying around Bedford Basin, Colonel Akers,
R. E., late major general, examined the island and made a collec-
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o (ff tion of boulders corresponding with his Thrum Cap collection.
. il He intended to present both to the Museum of the Royal

stion.

i Engineers at Chatham. This island is 10 miles north of Thrum
Cap. A full account of the glacial phenomena of this Basin is
to be found in my paper, Transactions of the Institute, 1885-6.
At Bedford we cross the bridge that crosses the Sackville River.
On the opposite side of this, we have a drift cutting. I examined
this when it was fresh and found our familiar boulders. It is
now obscured. If we were to change our route and travel the

Windsor Road, which runs nearly parallel with the Sackville
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River, we could find our boulders, over another 15 miles. At
this distance I picked up an amygdaloid last summer. They
seemed to stop here. Proceeding, we reach Windsor Junction.
Here we find the usual red drift with our boulders. If we
were to go by the Intercolonial, we would find drift sections
with amygdaloids, &e. The last of these we found a few years
ago at Enfield Pottery and Brick Works in the red clay. This is 26
miles from Three Fathomm Harbour, part of our “Terminal Mor-
aine,” where we found the last of the amygdaloid boulders on the
Atlantic Coast. From the Windsor Junction we proceed on-
wards by the Railway to Windsor. We shortly pass through
drift cuttings. In these we found the characteristic boulders in
abundance. The ballast from them showed many and beautiful
amygdaloids. The sections are of the only cultivatable land of
the locality. How largely! the glacier has contributed to the
sustenance of the inhabitants of the region which we have
traversed. The underlying rocks only produce barrens. We
come to Beaver Bank Station. To the right is a quarry of slates
and paving stones. The rocks are glaciated ; the grooves running
in Halifax courses. Proceeding, we observe drift sections, chiefly
on the left hand side the wood. This has the usual appearance
and doubtless contains the usual boulders. Coming to the
vicinity of the disappearance of amygdaloids, &c., on the Wind-
sor Road referred to, the drift seems to disappear, and does
not reappear until we reach Newport. For many years this
interruption seemed unaccountable. We conjectured that the
transportation had been effected away to the left of the railway.
I had occasion, in 1855, to examine the region of Lakelands.
On the side, a lake near the Windsor Road, and also near the
house and building, I found the boulders of which I had been in
quest. I was certainly gratified with the discovery. Locating
this position on my “ Geological Map of the Province,” I find the
name of the lake is L. Pigot, and that my Halifax and Blomidon
general glacial line almost touches it. It seems to pass almost
through the site of the buildings. This coincidence is certainly
striking. The track thus crosses about Oland’s farm, and passes
to the right of the railway. Coming to Newport we have passed
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through our Lower Cambrian Formation, with its gold fields,
near Windsor Junction and Mount Uniacke, and we have entered
upon the Lower Carboniferous, with its sandstones, gypsums and
limestones. All these are seen exposed in railway sections. The
geological gap is enormous; all the formations between the
Lower Cambrian and Lower Carboniferous are unrepresented.
On the Lower Carboniferous is the post-pliocene drift. Here
there is another gap. Our boulders, often large in size, are
frequently seen. We come to the gypsum of Windsor, in quarries
These also outecrop on the banks of the Avon, with fossil-
iferous limestones, of which we have abundance of boulders
at Lawrencetown Head on the “Terminal Moraine.” It was
here that I first became acquainted, about twenty years ago,
with those amygdaloids with which we are now so familiar. It
was not clear to me how the Archzan boulders of the Cobequid
Mountain rocks became associated with the amygdaloids as we
have found them until I visited this localily with the members
of the British Association. Dr. Blanford then turned my
attention to boulders here, mixed with amygdaloids. I at once
saw that they had crossed the Minas Basin with the amygdaloids,
and that consequently some of the latter might have come from
Partridge Island. I had not previously revisited this locality
since I had commenced my investigations, and hence the per-
plexity. We now cross the Avon Bridge and proceed onward.
Only drift is observed in all directions until we come to about 3
miles from Hantsport. An outerop of gypsum is observed. Its
continuation was afterward seen in considerable quantity on the
side of the Avon. We now reach Hantsport. Here on the
following morning we are to be met by the professors, lecturers

and students of the Summer Science School, now in session at
Acadia College, Wolfville.

As this locality was new to me I made a reconnaissance, rising
at day-break, 5 o’clock. The ground is hilly, without any out-
crops of rocks. Observing from the railway station a section of
one of the hills, I approached it and found it to be a section of
drift. Our familiar boulders, Archaxan and Triassic, appear in
great force and of all sizes. We are now in sight of Blomidon




82 GLACIAL GEOLOGY OF NOVA SCOTIA—HONEYMAN.

and only 15 miles distant. We make a collection corresponding
with that of Cow Bay. Having arranged this on the platform,
we await the arrival of our excursionists. On their arrival we
define our standpoint, topographically and geologically, We are
in sight of the county line of Hants and Kings. The underlying
formation is Lower Carboniferous; the overlying, Post-pliocene.
The collection corresponds precisely with one lately made at Cow
Bay, on the Atlantic coast, the intervening distance being that
traversed. We first examine the section and proceed to the shore.
Taking advantage of the ebbing (Bay of Fundy) tide, we examine
the fresh and clean section as we proceed onward. It is all of the
same character as the Hantsport section. Now and then an amyg-
daloid boulder is met with, having amygdules of larger than
usual size and minerals of less common occurrence. I would
specify a piece of trap having a beautiful amethystine vein.
The Archian boulders are of the usual varieties and varying
sizes. The sections continue a long distance. How long, we
had no means of ascertaining. We at length reach a cove
where on the opposite side we find strata exposed. These are
the first of the series of Lower Carboniferous strata, which is
known as “ Horton Bluff” This extends to Avonport, which
terminates our excursion. We are now 50 miles from Thrum
Cap, 14 from Blomidon, 18 miles from Partridge Island, 29 from
the middle of the Cobequids.

BrLoMiDON AND PARTRIDGE ISLAND.

We had an excursion to these on the following day. Pro-
ceeding by steamer, we reached Blomidon and landed at Ame-
thyst Cove. The chief objects of search were minerals, especially
amethysts. Beautiful amethysts and agates were collected. Our
attention was also directed to the rocks. We were now at the
home of the Basalts and Amygdaloids. Large masses fallen
from the cliffs are pointed out and compared with the travelled
boulders. We afterwards proceeded to Partridge Island, landed
on its basalts, examined them, the more particularly, as we re-
garded them as the near relations of the basaltic boulders at
Halifax. After hard climbing, especially for the ladies of our
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party, we reached the other side of the Island, where the rocks

onding
o] . W o,
torm, are amygdaloidal, and, so to speak, amorphous, having zeolitic

and jaspideous veins. As our time was short and uncertain, and
depended upon the flow of the (Bay of Fundy) tide, our look at
welying the rocks and their contents was very hurried. As for myself,
Ty this was not of much consequence, as I had already given them
1t Cow some considerable attention on my previous visit with the mem-
n— : bers of the British Association. After noticing the connection
# of those igneous rocks with the sandstones of the Triassic For-
. mation we re-assembled and embarked on board the steamer.
of the I could only then take a look of the Cobequid Mountains rising
at no great distance—the home of our Archwan boulders, with
which we have become familiar, but not more so than we are
with the parent rocks, which we have repeatedly and carefully
examined. Vide papers on the Cobequid Mountains. Trans.
I. N. S, Vol. III, 1873-4.

The height of these Archaan Mountains only in one instance
exceeds 1000 feet. We have thus followed our glacier in its
retreat up to its possible source. We stop there.

