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To Avrrep R. C. Skrwyn, CM.G., LL.D., F.R.S.
Director of the Geolvgical and Natural History Survey.

Sir,—I have the honor to submit herewith the reports of Mr. E. R.
Faribault, C.E., and myself, on work done during the summers of 1882
to 1886, in the counties of Guysborough, Antigonish, Pictou, Colchester
and Halifax, Nova Scotia, as described in the summary reports for 1880-
81-82, page 21; 1882-83-84, page 14; 1885, pages 22 o and 62 A, and
Report of the Department of the Interior, 1886, Part IT1., pp. 31 and 32.

Mr. Faribault has devoted himself to an investigation of the gold-
bearing rocks.of the Atlantic coast, and was assisted in the field by
Messrs. M. H. McLeod and Archibald Cameron, while I have been
aided, both in the field and office work, by Mr. J. A. Robert, B.Ap. Se.

.and Mr, John MecMillan.

- As in previous years, the greater part of our time has been spent on
topographical surveys; and a map on a scale of one mile $o an inch,
has been constructed almost wholly from these surveys, and laid down
on a projection prepared by Mr. Scott Barlow, who also reduced from
the Admiralty charts the coast line between the Strait of Canso and
Pictou Harbour, thus connecting the present map with that of the
Pictou coal-field, drawn by him on the same scale for Sir William
Logan and published in the Report for 1866-69,

I have again to thank many gentlemen for information, assistance,
“and hospitality, but more especially the following :—Sheriff Hill, E. G.
Millidge, C.E., H. C. Smith and W. B. Robb, of Antigonish; Charles
“Lundy, Superintendent of the Direct Cable Company, Tor Bay; E. D.
Arnaud, of Annapolis; Rev. John Chisholm, P.P. of Heatherton; Rev.
Peter Forgeron, P.P. of Harbour Bouché; Archibald McPhee, of Upper
South River; Alex. Manson, of North Side Lochaber; Wm. Giroir, of
Giroir’s, Tracadie; E. J. Cunningham, Postmaster of Guysborough;
Jeffrey MeColl, M.P.P. and Abram McDonald, of New Glasgow ; Capt.
Angus McDonald, of Cape George; Dougald Angus McDonald, of Malig-
nant Cove; Joseph McDonald, of McAra's Brook ; Henry Dunbar, Evan
Ross and Alex, McDonald, of Sunnybrae ; Wm. McDonald, of Barney’s
River Station; David Walker, John Cameron, Wm. Henderson, of Big
-Island, Merigomish; David Huggan, of Avondale; Jas. R, Mackenzie,
of Roy Island; Chas. J. Macdonald, P. O. Inspector ; Edwin Gilpin, In-
spector of Mines; Dr. Honeyman, Curator of the Provincial Museum,
and James H. Austen, of Halifax; Henry S. Poole, Manager of the
Acadia Coal Mines, Stellarton ; John Rutherford, M. E. of Albion Mines;
Ambrose F. Church, of Bedford; T. M. Williams, of Mine Hill, N.J.;
F. N. Gisborne, Superintendent of Government Telegraphs, and Colling-
wood Schreiber, Chief Engineer of Government Railways, of Ottawa.

I have the honor to be, Sir,
Your obedient servant,

Orrawa, March 14¢h, 1887, HUGH FLETCHER.
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REPORT
ON
‘GEOLOGICAL SURVEYS AND EXPLORATIONS

IN THP COUNTHES OF

*GUYSBOROUGH, ANTIGONISH AND PICTOU,

NOVA SCOTIA.

By HUGH FLETCHER, B.A.

INTRODUCTION.

"The following report relates to the geology of those portions of the Ares surveyed.
counties of Guyshorough, Antigonish and Pictou, which lie north of
the gold-bearing series of the Atlantic coast and east of Sutherland’s
River and of the Pictou coal-field—a region which presents in its geo-
graphy, geology and scenery, many interesting features. The highest Jetoral
land extends along the Gulf shore from Cape George and Morristown
to the East River of Pictou; but few of the summits exceed 1,000 feet
‘in height, and deep, broad valleys are cut by the Salmon, Guysborough,
Pomquet, Antigonish, St. Mary’s, Barney’s, French and Sutherland’s
Rivers.

The northern part, including nearly all Antigonish and a large por-
tion of Pictou county, is well settled. Guysborough county is in
general much less productive and contains large uninhabited tracts of
woodland and barren.

GroLogay.

‘There seems no reason to believe that any one of the formations ?e%ﬁ)“glfoi;j i
‘between the Triassic and the Pre-Cambrian is absent from Nova Scotia, jormations

Those found in Cape Breton are also found on the mainland with others §2mbrian to
of Lower Cambrian age—the gold-bearing series—Silurian, Cambro-
Silurian and Permian, most of which are also traceable through Cum-

berland county* into New Brunswick.

* Geol. Survey Report for 1885, page 54 E.
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The large Pre-Carboniferous metamorphic area, eighteen miles wide-
at the Strait of Canso, narrows near Lochaber, about thirty-five miles
to the south-westward* to less than five miles: then widens again to-
about eighteen miles between the Carboniferous basins of Merigomish:
and East River of St. Mary’s, sending an unbroken spur along the sea
shore from McAra’s Brook to Livingstone Cove, near Cape George.

This area, described by Sir J. W. Dawson,T instead of being Silu-
rian as supposed by him, includes, from the Strait of Canso to Lochaber,
only the plant-bearing Devonian strata described in previous reports,
and to the north and west, chiefty Cambro-Silurian and older formations.

On Gesner’s geological map of Nova Scotia, published in the Pro-
ceedings of the Geological Society of London for 1843, p. 280, the
rocks about Chedabucto Bay are called metamorphie and Silurian, but
the Carboniferous area of River Inhabitants is colored in the same
way, while all Madame Island is referred to the gypsiferous series, the
southern metamorphic portion having probably not been examined.
Mr. Brown’s views on these rocks are given in the Proceedings of the
same Society, Vol. iv., p. 424.

Small areas of Silurian rocks, holding characteristic fossils, are found
resting unconformably on the older formations: (1) at Cape George;
(2) at Arisaig; (3) at Vamey’s Brook; (4) in the valley of Marshy
Hope; (5) at Lochaber; (6) in a basin extending southward from.
Avondale up Barney’s River and across French River toward Suther-
land’s River; (7) in a small basin at Moose River; (8) in irregular,
broken outcrops extending from Kerrowgare down the East River of
Pictou, where fossils have been collected and described by Sir J. W,
Dawson, Dr. Honeyman, and others; (9) in a small area north of
Sutherland Lake.

A rich and interesting field of research is presented by the Cambro--
Silurian rocks, from which few fossils have yet been collected, more
attention having been given to unravelling the structure of this
hitherto little known series.

Carboniferous rocks occupy three well marked belts often folded
obliquely to the longer axis., These are: (1) The St. George’s Bay
basin, perhaps containing no beds high€r than the Carboniferous lime-
stone, extending from North Canso to Ohio, thence northward to Cape
George, but broken at Antigonish Harbour by bosses of older rocks, the
largest of which runs from the Sugar-loaf Mountain to Morristown ;
(2) the Merigomish basin, extending from McAra’s Brook westward

* All the courses given in this report are astronomical, the variation being about 24° 15’ west
at the Strait of Canso. They are réckoned in degrees from the north, 0°, by east, 90°, south, 180%
and west, 270° to 360°.

1 Acadian Geology, pp. 558 and 568,

t Geol. Survey Report for 1877-78, p. 16 F. and Report for 1879-80, p. 32 r.
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to the Pictou coalfield and overlain by the Permian of Big Island;
(3) the St. Mary’s basin, the fossil plants of which would indicate
either a Millstone Grit or Lower Carboniferous age;* but the altered
aspect of the rocks would rather refer it to the latter ; it extends from
the mneighborhood of Salmon River Lakes to the head of West River,
St. Mary’s, and is mentioned by Sir J. W. Dawson in his Supplement
to Acadian Geology, page 49, and in Lower Carboniferous Plants,
page 10.

These strata may be classified as in the following tabular view :—

G. 4. Permian, New Glasgow conglomerate and rocks of Big Island, Meri-
gomish and Pictou Harbour.
-, ( G. 2. Millstone Grit.
G. Carboniferous,{ G. 1. Carbomferous limestone.
G. 1 m. conglomerate.

Classifieation..

per red slate and sandstone group.
F. Devonian, % Mpddle gray slate “
Lower conglomerate «
( E 6. %ower Helderberg, D1v IC) of Dr. Honeyman, at Ansa.lg
3. Niagara,
E. Silurian, ! 2 {Upper,Clmton “ B “ “
l Lower Clinton “ B. “ “
E. 1. Medina, “ A, @ “
Upper sandstone and conglomerate of Bear’s Brook.
D. Canslﬁ;or'ian % Middle shale and sandstone of Baxier’s Brook.
’ Lower flinty slate and sandstone of James River & Eigg Mtn.

syenitic rocks of Ohio; and schists of Sutherland’s River
and Garden of Eden.

Voleanic rocks are associated with these groups as high as G. 1 m, Voleanie rooks.
while a large proportion of the material of the Cambro-Silurian and
Pre-Cambrian is apparently of voleanic origin.

A. B, Pre-Cam-' {Felsltes of the shore at Doctor’s Brook and Georgeville;
brian ?

A, B, PrE-CAMBRIAN ?

In this division will be classed provisionally, on the authority of Dr. ﬂ‘;“ﬁfé‘l‘,’(‘,’;‘t’{gg

Honeyman, the felsitic rocks of Georgeville, Doctor’s Brook, and Aris- % these
aig on the Gulf shore, which are, at least, older than Medina; the
syenite, felsite and allied rocks between the head of the West River of
Antigonish and Garden River, upon which rest, unconformably, patches
of Cambro-Silurian strata; and the gneisses, schists, and syenites at the
base of the Cambro-Silurian, west of Garden River, at the head of
Sutherland’s and Moose Rivers and elsewhere. That part, or all of
these rocks may be Cambrian, or even Cambro-Silurian, cannot be
gainsaid ; but they are the lowest found in the region, resemble no
rocks known as Cambrian in other parts of Nova Scotia, are strikingly

*“ The fauns of the seas of the Lower Carboniferous coal formation and Permian periods,
both in Burope and America, present so great similarities that they may, in 2 broad view of the
subject, be regarded as identical.””—Acadian Geology, . 288.
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like those beneath the Upper Cambrian in Cape Breton, and those
called Pre-Cambrian by Dr. Ells, in the Cobequid Mountains.* But
it must also be borne in mind that similar gneisses and schists at Can-
terbury, N.B., have been included by Professor Baileyt in the base
of his Cambro-Silurian series; and that large masses of red syenite, cut

Cambro-Silurian rocks at James River and other places.

Gleorgeville Crystalline Rocks—In the great variety of rocks which
occur in the narrow belt along the shore between Livingstone and
Malignant Coves, there are probably more than the three Pre-Car-

Intrusive rocks boniferous series at present recognized. The two lowest of the latter are

Malignant
Brook.

Crystalline
limestone of
Greorgeville.

Quartz vein.

Greendale.

cut by syenite and granite, and all are unconformably capped by Car-
boniferous conglomerate. The extreme care necessary to trace the
boundaries of these formations is thus shown; and still further exam-
ination will be required to clear up all difficulties. The lowest are
regarded by Dr. Honeyman] as Laurentian, because of their resem-
blance to those of George River.

The pink, purplish and greenish flinty felsites and quartz-felsites,
veined and spotted with quartz and epidote, at the mouth of Malignant
Brook, are probably contemporaneous with, or newer than the Cambro-
Silurian conglomerate with which they are associated; whereas the
coarse crystalline diorites and syenites on the rough shore to the east-
ward are older, but break through the slates, banded felsites and crystal-
line limestones. The latter are not extensively developed, so that little
can be said of them. The felsites, like those of Arisaig, hold epidote and
quartz in blotches and veins; they are generally greenish-gray or gray;
with pink blotches; have chlorite and calespar in the joints, which are
so numerous that the rock breaks into small pieces under a blow of the
hammer ; and are not unlike the obscurely granular felsite of Capelin
Cove. .

The limestone is gray, bluish-gray, whitish and greenish, of varying -
purity, with indistinet bedding, serpentinous, and showing Eozoon-like
wrinkles, compact to broady crystalline, holding small ferruginous
patches, in one place forming a cliff twenty feet high, and apparently
of great thickness. A quartz vein, eight feet thick, separates a mass
of diorite from the limestone on the eastern side.

Immediately east of the road from Malignant Cove to Greendale, &
small brook presents exposures of dark-bluish gray and greenish rocks,
obscurely crystalline, finely banded, resembling mica-schists, but con-
taining also patches of fine hornblendic rock, into which they appear

* (eol. Survey Report for 1885, p. 54 E.
+ Geol. Survey Report for 1882-83-84, p. 13 @.

{ Journal Geol. Soc. 1870; Trans, N.S. Inst. Vol. II., p. 196, Vol. IIL., p. 35, Vol. IV., pp. 58
and 454.
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to pass, and which resemble concretionary masses. Above these are
steel-gray and dark, flinty, quartzo-micaceous, banded strata, cut along
the bedding by a dyke of fine crystalline diorite, three feet wide.

On the road near Greendale are outcrops of dark greenish dioritic Iron ore.
flinty slates or schists, with scales of specular iron ore, large blotches
of milky quartz, fine golden mica and minute fibres of black hornblende,
either cut by, or passing into coarse syenite for a few feet, and inter-
stratified with chloritic and epidotic, very massive schists, strikingly Regomblanoe
resembling the rocks described by Dr. Selwyn at Yarmouth,* which at Yarmouth.
are probably also Pre-Cambrian. Ina brook, near the sea shore, are
greenish, epidotic, imperfect schists or slates, and massive syenite and
diorite, which at the shore contain quartz-veins eighteen inches thick, Quartz veins.
and are not unlike greatly altered Cambro-Silurian slate and flinty,
compact sandstone, mixed with igneous deposits. The soft, serpen-
tinous, calcareous, whitish rocks of the shore north-east of the mouth
«of this brook, are peculiar. Near the brook a rock, probably volcanie,
becomes more trap-like to the eastward and pinches out the last of the
limestone, which is here a bluish-gray banded variety. Succeeding it
are rocks like those of Capelin Cove, mentioned above. The boundaries
of the schistose and coarse dioritic rocks are shown as nearly as pos-
sible on the map. ‘

On the shore road, about one mile west of Georgeville chapel, is an (stalline
outerop of crystalline limestone, the only one seen inland.

Felsitic Rocks of Doctor's Brook and Arisaig.—Of these, as of the fore- g, ¢ .00,
going, it should be remarked that although they closely resemble theand .
Louisburg ahd Coxheath Pre-Cambrian, they may be of any age older
than Medina, and have been regarded both as metamorphosed sedi-
mentary, and as volcanic rocks. Full details regarding them have
been given by Dr. Honeyman and Sir J. W. Dawson.t They strike
in a narrow broken belt along the shore between Arisaig pier and
McNeil's Brook, and are cut by amygdaloid of Lower Carboniferous
age. On the rocky point of Arisaig pier and on a neighboring knoll Arisaig pier.
they consist of red and yellowish, flinty, compact quartz-felsite and
quartzite, but further east pass into fine grained syenite. The inter- pysyntrinite.
stratified band of dysyntribite, which is traceable for about a mile, is
a soft rock, of green, whitish yellow and other colors, about fifty feet
thick, apparently underlying the rocks of the pier, and associated with
red or brown, shaly, fragmental Louisburg shales, of considerable
variety of color, containing spheroidal concretions, two feet and less in
diameter, composed also of fragmental rock.