In our first paper which we communicated to our Institute on
this subject, and which we also read before the American Philo-
sophical Society, Philadelphia, during the Centennial Exhibition,
I incidentally referred to the work of two previous observers
and their theories of the phenomena observable in our field.
Vide Transactions, Vol. IV., page 122. The observers were Dr.
Dawson (Sir J. W.), and the late Thomas Belt, F. G. S., “the

Pro- Naturalist of Nicaragua,” who is well known in connection with
o gold mining in Nova Scotia, and as an original and active mem-
wially ber of our Institute and a personal friend. Both of these are

Our regarded as authorities in Glacial Geology. We will quote the
t the ipsissima verba, and only append one or two notes. This seems
to me to be all that is necessary. In Dawson’s Acadian Geology,
second edition {1868), page 71, we thus read: “ Nor would I
exclude altogether the action of glaciers in eastern America,
though I must dissent from any view which would assign to
them the principal agency in our glacial phenomena. * = *

The striation itself shows that there must have been extensive
2

ral we
We are

shore,

amyg-
r than
would
vein.
arying
g, we
., cove
se are
ich is
which
"hrum
from

fallen
velled
anded
e re-
s ab
f our



84 GLACIAL GEOLOGY OF NOVA SCOTIA—HONEYMAN.

glaciers, as now, in the extreme Arctic regions. Yet I think that
most of the alleged instances must be founded on error,and that
old sea-beaches have been mistaken for moraines. I have failed
to find in our higher mountains any distinet sign of glacier
action, though the action of the ocean breakers is visible almost to
their summits ; and though I have observed in Canada and Nova
Scotia many old sea-beaches, gravel-ridges, and lake-margins, I
have seen nothing that could fairly be regarded as the work of
glaciers. The so-called moraines, in so far as my observation
extends, are more probably shingle beaches and bars, old coast
lines loaded with boulders, trains of boulders or ‘ozars” Most
of them convey to my mind the impression of ice action along a
slow!'y subsiding coast, forming successive deposits of stones in the
shailow water, and burying them in clay and smaller stones as
the depth increased. These deposits were again modified during
emergence, when the old ridges were sometimes bared by denu-
dation, and new ones heaped up.”

Mr. Belt observes, Transactions of Institute, N. S., Vol. L,
Part IV, 1866: « Local character of drift—Having thus sketched
out the probable action of the ice, during its advance, culmination
and retreat, and explained the general distribution of the drift,
it only remains to apply the theory to a few of its more striking
features. The local character of most of the drift stones in Nova
Scotia is one of these. Hereand there a few blocks of granite are
found that have been brought two, four, or even eight miles, but
the great majority of fragments belong to the rock formation over
which they lie. Boulders of slate occur where bands of slate cross
the country, and boulders of quartzite where the bed rock is quart-
zite. Fragments of quartz, sometimes containing gold, are easily
traced to the lodes (invariably to the north of them) from which
they have been detached,and thus many auriferous lodes have been
discovered. The local character of the stones in the drift is
opposed to the supposition that to the north the land was so
elevated that the ice moved over the country like a great glacier,
and is in favor of the theory that it was formed by the retreat-
ing margin of a great accumulation of ice. If there had been
during the glacial period high mountains to the north of Nova
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Scotia, far-travelled blocks would have been of frequent
occurrence. But without high ranges northwards, and with its
own hills only of moderate elevation, we find as we might expect
that the blocks are easily traced to their parent rock. Some
boulders of granite have been carried farther because here and
there granite hills rise above the general elevation of the coun-
try.” Here we have two theories antagonistic to each other and
both antagonistic to our glacial theory. I think that our grand
array of facts summarily disposes of both. In opposition to 8
mile transportation we have proved 80 miles. As our glacier is
only one of a system, see “ Our Glacial Problem,” Trans. 1884-5,
high mountains to the north of Nova Scotia may or may not be
found necessary.

We give the “sea agency” due credit for making such accu-
mulations as the “ Terrace” at Cow Bay, for destroying largely
our “Terminal Moraine,” and for scattering its material in the
sea and along the sea shore. We will give it and other post
glacial agencies (Champlain and recent) credit for aiding the
advancing and retreating glacier itself in obstructing ard destroy-
ing the glacial highway, such as in the forming of the Minas
Basin and in scooping out and scattering the material, solid and
superficial, so as to render any similar movement now impossible
and to bewilder and mislead observers. We have thus also new
accumulations formed and boulders scattered to the north, east
and west of their original positions. Vide Geology of Kings
and Annapolis Counties. Trans,, Vol. V., page 29, and Geology
of Aylesford (Annapolis County). Trans. 1886-7.
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NOVA SCOTIAN BUTTERFLIES.—SILVER.

Art 11—LisT oF NovA ScoTiAN BUTTERFLIES.—BY ARTHUR P.
SILVER.

Read December 12th, 1887.

Fam. PAPILIONID .

Gen. Parinio (Linn.)
Papilio turnus (Linn.)

. PIERIDZE.

(1) Gen. Preris (Schr.)
Pieris oleracea (Harr.)
rape (Linn.)
(2.) Gen. CoLias (Schr.)
Colias philodice (Godt.)

. DANAIDZA.

Gen. Danais (Boisd.)
Danais archippus (Linn.)

. NYMPHALIDA.
(1.) Gen. ArRGYNNI3 (Fab.)
Argynnis diana (Cram.)
aphrodite (Fab.)
myrina (Cram.)
ten. MELITEA (Fab.)
Melitewa ismeria (Boisd.)
tharos (Cram.)
pheton (Fab.)
(3.) Gen. Grarra (Kirb.)
Grapta interrogationis (Fab.)
comma (Harr.)
C. album (Linn.)
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(4) Gen. Vanessa (Fab.)
Vanessa J. album (Boisd.)
milberti (Godt.)
progne (Cram.)
antiopa (Linn.)
(5.) Gen. PYramEIs (Doubleday.)
Pyrameis atalanta (Linn.)
cardut (Linn,)
huntera (Linn.)

Fam, LIBYTHEIDZ.
Gen. NympuALis (Latr.)
Nymphalis disippus (Godt.)
arthemis (Drury.)

Fam. SATYRID .

(1) Gen. Egesia (Dalman.)
Evrebia nephele (Kirb.)
(2.) Gen. SaTYRUS (Fab.)

Satyrus alope (Fab.)
(3) Gen. DEgis (Boisd.)
Debis portlandia (Fab.)

Fam. LYCZENID .

(1) Gen. ArGus (Linn.)
Argus pseudargiolus (Boisd.)
(2.) Gen. PoLyommaTUs (Latr.)
Polyommatus lucia (Kirb.)
epixzanthe (Kirb.)
americana (Harr.)
porsenna (Schr.)
crateegi (Boisd.)
(3.) Gen. THECLA (Fab.)
Thecla niphon (Hubn.)
augustus (Kirb.)
mopsus (Hubn.)
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VIiIl. Fam. HESPERID/.
(1.) Gen. HesreriA (Linn.)
Hesperia hobomol: (Harr.)
ahaton (Harr.)
peckius (Harr.)
cernes (Harr.)
meta-comet (Harr.)
leonardus (Harr.)
mystic (Ed.)
nemoris (Ed.)
(2.) Gen. N1soNIADES (Hubn.)
Nisoniades brizo (Boisd.)
(3.) Gen. STEROPES.
Steropes paniscus.
(4.) Gen. PAMPHILA.
Pamphila zabulon (Boisd.)
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ART. I1T.—ON THE ELEMENTARY TREATMENT OF THE PROPAGA-
TION OF LONGITUDINAL WAVES.—BY Pror. J. G.
MACGREGOR, D. Sc.

Read January 9th, 1888,

The best elementary treatment of the propagation of longitu-
dinal waves known to me is that contained in Maxwell’s Theory
of Heat, chapter X V. It is based on Rankine’s more difficuly
treatment of the same subject in his paper “ On the thermodyna-
mic theory of waves of finite longitudiral disturbance,” pub-
lished in the Philosophical Transactions of 1870, and in
Rankine’s Miscellaneous Scientific Papers, page 530. “ The kind
of waves to which the investigation applies are those in which
the motion of the parts of the substance is along straight lines
parallel to the direction in which the wave is propagated, and the
wave is defined to be one which is propagated with constant
velocity, and the type of which does not alter during its propa-
gation.” Maxwell’s investigation involves an error which vitiates
his result, and it is the object of this paper to point out the error
and to obtain the same result in a legitimate manner,

Maxwell imagines a plane of unit area, which he calls the plane
A, perpendicular to the direction of propagation of the wave, to
move with the velocity of the wave. Behind it another plane,

3, of the same area, moves with the same velocity, thns main-
taining its distance from A. As both these planes move with the
velocity of the wave, the velocity, the specific volume (i. e., volume
of unit of mass), and the pressure, of the substance, at each of them,
must remain the same. The same is true of any plane norinal to
the direction of propagation of the wave and moving with its
velocity., During the passage of the wave portions of the sub-
stance are continually passing through the planes A and B.