* Geol. Survey Report for 1870-71, page 271,

+ Trans. N. 8. Inst. Nat. Se., Vol. IIL, p.233; Vol. IV., pp. 53, 60 and 457; Vol. V., p. 271;
Acadian Geology, p. 567, and Supplement, p. 90; Journal Geol. Soc., Vol. VL, p. 347,and Vol.
XX., pp. 339 and 341.
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Brown and pink quartz-felsite form the high cliff called Frenchman’s
Barn, to the eastward of which is an indian-red and yellowish-green
shaly variety, made up of grains about as large as peas, every grain
having a radiating globular structure. After an interval of about half
a mile, occupied by Silurian fossiliferous strata, the shore east of Beech
Hill Cove again affords good exposures of greenish, yellowish, and
reddish quartzveined, flinty, compact or obscurely granular and frag-
mentary felsite and quartz-felsite, with obscure, bent and irregular
planes of bedding or jointing, associated with dark amygdaloids, appar-
ently striking with the felsites and containing shaly layers and bands
of rocks like those of Louisburg and Cape Rhumore* These occupy
the coast to Doctor’s Brook, to the eastward of which are blackish,
greenish and brownish shaly amygdaloids, reddish and purplish flinty
felsite and similar rocks.

In Doctor’s Brook, below the bridge on the shore road, the “pic-
turesque exposures of singularly mixed and indescribable rocks” of this
famous trout-brook belong to this series near its contact with Medina
fossiliferous strata. Not the slightest alteration is apparent in these
latter, which are full of their characteristic fossils one foot from the
contact. On the left bank, above the mill-dam, the felsites might at
first sight be mistaken for reddish altered Cambro-Silurian grit; but
seem in every case on closer examination to be finely fragmental Cox-
heath felsites, a conclusion supported also by a microscopic section
made by Mr. T. C. Weston.

At the mouth of Rory McDonald’s Brook, reddish-gray flinty felsites
are again in contact with evenly-bedded Medina shales; while on the
reefs are the reddish and greenish, shaly and thick-bedded, soft, trap-
like rocks of Cape Rhumore, which so often resemble sandstone and
conglomerate, but are evidently of voleanic origin.

Orystalline Rocks of the Keppoch, East River of St. Mary’s and Upper
Barney's River—The crystalline rocks of the hill country east of
Garden River consist chiefly of syenitie, dioritic and. felsitic strata,
rightly placed below the fossiliferous Medina by Dr. Honeyman, who
considers them also Archeean ;T while those west of that river are for
the most part laminated or schistose. It is doubtful whether these
rocks are not in great part newer, as their contact with Cambro-Silu-
rian strata would sometimes seem to prove; but the quantity of vol-
canic material in the latter is so great that these may be only the con-
tact of dykes, whereas isolated patches of comparatively unaltered sedi-
mentary rocks belonging to a later period are found within the felsitic

* Jeol. Survey Report for 1875-76, p. 379 ; for 1876-77, pp. 419 and 425; and for 1877-78, p. 8 7.
+ Trans. N. 8. Inst. Nat. Sc., Vol. V., p. 206.
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areas. On the hill west of Lochaber, fossiliferous Silurian rocks are Lochaber.
underlain by a ridge of trappean, fragmental and porphyritic felsites,
like those of East Bay and Louisburg, showing lines of obscure bedding,
frequently dioritic or passing into red syenite, and associated with
greenish or gray, fine-grained or compact, splintery, pyritous, mica-
ceous diorite, hardly distinguishable from fine sandstone, with threads
and druses of quartz. These rocks are seen both on the streams flow- Mot
ing into Lochaber and into MacGillivray’s mill-brook, in which latter Brooks.
they comprise greenish and purplish, compact, fine-grained and frag-
mental, Coxheath felsite, with traces of calespar, heematite, epidote and
serpentine. North of McNab Brook, compact gray or greenish-gray
porphyritic felsite or diorite, blotched with quartz, is mixed with
flesh-red compact quartz-felsite, greenish-gray granular felsite, whitish-
purple porphyry, with the oblique slaty cleavage of the Coxheath .
aluminous shales, and the prevailing red syenite of Upper Ohio. The Sontact with,
contact of the Silurian rocks is here so abrupt, that without a fault, the
felsites could not be regarded as intrusive among, or newer than the
former, only three feet being concealed between the felsites and a
series of little altered greenish and gray fossiliferous argillites or dark
slate and flaggy fine sandstone, veined and blotched with quartz. A
ridge of high land indicates the extension of the felsites northward to Copper ore.
a point behind John McNaughton’s, where traces of copper pyrites
are found in connection with blotches of quartz.

Similar rocks are cut through by the brooklets which enter the West Wost Biyer of
River of Antigonish, on the west side, above Beaver Meadows. On
the first of these brooks, opposite St. Joseph’s chapel, they under-
lie a gray, coherent, Carboniferous limestone, which has been quarried ; Contact with

Carboniferouss

they consist of very light-colored and greenish-gray, splintery, compaet
obscurely porphyritic and granular felsite and quartz-felsite, contain-
ing spots of hornblende, chlorite, epidote, heematite and other minerals ;
and of beautifully mottled felsite, much of which is granular. On an
adjoining brook, are gray, compact, flinty felsite and quartz-felsite,
sometimes light in color, resembling the variety at Coxheath fit for
fire-clay, but containing specks of pyrites. Along the hill, near the
Ohio cross roads, felsites underlie carboniferous limestone, the boun. )
dary of which has been closely traced. They are of the usual colors, guarts veins.
hold veins of white quartz, loose blocks of which one foot in diameter
lie around, and they pass into syenite or into beautifully mottled,
fragmental, coarse felsite-breccia and epidotic porphyry, containing Coprer ore-
traces of copper.

The dark greenish-black color of the rocks in the large brook south
of the cross roads, indicates their hornblendic character. They are Keppoch..
succeeded upstream by a lighter greenish granular mixture of felspar
and hornblende, which extends to the Keppoch road.
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The adjoining brook displays dark greenish, obscurely granular
diorite and red and green syenite, containing minute veins and crys-
tals of quartz, with specks and films of hsemgtite. The syenite some-
times contains mica, but in thenext brook to southward, passes into
red, nearly compact quartz-felsite, shown in fine cliffs.

Near the head of the Ohio settlement, the prevailing Pre-Carbouni-
ferous roek is red syenite.

On Callahan Brook, Carboniferous limestone immediately overlies
gray, purple and reddish syenite and felsite, traps, tuffs and amygda-
loids, the relation of which to the succeeding bluish and greenish flinty
slates is obscure. These slates are apparently Devonian, but possibly
Cambro-Silurian, probably altered by the traps, which, however, are not
clearly of the same age as the syenite and felsite. These traps, how-
ever, may be of the same age as the syenite that cuts the Cambro-
Silurian strata of James River. The next brook exposes only reddish-
gray, coarse and compact syenite like that of Stewart’s and of the upper
dam on the West River, containing a minute quantity of hsematite ;
while in the river, immediately above the foot bridge, are gray felsite
and purple trap. Below the bridge at Stewart’s, the unconformity of
the syenite and of the Carboniferous strata is well shown, the former
here containing minute scattered traces of specular iron, explored in
several pits.

On the track between John Carroll's and Garvie Lake, light-gray,
compact, flinty quartz-felsite, with glittering grains of vitreous, color-
less quartz, passes into flinty porphyry and red syenite.

Dioriticrocks are also found in great abundance in this neighborhood,
with blocks of purplish trap; and above the settlement on the West
River, bluish-gray,” compact felsite accompanies the red and gray
gyenite of the road from Ohio to the Black Brook of St. Mary’s, but is
interrupted by outcrops of green slate. At the head of Big Meadows
Brook, porphyritic felsite of reddish-gray and other colors, showing
its fragmental structure on weathered surfaces, is in place, near reddish-
gray, not greatly altered sandstone, probably upper Devonian.

In the branch of Beaver River, below Meclsaac’s, at the county line,
are exposures of reddish and of gray, compact, flinty felsite and quartz-
felsite.

Below the fork of the branch from the little lake to the eastward,
gray, greenish and red flinty felsite and greenish porphyritic diorite
appear as far as the crossing of the road to McLean’s. The rela-
tion of these rocks to the Cambro-Silurian siliceous slates of the vicin-
ity is obscure. Near the fork of the brook flowing from McEachern’s
Lake, are outcrops of bright red syenite and gray fragmentary Louis-
burg felsite. That one of the outcrops of felsite is newer than the
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slates, seems to be certain, but that the red syenite is aleo newer,
requires further proof. Gray and blackish, fragmental, Louisburg brec-
c¢ia and bright-red, compact, flinty felsite, passing into syenite, are also
seen at the cascades, with fine, pyritous diorite. On the hauling-road
from this branch to Angus McDonald’s, greenish Cambro-Silurian slate
is found near the clearings ; while felsite and diorite occur for three-
quarters of a mile from the river. In the upper part of the river, no
rocks are met with, and the felsites, diorites and quartz-felsites, which
form the southern boundary of the green slates in Coillteach Brook,
more closely resemble newer intrusive rocks than Pre-Cambrian, and
those at the mine in the branch from McEachern’s Lake, appear also gegimentary
to be mixed intrusive and sedimentary. At the shaft, greenish-gray focks of the
and whitish, very flinty, porcellanous rock, full of cubes of pyrites and Beaver River..
threads of quartz, has been mined ; but the veinstone shows only
chlorite. The syenite in the immediate vicinity would appear to alter
the slates: it extends up to the lake, and is exposed in rocky
gorges, and at cascades, then passes into quartz-felsite. Between the
lake and the Black Brook road, are blocks of hornblendic slate. From
the lake westward to Andrew McKay’s, the soil is bad, and is strewn
with blocks of coarse, white or flesh-colored granite, composed of trans-
parent milky or colorless quartz, pinkish felspar and light or silver-
gray mica, the mica being in small proportion or altogether absent.
On the middle branch of Barney’s River are felsites, diorites and
similar rocks, not belonging to this division, but cutting Cambro-Silu- Barney’s River-
rian slates. voleanie roeks. -
Above the road to Forbes Lake, crystalline rocks are very abundant,
consisting of granular diorite and gray orreddish syenite. At the out- Forbes Lake.-
let of the other smaller lake is a ledge of greenish fine diorite, compact
felsite and reddish syenite containing little hornblende. In the little
brook east of John J. Robinson’s, greenish felsite and diorite are suc-
ceeded downstream by Cambro-Silurian quartzites. In the neighbor-
hood of the Rossville school-house, dioritic rocks are in place, and
diorite, syenite and felsite in the brooks between thissettlement and the
west branch. Where they come in contact with Cambro-Silurian slates,
the latter do not seem to be more porcellanous than usual. In the west
- branch of Barney's River, apparently mixed with the-Cambro-Silurian
conglomerate, described elsewhere, are outerops of reddish and greenish,
compact, porphyritic felsite, quartz-felsite, fine diorite,.red syenite and
allied rocks, perhaps intrusive, perhaps belonging to this division.
Higher up, in cliffs and at cascades, are seen red syenite, or a gray coarse
mixture of felspar and hornblende with very little quartz ; and still
higher, the prevailing rock is syenite, with, oacasionally, felsites. The
rocks are well exposed in the roads, fields. and brooks, while on the-
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main river, above Robert McKay's, outcrops first of red syenite, then
of dark gray, pyritous, porphyritic fine felsite and diorite, with bright-
red syenite, extend to the Marsh settlement and thence past Brora Lake.

That some of the porphyritic rocks of this river are older than the
Cambro-Silurian conglomerate seen lower down, is almost certain ;
for the well-rounded pebbles of the conglomerate often consist of frag-

"ments of felsites.

On the shores of Brora Lake, gray and reddish syenite, and bluish,
massive felsite and felsitic slate, are associated with red slates, perhaps
Cambro-Silurian. On the road from the Garden of Hden to Barney’s
River, felsites are seen in many places, succeeded by the schists of the
next division, and syenite and felsite occur also between the Garden of
Eden and Beaver Lake. In Campbell Brook, quartzites and conglom-
erates, perhaps Cambro-Silurian, seem to be in patches among compact
and granular, massive felsites, with blotches of milky quartz, associated
with felsitic slates of various colors, succeeded upstream by brownish
conglomerate, composed .of the foregoing rocks, and succeeded again
by gray, flinty, massive and laminated felsite.

In both branches of the brook, many varieties of fragmental Cox-
heath felsite, aluminous slate, red porphyry, syenite and hornblende
rock, are found, as well as in the Garden River, but here again they are
perhaps, in part at least, intrusive. All the rocks on the road between
the Garden of Eden and Rocky Mountain, consist of syenite and
felsite of varieties similar to those which are also found on the road to
Green Settlement, and on that toward William Brady’s. On the road
past Thomas McBean’s, back to the post road, the felsites are succeeded
by bluish-gray slates and other rocks, perhaps Cambro-Silurian.

Reddish syenite, often coarse, occupies most of the road between the

Black Brook of Keppoch and Black Brook, and thence to the main road at East River.

East River,
8t. Mary’s.

Black Brook
1akes.

Jordan Brook.

Above the settlement, Black Brook exposes bluish-gray, massive
felsite and quartz-felsite, succeeded in the west branch by red and gray
flinty slates, probably Cambro-Silurian, but giving place higher up to
felsite, syenite and diorite of different colors.

On the upper lake in the settlement are outcrops of red, nearly cor-
pact syenite, without much hornblende, of felsite and of dark-gray,
coarse diorite, veined with epidote. Above the second lake, syenite
forms the walls of a rocky gorge with a fine pool, while below the lake
is a celebrated dome-shaped fall, thirty-five or forty feet high. Imme-
diately above the road, at this lower lake, are large outcrops of coarse,
reddish and pink quartz-felsite, passing into syenite and mixed with
diorite; and similar rocks extend to McKay Brook, where they are
overlain by dark slates and quartzites of doubtful age.

In Jordan Brook, below Cameron’s marsh, mottled red, gray and
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green, obscurely granular and compact felsite, passing into red syenite,
is agsociated with gray, softer felsite, and a band of breccia, like that
carrying the copper at Coxheath.* In the other branch is a bright-red
and mottled felsite.

Crystalline and Schistose Rocks of Moose River, Blue Mountain and

Sutherland's River—~These rocks, supposed by Dr. Honeymant and Dr.
Ells to be Pre-Cambrian,} and now admitted by Sir J. W. Dawson § to
be as low as the base of the Cambro-Silurian, extend in a belt, Extent.
geveral miles in width, from the Garden of Eden up Moose River
to Blue Mountain and McLellan’s Mountain, where they are
overlain by Cambro-Silurian and Silurian strata. Their most easterly
outerop seems to be in Campbell Brook, in connection with coarse
conglomerate, flinty grit and quartzite, probably upper Cambro-
Silurian, and reddish-green syenite or felsite; red, white-spotted,
fragmentary felsite; variegated red, whitish and purple felsite, like
that of the Green Settlement school house ; fragmental, soapy -and soft
aluminous slates, weathering to look like grit, of great variety of color,

and containing specular iron.

Felsites and fragmental slates are also found on the west side of Pden Lake,
Eden Lake, and in Moose River above the lake. How they are related '
to the Cambro-Silurian rocks at the copper mine is uncertain; but
fragmental slates are here also present.

Pearly tale and mica-schists, containing spots of quartz, occur in
Moose River below Barney’s River road, with greenish, porphyritic,
fine diorite ; they are sometimes chloritic and closely associated with

light-gray, flinty, siliceous, Cambro-Silurian slates, like those of Rigg

Mountain. Lower down are pearly, scaly glates, containing serpen-
tinous matter, and giving a beautiful play of colors, These consist,
essentially, of quartz and felspar, and are interstratified apparently
with fragmental rocks, perhaps fit for fire-clay.

In the large mill-brook from the north, are dark-greenish or gray
pyritous, fine diorite or felsite; porphyritic and fragmental, epidotic, Traces of
quartz-felsite, with films of heematite in the joints; soft Coxheath slate, iron ore.
often fragmental and full of scales of specular iron; below these are
compact and granular felsite, and higher up the stream, schists, granular ¢, ranch¥of
slates and crypto-crystalline, fragmental felsites. In the eastbranch of French River.
French River, for some distance above Manning Mountain road, ‘are
good outerops of compact and granular, flinty felsite and quartz-felsite,
passing into reddish and gray syenite. Higher up, the river runs in

k'Y

* Geol. Survey Report for 1879-80, p. 123 r.

1 Trans. N. S. Inst. Nat. Se., Vol. V., p. 206.

1 Geol. Survey Report for 1885, p. 54 k.

§ Supplement to Acadian Geology, p. 80, and Can. Naturalist, Vol. IX., No. 6.
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cagcades over greenigh, and dark, fine diorite and light-gray, flinty
crystalline, porphyritic quartz-felsite, the latter, still further up stream,
becoming obscurely gneissic and mixed with dioritie, talcose, syenitic
and chloritic rocks. Then come very slaty, coarse-grained, talcose
granite or gneiss; gray, fine, silvery, pearly talc-schists ; flinty felsitic
and quartzo-felsitic slates, full of quartz veins, often pyritous. Similar
schists occupy all the country hereabout, extending eastward to the
head of Garden River.

On the Foot road, south of the fine outerops of Cambro-Silurian grit
and slate near Glenshee, occurs a band of greenish, nearly compact
felsite ; pearly, soapy slates or schists, like those of Sutherland’s River;
micaceous hornblende-schists; silvery and pearly, talcose, chloritic and
mica-schists, resembling a fragmental rock and with hard spots of
guartz in imperfect crystals and grains. The schists are in many places
veined with quartz, and extend to the road at Moose River post-office ;
in the valley of the river there is, however, a belt of Silurian. On the
road from Moose River to Blue Mountain, schists and fragmental fel-
sites extend for some distance, but require further examination.* On
the track between Robert Chisholm’s and Smith’s Lake, are schistose
felsites, syenite and Silurian strata.

Below the Blanchard road, also on Sutherland’s River, are aluminous
slates, resembling those of Coxheath; among them an impure variety
of the fire-clay, fit for pottery,t with its charaeteristic interlocking
plates. A red, compact porphyritic felsite, and a pearly, fine, soft,
soapy, mottled, scaly shale, passing into a granular Tock resembling a
grit, are also present. Greenish, soft, fragmentary Louisburg shales:
red, flinty, quartzveined felsite; light-greenish, shaly, flinty felsite
and similar rocks are, above the bridge, cut by dykes of dark-green
diorite ; ¢hey extend to the McInnes Settlement and beyond, toward
the East River of Pictou.

In the neighborhood of Sutherland’s Lake, are reddish-gray, compact
and granular felsite and quartzfelsite. In the marshes near the small
lake to the southward, these rocks are in contact with Medina fossili-
ferous strata, and extend thence to Smith’s Lake,

Silurian rocks occupy the road down the west side of Sutherland’s
River, from the Blanchard Road school-houseto the bridge at Archibald
Fraser’s, where large blocks of fossiliferous sandstone are found. On
crossing to the east side of the river, however, blocks of felsitic, horn-
blendic and other schists occur, mixed lower down with others of
Silurian rock. : )

On a by-road to the right, up a brook, Silurian sandstone is in place

* Trans. N. S. Inst. Nat. Se., Vol. V., p. 206.
1 Geol. Survey Report for 1875-76, page 423,
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for some distance; but beyond it on the main road are schists, some of
which greatly resemble the Bigg Mountain Cambro-Silurian slates, to
which series they may possibly belong, as well as the rocks at the
falls of the river lower down. This point requires furtherstudy. The Gambro-
rocks at the watering-trough are, without doubt, Cambro-Silurian. ’

On the road across Sutherland’s Mountain, past Sutherland’s Lake to Sutherland’s
‘Blue Mountain, reddish, flinty, compact and granular, porphyritic fel- Moo, fmd Blue
gite; greenish, soft, fragmental rock ; quartz-felsite, with distinct grains
-of quartz; red syenite and allied rocks, are overlain by Silurian strata.

Syenite, diorite, felsite and quartz-felsite apparently cut the schists
of Morrison and McGrath Mountains, the schists being of -the
usual variety and overlain by Cambro-Silurian grits. At the head of
the East River of Pictou, between Smith’s Lake and the Garden of
Eden, the gray diorite, syenite, felsite and fragmental rocks are similar
to those between Eden Lake and Black Brook, while everywhere in the
meighborhood are patches of soft slate and sandstone belonging to the
Cambro-Silurian, Silurian and Devonian systems. Whether the blend-
ing of these sedimentary rocks with voleanic matter, often seen along
the contact, indicates a subsequent or a contemporaneous origin of
the latter, or whether later intrusions have taken place along the line
of contact is yet obscure.

The syenite of Williams Point, Antigonish, and of the eastern side Antigonish.
-of the harbour¥* may be Pre-Cambrian, but is perhaps more likely
of the same age as that which cuts the lower Cambro-Silurian rocks of
James River. It is gray or reddish, coarse or fine, in places almost
pure felsite, and sometimes holding black mica. It forms high" pre-
<cipitous knolls of irregular size and shape, rising three hundred feet
above the sea, from which fine views of the surrounding country may
be obtained ; and it is unconformably capped by gray Carboniferous
limestone, largely quarried, full of fossils— Leperditia Okeni, Cyrtoceras,

Conularia and Dentalium—and containing galena. .
The structure of Cape Porcupine, on the Strait of Canso, has been Cape Poroupine
fully given in the Geol. Survey Report for 1879-80, page 9 ¥. The
glates are more crystalline than those of the Cambro-Silurian, presum-
ably older, and not appreciably altered near the contact of the syenite.

D. CaAMBRO-SILURIAN.

The general distribﬁtipn of the rocks of this system has been already
sketched. They are placed beneath the Medina by Dr. Honeyman,t

* Transactions N. 8. Inst. Nat. So., Vol. III., pp. 83, 37 and 199 ; Vol. IV., page 72, and Vol,
vI1.,p. 3812

1 Trans. N. S. Inst. Nat. Sc., Vol. V., p. 199.
2
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include Sir. J. W. Dawson’s Upper Cobequid series,* the grayish con-
glomerates of Wentworth, and the iron ore series of Londonderry
mines.t But both Dr. Honeyman and Sir J. W. Dawson have included
as Carboniferous large areas among the mountains, at Malignant
Cove] and at Arisaig, in which the strata are of this age.§ Three
distinet groups may be recognized, exclusive of the schists and felsites
provisionally called Pre-Cambrian :—
1. The lower flinty slates, quartzites and ¢ whin ”-like 1ocks of
James River and Eigg Mountain’; '

2. The soft reddish and olivaceous slates of Baxter's Brook and
Brian Daly’s Brook ;

3. The reddish and gray sandston e, grit and conglomerate of Bear’s
Brook. .

The junction of the Silurian and Cambro-Silurian rocks is closely
and accurately defined on the map; the boundaries between the
subdivisions of the latter require further study and, as they depend
chiefly on the accurate determination of three somewha,t similar sets of
rocks in a region where continuous sections are not often attainable,
and where fossils are scarce, some allowance must be made for their
indefiniteness. The fossils found belong apparently to the middle
group ; they consist only of obscure annelid markings, of a fragment
of a cystidean stem and of certain obscure brachiopods. Perhaps,
however, a more thorough search will show that they are abundant.

1. Lower Flinty Slates and Quartzites of James River.—~These rocks,
where largely developed, being cut by intrusive masses, chiefly of
syenite, it might be supposed that the greater degree of alteration was
due to the latter, and that they weére only altered strata of the second
and third groups. This, however, does not seem to be the case; on
the contrary, they probably underlie the soft shales unconformably.

An isolated hill-range of sedimentary and volcanic rocks lies west of
the ghore road from Antigonish to Morristown, including the Antigonish
Sugar-loaf and the hills behind Ogden Pond.|| They consist chiefly of
greenish-gray flinty, rubbly slates and quartzites, cut by numerous
quartz veins and by dykes of syenite, mixed with reddish and greenish,
ferruginous, chloritic trap and diorite. In the brook along the old
‘Gulf road, red and green, splintery, pyritous slates are mixed with

MoIsaac Point. fragmental felsite. Where they come on the shore at McIsaac Point’

* Acadian Geology, Supplement, p. 79,
t Geol. Survey Report for 1885, pp. 52 and 53 &,
i Trans. N. 8. Inst. Nat. S8c., Vol. VL, p. 315.
§ The Cambro-Silurian rocks of New Brunswick are deseribed in the Geol. Survey Reports
for 1879-80, p. 22 » ; for 1880-81-82, p. 15 b ; for 1882-83-84, p. 13 ¢, and 1885,p, 23 G.
" IITrans. N. 8. Inst Nat. Se., Vol. IV., p. 70.
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Morristown,* they comprise grayish, greenish and reddish, jointed,
coherent flaggy quartzite, sandstone or grit, drused with hematite,
crossed in all directions by quartz-veins, cut by dykes every few yards,
and resembling the upper group at Barney’s River, but associated with
greenish flinty slates like those of James River falls.

Sometimes the grits are so much altered and mixed with traps that
at first sight they might be mistaken for felsite-breccias, especially
where the dykes run in the bedding. These dykes contain films of
heomatite, calespar, pyrites and a serpentinous mineral like that of Dysyntribite ®)
Arisaig. In thelower part of Ogden Brook, Carboniferous conglomerate 0gden Brook.
is underlain by greenish altered pea- and nut-conglomerate or breccia,
like that of Beaver River, which appears again at the head of the
brook. Rough cliffs of similar rocks are found in different parts of this
mountain. On the brooks and roads south of Hallowell Grant post- Jallowell
office, they are more flaggy than usual, perhaps represent the Baxter’s
Brook group and are covered, near the school-house, by Carboniferqus
conglomerate.

In the much larger metamorphic area, which, beginning near Cape
George, extends along the gulf shore to McAra's Brook, these rocks
are again found. On the shore at Georgeville, below Hugh McPherson’s Georgeville.
house, the dark slates with lighter gray bands resemble the strata of. .
Rogers Brook, Hallowell Grant, all being so jointed that they break into
pieces seldom larger than a pigeon’s egg. On approaching the coarse
diorite which abuts against them on the west, they become more pyritous
and poreellanous, and their resemblance to the “whin” of the gold-fields
is remarkable. They are cut by dykes of diorite and by a white
granular quartzite, containing usually a little hornblende and felspar.
To the north-eastward, past two little brooks emptying into a fishing-
. cove, is another brook, beyond which a dirty-green, flinty, nearly: com- Conglomerate.
pact conglomerate overlies the slates from which it is largely derived,
pebbles of both dark and light-gray slate being numerous, with others
of coarse crystalline syenite and diorite. But more abundant than these -
are pebbles of the quartzite just mentioned. This conglomerate is the
same as that of Malignant Cove and probably not higher in the series
than the Baxter's Brook group. Black slates and flinty sandstones, be- .
longmg also to one of these groups, have numerous small quartz-veins,
‘which in the brook east of Georgeville and near the post-office «at
Greendale have been mined for silver. At the former place, talc and Bilver () mines
serpentine occur in some quantity in the vein which is thirteen inches
thick, while the planes of the slates contain much graphite.and pyrites -
Similar rocks underlie ‘the conglomerate at the mouth of this brook, .

* Acadian Geology, p. 347.
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and on the shore road both east and west of if, being well exposed in
the little brooks. The various lines of contact of the Carboniferous
conglomerate, Cambro-Silurian conglomerate, syenite and slates above
described will be seen on the map. Between Livingstone Cove and
Ballantine Cove, Carboniferous conglomerate is perhaps everywhere -
present on the road, butto the south of it, greenish-gray, quartz-veined,
James River slates are found in the brooks, and in the branch of
Ballantine Brook near McNeil's, contain films of pyrites in the bedding.
The light and dark-gray flinty slates and lenticular beds of bluish-gray
compact limestone on the shore mear Livingstone Cove probably

. underlie the conglomerate mentioned above, the latter being in turn

overlain, not far west of the cove, by Carboniferous conglomerate, con-
taining pebbles of both these groups.

Up the brook about: 600 yards southwest of Livingstone Brook, Car-
boniferous conglomerate is in place for some distance from the shore
but is succeeded below the road by fine outerops of Cambro-Silurian
conglomerate, greenish, fine, rubbly grit and soft quartz-veined slates,
like those of Baxter's Brook, The black massive slate near the road
might yield fossils, but the exposures are not good. Higher up are
cliffs of greenish, quartz-veined, flinty rocks, with soft, very calcareous,

Voleanie rocks. dark hsmatitic, chloritic and epidotic trap and diorite.

The conglomerate and associated Pre-Carboniferous rocks of

Malignant Cove Malignant Cove apparently represent the higher of the two groups at

Georgeville, while underlying them, on the tributaries of Malignant
Brook from the westward, are James River sandstone, grit and slate.

Silver () mine. NOt far above the mill at the shore road, search was made for silver in

The Hollow.

greenish and dark bluish-gray pyritous flinty rock, in thick and flaggy
beds, cut by porphyritic felsite and diorite. Near the head of Arisaig
Brook, the precipitous walls south of the Hollow are of felsite and .
diorite, which cut flinty slate and quartzite shown, but without definite
dip, at the cascades of the little brooks.

Above the Trunk road, at the falls and cascades of the steep and

Doctor’s Brook, bouldery west branch of Doctor’s Brook, similar strata are still more

Back settle-

largely displayed, comprising greenish-gray compact sandstone or
siliceous argillite, crystalline, greenish, pyritous, fine-grained and por-
cellanous argillite, with a somewhat obscure dip, greatly jointed and
cut by dykes of greenish crystalline diorite.