Let V be the velocity of the wave, u,, v, and p, the velocity,
specific volume, and pressure, of the substance at P, u,, v, and
P» the velocity, specific volume and pressure of the substance at
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B, and Q and Q. the masses of the substarce passing through A
and B respectively, in a direction opposite to that of the wave,
in unit of time.
Maxwell first shows, in an uncxceptionable manner, that
Q, - - (4)
(we retain Maxwell’s numbering of his equations), and that
w, = U — Quand u, = U — Qu,......(5)
He then points out (1) that the substance between the planes
A and B is continually acted upon by a resultant force equal to
po—p in the direction of the wave, and (2) that the momentum
of the substance between these planes, in the direction of the
wave, increases at a rate equal to @ (u,—u.) per unit of time.
“The only way in which this momentum can be produced,” he
says, “is by the action of the external pressures p, and p,” and
hence in the earlier editions of the Theory of Heat, he puts
p—p1 = Q (w, — w)
thus applying Mewton’s Second Law of Motion. He then sub-
stitutes in this equation the above values of w, and u., and by a
slip finds that

P—p = Q (vy—v) .. vu. .. (7),
and consequently

P+ v =p+Q v
It follows that, as A and B are any planes whatever, normal to
the direction of the wave, and moving with its velocity, if p and
v are the pressure and specific volume of the substance at any
such plane, we have

p + Qv = const.

Hence, since for small changes of velume of actual substances
the increase of pressure is proportional to the decrease of volume,
the kind of wave under consideration is proved to be possible
for actual substances, provided the changes of pressure and
volume involved be small. Expressing, therefore, the elasticity
(E) in terms of v and Q, by the aid of equation (7),
he obtains

E=12Q,
and deduces at once the important result,

U* = Ew
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If we correct the slip in substitution referred to above, it will
b2 obvicus that Maxwell should have deduced from equation (6),
not equation (7), but the equation

Di—P = Q2 ("'2_'7«’1)'
from which it would have followed that
p—Q’v = const,
and consequently, that as an increase of pressure produces an
increase of volume in no known substance, the form of wave
under consideration was not possible in actual substances.

In later editions ~f the Theory of Heat there is substituted for
equation (6) the equation

Pi—p: = Q (m—u,),
and from this equation it follows that

» + Qv = const.;
but no reason is given for this modification of equation (6).
Now, it the Second Law of Motion is applicable in the way in
which Maxwell has applied it, equation (6) is correct in the
earlier editions and incorrect as given in the later editions. For
p—1p, is the value of the resultant force, in the direction of the
propagation of the wave, acting on the portion of the substance
between A and B, and Q) (u,—u,) is the rate of increase of the
momentum in the same direction of the substance between A
and B. Hence, if the Second Law is applicable in this way the
conclusion should be drawn that waves of this kind eannot be
propagated by actual substances.

But the Second Law of Motion seems to be inapplicable in the
present case. That law asserts that the resultant force acting
on « body i3 equal to the rate of increase of the momentum of
the body in the direction of the force, but not that the resultant
force on the portion of a moving substance enclosed by certain
bounding planes is equal to the rate of increase of the momen-
tum of the substance thus enclosed. And hence the earlier
form of equation (6) is not legitimately established.

Some other method must therefore be adopted of obtaining a
relation between p,v and Q. The following method gives us
the required relation: Let A and B be indefinitely near one
another. Then the mass entering the space between A and B
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at A during any time may be supposed to be identical with the
mass issuing at B; and duaring its motion it may be supposed to
be acted upon by a resultant force equal to p,—p, in the direc-
tion of thic propagation of the wave. The mass Q, which enters
in unit of time has initially, on entering, the momentum Qu, in
the same direction, and finally, on issuing, the momentum
Qu. also in the same direction. Hence the rate of increase of
the mnomentum in the direction of the resultant force p,—p, is Q
(u,—u,), and therefore, by the Second Law of Motion,

pr—py = Q (Uy—wy).

When, now, we substitute in this equation the values of «, and

u, given by equations (5), we obtain

p—pr = Q (v—v.)
Consequently *
p + Q' v = const,,
for planes indefinitely near, and therefore also for planes at a
finite distance from one another. Waves of the kind under con-
sideration are thus seen to be possible of transmission through
actual substances, provided the changes of pressure and volume
are small, and the result,

U? = E v,

may therefore be deduced.
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CARBONIFEROUS FLORA—HONEYMAN.

Art., IV.—CARBONIFEROUS FLORA, WITH ATTACHED SPIRORBES,
By REv. D. HonevymaN, D. C, L, &c.

Read Jan. 9th, 1888

When making a special examination of the Fossil Flora in the
Museum, and more particularly the beautiful series of Carboni-
ferous Flora collected by the late Barnes, M. E, for the Paris
Exhibition of 1867, as well as others collected by myself before
and after this date, I had oceasion to consult “ The Fossil Plants
of the Devonian and Upper Silurian Formations of Canada,” by
(Sir) J. W. Dawson, LL. D,, F. R. S, F. G. S. (Geological Survey
of Canada, 1841). In Plate XIV. I observed Fig. 161, a. b. of
Cordaite ‘with a number of Spirorbes attached, and enrlargement
of the latter. In page 43 “ Like the Cordaites of the coal for-
mation it sometimes has on its surface shells of Spirorbes (Fig.
161).” In a note we read “these shells are attached to some of
the leaves of Cordaites Robbii in Prof. Hartt’s cullections, and I
have noticeC the same fact as occurring at Gaspe, though the
specimens seem to have been mislaid. The shells from St.John
are similar to the S. Carbonarius of the coal formation, but the
tube widens more rapidly and is smooth. They may be named
S. Erianus.”

It seems hopeless to convince palaeobotanists that the
Spirorbes are really shells. As long ago as 1845 I showed
evidence of this, and described these shells as Spirorbes, and sub-
sequently I have investigated and described the microscopic
structure of the shell. Yet I see that Schimper reproduces,
though with doubt, the old error, that these organisms are
fungi (Gyromyces ammonis of Geeppert). I have represented
the St. John specimens in fig. 161. They appear reversed or
sinistral, but when placed on a thin leaf their appearance in this
respect depends on the side of the leaf exposed. Fig. 161 b.
shows the actual appearance as seen on the upper side of the
leaf. Vide Acadian Geology, p. 205, and proceedings of the
Geological Society, December, 1885.
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Our first specimen iz a cast of a stipe in clay slate. Its length
3 is73 mm., and width 6 mm. Attached to it are 23 Spirorbes; all

are sinistral. I found this specimen at the McAulay Mine
(Gowrie Mine), Cape Breton, in 1861.

AR1

Specimen second is a piece of clay slate, having six fronds of
sphenopteris.  Attached to five of these we have seven Spirorbes.

All are on the outside of the fronds ; all are sinistral. The speci-
men belongs to Mr. Barnes’ Cape Breton collection.

The third specimen is a sigillaria, which I found at South In
Joggins. In the scars of this we find 12 distinet Spirorbes, and follow
there is another plant on the back of the specimen. All appear Iy nC
sinistral. They are evilently casts of the basis of dextral be of
forms. Tas

As an illustration I show an alga, a common wmelanosperm,
with a large number of attached Spirorbes, whose apex after
the removal of the anneloid tube would make casts having a Of‘
resemblance (with a specific difference) to that of the old Car- speciei
boniferous forms. I am surprised to find that there ever was cap.tm
any difference of opinion entertained in reference to the character Ao
of these Carboniferous forms. ments
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FISHES AND FISH DEVELOPMENT—PIERS.

V.—STUDIES IN THE PROVINCIAL MUuSEuM. 1. FISHES.
2. Fisu DEveELopMENT. By HArry Piers.—Com. by
the Secretary.

Read February 13th, 1888.

In the course of my studies in the Provincial Museum, the
following new, rare, or interesting specimens have come under
my notice, on which I would now make a few notes which may
be of interest.

THE STRIPED OR OcEgANIC BoNtro—FEuthynnus pelamys (L),
LUTKEN.