The volcanic and sedimentary rocks on the east branch of Doctor’s
Brook, above an outlier of Carboniferous limestone, include patches of
bottle-green, flinty conglomerate like that of the Georgeville shore.
Farther south on the Pleasant Valley road, are outcrops of greenish
fine crystalline rocks ; these are also found in the back settlement of

ment of Arisaie Arigajg, the precipitous descent to the Little Hollow probably separat-
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ing them from the overlying group. At the head of the various
tributaries of the east branch are cascades dewn cliffs of massive Cam-
bro-Silurian sandstone and slate, sometimes ribanded, and like the
former cut by dykes.

The rocks first seen among the diorites of the head of Knoydart knoydart
Brook, west of the little lake, belong doubtfully to the Baxter's Brook P
group; lower down, others of the flintiest description show the bedding
by bands of diﬁ'erent colors, as they do also at the watering trough
near Dunmaglass.

At the west end of the Hollow, near Bailey's Brook, a knob of flinty Bailey’s Brook.
sandstone and porcellanous argillite, with indefinite dip, is isolated
from the main mass of these rocks in Brown’s Mountain by Silurian
and Carboniferous strata, or by reddish, sandy grits of the Bear’s Brook
group. In the mountain east of John McLean’s, James River rocks
are cut by dykes of porphyritic felsite and diorite. :

On Vamey’s Brook, greenish-gray, flinty slates and sandstones, inter- vamey’s Brook
sected by a network of minute quartz-veins, come from beneath the
fossiliferous Silurian shales of the lowland and rise into a hill. On the
main branch, below the mountain road, fragmental felsite and diorite
are associated with slates which, at the road, are somewhat pearly,
soft, greenish and finely laminated. The rocks of the west branch of
Bailey’s Brook and the head of Bruce and Bear’s Brooks, are perhaps
also of this age. The flinty slates and dykes of Right’s River righ’s River
require no special mention. Above Clydesdale, massive, twisted,
jointed, ribanded, white-weathering quartzite and slate are cut by
dykes of dark crystalline diorite, and hold blotches of quartz and
calespar near the contact ; they prevail also in the mouuntain west of
the Pleasant Valley, and on the Brown’s and Eigg Mouutain roads.

The typical rocks of this group found on James River succeeding red yames River.

intrusive syenite consist of beds like the foregoing—light-gray and
greenish gray, flinty, splintery, compact sandstone or siliceous slate, so
coherent that the bedding, always obscure, is here distinguishable only
by bands of color. Further up, the beds become more distinct, but are rairusive rocks.
intersected by dark-green fine diorite,blotched with epidote and calcspar,
Above the syenite on the first branch from the west, these rocks are
full of gquartz-veins, some of which are pink, and probably, from the
gyenite which again succeeds higher up and with alternations of
argillite occupies all the district hereabout, and passes sometimes into
massive granular felsite or diorite of greenish and gray colors. Near
the Brown’s Mountain road, and above the falls, are outerops of whitish,
fine, flinty sandstone or quartzite. Below the confluence of two large
branches and just above the falls, greenish-gray flinty slates and sand-
stones are cut by dykes of fine pyritous diorite.



Brierly Brook.

Iron ore.

" Composition.

Baxter’s Brook.

Brian Daly’s
Brook.

22 p NOVA SCOTIA.

On other brooks to the westward of James River, syenite and gray
diorite cut quartzite and siliceous slate. On one of these brooks, at a
fall, is a vein or dyke, two inches thick and downward, of flesh-red,
compact, and finely crystalline quartz-felsite, with a few grains of
mica and hornblende. The mixture is homogeneous, and the grains
not go large in the granular portion as in the syenite, yet the vein pro-
bably represents the syenite and is intrusive or newer than the slates.
On another brook, associated with the siliceous rocks, is a dark, indian-
red and green, coarse, granular diorite ; in another, a compact, flesh-
red quartz-felsite, holding porphyritic crystals of felspar, probably
part of the red syenite mass in contact with the slates along a very
irregular boundary and throwing veins a short distance into the latter.

On Brierly Brook and other brooks of the neighborhood above
the railway are other dykes of reddish syenite in flaggy sandstone and
slate. West of the main branch are small traces of specular iron.
Some of the Cambro-Silurian strata of Kerrowgare and Blue Mountain
belong perhaps to this group, but the boundaries have not yet been
defined.

2. Soft Slates of Baxter's and Brian Daly's Brooks.—The typical
rocks of this Middle Cambro-Silurian group underlie the reddish-gray
grits of Marshy Hope, apparently unconformably, although the rela-
tions of the two groups are often obscure and the boundaries doubtful.
They consist largely of contemporaneous volecanic materials, and even
the sedimentary beds appear to be, in part, of similar origin. On the
top of the hill, at the head of Baxter’s Brook, outcrops of quartz-veined,
flinty, reddish-gray grit, are in place on the winter road from Alexan-
der McDonald’s (Weaver) to the head of Beaver River. Eastward from
these outerops the detritus is greenish, smooth, somewhat pearly argil-
lite, which is in place with fine, gray micaceous sandstone in the
brook. Upstream, on the main branch above the fork, similar rocks
are cut by dark-greenish, nearly compact diorite; while . higher still
come reddish-gray, quartz-veined, flinty sandstone and grit. Below
the fork are cliffs of gray, slaty, porphyritic felsite, succeeded by red
and green mottled, soft, friable slates or shales, with films of calespar
in the joints and small traces of heematite. TLower down, greenish and
reddish flinty, fine-grained or compact, smooth, friable sandstone, and
shaly or massive argillite, veined with quartz; and slates and massive
argillite, extend to the telegraph road.

The first rocks seen above the railway in Brian Daly’s Brook,* are
gray and reddish-gray sandstone, grit and conglomerate, largely corna-
posed of the debris of greenish and bluish-gray and reddish soft slates

* Trans. N. S. Inst. Nat. Sc., Vol V., p. 199.
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or argillites, like those of Baxter’s Brook, which are in place, a little
higher up, with flinty, splintery sandstone and more siliceous argillite.
All these are overlain by the Medina belt of Marshy Hope valley. In gilurian basin.
the hill-range between Antigonish and Morristown, rocks of this group fiasorish
appear to be largely developed. At the head of a branch of North o, River.
River, is a considerable breadth of gray and light-colored fragmental
shales or slates, perhaps volcanic tuffs; and numerous similar outcrops
in the neighboring branches, associated with syenite, greenish-gray,
massive slate and quartzite or sandstone, and reddish-pink and gray,
_slaty felsite and quartzite. Lower down, and below the highest out-
crops of Carboniferous limestone, are felsitic rocks and a beautiful red
syenite passing into almost pure quartzite or quartz-porphyry.
" In a small branch from the eastward, greenish, rusty, ferruginous
and calcareous or dolomitic sandstone and shale, probably represent
this group; the grit and conglomerate, near the school-house on the
mountain, may also be doubtfully referred to it; while other outerops
in the neighborhood belong perhaps to the James River group. These
rocks are well seen on the little brooks south of North River; on that
to the north they comprise flinty, massive, fine sandstone, and greenish,
silvery, smooth-bedded slates, with crystals of iron-pyrites, cut by
dykes of syenite. .

On the north branch of Right’s River, about a mile above the railway pjghi's River.
bridge, the little brooks from the eastward show massive cliffs of
greenish-gray and gracefully banded argillite and flinty, greatly joint-
ed, rubbly, quartz-veined, pebbly sandstone and grit, like the rocks
of Malignant Cove and Morristown. The land in the neighborhood is
good and well cultivated. The slates are cut by dykes of gray, fine,
epidotic, hematitic diorite, containing quartz-crystals in vugs.

The Hallowell Grant slates have already been described.

Underlying the Carboniferous conglomerate in Livingstone Cove Livingstone
Brook, above the road to Ballantine Cove, is a bottle-green Pre-Carbon-
iferous conglomerate with a band or vein of broadly crystalline
«calegpar or limestone; also, black slate, like that of McNeil’'s Brook
and the shore at Georgeville, but less porcellanous, with shiny,
structureless graphitic markings. Higher up, are black and gray,
quartz-veined slates and soft, light-gray sandstone. . Above the road in
the brooks nearer Ballantine Cove, are outcrops of dark slates full of
spots of pyrites, which is also in films between the layers, with many
veins of white oily quartz. -

Bluish-gray flinty slate, probably of the James River group, occurs
in some parts of the hill, and not far from the shore road.

On the shore, east of Georgeville, at-the mouth of McPherson’s Brook, georgeville.
the dark and light-gray, flinty rocks, seen higher up the brook, are
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overlain by the bottle-green Pre-Carboniferous conglomerate of Living-
stone Cove, which contains many pebbles of the slates and trap, and is

.well seen on the reefs at low water extending west to the next fish~

house, where it is interstratified with very dark slate, succeeded far-
ther west by a band of green conglomerate, fifteen feet wide. Quartz-
veins run in the bedding of this conglomerate and irregularly in the
dark slate. Both appear to skirt the coast outside a nuecleus of James.
River rocks; the slate being softer than that of the James River group,
rich in pyrites in films, crystals and spots, and holding lenticular cal-
careous and siliceous layers which may be fossiliferous.

Or: the shore at Livingstone Cove, the Carboniferous conglomerate is
unconformably underlain by greenish and reddish slates, massive, fine,
flinty sandstone and nut- and egg-conglomerate, intersected by greenish
calcareous trap and porphyritic diorite, by quartz-veins, sometimes
exceeding one foot in thickmess, and by others of whitish calespar, of”
one inch and less. The conglomerate, which is very much altered, is.
composed of pebbles of syenite, quartz, epidote and flinty argillite.

To the westward, finer rocks predominate, as already stated.

The conglomerate at the point of next cove is redder, and besides.
pebbles of black slate and diorite, holds many of red syenite.

Up the next brook to westward, the cliffs nearest the shore are of
light and dark gray flinty shales and flags, sometimes papery and
pearly, which should yield fossils, and are underlain upstream by
more flinty rocks with trap dykes. .

The reddish and Dbottle-green very flinty conglomerate around
Malignant Cove Pond, cut by dykes of dark diorite and reddish
porphyry, is mixed with quartzose sandstone above the bridge on the
shore road, and with slaty, coarse, conglomeratic grit and red slate,
resembling some of the Upper Cambro-Silurian rocks of Marshy Hope.
These form the walls of a gorge at the grist-mill, and near the saw-mill,.
are interstratified with greenish, flinty, quartzo-feldspathic rocks as
flinty as those of James River, and sometimes so crystalline that they
might at first sight be mistaken for p01 phyries and fragmental Louis-
burg breccia.

These strata are probably the same as those associated with lime-
stone on Livingstone Brook, onthe shore at the mouth of McPherson’s
Brook, Georgeville, and on McNeil’s Brook, from which fossils were
obtained; but whether certain beds do not belong to the upper, or
Bear's Brook group, isnot clear. They must be carefully distinguished,.
however, from the Carboniferous conglomerate higher up the brook.

Below Blind Allan’s shop are flinty James River rocks, cut by diovite..

ulf road at
aryvale.

To this group probably belong, also, the peculiar rocks of the brook
which crosses the Gulf road from the westward, immediately north of
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Maryvale—creanficolored, light-green and dark bluish-gray, rusty-
weathering clay-slates, with a few hard bands of light-green sandstone,
passing into compact quartzite and underlain by brownish slates, like
those of Sunnybrae, the Keppoch, Baxter’s Brook, and other places,
agsociated with light-colored slates, containing white porphyritic spots,
perhaps of voleanic origin, and cut by veins of a flinty mixture of
opague quartz and ankerite. Pits have here been dug in a brown, flinty Mining
friable rock, which contains films of calcspar, heematite and serpentine SBarrate: °¢
in the joints, and irregular veins of calcspar. Near the road, outcrops
of massive, gray, flinty sandstone or quartzite, with a reddish tinge, are
cut by red syenite, which contains very little hornblende. These
rocks, perhaps, cross the road in the high knolls which bound the
Carboniferous strata of Malignant Brook.

At the mouth of the little brook, about a mile east of McNeil’s Yoleanio and/

sedimentary
Brook, greenish, compact diorite is in contact with greatly altered fine foks west of
grit and reddish eonglomerate like that of Malignant Cove. Cove.

The first rocks seen above the shore road in McNeil's Brook are red- MeNeil’s
dish porcellanous, fine friable argillite and greenish-gray flinty sand-
stone and argillite, cut by dykes of diorite, and interbedded with
light-gray and whitish, somewhat micaceous sandstone and grit, often
loose in texture. Higher up are bluish and blackish, very flinty,
pearly, twisted slates, probably of the same formation as those of the
shore at Georgeville, from which were obtained certain narrow, fine Fossils.
graphitized wavy markings, probably trails of annelids.

Just below the falls are red slates and greenish, earthy, massive

concretionary sandstones, associated with dark hsematitic traps and Voleanie rocks..
diorites. Dirty-greenish and reddish-gray soft argillites are, above
the falls, cut by coarse, dark granular diorite; and higher still, green-
ish-gray, soft argillaceous shales show markings of fucoids and an Fossils.
obscure cystidean stem. Fine exposures occur on the branch of Mc-
Neil's Brook, at the fork of Angus Campbell’s road, where the red cal-
careous slate and gray-greenish more flinty slate strongly resemble
the rocks of Baxter’s Brook; and the gray and greenish, ribanded,
quartz-veined, flinty slate and grit, perhaps the highest beds of the
James River group. Westward of McNeil's Brook, and some dis-
tance above the shore road, are several outcrops of hematite among
ledges of greenish-gray flinty sandstone and shale, surrounded by red
slates, and cut by the greenish-gray massive diorite and traps of the
neighborhood.

At Angus Campbell’s gate, red slates are mixed with syenite and
trap; and in the small brook to the northward, whitish, flinty quartz.-
ite, with reddish and gray felsite and quartz-felsite, Lower down this
brook, the quartzite overlies the red argillite of the little branch from
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the left, and is overlain by cliffs of greenish and cre®m-colored, mica-
ceous, more or less sandy shales, with flinty quartzose layers, spotted
with ankerite, often mottled with red. At the Gulf road these slates
are covered by Carboniferous sandstone ; but in the next brook to the
southward, again appear, mixed with breccias, reddish and greenigh-
gray compact quartzfelsite or syenite and dark-green diorite; under-
lain higher up by tuffs and rocks probably belonging to the James
River group.

The soft rusty-weathering slates nearest the iron ore west of the
Gulf road evidently belong to this group; but higher up are more
flinty, ribanded slates, some also rusty and apparently interbedded with
traps containing streaks and amygdules of opaline quartz and calespar.

On the second brook crossing the Gulf road, north of Maryvale,
similar calcareous and dolomitic, rusty-weathering slates are crowded
with small crystals of iron-pyrites, interstratified with a greenish
breccia or conglomerate, and with gray, massive and slaty, soft trap-
like and fragmental rocks. Higher up are black, crumbling graphitic
slates like those of Georgeville and McNeil’s Brook. The resemblance
to the Baxter’s Brook rocks is more striking higher up the brook.
They are underlain by another band of greenish conglomerate, formed
apparently from the underlying James River group.

On the road up Doctor’s Brook, south of the Hollow, red slates with
interstratified breccias, flinty sandstones, and banded quartzites and
hematite are well seen for some distance, and are then underlain by
James River rocks, the contact with which is again seen not far from
the Trunk road, on the road through the back settlement. Red slates
are in place for seventy-three yards above the bridge over Doctor’s
Brook on this new road.

In all the little branches south of the Hollow, these red, concretion-
ary slates, associated with tuffs and other volcanic materials, include
many deposits of iron ore. On the Trunk road are outcrops of green-
ish-gray, soft, serpentinous, chloritic and calcareous slates, penetrated in
all directions by threads of quartz,

South of the crossing of Doctor’s Brook the James River rocks
probably begin. On the branch east of the Trunk road the volcanice
rocks nearest the main brook are succeeded upstream by greenish,
flinty argillite, reddish and greenjsh mottled, hsematitic and calcareous
argillite, passing in places into pure hematite and limestone, and
associated with bedded traps and with greenish, evenly-bedded argil-
laceous sandstones. These rocks strikingly resemble some of the
Devonian strata of McAra’s Brook; they extend to the deep bouldery
valley, or Little Hollow, in which this brook takes its rise, and from
which another begins to run to John and Andrew McDonald’s. In the
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small brook west of McDonald’s, traps are succeeded upstream by Iron ore of
flinty rocks, veined with slaty, oolitic, hematitic limestone, which hag DosigraBreoks
been dug.

A little higher, greenish, flinty, compact sandstone, in part thick-
bedded and nearly white, reddish or brownish, micaceous, compact or
fine-grained quartzite, sandstone and red slate, include a band of im-
pure hematite one foot thick, apparently enclosed between layers of
rusty, greenish-gray and cream-colored slate and sandstone, cut by
diorite, trap, and large masses of white quartz.

On the west branch of Bailey’s Brook are cliffs of greenish and gray Bailey’s Brook.
flinty, splintery argillite and quartzite, containing calespar and greatly
Jointed, which perhaps belong to this group, as well as the small
indefinite exposures in the adjoining branch of Barney’s River, which Barney’s River.
flows from Munro’s clearing.

On the branch of James River crossing Brown’s Mountain road near James River.
‘the county line, the rocks are, perhaps, in part at least, of this group,
<consisting of gray flinty grit and porcellanous slate, whitish and
cream-colored quartzite, cut by dykes of diorite. At New Strathglash
-and on the road to the post office at Brown’s Mountain, the soft slates
abound, but become more ‘flinty near this post-office. Between the
‘bridge at New Strathglash and Marshy Hope, light-gray and whitish
flinty siliceous slates are cut by flesh-red syenite or nearly compact syenite.
«quartz-felsite, and succeeded lower down by reddish-gray fine sand-
stone grit, conglomerate and greenish, fine, brecciated argillite, prob-

-ably belonging to the highest group. Slmllal rocks are also found at Right's River.
the head of Right’s River.

In the first little glen east of Marshy Hope railway station, whitish yyyshy Hope.
and reddish, flinty, quartz-veined, compact sandstone or quartzite is
followed by red and green soft argillite, easily splitting into flags sev-

-eral feet square, sometimes almost replaced by quartz-veins; other
neighboring brooks expose outcrops of sandstone, grit and slate,

In the brooks above the railway, east of James River, the contact of
the Cambro-Silurian slates with the syenitic and dioritic rocks is well
seen; the former are in part flaggy and thick-bedded, jointed, alte1ed
and arenaceous, splintery, with small quartz-veins.

The Marshy Hope Silurian strata form a narrow trough between gijyrian basin
dills of Cambro-Silurian rock. In the brook crossing the railway from g N2rb
the northward, east of the county-line, are the gray slates of Baxter’s :
Brook. On Pushee’s road no Silurian rocks appear, nor does the
detritus indicate any in the fields south-west of Lindsay’s old stage
stables. The brooks from the north-east at the 30th mile-post and at
the end of Glenbard road, expose greenish, flinty argillites, cut by
dykes of felsite and quartz-felsite. On this road, near the railway, are
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outcrops of reddish-gray sandstone, green, soft slate, and flinty grit.
On the brook from the road, at Hector Grant’s, are greenish and red-
dish, soft, splintery shales, with films of hsematite in the joints, and
bands of flinty, quartz-veined, compact and fine-grained, reddish-gray
sandstone, and grit, apparently belonging to the upper group; and
among them an outcrop of bright-green, soft, black-spotted trap..
Below the trap, the cliffs display reddish-gray, splintery sandstone and.
soft slate, veined and blotched with quartz and calespar. The boundary
between the two groups, however, is not distinct ; and the same may be
said of the rocks at the head of Bear’s and Bailey’s Brooks. '
The hill in the rear of Brian Daly’s house, Marshy Hope school and
post-office, probably marks the limit of the Silurian rocks, the road.
being thus approximately their southern boundary; while the hill on
the north, out of which these rocks extend at least to the first bridge,.
follows about fifty yards from therailway nearly to Oulton’s road. At
the 27th mile-post, Cambro-Silurian strata are probably not more than
150 yards south of, if they do not come into, the road, and the closing-
of the glen, near Rory Grant’s, seems to indicate the end of the basin.
Although most of the Cambro-Silurian rocks in the neighborhood of”

PleasantValley plaasant Valley, seem to belong to the lowest group, yet near the top-

Keppoch,

Beaver River.

of the Carboniferous valley are soft, greenish, calc-veined slates, per--
haps of the middle group." .

On the Keppoch, the most easterly outcrops of this group, seen in a:
little brook immediately west of St. Joseph's Lake, succeed a reddish:
and grey, porphyritic felsite, which underlies Carboniferous roeks..
They consist of brown or chocolate-red argillite, with a tinge of green,.
with harder layers of sandstone, cut by diorite dykes. Upstream are
blocks of fine grit, perhaps Carboniferous. On the roads west of this
brook, the green slate and gray flinty sandstone underlying thé Car-
boniferous conglomerate and limestone, are as usual cut by dykes and
apparently associated with fragmental felsites, like those to the south--
ward, which have been classified as Pre-Cambrian.

On Beaver River, above McLean's mill, greenish, smooth-bedded,.
gplintery slates, underlie Carboniferous conglomerate, and are cut by
dykes of greenish, coarse diorite. In Hartshorn Brook, greenish argil-
lites, containing blotches of white calespar and of a mixture of quartz.
and calespar, sometimes three inches thick, have a cleavage obligue to-
the bedding but with the same strike, and are associated with a breccia.
or conglomerate composed entirely of fragments of soft- green slates :
this may either be on the line of a fault or bederived from fragments of”
the James River group. A similar breccia is again seen on the railway
near Barney’s River station, in contact with intrusive rocks. Out-
crops occur at intervals up to the head of ihis brook and also on
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the adjoining brooks; they are always somewhat massive, flinty, and
:seldom show the dip.

Higher up the Beaver River, near McLean's road, are cliffs of gray
-and greenish, siliceous slate, more or lesssplintery, somewhat pearly, in
-contact with greenish, porphyritic felsite and quartz-felsite, containing
hornblende, iron-pyrites and epidote, and giving the slates at the con-
tact a flinty, porcellanous aspect and prismatic cleavage, which breaks
them into long pieces at right angles to the bedding. This outerop is
-on the right branch above the fork. The cliffs of the left branch show
.gray, bluish-gray and greenish, pearly, evenly-bedded, siliceous slates,

‘with a tinge of red, associated with sandstone and containing threads

and irregular blotches of quartz. On the road near McLean’s, the

felsitic and dioritic rocks, sometimes nearly compact, contain also

quartz and calcspar, massive and fragmental, some fragments being
one inch in diameter.

On Coillteach Brook the boundary between the greenish, pearly, Quartz veins.
siliceous slates and the felsites to the southward, is along a green, fine
diorite, gray granular quartz-felsite and gray, porphyritic felsite, seen
-only at the contact. '

The slates are full of white quartz, generally in the bedding, and
in some places nearly replaced by it: large masses of barren quartz
appear also in the felsite; this felsite, which has an obscure bedding,

-and seems to pass into the slate, is in part pebbly or brecciated, and
might belong to either group, although lower down it has rather the
appearance of an intrusive rock.

Nearly all the Cambro-Silurian rocks on the various branches of Barney’s River.
Barney’s River, appear to belong to the upper or Bear’s Brook group.

The strata of Rory Grant’s Brook, apparently belong largely to the
middle division, although the grit and sandstone of the hill and the
grit and conglomerate at the head of the brook, resembling those of
Malignant Cove, are perhaps newer.

On McIver Brook and on the middle branch of Bar ney’s Rwer, the Qontact with
rocks immediately beneath the Medina are apparently of the Baxter's Silurian.
Brook group; and if so, indicate its want of conformity with the
Silurian.

Above the carding-mill, on the river, they consist of greenish, red-

-dish and whitish grit and pyritous sandstone, associated with granular
and porphyritic felsite and diorite, bright red and green, mottled, frag-
mental rocks, and also with slates resembling those of Baxter’s Brook.
‘On the branch flowing from the new road near Irving’s, the slates are
cut by diorite and by greenish and reddish, soft, chloritic traps. Near
the confluence of this brook, Barney’s River shows greenish and gray,

somewhat pearly slates and whitish, pyritous grit, overlain by Medina
:sandstone, ~
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At their contact with the syenitic rocks of the mountain toward
Munro’s, the slates do not seem to be more porcellanous than usunal.

Those of the hill south of Piedmont Valley, belong in part to the
Baxter’s Brook group, and are cut by masses of syenite and other in-
trusive rock. On the southern slope of the hill, Medina sandstone is
underlain by reddish grit of the higher group; underlain in turn by
reddish, soft slates and flinty, splintery slates, like those of Glenbard ;
by gray and greenish slates, and on the northern slope, by greenish
and reddish banded slates.

On the top of the hill, near Avondale railway station, at John
McLeod’s house, red syenite is in contact with greenish, Cambro-
Silurian slate, while nearer the station and also toward Wm. Murray's.
house, greenish-gray, earthy, Silurian sandstone and slate are in place.

On the little brook, thirty yards west of Piedmont station, brownish,
soft Carboniferous sandstones are underlain by greenish slates, seamed
with a network of dark veins, greenish and gray, calcareous, massive
sandstone and slate, and reddish and greenish flinty argillite. On the
hills, which are for the most part cleared, fine outcrops of all these
rocks can be easily examined. On the Wagner road, sandstone is in
contact with greenish, quartz-veined, almost papery, Baxter’s Brook
slate.

Between the road and the top of the hill nmthward mottled red
and green, soft, pearly slates, veined with quartz, resemble certain
slates seen on Sutherland’s River. Ou the mountain farther north,
these are cut by reddish and gray, flinty, compact felsite and quartz-
felsite, holding small crystals of pyrites and passing into reddish fine
syenite, Nearer Piedmont greenish-gray and reddish ribanded slates,
cut by dykes of soft, greenish-black diorite, cross the road, succeeded
by dark bluish-gray and reddish flinty slates, compact or fine-grained,
mottled sa.ndstone or quartzite and fine grit. At the head of the Ohio
settlement the gray and greenish-gray flinty slates of Callahan Brook,
already referred to, are perhaps Cambro-Silurian. In the minute

_quartz-veins of the gorge, gold is reported to have been discovered.

Similar slates, found among the felsites on the road to Black Brook,
are probably afso of the same age, as well as the small outliers of
reddigh sandstone of the upper Black Brook Lake, and the dark slate
of the lake near Gunn’s.

On the shore of the upper lake, reddish sandstone, grit and conglo-
merate, which may belong to the upper group, are almost certainly
in place; and from the abundance of blocks of sandstone and argillite
along the road, it may be inferred that such rocks occur there alsa,
although felsitic rocks prevail everywhere in the neighborhood.

Black Brook, not far above the St. Mary’s road, cuts through bluish-
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gray, fine, micaceous, coherent slate, doubtfully Cambro-Silurian, rest- Contact of
ing on reddish and gray, flinty, compact quartz-felsite, at contact with S ron slates
which no metamorphism is noticeable. It contains fucoids and passos ™2 felsites:
into fine sandstone, butis essentially argillaceous and so cleaved thatthe
dip is obscured. At the lower part of the outerop it is dirty-green,
crumbly and very rusty, or papery and dark bluish-gray, with about
ten feet of gray calcareous argillite full of minute, hard crystals, pos-
sibly produced by its contact with the quartzfelsite. The purple,
coherent argillites, found higher up the Black Brook, are perhaps also
Cambro-Silurian, although they may be Devonian and a continuation
of those of Lochabel

The red, greenish and gray slates and conglomex ate of Campbell gast River of
. Brook, Green Brook and the Garden of Eden, are also perhaps newer St Mary's.
than Cambro-Silurian. On Campbell Brook the conglomerate of the
west branch is somewhat friable, massive and jointed, with minute
veins of specular iron, and associated with marl and grit. It contains
pebbles of the syenite, felsite and similar rocks upon which it rests,
but also of red and whitish, flinty sandstone and grit. On Garden
River the slates above Frager's are bluish and greenish-gray, flinty and
pyritous, but are followed upstream by red, soft slates.

Oh the west side of Eden Lake, irregular areas of Baxter’s Brook Eden Lake.
slates, presenting considerable variety, are cut by dykes of felsite, but
not more metamorphosed than usual at a distance of three feet from
the contact ; so that the general great metamorphism of these stratais
clearly not dependent on these intrusions.

On the Copper Mine Brook, above Eden Lake, are large outerops
of these rocks, but whether they are contemporaneous with or newer
than the neighboring schists and fragmental felsites, has not yet
been determined.

Above the syenite and Silurian rocks of the lower part of the little Bead of the,
brook which crosses theroad between Eden Lake and Kerrowgare, about Pictou.
a mile east of the Fast River of Pictou, appear good outcrops of gray
and greenish-gray, massive, rubbly argillite, ferruginous, calcareous and
probably dolomitic, cut by dykes of greenish, fine dioritp. Higher up
are ledges of flinty, rusty-weathering quartzite or grit, overlain by
gray, sandy, pyritous, fine slates, often very dark, containing veins of
limonite which have been worked, but are apparently of no value ; Iron ore.
and higher still, reddish and greenish flinty argillite and fine
sandstone.

Greenish and reddish argillite occur in the East River below Smith
Lake, at its confluence with 2 little brook from the eastward, in con-
tact with red syenite; while below the confluence are outcrops of red-
dish and greenish ribanded slate and sandstone.

~

*
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Immediately above Sunnybrae bridge, on the north bank of the Hast
River of Pictou, black Clinton slate is in place; one hundred and fifty
yards upstream is an outerop of Medina sandstone; and one hundred
yards higher, reddish, flinty, compact, Cambro-Silurian quartzite, full
of films of specular iron. At the mouth of the brook from the church
and school, the fine sandstone or quartzite, greenish and gray slate,
coarse grit and reddish and greenish soft argillites, in stripes or bands,
resemble the rocks at Dunbar’s on the opposite side of the river, in
which obscure brachiopods, were found, and also those of Doctor’s
Brook. - At the church are Baxter’s Brook slates; on the next brook
to the eastward, blackish and gray, rusty-weathering, rubbly slates, in
indefinite thick beds, with light and dark-greenish trap and porphyritic
and fragmental felsite and diorite, blotched with epldote quartz, and
films of specular iron.