On August 22nd, 1887, a large individual of this uncommon
species, which is well known for its activity and voracity, was
captured in the North West Arm. It was subsequently ex-
amined by Dr. Honeyman, and furnished the following measure-
ments :

Length, 36cm.
Girth, nearly 25¢m.

There were three longitudinal black stripes under the lateral
line on one side, while on the other a fourth might be observed,
but less distinetly. This seems to correspond with the figure
in the publication of the United States Fishery Commission
(Fishery Industries). It is an excellent food-fish, and was un-
fortunately purchased by a hotel proprietor for the table before
Dr. Honeyman could secure it.

SHORT-FINNED HARVEST Fisa—=Stromateus triacanthus, PECK.

Mr. Christian, of Prospect, obtained a very large spacimen of
this beautiful fish, which he forwarded to the Museum. Its
total length is nearly 26:m., while that of two specimens in the
Museum collection is 14em., and 1lem. 5mm., respectively. In
height it measures 9em. 5mm,, and in its greatest breadth over
3em. The head constitutes one-fifth of the total length. Ac-
cording to Prof. G. Brown Goode, its northerly range is Maine.
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This fish first appears with the mackerel. Tt associates with
the jelly fish, which are sometimes observed “accompanied by
ten or twelve, or more, young Butter-fishes, which seem to seek
shelter under their disks, and which, perhaps, may obtain a
supply of food from among the numerous soft-bodiel inverte-
brates which are constantly becoming attached to the floating
streamers of their protectors.”  Fifteen have thus been seen
under a Cyanea arctica ovly three inches in diameter. Their
entertainer, however, does not always prove a good host, “for
they sometimes are destroyed by the tentacles of their protector,
which are provided, as every one knows, with powerful lasso
cells.” Their flesh is excellent as an article of food, and
resembles in flavor that of the mackerel. It is remarkable for
its “ brilliant, iridescent colors, which, in freshly caught in-
dividuals, are as beautiful, as those of a dolphin.” The fact of
its appearing during harvest time gave it its common name.
Our fishermen call it the Dollar-fish.

AMERICAN ASPIDOPHORE — Aspidophoroides monopterygius
pLaoy plerygeus,
STORER.

This rare and curious fish was collected on the shore of Cape
Breton. It is more frequently observed on the coast of Gireen-

"

land, and, although “not much thinner or softer than an iron
spike,” it is sometimes taken, by our fishermeu, from the
stomachs of codfish and halibut canght on the Banks,

DeKay gives but an imperfect figure of this species, and our
specimen, now before me, appears to differ in the following par-
ticulars, The anal fin has siz rays instead of five, and it com-
mences slightly anterior to a point beneath the beginning of the
dorsal and ends the same distance in front of the termination of
the latter. The pectoral is nearly three times as long as that
in the figure, the fourth ray being the longest. Our fish is also
of much greater height just in advance of the pectorals and the
breadth here is 11mm. But the chief difference appears to lie
in the absence of the third spine on the snout, which latter is
also more acute. The total length is a little over 16mm,
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DeKay says he never had an opportunity of seeing this rare
species, but copied from Storer his figure of one found on the
coast of Massachusetts.

TETRODON. Sp ?

Description :—Body oblong, but being inflated it appears
nearly globular. The whole surface smooth. No lateral line.
Head nearly one-third total length. Lips thick. Jaws large.
The branchial aperture small, jus{ anterior to the Lase of the
pectorals.

Dorsal fin anterior to the anal fin length to breadth as four to
one. Iirst ray longest. Pectorals of moderate size. The upper
ray longest, then, after decreasing in length to the fifth, they re-
main equal until the twelfth when they suddenly decrease in
size to the fifteenth, which is very sh . ©. Anal slender, rounded,
second ray longest. Caudal equal.

Colour :—Back and upper part of head of a yellow ground-
colour, minutely lined longitudinally with dark brown, thus
giving it a ; ¢llowish brown hue which is darkest on the dorsal
margin. These lines, when examined with a glass, are found to
be made up of little dots of pigment arranged side by side and
thus giving the appearance of lines. Under parts dull grey,
slightly silvery in appearance. Throat yellowish. Margin of
the mouth brown. Behind the poctorals there are several brown
blotches which extend to the tail.

D.8, P.15 A.8,C. 9.

Total length 10cm. Length from branchial aperture to jaws
4em,

This seems to answer DeKay’s description of T turgidus,
except in the total absence of the dermal spines, the pres-
ence of which he makes a characteristic of the genus, thus
excluding our specimen. But Gunther (page 688) says that “in
some of the species the dermal spines are extremely small, and
may be absent altogether.”

The Globe fishes inflate themselves with air, upon which they
turn on their backs and are driven about by the wind and
waves. Our fish was in a similar condition when taken on the
coast of Nova Scotia.
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A YouNg SILURCID.

A plate in the report of the Fishery Commission for 1845
(Part XIIL), illustrating a paper on the development of osseous
fishes, by John A. Ryder, directed attention to a curious speci-
men in the Museum collection which had been exhibited at the
London Fishery Exhibition of 1885. This was a young Cat-
fish, with the yelk-sack still attached, but in a very advanced
stage of development.

Description :—Skin smooth and shining. Lateral line dis-
tinct, convex under the dorsal and then straight. Body com-
pressed. Head depressed, on the top of which is a curious five-
lobed figure, lighter than the surrounding colour, which is prob-
ably the cartilaginous bones beneath siiowing through the semi-
transparent skin. There are six discernible barbels, which are
arranged as follows: One on the upper side of each angie of
the mouth, and four arising at nearly equal intervals under the
lower jaw. Anterior to each eye is a minute knob or flap, which
may or may not be an undeveloped nasal barbel. The yelk-sack
is sub-globular, slightly fattened on its uader side, and having
its greatest measurement longitudinally. On this the inedian
ventral vessel appears as a raised line, which, as branched vitel-
line capillaries, arises from underneath, and thence, after passing
over the anterior end, beuds backwards on its way to the heart.

First dorsal fin sub-quadrate, third ray longest. The spine
not serrated. This fin arises just posterior to the pectorals.

Second dorsal or adipose fin long, rounded on its upper margin,
its height to its base as one to six.

Pectorals pointed with the posterior margin rounded. The

spine being its greatest length.
Ventrals moderately broad and rounded.
Caudal forked with sixteen complete rays. Accessory rays

present.
Colowr :—The fish proper is flesh-coloured, but lighter on the

head. A light ash-coloured spot on each side shows the position
of the air-bladder. Pupil white ; iris bluish-black. ¢
The yelk-sack is flesh-coloured, but of a darker shade than
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the fish itself and more pink, the darker shade arising from its
contents. A brown tortuous line goes round the sack near its
attachment to the fish, and bends downward at the anterior
end.

Total length from tip of snout to tip of tail about 4 em.

Disience between the eyes (inter-orbital space), 7 mm.

Head nearly one-fourth the total length.

Breadth of head behind the eyes, 9 mu.

Length and breadth of yelk-sack, 23 mm.

Height of ditto, 18 mm.

Length of maxillary barbels, 8 mm.

« “ chin o 4 mm.

Fixy Ravs:—1D.L7.2 D 0,P. 16, V.6, A 19 (2, C. 16.

This fish I have not been able to identify, th2 chief difference
being in the great length of the adipose fin compared with its
height.

On referring to the eighteen fishes, whose developn:ent is
treated of by Ryde., we find that the greatest length of time
required for the absorption of the yelk is twenty days, which is
the case in the Ictclurus albidus or White Cat-fish. At this
time the caudal is not yet perfectly developed. Our fish ap-
pears, in the proportionate size and relation of the fish proper
and yelk-sack, to correspond with the above when just hatched
(sixth day). Yet on a closer examination the immense difference
between their respective stages of development is at once
observed. We find that while the /. albidus has no determinate
fins whatever, but only a median fin-fold, our Cat-fish is perfect
in every particular, and exhibits, in its accessory caudal rays
and sharply defined adipose fin, evidences of its very advanced
development. The latter fin, in regard to the White Cat-fish, is
not perfect until about eighty days.

Now this early development is very curious when we compare
it with other fishes at an apparent similar age, and is evidently
worthy of careful attention.
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ArT. VIL—THE CARBONIFEROUS OF CAPE BRETON, WiTH INTRO-
DUCTORY REMARKS.—PART III.—BY E. GILPIN, JR.,
F.G. S, F. R.S. C, Inspector of Mines.

Read March 12, 1888,

As my paper to-night presents to the Institute little beyond
columns of figures which are uninteresting to the general public,
although eloquent to the chemist or mining engineer, I gladly
avail myself of Mr. McKay’s suggestion that it should be pre-
faced by a few remarks on Cape Breton Coal, of a character
somewhat more popular. ,

I may remark that I have already in previous contributions
outlined the various carboniferous districts of Cape Breton, and
summarised their more valuable deposits of coal. In the accom-
panying paper, tabulated analyses of the seams worked at the
different collieries, and of the typical seams of the western
districts, serve as a ground of comparison with the coal products
of other countries.

The popular idea is that a coal mine is a hole in the ground,
and a coal field a section of country uninteresting from heaps of
coal refuse, and the unpolished manners of its inhabitants. A
closer survey, however, shows that the “holes in the ground”
exercise the highest engineering and technical skill of those who
conduct the operations connected with sinking them,and extract-
ing the coal with the minimum of cost. The manners of the
miners, if marked with a certain re.erve toward strangers, are
those of men whose occupations differ from the callings of
ordinary humanity ; and among themselv.s they are friendly
and charitable, and ever ready to dare the dangers of the mine

* if a comrade calls for help. When the figures of the statistician
show that the power and wealth of a nation is directly measured &

by the number of tons of coal it produces and consumes, the

subject acquires a general and vivid interest. Coal fields seem
to be a special gift of Providence to nations, and curiously
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enough the English-speaking races have the lion’s share of coal
fields, and have well availed themselves of their privileges.

The extraction and exportation only of coal however is not a
permanent source of wealth. The treasures of the mine resemble
more those of the forest, than the treasures of the field and of
the sea. Every ton of coal when it leaves the country represents,
in most cases it is presumed, a certain amount of profit, but its
removal increases the cost of the extraction of the next ton, and
like a tree of the forest it cannot be replaced. It must be used
locally to smelt the ore, forge the metal, ply the loom, or to build
the multifarious machinery demanded to-day, before its true
value is seen. One man can dig a ton of coal, but two must toil
before it has yielded upits many items of power, or heat, or light.
Take the mother country, did she export all her coal, and close
the myriad factories supported by it, her position would be vastly
different.

The few introductory remarks I am permitted to make should
however be directed rather to the geological than the economic
side of my paper.

Could the student carry himself backward, beyond the time of
Confederation, to the period of the formation of the Cape Breton
coal beds, and take his stand on the granitic hills of Cape Dau-
phin, at the entrance of the Bras d’Or lake, his eyes would
wander over a view widely different from that of the present
day. Instead of the rolling hills covered with spruce under-
growth, and occasional ridges of hardwood which now stretch
eastwardly from Sydney to the shores of the ever-encroaching
Atlantic, he would see, mile upon mile, a dead monotonous level,
with here and there dull sluggish reaches and swamps of dark
peaty waters, while overhead the rays of a sun warmer than that
now allotted to us, could scarce dissipate the clouds of vapor it
kept drawing from the heated water and steaming soil.

On a nearer approach, this uninteresting country, which we
would compare to some of the tidal marshes of the Bay of Fundy,
is found to be covered with the densest of vegetation. No
modern forest, tropical or temperate, reproduces the curious scene.
A closer study, however, would detect some trees bearing a fan-
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ciful resemblance to plants now growing in the earth. There
was one tree specially beautiful, its towering stem sometimes
nearly one hundred feet in height, was fluted like a temple
column, and crowned by magnificent fern-like fronds, a mysteri-
ously-developed tree fern. Its roots descending into the marshy
ground radiated, divided and sub-divided until they could suck
nourishment rapidly for the great tree above with its quick
growth and frequent branch-making.

There is also another tree with peculiarities now characteristic
of the “club mosses,” but its branches were flung wide in the air,
and it appeared to the casual observer like a mighty pine.

Yet another curious plant recalls our “mare’s tail,” but its
fluted bamboo-like stems were often forty feet high.

In those pre-historic forests of twenty millions of years ago,
there was scarce a temptation for the little children to wander
as Babes in the Woods, for nature, rioting in luxuriant growth,
did not deign to captivate by the exhibition of the fleeting colors
and fragrances which poets have sung and nations admired. In
vain would search have been made for any plant now called
national : the rose, the thistle, and even the humble emblem of
our Province, all were wanting, and perchance only the mosses
and fungi relieved the sombre colors of that “ Dismal Swamp.”

In vain would the hunter, so far as the records of the rocks
inform us, have searched for his prey, in the air, or by land, or
by sea. Locusts, beetles, scorpions, nondescript frogs or newts,
all labored in their task of subduing, consuming and consolidat-
ing the great masses of vegetation. However, it must be said
that these remarks are based on negative evidence only, the
plants and insects from which our imagination has reconstructed
so curious a page 1n the history of mother earth, are few in
number, and owe their preservation as fossils to peculiar circum-
stances. There may have been many other organized helpers in
the great scheme on the hills and highlands surrounding the
marshes, and imagination may depicture the graces and beauties
and the melodious sounds of an untrodden land.

Such were some of the curious forms that were crowded in the
battle of life which left victors and vanquished preserved for our
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sole benefit. The plants grew and fell, and were buried, the
water of the swamps allowing but a tardy decomposition, until
a deep peaty mass accumulated. The sub-soil, a clay or loam,
was filled with rootlets until perhaps no further mineral nourish-
ment of silica or of potash, etc., was available. Long years this
swamp, devoid of living vegetation, lay gradually undergoing
changes consisting chiefly of elimination of water from the
vegetable matter, until some oscillation of level, per-
chance a change in the current of some bygone river
unnamed and unsung deposited on its partly hardened sur-
face a layer of silt or mud. This went on until hundreds of feet
of sandstone, shale, coal, fireclay, ete., are now presented. The
accumulating mass in the slow course of time became firm.
Pressure, the internal heat of the earth, chemical laws of change
all combined to make the peaty mass a layer of carbon with a
small percentage of ash, and of bituminous forming matter; the
sand layers were cemented by silica into hard sandstone, the
mud into bituminous or carbonaceous shale ; and the ancient soil
well robbed of its alkali; and silica became fireclay.

Almost without exception every bed of coal the miner explores
has immediately below it a bed of fireclay often filled with car-
bonized roots. The coal bears in its structure the evidence of its
vegetable origin, for under the microscope can be seen in it, fruits,
flowers, and particles of wood fibre, etc. Above the coal comes
the roof usually of shale or sandstone, often bearing in it at the
junction with the coal bed, layers of ferns, pressed and preserved
as in a herbarium; or a full length tree of that ancient forest
showing in its flattened stem clearly and distinctly its species,
ete.,, and recalling with its darkened color the logs found in our
peat swamps.

We have now briefly traced the coal seam to its full growth,
but had nature gone on adding the coral, the chalk, and all the
varied and immense layers of subsequent formations this pre-
cious beritage would have been like an estate in chancery, pleasant
to think about, but a thing unattainable, for we could not have
sunk shafts some four or five thousand feet to provide our fuel.

The process of nature which has laid these stores of fossil fuel
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close to the smiface in Cape Breton is one as yet little under-
stood by geologists, but it is a subject fascinating from its
grandeur, and to its operations do we owe all our mines. There
have been clevations and depressions in the earth’s surface ever
since its ereation, caused by internal forees, contraction of its
crust, accumulation of sediments, or what not, we see the effect,
and bless the hand that guided the cause. In the Sydney dis-
trict it appears that the old, old rocks, the granites and gniesses
of Coxheath, Boisdale and St. Ann’s were forced slowly and
gradually upwards. This motion enforced a tilting of the strata
holding the coal so that they inclined to the eastward. This was
continued until the “ Atlantic” of that date came in upon the
land, and had boundaries approximating those of the present day.