The detritus in the road above Sunnybrae is Cambro-Silurian as far
as the church; the associated volcanic rocks are apparently not newer:
they require no special mention and their extent will be seen from the
map. They come from beneath Silurian strata in Thompson Brook, in
a belt of no great width, above which are greenish, siliceous slates,
succeeded again by Silurian. To their greater hardness are due
cagcades of considerable beauty in Blanchard Brook, below the cliffs
of Silurian and Cambro-Silurian at the mill-pond; these rocks con-
sist of reddish, purplish and greenish, porphyritic, flinty felsite and
breccia, and include aluminous shales, containing much calespar and
specked with micaceous iron ore. The fragments of the breccia are
of every size, but usually smaller than a pea; the dip is obscure.
Silurian rocks occur higher up, with nearly horizontal dip, succeaded
again by bright-green, fragmentary and nearly compact, soft breccias,
with films of calcspar and serpentine in the joints.

On the road from Sunnybrae church to Blanchard, Cambr o-Silurian
slates give place to massive, green diorite, to flinty, gray and reddish
porphyritic felsite, to trap and to reddish, fragmental slates, which
occupy most of the road to the McInnes settlement near Sutherland
Lake, from the lake to the Blanchard road and thence southward as
shown on the map.

The upper and middle groups can also be separated between Bridge-
ville and Sunnybrae, Springville and McLellan’s Mountain; but the
tracing of the boundary requires further surveys to be made.

The areas on the east branch of French River, at the Blue Mountain
church and elsewhere in the vicinity, require no special description.
On the branch of French River flowing from Robert McLeod's, gray
and greenish slates are associated with fine, quartz-veined sandstone.
On the river above the confluence of this brook, are fine exposures of
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greenish, soft, ribanded slates and sandstones, cut by dykes of porphy-
ritic diorite and felsite, which for a few inches from the contact ren-
der the slates porcellanous.

The rocks first seen on Sutherland’s River,* beneath the Carbonif Pre-Carbon-
erous strata of the Pictou coalfield, belong to this group; greenish, o the Bieton
flinty argillites or slates, resembling those of Beaver River are mixed “* ¢!
with dark-green trap in the gorge with a succession of fine falls at Park’s pask’s mills.
mills, where the cliffs rise to a height of fifty feet. The cliffs above
the lowest fall are composed of greenish, siliceous slate, blotched with
quartz. Above the bridge, however, large outcrops of dark and light-
green trap and reddish-gray, heematitic, flinty, compact felsite, quartz- voleanic rocks.
felsite and red soft argillite, in shaly layers, are succeeded by reddish-
gray, fine, massive, jointed Upper Cambro-Silurian conglomerate and U{,per Cambro-
grit, and continue to the bridge on the St. Mary's road, where they ™ e
are overlain by Medina and higher strata, remarkably rich-in fossils. yegina.

After a long interval of Silurian slates, greenish, smooth-bedded,
somewhat pearly, wrinkled and papery, coherent slates, resembling
the slates of the upper part of Vamey’s Brook, and interrupted by
magses of greenish, fine, pyritous diorite, containing much quartz and
epidote, extend far up the stream, which here forms several cascades
and falls. The rocks seen near Alma mills, at the crossing of the Devonian rocks
railway bridge, are somewhat similar, and among them is a greenish River of Picton
breccia like that of Hartshorn Brook; but Sir J. W. Dawson reports
the discovery of Devonian plants; so that the strata of this brook
are, no doubt, newer,

3. Upper Cambro-Silurian Rocks or Reddish-gray Sandstone, Grit and
Conglomerate of Bear’s Brook.—Some of the Cambro-Silurian strata of
the Morristown Hills and of Livingstone and Malignant Coves may, as
above stated, belong to this group, which is, however, most largely
developed on the various branches of Barney’s and French Rivers.

On the east branch of Barney’s River, east of the road at the'railway p . o
station, rusty-weathering Silurian slates are underlain by reddish-gray,
very flinty conglomerates or quartzites, associated with gray, red-
spotted, compact, quartz-veined, porphyritic felsite, as seen near the
mouth of Bear’s Brook.

Up this brook the voleanic rocks are succeeded by dirty-green, BeiversBrook.
greenish-gray and dark-bluish, splintery, siriped, slates; succeeded
again by felsite, in part obscurely granular; and, still bigher, by
greenish and gray flinty argillites and compact sandstone, like those
of Baxter's Brook. Fine outcrops of flinty slate, compact quartzite,
sandstone and conglomerate, cut by felsites, soft calcareous traps and

* Trans. N. 8. Inst. Nat. Se. Vol. TII., p. 69, and Vol. IV., p. 483.
1 Geological Slgvey Report for 1886-€9, p. 6.
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fine porphyritic diorite are seen in the brook and its branches, the
sedimentary rocks being slightly altered at the contact. At the falls,
in the main branch are greenish-gray argillite and sandstone, some-
times speckled red; at the upper falls of forty feet, greenish fine
diorite, slate and flinty felsite are associated. At Charles W. Qulton’s,
near-the head of the brook, slate, flinty, quartz-veined sandstone and
grit are cut by a mass of gray granular syenite and diorite.

The south branch of Bear’s Brook presents-abrupt’ cliffs of greenish-
gray, evenly bedded, splintery, siliceous argillite, with calcareous
bands, full of calespar veins, passing into impure crystalline limestone,
cut by gray, greenish, bluish-gray and blackish, fine, pyritous diorite
or obscure granite, the felspar being in whitish distincc grains. The
alteration along the dykes is not great. Higher up, and also at the
head of the east branch of Barney’s River, the argillites are apparently
overlain by reddish and greenish fine sandstone, masgive, thick-bedded
or shaly. In the adjoining brooks, reddish-gray fine grits and argillites
are met with, and on the railway, mixed with reddish and gray coarse
syenite, quartzfelsite and a breccia like that of Hartshorn Brook.
Porphyritic felsite and diorite, and flinty, greenish porcellanous rocks.
are found near the mouth of Bear's Brook.

On the old post road opposite, reddish fine conglomerate and sand-
stone, full of reticulating veins of quartz, are overlain by greenish,
tough, flinty, nearly compact Medina sandstone, that has been traced
both up and down Barney’s River.

At upper Bailey’s Brook, a belt of reddish and bluish-gray coherent
gritand of flinty, quartz-veined sandstone and nut-conglomerate follows
the old mountain road, underlying Silurian fossiliferous strata, and
underlain in turn by the flinty rocks of James River, which can be
traced to a track between the head of Keefe’s Brook and William
MeDonald’s road to the northward.

Below the road in Keefe's Brook, reddish-gray fine grit is associated
with greenish-gray, somewhat resinous, ribanded, pearly slate, like
that of Baxter’s Brook. Grit and sandstone, with minute quartz-veins,
also occur on the west branch of Bailey’s Brook, on Brown’s Mountain -
road, near the county-line, and at the head of the branches of James
River in the vicinity.

The crests and precipices of the hills east* of Barney’s River rail-
way station show sparkling quartzose, pebbly grits, underlying the
Silurian rocks of the valley, the contact being well seen in the triangle-
formed by the railway, the telegraph road, and the road down the
middle branch of Barney’s River.

*Transactions N. 8. Inst. Nat. Se., Vol. V., p. 195.
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Near the head of Bruce Brook they are associated with gray, red- Bruce Brook.
dish and greenish porphyritic breccia, and granular, fine diorite. At
the east end of the old Crockett road, grits and quartzites are in place,
overlain toward the west end by Silurian strata. Equally good
exposures of conglomerate and coarse grit, cut by veins of quartz and et Bianch of
blotched with calcspar, present themselves on the west branch ofBarmey's River.
Barney's River, above the bridge at Robinson’s, surrounded by.and
underlying Silurian strata; and also in the hills south-east and east of
Kenzieville, containing pebbles of syenite and slate, and associated
with red porphyritic felsite or breccia, and soft, purple amygdaloid.

The porphyry first seen on the large branch which enters at Stalker’s
bridge, is succeeded by reddish-gray sandstone, grit, breccia, and fine,
dark hornblende-rock or diorite; by flinty, coarse, pebbly grit and
conglomerate, and greenish-gray, fine, quartz-veined sandstone; and
again, above Alexander Bannerman’s, by light-gray soft trap, red
compact porphyry and flinty diorite. On the western branch a green.
ish slate, like that of Beaver River, and a red argillite, like that of
McNeil’s Brook, both belong apparently to the Baxter’s Brook group.

In the small brook from the westward at Sutherland’s, grit and nut- gop1imerste.
and egg-conglomerate are again exposed; the pebbles include a red
and purple porphyry, like that of the river, and some of* the altered
grits bear a strong resemblance to the fragmental felsites.

- In the little brooks running north into Piedmont valley, east of the pjeqment.
railway station, many large blocks of reddish-gray, flinty, quartz-
veined quartzite, grit, conglomerate and felsite probably indicate this
group. On the top of the hill, behind the station, are knobs of quartaite S3atact with
and grit, overlain toward: Flench River by Medina strata. Grit and Cerboniferous.
conglomerate, Baxter’s Brook slates and syenite occupy the western
end of the hill. Their contact with the Silurian and Carboniferous
rocks has been carefully traced. In the east branch of French River, gimton resting
above the Piedmont road, a cliff of Cambro-Silurian quartzite and red- firectly o
dish grit protrudes from the bank on the north side, and is immediately Silurian.
overlain by Clinton slates, the Medina being here wanting. There is
no evidence of faulting, and the black slates seem to be mearly hori-
zontal. The flinty, whitish quartzites and gray and rusty quartz-ges River
veined grit seen east of the school at Beaver Lake, and on some of the °f Fictow
brooks north of the Hast River of Pictou, are doubtfully Cambro-
Silurian.

In contact with Medina sandstone, in the east branch of French gy pranch of
River, are greenish coarse grits, with crystals of pyrites, passing into ¥rench River.
egg-conglomerate, which holds pebbles of the red Cambro-Silurian
argillite of the mountains. On the next brook to the westward, Silurian
rocks are underlain by grit, in turn succeeded by gray, greenish and
reddish slates.
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Near Paul and Alpine Grant’s, south of Glenshee, similar strata are
penetrated by fine porphyritic trap, a flinty conglomerate, contain-
ing pebbles as large as cocoanuts, of reddish porphyry and other felsites.
Near Glenshee, McGrath’s Mountain, and in the country to the south-

Contast with  Ward, reddish conglomerate and grit, in thick beds or massive, are

Blurianand overlain by Silurian sandstone. Greenish slate and quartzite are occa-
sionally present, but most of the beds are coarse. In the McCullock
settlement, a conglomerate containing large pebbles and even boulders,
crossed by numerous small veins of quartz, is cut by reddish and
greenish compact and granular syenite, porphyry, pyritous diorite and
amygdaloid. Wallace Brook displays traps interbedded with con-
glomerates, and underlain by a broad belt of greenish and gray slate,
probably of the middle group, and by the schists described as Pre-
Cambrian, the latter being well exposed and full of quartzveins. In
the neighborhood of Meiklefield post-office are outcrops of the reddish
grit and trap of Wallace Brook, in contact with Silurian rocks.

The reddish flinty grit above Park’s mills in Sutherland’s River, on
the outskirts of the Pictou coal-field, has been already described (page
33 P) as belonging to this group, and its distribution and relations to
the strata above and below also indicated.

E. SiLuriaw.

Extent. Rocks of this system lie in the limited areas mentioned on page 6 »,
in valleys or among hills composed of the strata already described; and
pass beneath Devonian, Carboniferous or Permian strata. They
occupy only a small portion of the region indicated by Sir J. W.
Dawson,* and colored Silurian on his geological map ; but more nearly
that as limited in the Supplement, page 76. For details concerning
them, the publications of the list given in Acadian Geology, pp. 10 to
12, may be consulted, particularly the paper by Dr. Honeyman on “The
Geology of Arisaig,” in the Quarterly Journal of the Geological Society
of London, Vol. XX, p. 33. These strata are everywhere crowded with

Range of fossils T2arine fossils, which range, as stated in this paper on the authority of
My, Salter, from Medina to Lower Helderberg, but subsequently sup-
posed by Dr. Honeyman to range as low as the Hudson River.{ A
large collection, made last summer at Arisaig and Lochaber by Mr. T.
C. Weston, has been given to Mr. Ami for examination, and will be
placed in the Geological Survey museum, with other fossils previously
obtained by Dr. Honeyman and Mr. Weston. Others, the result of
many years’ collecting by Dr. Honeyman, are exhibited in the pro-
vincial museum at Halifax.

* Acadian Geology, p. 560.
t Trans. N,S. Inst. Nat. Se., Vol. V1., pp. 309 and 319, and elsewhere.
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The following groups are so distinct that they can usually be Cassifieation.
recognized apart from their fossils:

E 1. Medina, Division A of Dr. Honeyman.
. R2 {Lower Clinton, “ B «
Upper Clinton, “« B ¢
E 3. Niagara, “ C “
E 6. Lower Helderberg, “« D «

An approximate section of these rocks underlying Carboniferous auusiesection
conglomerate and trap on the Gulf shore between McAra's Brook and
- Arisaig pier, where they are most accessible and well exposed, will
serve to show their composition and general characters. The direc-
tion of the shore is about 53°. '

SECTION OF SILURIAN ROCKS AT ARISAIG IN
DESCENDING ORDER.

FEET. INCHES
E 6. Lower HBLDERRERG. .
1. Reddish and purplish altered flags with bright emerald- “Red rocks.
green blotches and layers; more or less argillaceous,
flinty and splintery, containing thin calca-eous layers
full of blackened shells. The red and purple beds
greatly predominate; they end about fifteen yards
north-east of McPherson’s Brook. Dip 166° <46°..... 100 0 MoPherson’s

2. Dirty-green, greenish and gray quartz-veined flags and Brook.
ghales, holding encrinites and shells in abundance.
Seen in Stonehouse Brook as well as on the shore. Stoneho se
Veins cut across the bedding and are sometimes Brook.
three inches thick. Perhaps unconformable to 1. Dip
207°<41°. End at the mouth of Joseph McDonald’s 'l{fgl)o};ald’
133 0T )P . 310 0 Brook.

3. Dirty-greenish rocks finely r)pple -marked, full of fossils.
Dip 208°<C 82 et vins tevenn rarens cariinraes rerartaaes 206 0

4. Dirty-green and gray, rubbly or prismatic, rusty-weather- -
ing argillo-arenaceousflags. The bottom of Dr. Honey-
man’s Group D.—Lower Helderberg or Ludlow Tiles-
tone. (Quarterly Journal of the Geological Society of
London, 1864.) Dip 194°<38°........ Ceee e, 393 0

5. Indian-red crumbly prismatic marl, with a thin band of
gray limestone full of fossils. In the upper part mixed Red stratum.
with bright-green patches and full of calcareous nod-
ules, like the rock of Indian Brook, Cape George. The
green of the beds immediately overlying is brighter
than usual, and the whole mass i8 more or less con-
cretionary and nodular. This is Dr. Honeyman’s “ red
stratum,” Op. cit. p. 336, and is also described in Mr.
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FEET. INCHES.
-Weston’s section and shown in View No. 6* Dip

169° < 34°. It has been traced more than half a mile

eastward of the Trunk r0ad...eveeeere caeves coveeees 30 0

1 3. N1AGARA.

6. Greenish argillaceous and calcareous rocks, with thin
bands of limestone. Dip 169°< 37°. Ends at the mouth

of a liftle brooKk vceve vaens. et e sane teeres e 95 0

7. Dirty-greenish and gray, more argillaceous and crumbly,

. with numerous layers of gray limestone remarkably
rich in fossils. Dip171° <{26°—44°......cccvvviveen 328 0

8. Light-gray more or less argillaceous rock. Dip189°<44°
BB e et eeeate cees teeaes saiaen arenarrees b 128 0

9. Dark-gray and bluish-gray argillites, breaking into knife
and needle-shaped fragments; hard flaggy bands and
a few small layers of limestone rich in fossils. The
proportion of coherent bands to the great mass of the
argillites is, however, very small. Dip 177° < 48°.... 50 0
10. Dark shales in cliffs ; very few hard bands. A fine con-
cretionary mass of cone-in-cone limestone, four feet in
diameter and full of shells, lies in the shales, which are
algo rich in fossils. Large spherical concretions, prob-
ably algo derived from these beds, lie on the beach.

Dip 176°<38°. e b ebate berees ceente setera s 200 0
11. Dark shales, as in 10 To the mouth of McAdams
Brook, where the dip 18 164°< 36% - eune - ... wesnnene 128 0

12. Dark shales, like 10, but with more hard bands.

Dip 164°<36°. Here the dip turns to 202°<42° but

probably indicates only an unimportant local undu-

lation, for a short distance further it is 165°<87°..... 58 0
13. Dirty-greenish and gray, prismatic, somewhat finty

calcareous argilaceous rocks, with occasional veins of

quartz and calespar and thin layers of fossiliferous

limestone. Dip 168°<36°. Reefs and low cliffs...... 175 0
14, Dark-gray and greenish argillite, jointed or broken into

small pieces, and containing large calcareous concre-

tionary masses and beds very rich in fossils. In a

distance of fifteen chains on the shore, the dip changes

from 168°<C37° to 134°< 23° back to 153°< 279, and, ten :

chains farther east, to 189°<40°...... ..... s eieenene 86 0
15, Dark-gray, rusty-weathering shales, not unlike those of

Barney’s River, containing thin concretionary layers

of light-gray fossiliferous limestone. In nparly contin-

uous cliffs and reefs, but thickness obscure owing to

changes in the dip. Probably not more than........ 45 0

Dip at the base 176°< 27" :

*QOne of a series of 21 views, taken by Mr. T. C. Weston, in 1878, copies of which are in the

. Geol. Survey museum.
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FEET, INCHES.
E 2, Uppsr CLINTON.

16. Light-green shales, with thicker and more numerous hard

bands, which are sandstones rather than limestones

and not 80 rich in fossils. Some of the layers have a

brownish tinge. Forty yards west of the contact with

15, a small brook (Smith Brook) falls over the cliff.

These form apparently the highest beds of Dr. Honey-

man’s Group B/ (Upper Clinton). Geol. Jour., 1864,

page 336. A small fault or disturbance separates 15 Fault.

from 16, the dip of the first green rocks being steeply

west, while at a distance of five yards to the eastward

they dip 174° <{11°. This fault i probably an upthrow

on the east side, by which the red band representing

the iron ore, and seen in Smith Brook, is concealed on

the ShoTe. . or coviie tetiiiiiiiiiicananne cnannanraenne 32 0
17. Green shales with flaggy layers of light-gray, ﬁne and

nearly compact flinty sandstone, seldom six inches

thick. In the sandstone are threads of quartz and Veins,

. blotches of calespar in the shales, but the general

absence of veins is remarkable. At the top an undu-

lation makes the dip 212°<(11°, after which it is

179°<<19°....cvn ® D D P PP 53 0
18. Green shales, like 17, with some of the layers of flinty

sandstone one foot thick. Dip 181°<20°, but the lower

beds are greatly contorted, as if for an upthrow fault

on the east side.. N 63 0
19. East of this point the shore rocks are grea.tly dlsturbed

and 50 yards east dip 118°<28°; at 45 yards further

16° <{12°; at 40 yards further, 303° < 29°, flattening

a ghort distance further east to <(6°, and turning

to 254° < 8° at 31 yards further; 80 yards beyond,

to 219°<(23°, while at 334 yards from the first

mentioned disturbance, the dip is 156° < 50°, and .

at the mouth of Arisaig Brook, 176°<(37°. 1In Arisaig Brook,

the first part of this interval, the B/ green shales and

flags—sandy, micaceous and very evenly bedded—are

on the shore, with a few thin brown layers, succeeded

further east by dark-gray B crumbling argillite, with

occasional bands of light-gray flinty sandstons, like

the strata of 15... .0 covusn vnuns Creeene N — —

Tron ore,

Change of
dip.

E 2. Lowsr CLINTON,

20. Dark-gray or blackish, rusty-weathering, crumbly, papery
argillites, with scarcely a trace of a hard band, seen in
cliffs near the mouth of Arisaig Brook. The relation
of these rocks to 18 is not clear: they may underlie
them either directly or after a gap. North-east of the
mouth of Arisaig Brook, they are exposed, for
about 250 yards, in descending order. The shore then
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. FEET, INCHES.
runs on the strike. The thickness of B rocks here ex-

posed—the dip rising to <C49° near the bottom—ig... 345 0
21. North-east of the little brook and boat-landing, where this
section ends, the dip changes to 96° <(17°, then to
16° <45°; at 235 yards to 186° and 30 yards further to
79° steeply. No estimate can consequently be here
made of the thickness. Af the lobster factory, the
dip is 98° < 35° and between this point and the flinty
Arisaig pier. quartz-felsites of Arisaig pier, only obscure outcrops
occur of dark, crumbly, papery shales, above high
water, and of the following :—

E 1. MepiNa.
22. Dirty-greenish and gray, rusty-weathering, argillaceous,
usually more or less massive, flinty sandstone, ob-
scurely scen at the base of Arisaig pier, but well
exposed to the eastward, and variously estimated at
163 and 201 feet. Dr. Honeyman’s Division A, or
MEdINa - vveee venres cotans seaaan cnsene sovnnseransne 182 0

Total thiCkNess. ... veee corecerersson. sasses 3006 0

Mr. Westos  Lbe following ascending section, measured by Mr. Weston in Joseph

section. McDonald’s Cove, shows in more detail the beds immediately under-
lying No. 5 of the preceding section, which contains Nos. 17 to 21 of
Mr. Weston’s section.

FEET. INCHES.
1. Olive-green even-bedded argillaceous shales, with bands

of a gimilar rock, but much harder, containing more
lime and silica and breaking with a conchoidal

FTACHITE. vovtoe vere cnsuntvarerrsessassnsneseness 3 3
2. Green even-bedded argillite, with fucoids....vcoe vuuenn L 4
3. Calcareous sandstone, with Fawosites....oo vvvvre cavnes 0 3
4. Green argillaceous shale.c.oovees vivinn venieniiniennis 0 3
5. Compact argillaceous limestone, breaking with an un-
even fraeture and holding Rhynchonella and other
ObBCUTe fOSBII8. s v ave veriis ciiiie et eraes senaes 0 5
. Green argillaceous shale, with fucoids and Rhynchonella 0 4

-~ O

. Green argillaceous shale, interstratified with bands of

calcareous sandgtone and thin beds of limestone

holding Rhynchonella, Modiolopsis and other fossils.. 5 o
8. Green argillaceous shale, with thin beds of light-gray
fimestone holding fragments of encrinites, Rhyn-

chonella and Modiolopsis...ccoviieer viiriniiaunnnns 5 [0}
9. Hard, argillaceous, calcareous shale, with splintery frac-
FUTE vvevr vevvsnsonesans th e res serees veeansuans 3 0

10. Calcareous shale with thin bands of limestone crowded
with Rhynchonella, Modiolopsis and other forms. ..., 2 0
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FPEET. INCHES.
11. Green argillaceous shale, with bands of calcareo-argilla-
ceous sandstone containing a small coral..........
12. Light-gray limestone..ce..cev soveecses Ceeireeeaas e 0 2
13. Green argillaceous shale, with bands of caleareous sand-
stone and limestone, holding Favositer, Rhynchonel-
la and other fossils....oeetnn, N 3 0
14. Light-gray limestone with Rhynchonella and fragments
of other fossils...... G eeeene aee ceesesene sesaanen 3 0
15. Light-gray limestone with Rhynchonella, Modiolopsis and
encrinites. These beds also hold black nodules Phosphati
N . phatic
made up in some instances of fragments of Rhyn- nodules.
chonella and other brachiopods, an analysis of
which shows them to be phosphatic...- covaeses..
16. Green argillaceous shale with a few thin bands of lime-
stone holding phesphatic nodules as above; also
fossils of the genus Tentaculites, Homalonotus Daw-
soni and other fOrms...oovr ceveen vivnen vrvenannns 13 0
17. Green and red even-bedded shales holding Modiolopsis,
Rhynchonella and other fossils.. ........vevuins . 2 0
18. Maroon-coloured argillaceous limestone, with splintery
fracture, holding nodules of light drab-coloured
TiMEStONe .o re crvr oanese trvens caeresconnnn cavans .12 0
19. A limestone similar to the preceding, but highly charged
with elongated nodules, having a position trans-

foed
5]

[ ]
[

verse to the bedding.....ccoveeevveraiiinnenne,s 1 ¢
20. Maroon-coloured argillaceous limestone, as above...... 5 0
21. Limestone gimilar to the preceding, but of a more shaly

nature, and having numerous light-green patches.. 10 0

22. Green argillaceous shale and limestone, resembling the
above and holding obscure fossils, among which are
a Lingula and a DiScina..«co evvevnserassnene s, 5 0

Total thickness... .. -« Ceeeeeaes 88 2

The structure at Arisaig is a syncline, six miles long and one mile giyﬁgﬁig&l.
and a half wide, extending from McAra's Brook to McNeil's Brook, oulis.
bounded on the south by the fault indicated by the Cambro-Silurian
escarpment of the south side of the Hollow ; and on the north by the
Pre-Cambrian series of Doctor’s Brook, Frenchman’s Barn and Ausa1g Contact with
pier; overlain to the westward by Devonian and Lower Carboniferous Dovonsan and”
strata. A block less than a mile wide seems to have been thrown up EBGat S
by two faults running north and south between Smith Brook and a
point east of the Trunk road. The bottom of the Silurian system is
well defined by the presence of the two lowest groups, the Medina
sandstone resisting disintegration and rising high on the slopes of hills
composed of Cambro-Silurian rock, while the Lower Clinton black
slates with lingula nodules, although deeply denuded in the valleys,
are found in cliffs flanking the rivers. Some particulars concerning
the different groups in the areas above mentioned will now be given.
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E 1. MupIna.

The Medina is apparently present in all the ‘areas except that of
Cape George. At Arisaig it is exhibited in a narrow belt from the
pier eastward to Beech Hill Cove. In Doctor’s Brook, at its contact with
the felsites, it consists of dirty-greenish and more or less argillaceous
sandstone with flinty siliceous layers. From the cove west of this
brook many of Mr.- Weston's fossils were obtained.

The Silurian strata of Vamey’s Brook are probably Medina, but are
of limited extent, and although fossils are abundant, none were
collected.

Resting upon Cambro-Silurian grits, along the railway in Marshy
Hope valley, is a long narrow trough of gray and of greenish, rusty-
weathering Silurian sandstone well displayed in the little brook east
of Lindsay’s old stage-stables, where the former consist of gray flinty
pea-conglomerate with beautifully mottled, pink, brown and yellow
porphyritie, compact and fragmental felsite and quartz-felsite; the
latter of comparatively unaltered sandstones. The strata have been fully
described by Dr. Honeyman,* and the fossils enumerated as follows:

“ Similar (i.e. A.)rocks.. in the Marshy Hope part of the Anti-
gouish and New Glasgow road, at the Antigonish and Pictou county-
line. ... contain Petraia, Lingula, Cornulites and a Cyrtoceras, .... and
at the west end of the Marsby Hope... abundance of Athyris in casts.”

On the west side near the head of Lochaber{ in John McNaughton's
Brook, Dr. Honeyman obtained Petraia and other fossils. A small
collection, including Bellerophon, Athyris, Chonetes 2, Leptocelia, Stroph-
omena subplana ?, 8. rhomboidalis, encrinites and other forms, was
made here in 1885; another by Mr. Weston and Mr. Robert in 1886.
The rocks consist of dirty-gray and greenish, micaceous, white-
weathering slateg, blotched with quartz; and further west, of greenish,
quartz-veined, sparkling quartzite and slate, overlain toward the south
and north by red Devonian slate, and underlain by the traps of the
hill. More evenly bedded slates are found in other brooks, as for
example in McGillivray Brook, a branch of West River; but the whole
band is small, although ineluding, according to Dr. Honeyman, at the
north-east end, the characteristic fossils of C. A small patch crosses
Lochaber to ‘the eastern shore north of the chapel.

A larger basin extends from Avondale} up Barney’s River to
Kenzievillé, then to the east branch of French River and to Suther-
land’s River, containing important areas of both the lower and upper
groups. Its boundaries are both defined: at Avondale and Glenshee

LY

* Trans, N. 8. Ins. Nat. Se., Vol. IV., p. 443, and Vol. V., pp. 194 to 199.
T Trans. N. 8. Inst. Nat. Se., Vol. IV., pp. 76 and 440 ; Canadian Naturalist, Vol. V., p. 204,
1 Trans. N. 8. Inst. Nat. Se., Vol. IIL, p.9; Vol. IV., p. 193.
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it plunges beneath Carboniferous strata, but in most parts of its course Few voleanio
is in contact with Cambro-Silurian rocks. All the Silurian areas are ™*
singularly free from volcanic intrusions as compared with the Cambro-

Silurian, but the rocky ridge south-east of Kenzieville is intersected by

dykes of dark fine crystalline diorite. Other features of interest in |
connection with this basin will be again referred to.

On Moose River, near the post-office of that name, a Silurian trough Moose River
possibly of this age, lies among the older schists. = Another belt runs ™™
down the East River of Pictou, generally on the north side from Bast River o,
near its head to Springville.* On the upper part of the river the basal
sandstone and overlying black slates alone are present, while toward
Springville, higher rocks prevail, characteristic fossils abounding in all.

On the brooks near Beaver Lake, Kerrowgare and Sunnybrae, Medina

and Clinton fossiliferous strata are in contact with Cambro-Silurian

and perhaps older rocks, and are overlain to the southward by a wide

belt of Devonian gray slates. In the black slate, near Kerrowgare, Search for coal.
search was made for coal, several pits being sunk to a depth of about

twenty feet, and $400 wasted in the search.

In Blanchard Brook, not far above the bridge at Sunnybrae, Silurian
sandstone; rich in fossils, is underlain by porphyritic and other Cambro-
Silurian rocks, followed again upstream by Medina sandstone.

On the shore of thelittle lake, south of Sutherland Lake, whitish, g,iye1and
greenish and bluish-gray micaceous, compact quartzite and argillite Lake basin.
are cut by dykes of dark-gray calcareous trap. Rocks of similar
character are found in the brook from this lake, as far as the road,
where they contain fossils, much of the land being barren.

E 2. Lower CLINTON.