Had the uplifted edges of the older rocks been straight, like a
ruler, the coal-bearing strata would have dipped uniformly away
from them, and remained parallel throughout the district. But
nature abhors a straight line, devoid of beauty save to the
mathematician. Owing to underlying spurs of the older strata
projecting beneath the coal measures the uplifting of the former
produced transverse subordinate tilting in addition to the general
or continental inclination to the east. The effect of this has
been to throw the seams into a series of curves, having the ocean
as a secant. Taking the coal seams of the Sydney district as
they are met at Cape Dauphin they are seen ridged up against
the Syenite of the Cape, then lessening in the steepness of their
dip they range across the Big and Little Bras d’Or to Sydney
Harbor, where their inclination is about four degrees. As they
cross the harbor they turn more to the north-east, and dip
steeply until they turn again with the regular dip and run into
the sea at Lingan. Emerging again they stretch in a regular
curve for miles across Glace Bay Brook and Basin, and turning
again toward the north-east with increasing dips enter the sea
at the north head of Cow Bay. Hitherto the transverse subor-
dinate foldings have not been marked enough to interrupt the
continuity of the strata enclosing the coal beds, but here the
upward movement has brought lower rocks to the surface, and
there is an interval of rocks which do not hold coal seams.

In
a syn
and u
natior
Fin
narro\
under
Spe
less, if
basis ¢
of the
coal fi¢
Sreton
Island:
Bruns
forests
cullen |
Owii
the coa
faults.
of feet
out of t
finds in
cut off' 1
tinually
experiet
moved
faults a
reduces
italist a
fields of
can be |
distriet
The q
Cow Bay
the same
strata ap



CARBONIFEROUS OF CAPE BRETON—GILPIN. 105

In Cow Bay the same forces have formed another basin, called
a synclinal, the seams dipping down on the Long Beach side
and up again on the Gowrie side. But the axis or reneral incli-
nation of the trough is still to the eastward.

Finally, the seams of the Cow Bay district, after crossing the
narrow strip of land forming the north side of Mira Bay, pass
under the Atlantic and are lost beyond the three mile limit.

Speculation as to the original extent of this coal field is profit-
less, if interesting. But we do know that, reasoning from a fair
basis of facts, we have now but a remnant of the great coal field
of the Gulf of St. Lawrence. When we consider the fringes of
coal fields, and of carboniferous strata which occur around Cape
Breton, on the west side of Newfoundland, in the Magdalen
Islands, and along the northern shores of Nova Scotia and New
Brunswick, we can scarcely realize that over that great Gulf the
forests of the Carboniferous once spread, amid the voiceless and
cullen lagoons of the mysterious country.

Owing to sudden pressure or other causes, the movements of
the coal-bearing strata are sometimes accompanied by breaks or
faults. Often great blocks of strata, miles in extent, thousands
of feet in depth, and weighing myriads of tons, have been raised
out of the continuity of the coal field, so that the miner suddenly
finds in front of him a wall of stone. His coal bed has vanished,
cut off by the irresistible force of the great lever which is con-
tinually raising and depressing continents. Much trouble is often
experienced in finding the lost bed of coal, which is sometimes
moved many feet away. In the Cape Breton coal ficld the
faults are few and of little moment,—a fact which not only
reduces the risk and expense of mining, but encourages the cap-
italist and engineer in starting new pits. There are few coal
fields of which it can be said, as in Cape Breton, that any seam
can be located at any point inside the boundaries of the coal
district with a margin of error not exceeding a few feet.

The question has often been asked me, “are the seams of the
Cow Bay, Sydney, and Glace Bay districts distinet, or are they
the same seams interrupted by the sea as the flexures of the
strata approach and leave the shore. The answer is that they
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are the same seams although somewhat changed in character and
size as they range over some twenty-five miles of country. The
seams are identified by ‘the thickness of the masses of interven-
ing strata, some peculiarity of roof or floor, ete, ete. The Geo-
logical Survey have tabulated the secams of the different distriets,
and as their conclusions do not appear to coincide with the
opinions of any of the crities, it may be assumed that they are
pretty near the mark. The question, however,is one of geological
rather than of economic interest, as the coal seams all vary
slightly in their quality at intervals of a few miles.

Coal.

Having outlined the distribution of the Carboniferous of Cape
Jreton as laid down on the excellent maps of Mr. Fletcher’s
reports to the Geological Survey, the next task is the considera-
tion of the minerals characterizing it. The principal minerals
are coal, gypsum, limestone, and iron yre. As the first named is
the most important, I venture to dedicate this paper to its con-
sideration, and propose to deseribe the remaining minerals,
together with those found in the other geological horizons, at a
future time. This will prove more convenient for reference, as
several of them, notably the iron ores, are common to several
ages. In this island coal beds are found most abundantly in the
productive measures, but there are important deposits in the
millstone grit. There are also beds of coal in measures referable
possibly to the upper coal measures, and in the Richmond district
coal occurs apparently in conjunction with the marine limestone
measures. Examples are not wanting in other countries of
valuable deposits of coal in these divisions of the Carboniferous,
but so far as our information goes we are not warranted in look-
ing to them as important sources of this mineral in Cape Breton.

I have already alluded to the fact that it is difficult to draw
with distinctness the line separating the productive from the
millstone grit measures, and will therefore consider the coals
without regard to their geological position, a factor little affect-
ing their composition.

Speaking in general terms, the Cape Breton coals are bitumi-
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nous and coking. Many of the seams yield large volumes of gas
of good quality, provided jthat a reasonable care be exercised in
sereening and picking. For domestic purposes they have proved
acceptable wherever offered, as they kindle readily and leave
little ash.  For house use public opinion has selected the Sydney
mines’ ain seam as the typical coal of the Eastern district.

These coals have been largely used for marine and railway
steam raising, and compare favorably with any foreign competi-
tors. They may be ranked between the best Welsh and the best
Newcastle steam coals, judging from analyses and the reports of
practical tests on English and French men-of-war. The tests
recorded appear to prove the contention that the evaporative
power of a coal is in proportion to the total amount of carbon
contained in it, and that the greater the gas value the less the
amount of water it is capable of evaporating. It is to be regret-
ted that a series of rigid tests of the coals now worked could not
be made by an impartial authority, as they would undoubtedly
show that with proper handlin - their evaporative powers are
surpassed by few coals now used for marine boilers.

For coke-making these coals are well adapted, as they yield,
from practical tests, a fuel excellently suited for iron and copper
smelting. The adoption of any cheap form of washing would
free the coal from the admixed stone and pyrites, and present a
coke superior to that of Durham and Connelsville.

In presenting the following set of analyses of Coals of the
eastern district I have follcwed the tabulation of the Geological
Survey, altho’ it differs from that of several writers,and have not
attempted the correllation of the Gardner, Carrol,and other seams
found underlying those at present being worked.

Pursuant to this arrangement the Hub and Crandal seams are
grouped together. Next in descending order comes the seam
known locally as the Block House, Harbor, Victoria and the
Sydney Mines worked by the Block House, Glace Bay, Victoria,
and Sydney Colleries. Below this comes the most extensively
worked seam of the district known as the McAuley, Phelan, and
Lingan and worked by the Gowrie, Ontario, Caledonia, Reserve,
Bridgeport and Lingan mines. The next seam to be noticed is
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that known as the South Head, Ross and Collins. Below this
comes the Gardner, Tracey, Carrol and other seams to be again
referred to. ‘

The Hub seam is not now worked. Altho’ its land area is limit-
ed, it has an exteunsive sub-marine development. It was well
adapted for gas making, and yielded 9,500 cubic feet of 15 candle
gas per ton. The following analysis will serve to show its char-
acter.*

Volatile matter...... ceees 3321
Fixed Carbon..... ....... csoeee 03.94
2.85

100.00
The following table shows the composition of the second
seam :

. | Block |
C. ' House. |
|

|

tInter- - Sl
e Victorin.|Sydney.

Tarbor. :
I OT- | national.

‘ : 80 | ; ¥t 1.26
Vol. Comb. matter, slow coking..| 29. 27.8b 3.8 33.84

» = ¢ fast LI Ry 20.40 | i 2. 30.51
Fixed Carbon, slow coking 5. 67.05 | - i8. 60.78

g R ¢ veeed| 6346 65.50 | i 12.85 59.11
AR i * 4.30 X .27 4,11
Sulphur 6 2.32 race. 1,70
Specific gravity 2 1.29 o 1.31

The enals referred to above are generally laminated with a
pitchy lustre, and carry a good deal of mineral charcoal on the
deposition planes. The primary planes cut those of deposition
at high angles, but the secondary planes are not so regular. The
primary planes usually hold films of carbonate of lime and iron,
which is less frequently present in the secondary planes.

The gas values vary from 8,200 fect of 8-candle power at the
Sydney Mines to 10,000 feet of 16.5-candle power at the Block
House workings. The gas values of the seam apparently in-
creasing toward the south, while the northern openings produce,
as at the Victoria and Sydney mines, an article better adapted
for steam and domestic purposes.

* Ana'yst unknown.
Unless otherwise specified, the analyses in this paper are by the writer.
tAnalyst Professor Chapman,
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As few ultimate analyses have been made of Cape Breton
coals, the following of the Block House seam made for the
Admiralty (analyst unknown) is of interest :

(C'arbon........ §2.60
Hydrogen 4.79
Nitrogen 1.20
Oxygen
Sulphur

. 100.00
The following is the result of a trial of the Sydney coal made
by the American Government in 1844, and, so far as the writer
is aware, it is the only practical test ever made of the evapora-
tive power of any Cape Breton coal :
BMOMBIIY . .ioonsnnsistancinsiisssvnrions, il

Volatile combustible matter............... 23.81
Fixed carbon 67.57

Lbs. of steam to one of coal from 212°...... 7.90
Ash and clinker—per cent 6.00
*Theoretical evaporative power
The following table shows the composition of the ashes of the
above coals:
Block House. Harbor. Victoria, Sydney. {
Iron peroxide 45.621 63.355 56.543  51.33
Alumina 3.250 6.456 4.84
Insoluble silicious residue...35.110 27.500  29.57
Manganese - £ SRR
Magnesia ; 035 23
3.05
Sulphate of lime volvs ; 10.98
Sulphurie acid N . 3.790 n
Phosphoric acid o 691  trace.
0 L R trace. ‘ace. trace.
Chlorine

100.787  99.693

“From Regnault’s forn ula.
tAnalyst, H. How,
{In this and following analyses alkalies are estimated only when in quantity.
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The coal of the third seam to be noticed as worked at the
Gowrie Colliery is black with a grayish tinge. On fresh sur-
faces the lustre is bright and pitchy, with very fine lamince
of jet-like coal, and a good deal of mineral charcoal on the depo-
sition planes. This coal sometimes exhibits four cleavage planes,
sometimes holding films of calc spar. Coal tolerably compact,
with nearly black powder and little visible pyrites. This
description answers for it throughout the district, except that
at the Reserve and Bridgeport mines it is more pitchy and
lustrous.

The following analyses will serve to show the composition of
this coal at the Collieries operated on it from Cow Bay to Sydney

Harbor :
Gowrie, Caledonia. Reserve, Lingan,

Moisture ' .50 92 .52 a5
Vol. Comb. Matter, slow Coking. 2813 28,62 34.21 34.61
. » - fast ” 31.41 3031 37.60 37.26
Fixed Carbon,slow Coking .... 66,01 64.02 59.73 61.39
6273 6233 56.34 58.74

536 643 5534 325

Sulphur 271 110 125 135
Specific Gravity 131 133 128 129

The ashes of this coal vary in color from light to deep red.

The gns values of thisseam vary from 8,900 to 9,500 cubic feet
of gas, of from 13 to 15 candle power, and a good Coke is left.

The following ultimate analysis of the coal from the Reserve
mine, made at the Royal School of mines, will prove of interest :

Carbon

The following analysis of the coke from this mine is from a
report of Mr. E. D). Peters, on practical tests made by him in ex-
perimental smeltings of Coxheath copper ore, and it may be re-
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marked that a better article would be produced if the manu-
facture were conducted on a large and systematic scale :
Moisture
Carbon
Sulphur
Phosphoric Acid
Ash..
The ash of thlb seam presents the followmn' composltlon —

[ Lingan* Mine.
|

Caledonia | Reserve | ) Cy -l Lingan
Mine. Mine, ‘ o Middle. ;Bottom. Average.

[ron Peroxide 11.853 | 21.810 5.66 £ 75 21.66
Alumina 4,200 8.110 9.07 3 X! 6.09
SilICA vvve veeierraninnnen .. .060.734 | 68.330 || 43.07 9.06 R.62 57.05
LA oo vnsminrsnivnsnssinrees T2 108 ‘ :
MARBROEON 15iieecusrsrsusons, Y. bo xcinsaspilliossn sushsiloos venabens
Sulphuric Acid ............ 4283
ALROHSS coovivinvarsineraracs LD
Magnesia 1.260
Phosphoric Acid............ 2 7--)
Chlorine

100.306 sm.¢;451 100.00 | 100.00 00 Il 100.00

The following is the composition of the lowest of the seams
worked to any extent. The coal is usually compact and lus-
trous, with fine lamince. Some specimens show mineral char-
coal, while others are free from it.

S. South Head, Emery. tCollins.
Moisture R % 4 65
Vol. Comb. matter, slow coking... 28000 3221 | 36.75

o « “«  fast ¢ ... 28833 3480
Fixed Carbon, slow coking 62263 6349 )

61430 Gogo § 710

3.65 6.06

Sulphur Y 2.41 -
Specific gravity .... . 1.28 1.27

The ash of this seam, as worked at the Emery Colliery, has
the following composntlon —

Anulyst H. Ho“
t Analyst Professor Chapman,
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Iron peroxide ..
Alumina ...
50.673
BABD 4 von o iians 4.200
Manganese trace.
Magnesia 1.015
Sulphurie acid 4.030
Phosphoric acid 012
Chlorine decided trace.
Alkalies do.
100.030
During the examination of the ash of this coal numerous
small rounded quartz pebbles the size of a pea were noticed.
The following analysis shows the ultimate composition of the
seam as worked at the Schooner Pond Colliery (analyst un-
known.)
Carbon
Hydrogen
Oxygen and nitrogen

Sulphur

The coals from this seam are claimed to be good for steam
raising, and to give off' less smoke than the overlying coals.
The following analysis will serve to show the character of the
best known seams opened below those referred to above :
Tracey seam, of Mira Bay, (analy. Geo. Survey.)
Moisture syeen . ... 2235
Volatile combustible matter. 30.09
Fixed carbon

99.915

Mullins’ seam, south side Sydney Harbor :
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Volatile matter
Fixedcarbon.... ..o nnnnnnnnnnn. 62.4

This analysis was made some years ago by Dr. Dawson, and he
remarks: “ This coal has some of the properties of cannel. It
has great heating power and yields much dense carbonaceous
gas.”

In the Glace Bay section, a few feet below the Hub seam, is a
bed of cannel coal one foot two inches thick lying on nine inches

of ordinary bituminous coal. The following analysis was made
by Dr. How:

Moisture
Volatile combustible matter .............. 30.07
Fixed carbon

24.68

100.00

EROAD COVE DISTRICT.

In the Geological Survey Report for the year 1874, there is a
description of the Broad Cove coal field, and a set of analyses
made by Mr. Hoffman of the survey, which ace given here with
his remarks, in a condensed form :

7 ft. Seam, 5 ft. Seam. 4 ft, Seam,

Moisture 4.02 7.78 8.45
Vol. Comb. Matter, slow Coking.. 20.17 27.67 28.36
. . as fast e 25.39 34.51 36.52
Fixed Carbon, slow Coking....... 70.41 52.87 56.94
“ N ¢ il R 65.18 46.03 48.78
5.40 11.68 6.25

These coals do not soil the fingers. They are black, with pitchy
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lustre, banded, with uneven fracture. The powder of the five
and of the four feet seams when boiled in caustic soda imparts a
brown color to the liquid, this with the percentage of water would
make them approach in character to brown coal, although they
occur in strata of Carboniferous age. The coal from the largest
seam does not color a solution of caustic soda and is more closely
alliel with the typical carboniferous coals. Zinc blende was
observed as a film in this coal. These coals are said to produce
little smoke when burned in marine boilers.

PORT HOOD DISTRICT.

As yet but little mining has been done here, and the qualities
of the coals have not been settled by practical experience. The
Geological Survey Report, 1876-77, page 469, gives a report on
the coal of the lower or 7 feet seam. It appears to resemble in
its general characteristics the Broad Cove coal, and yielded on
analysis :— '

Fast Coking. Slow Coking.
4.02
38.81 34.86
..49.65 53.60
Ash (purplish red) 7.52 7.52

The coal is said to contain rather above the percentage of sul-
phur usually found in Cape Breton coals.

I have no analysis of the Chimney Corner coals. They are
not as bright as many of the eastern coals, but are good steam
coals.

Reference has been already made to the area of millstone grit
extending from Sydney up the valleys of the Mira and Salmon
Rivers. These measures show several outcrops of coal beds
apparently underlying large, tracts of country. The beds are
known only by natural outerops, and no attempt has been made
to ascertain if other beds are present. They do not exceed two
feet in thickness, and, as the route of the Cape Breton railway
will not follow these rivers as was expected at one time, they
will probably not receive any attention for many years to come.
The following analysis is from the Canadian Geological Survey :
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100.00
At other points the coal is reported by Mr. Fletcher as yielding

an inconsiderable amount of ash. Another outerop of coal in
this district is interesting, as it presents in the Lower Carboni-
ferous conglomerate the evidences of an origin identical with
that of the more important seams of the productive wmeasures.
It yielded :

Volatile combustible matter

Fixed carbon

About eight miles from Baddeck, at Hunter’s Mountain, is an
outerop of coal similar in composition and mode of occurrence
to that just mentioned. The coal is irregular, varying in thick-
ness from a few inches to two feet. It is divided by numerous

cleavage planes, sometimes coated with galena.

At East Bay, in the marine limestones and marls, pockets
occur holding cale and fluor spar and patches of bright cubical
coal yielding on analysis :

Volatile matter 36.72
Fixed carbon

For comparison with the seams of coal of economic value the
following analysis of coal from a fossil carbonized tree in mill-
stone grit measures in the same district may prove interesting :

Volatile matter
Fixed carbon .

Coke firm and vesicular.

Some years ago a good deal of interest was aroused by a state-
4
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ment that active work was being performed on a seam of

) anthracite coal at McAdam’s Lake, near the head of East Bay. Pic
The bed occurred in red and gray shales and conglomerates of gas
the lowest division of the Carboniferous. It, however, proved |
to be little more than a coaly shale, lustrous and resembling the fou
poorer anthracite coals of the United States. On analysis it
yielded—

VOIS DEBBEOE . o o 5 .0 50 0 ow e  mcwinnt 9

.................................. 53.16 T

100.00 g of li

Notwithstanding the large amount of ash the coal yielded a f
firm and porous coke. " age
Irregular pockets and béds, or rather seams, of hard compact qual
coal are frequently found in the carboniferous of this Province. | .
The mineral frequently breaks irregularly, does not soil the the ¢
fingers, and resembles anthracite. On a closer examination how- "
ever these coals are found to be either highly carbonaceous shales, Iwafl
or compact semi-anthracite coal, its more volatile ingredients .l“r
being lowered in amount by the hardening, ete., the containing of Ce
strata have undergone. Considerable sums of money have been are I
spent in testing and prospecting these deposits, but so far the boile:
results have not been at all satisfactory. ?] fav

Ae
RIVER INHABITANTS COAL DISTRICT. va:‘iyov
I am not aware of any recent analysis of the coals of this dis- Breto
trict. Little systematic mining has been carried on for a number that ¢
of years, and the writer is obliged, like Mr. Fletcher, to refer to low p
the report made a number of years ago by Dr. Dawson to the the es
Government of Nova Scotia. He gives the following analysis of parts
the Little River four feet seam:— metall
Volatile matter.............coiviininn. 30.25 sonthe
FIRad DhOW : 505 65 nivwvs 595 vos s inanons 56.40 their 1
.................................. line of

100.00
and remarks that it is more bituminous than the Sydney or

give ti
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Pictou coals, and should prove practically a good domestic and
gas coal.
He also gives the following analysis of the eleven-feet seam
found at Sea Coal Bay :—
Volatile matter. ...
Fixed carbon

100.0
The amount of ash given in this analysis would make the coal
of little use for ordinary purposes. I am informed, however, by
parties interested, that it by no means yields this large pereent-
age of ash, and that the other scams are apparently of excellent

quality. These beds are very well situated, us the harbor remains
open all winter, and they will no doubt be re-opened whenever
the conditions of the coal trade hold out more promising induce-
ments to the miner. I have no analysis of the coal found at the
head waters of the Inhabitants river.

From the analysis I have given it will be seen that the island
of Cape Breton furnishes Coals adapted for every purpose. They
are largely used for steam raising in locomotive and marine
boilers, and as their qualities become better known they will be
a favorite railway fuel. For gas making and domestic purposes
they have established a good reputation. In connection with the
various schemes mooted for iron and copper smelting in Cape
Breton it is encouraging to note that practical tests have shown
that an excellent coke can be made from them. At present the
low price obtainable for coal, and the presence of large mines in
the eastern district, will operate against developments in other
parts of the Island. But it is to be hoped that the discovery of
metallic deposits in the districts surrounding the western and
southern coal beds may lead to the erection of works drawing
their fuel from local sources, and the projected railway from the
line of the Sydney and Hawkesbury Railway to Broad Cove will
give this part of the island an outlet to good shipping ports.

e~
s o e

M-yt




JAPANESE MAGIC MIRROR—PIERS.

ART. VI.—KEMARKS ON THE JAPANESE MaAcic MIRROR 1IN
THE PROVINCIAL MUSEUM.—BY HARRY PIERS.

Read May 14th. 1888,

Our mirror is circular, measuring 23 em. (9.05 ins.) in diame-
ter. The face is slightly convex, the centre being 2.5 mm.
{0.1 in.) higher than the rim, which latter is nearly 4 mm deep.
When struck the metal gives out a clear note, corresponding to
middle C sharp. Distant images appear decreased in size and
slightly distorted, although this distortion is least observable
when the mirror is held close to the eye. The back is ornamented
in relief by characteristic Japanese inscriptions, and designs
representing foaming waves and birds conventionally treated.

Having made a full-sized drawing of the figures on the back
of the mirrcr, and having marked the face with two non-
reflecting spots to correspond with two other spots on the draw-
ing, I proceeded to reflect the sun’s rays from the polished
surface on to the drawing, which served for the purpose of a
screen. The spots being made to coincide, I at once observed
that one of the largest and most prominent designs on the paper
was illamined more highly than the surrounding portion, and
this difference was so decided and it corresponded so exactly
with the drawing, that it left no doubt but that our mirror pos-
sessed the curious properties said to belong to it, and which
have been referred to by Mr. F. E. Ives in a late number of the
Journal of the Franklin Institute.

Although this part appeared so decided and sharp, yet there
were other portions which should have been clearly reflected on
the drawing which were either entirely wanting or so obscured
and confused as to be, to all purposes, absent. On pressure being
applied to the face the images dissolved, the illumined disc became
smaller and finally appeared to correspond with the reflection of
a common plane mirror.

The same results were obtained by lamp-light but in this case
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the screen had to be placed much nearer the mirror in order to
obtain a distinct image.

I have heard an explanation given for this phenomena which
appears to be very rational. It is said that the face of the mirror,
previous to being polished, is scraped by an instrument which
quickly reduces the rigid portions caused by the raised designs
on the back, while the thinner and more elastic portions give
under the tool and thus retain their convexity.




MUSEUM METEORITES—HONEYMAN.

Arr. VIII.—Our Museum METEORITES, ¢t caetera.—By REV.
D. Honevyman, D. C. L, F. R. S. C,, F. S. Sc,
Hon. Mem. Geologists’ Association London, &ec.

Read May 14, 1838.

Of these mysterious and interesting bodies, we have examples :

I. Victorian. 1I. Bolivian.

At the Great London Exhibition 1862, in front of the Depart-
ment of Vietoria, Australia, a gieat mass of meteoric iron lay. 1
passed it almost daily during seven months. It became very fam-
iliar. It was found at Ballarat. The authorities of the British
Museum purchased it.

On a counter in the same department lay another small one
with a pair of horse shoes made from a part of it. This was
exhibited by Sir Henry Barklay, the Governor. We have two
pieces of its crust.

These meteorites come into Daubreé’s 1st division, 2nd sub-
division of 1866.

Towards the close of