These rocks, as they occur at Arisaig, have been described by 4yieig Brook.
Dr. Honeyman in the papers.already referred to. At the mouth of
Arisaig Brook they are dark, rusty-weathering, papery slates, contain-
ing hard concretionary bands full of fossils. They extend to the old
mill below the shore road, where many fossils were collected by Mr.
Weston, among them two species of graptolites. They must be Graptolites.
of considerable thickness, but are too much crumpled to be accurately
determined. Unlike the rocks to the westward, which are not greatly
disturbed, those east of Arisaig Brook are nea1ly vertical, sometimes
overturned. In the brook east of the old road and west of Arisaig
chapel are dirty-greenish and bluish-gray slates, probably the upper
part of this group, succeeded in one of the branches by higher rocks,

* Acadian Geology, p. 568 ; Supplement, p. 76 : Trans. N. S. Inst. Nat Se., Vol IIL., p. 8, and
Vol. V., p. 209.
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Tron ore. includin  a band of red hematite, two feet thick at the wostern side of
the brook, but thinning out to one foot on the east side, the outcrop
being only four feet long. The heematite is cut by a quartz-vein, which
also cuts the enclosing green slates. The ore, by the way in which it
replaces the slates across the layers, partaking of their bedding, seems
to be a more or less concretionary contemporaneous mass like the lime-
stones at the mouth of Arisaig Brook. Covered by twelve feet of coarse.
stratified gravel, below the road, in the brook, are good outerops of dark
slates, which continue to the shore, and are underlain by Medina sand-

Medinaand ,8tone, which in turn gives place to the Frenchman’s Barn series. The.

gnderlying the shore road is on a belt of black slate the whole distance from Arisaig to

slate. Doctor’s Brook, newer strata being everywhere to the southward. In
. the small brook at the carriage factory, below the road, they are
underlain by Medina sandstone, greenish-gray, wr mkled, rippled,
coherent, micaceous, flaggy and thick-bedded, containing lingula,
encrinites and other fossils, underlain by the felsitic rocks; and the

same succession is found in Doctor’s Brook.

Bailey’s Brook.  On the east branch of Bailey’s Brook are soft, gray, crumbly argil-
laceous shales and black slates, cut by quartz-veins which carry a small
quantity of iron pyrites, and have been mined. They contain hard
bands, have a variable dip and show no fossils, although in blocks,
apparently derived from them, were found brachiopods like those in the
hard concretions at the mouth of Arisaig Brook. The relation of
these to the Cambro-Silurian strata of the neighborhood will be under-
stood by reference to the map.

Barney’sRiver. The contour of the hills and valleys of Barney’s River depends on
the distribution of the Silurian and Cambro-Silurian rocks; and the
troughs of the former can be plainly defined from the tops of the hills.
They seem to have been deposited in depressions among the Cambro-
Silurian hills, just as the Carboniferous limestone and conglomerate
among those composed of Pre-Carboniferous rocks. Where Silurian
strata come from beneath the Millstone Grit in Barney’s River, below
John McPhee’s house, they consist of greenish flinty sandstone, from

Saltspring,  the.thread-like meshes or joints of which water oozes depositing a
small quantity of salt. Upstream these are overlain in cliffs by soft
gray and greenish rusty-weathering argillite, containing obscure
fucoids. Higher still are Clinton shales—dark, bluish-gray, papery,
micaceous, somewhat sandy, rippled, and broken into pieces by cross-
joints.

Dykes. A dyke of dark fine diorite or hornblende-rock cuts these slates: its
effect in som.e parts isnot discernible; in others, the slates are rendered
somewhat more porcellanous and coherent near the contact, although
a few feet away the proximity of the dyke would not be suspected.

Mine?
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In the west branch of Barney’s River, from the mouth of William west branch of
Murray's Brook, soft, greenish argillaceous shale, probably Upper > sRiver
Clinton, paves the brook for some distance downstream, and is cut by
a dyke of flinty, trappean rock, sixty feet wide or more, of the most pyye.
stair-like aspect, the jointed blocks being so arranged that one might
by their means scale the face of the cliff. It overlies, or has overflowed,
the shales, which are considerably altered at the contact and filled with
blotches of calespar, although the bedding is not fuch disturbed, the
layers being cut clean off where they rise ‘against the dyke, '

The scenery of the gorge is picturesque, the birches and spruces
rooted in the mural, furrowed cliffs, contrasting agreeably with the
rough masonry of the trap and the long lines of bedding of the shales.

Lower down, arenaceous layers, two inches thick, accompany the shales.

In the middle branch above the fork of the east branch, nearly Bglgmegrgneh
continuous exposures of gray slate occur, cut in one placo by a dyke River.
of dark-gray diorite and full of small veins of mixed calespar and Dykesand
quartz. Higher still, another dyke is in contact with greenish algxl-vem
lite, just below the telegraph road. Above the road, bluish-gray, soft,
papery argillite, breaking into long needle-shaped pieces, is underlain
by flinty, coherent Medina sandstone. On the east branch of French Lingula
River, above the Piedmont road, the fine outcrops of these rocksBiass Miver.
succeeding the Medina, contain the very beautiful lingula-nodules
described by Dr. Honeyman.

Below the Carboniferous rocks of the west branch of French River, J. brnch of
are others which form the extension of the Cambro-Silurian ridge of
the Piedmont hills, comprising reddish, compact or fine-grained syenite
or quartz-felsite; diorite, conglomerate and quartzite, followed by
gray, soft, Silurian shales which extend a great distance above the
road, and are overlain by gray and reddish, micaceous, flinty sandstone,
containing a small spiral shell, brachiopods, encrinites and other fossils. pouie.
Above Archibald McPhee's are gray, greenish and bluish-gray shales,
with sandy, micaceous, flaggy layers, often greatly contorted, inter-
stratified with bands, one foot thick and less, of greenish or bluish-gray
micaceous, shelly, flinty sandstone, with half-inch quartz-veins mixed
with ankerite. Higher up, the shales are crumpled, papery and
crumbly, soft and micaceous, and the bands of flinty sandstone or
quartzite sometimes five feet thick.

E 2. Urpgr CLINTON, ¥

These rocks as they occur on the Arisaig shore and in French and
Barney’s Rivers, have been already described.” They are well seen

-* Trans. N. 8. Inst. Nat. Se., Vol. IIL,, p. 13, and Vol. IV., p. 52, line 4.
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Arisaigand  above and below the bridge on Arisaig Brook, where they consist off

Doctor'sBrooks 5.5y and greenish slates and flags, overlain by the strata containing the
bed of ivon ove; also above the shore road, in the brook at the carriage
factory, and in the east branch of Doctor’s Brook. In Doctor’s Brook,
above the shore road, are greenish-gray, quartz-veined, pearly, soapy
glates, interrupted by a knob of greenish flinty felsite, containing
quartz; beyond, the slates, which contain thin layers of gray limestone,
bear a striking resemblance to those near Dewar’s mills in Barney’s
River (p. 45 », line 2,) and are thickly set with fucoids, encrinites and
brachiopods. Upstream they become more flaggy and are succeeded
by dirty-greenish, calcareous, higher rocks,

Smith Brook, O the shore, Mr. Weston collected graptolites of at least two species
from a bed about 480 paces east of the mouth of Smith Brook (p. 39 »,

Faults. line 6). The faults in the green rocks east of this brook, mentioned in
the section, are perhaps only thrusts or folds without great displace-
ment. The last, fifty paces west of the graptolite beds, seems to be
only a crumpling of a mass of these strata about fifteen yards wide,
accompanied by a thrust of the eastern rocks a few feet over the
crumpled portion, and perhaps a corresponding displacement between
the latter and the western undisturbed rocks. On account of the un-
dulations between this point and the mouth of Arisaig Brook, no
good section can be obtained. The thickness is, consequently, un-
certain, but might, perhaps, be ascertained from other sections.
The contact with the overlying K 8 group is by a fault, the edges of
these strata running into those of E 2 on the reefs; but the amount of

Fault along the PATOW has not been determined. Other faults, including the great dis-

ollow. location which separates all these rocks from the Cambro-Silurian along
the Hollow, may be studied on the map. The E 2 group ends at the
little cove 100 paces west of Arisaig Brook, but the boundary between
the upper and lower groups of E 2 is not very <clear. They do not
resemble B 3, nor can these latter be confounded with E 1, the most
siliceous of the Arisaig series.

Fremch River,  Among the nearly continuous outcrops of the east branch of French
River, rocks, probably Upper Clinton, hold graptolites.

Moose River.  The greenish slates of Moose River, already described (p. 43 », line 7),
are, perhaps, of the same formation. They hold fossils in abundance,
and are well seen in the river for a short distance below the bridge,
forming a small outlier among older strata.

Bast Riverof  J0hD McDonald’s Brook,* about two miles below Sunnybrae, on the

Pictou. south side of the East River of Pictou, flows among cliffs and reefs of
rock, apparently in part of this age. At the bridge on the post-road
are soft, soapy, evenly-bedded, dark bluish-gray and gray argillaceous

*Trans, N. 8. Inst. Nat, Sc., Vol. IIL., p. 65.
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shales, jointed and veined with threads of quartz, and containing afew
entomostracans, Further south, argillites are associated with greenish

and brown sandy shales and sandstones, with thin layers of light-gray '
limestone, very like the rocks of the west branch of French River
above Glenshee. Above them, in the brook, are massive Devonian (?) Devonian rocks
quartzites full of specular iron, perhaps owing their alteration to a
mass of rusty-weathering whitish granular rock seen in a &liff on the

left, and traceable for some distance from the brook. Immediately
above this, at the next bend of the brook, at the mouth of a brooklet

from the westward, are similar rocks, together with a banded, porcell-
anous, black and gray argillite. Above this tributary, there extends

as far as an old dam, greenish pearly slate, to which other Devonian
rocks succeed. These strata, which require further examination, may

be wholly of Devonian age. -

E 3. N1AGARA, *

About four hundred and fifty yards west of Indian Brook, on the Cape George.
shore mnear Cape George, light-gray and reddish evenly-bedded
quartzites, covered on the surface with worm-burrows (?) and overlain
by a concretionary nodular, very calcareous bed, sometimes bright.
green, with layers of bright-red argillaceous shale, perhaps the equiva-
lent of the “red stratum” of Arisaig (p. 37 P, line 42), and cut by
diorite and syenite, underlie Carboniferous conglomerate. The quartz- '
ites are studded with small black spots or phosphatic nodules, obscure Phosphatio:
encrinites, Cornulites serpularius, a Chonetes, and other fossils.t Further Mdu‘les'
west, another patch consists of light bluish-gray broken guartzite or T
sandstone, with a few blacknodules; greenish quartzite and soft bluish-
gray crumbling argillite, with small, hard gray limestone concretions
and thin layers; dark-purple, red and green crumbling argiMite and

" sandstone, full of calcareous nodules. These rocks are very rich in
fossils—Spirifer, Rhynchonella, Lingula, two species of Beynchza, upper
and lower valves of Discina, and other forms.}

In McAdam’s Brook, at Arisaig, the red stratum between this and the MeAdam’s
next -group above crosses below the road, near the fork of the two Brook
branches, and can be traced from this point westward to the shore.

It is also found in Arisaig Brook, in that west of Arisaig chapel,
and on the old road east of the Trunk road. Above the road, in
Smith Brook, gray, massive, flaggy and shaly sandstone and slate Smith Brook.
are succeeded at a ten-feet fall by massive, maroon-colored argillite,
which would seem to be a depauperated form of the iron ore band;

* Trans. N. 8. Inst. Nat. Se., Vol. IIL, p. 7.
t Determined by Dr. Honeyman.
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above which is a considerable thickness of shales, lying in a synclinal,
and covered by red Devonidn slates.

The iron ore of Arisaig Brook, from which Mr. Weston made a large
collection of fossils in 1886, and of the brook to the eastward, apparently
belongs to this group. Where cut, on the Trunk road, it varies in
thickness from one foot three inches to two feet six inches, isshaly and
oolitic, full of fossils, like the Blanchard ores, veined with quartz and
calcspar, the containing rocks being thrown into small sharp folds.
In Doctor’'s Brook, this group is well developed. Near the mouth
of McNeil's Brook* is a small outcrop, apparently of this age, of
greenish and reddish soft argillite, not well seen. To the eastward,
as far as Malignant Cove, few rocks are met with,

E 6. LowEr HELDERBERG,

The Arisaig fossils described by Mr. Billings (Paleeozoic Fossils, Vol.
IL., Part 1.), were all collected by Mr. Weston from the upper part of
this formation, west of Stonehouse Brook, where fish remains were also
obtained by him. Its base is seen at the red stratum in Joseph
McDonald’s Cove. Some of the entomostraca collected from this
neighborhood have been described by Prof. T. Rupert Jones.t

A large development of Lower Helderberg and underlying Silurian
strata occurs in Sutherland’s River, above ‘the St. Mary’s road.}
Immediately above the bridge are high cliffs of gray, fine, smooth,
somewhat slaty, crumbling argillaceous shale, with more coherentlayers
of micaceous sandstone ; succeeded higher up by shelly shales and flags,
associated upstream with greenish, flinty, quartz-veined fine sandstone
or quartzite, crowded with fossils; and with greenish, more coherent,
and siliceous rocks, containing large spheroidal concretions abounding
with shells. In a cliff, about a mile above the road, a greenish, massive
cale-veined trap and porphyritic, finely crystalline felsite, containing
little hornblende, are seen to cap the argillites. Above the trap arelight
greenish-gray fine micaceous flinty sandstones, or quartzites, with
threads of quartz and much calespar in the joints, Flinty fine sandstone
and argillite form a beautiful gorge, with falls and cascades fifteen or
twenty feet high, the river coming down in two rocky parallel runs,
nearly on the strike, with an island twelve feet high between. In this
gorge are large concretionary masses or rolls, full of fossils. Higher
still are outcrops of greenish, flinty, fossiliferous sandstone, with
patches of coarser grit and layers of gray, fine, coherent micaceous

* Trans. N. 8. Inst., Nat, Se., Vol.IV., p. 51.

t Transactions N. S. Inst. Nat. Se., Vol. V., p. 313, and Quarterly Jour. Geol. Soc., Vol.
XXVI., p. 492.

I Trans N, 8. Inst. Nat. Se., Vol. IIL, p. 71, and Vol. IV., p. 463. -
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argillite, with quartz-veins sometimes one foot in thickness. Thege Quarts veins.
are succeeded by Cambro-Silurian, and perhaps older strata. The rocks

of this formation at Blanchard and Springville* have been examined

by 8ir J. W. Dawson and Dr. Honeyman, but many details of their
distribution have yet to be ascertained.

F. Devonian.

Ag already stated,T a broad belt of rocks, similar to those regarded gimilarity toy
in New Brunswick and Newfoundland as Devonian,] extends from Povonianof
the Strait of Canso to Lochaber, thence keeping south of the Hast f‘;,,‘fi_N"Wf““d'
River of St. Mary’s and of the Rast River of Pictou to strike the
Intercolonial railway near Glengarry, form the high land south
of Truro, and pass unconformably beneath the Carboniferous of
Stewiacke River. A second belt of the highest members of this series
extends from the Arisaig Trunk road westward to Bailey’s Brook.

The strata of the first belt are separable into three distinct groups, Classification.

corresponding closely with those of New Brunswick, as follows :—

Lower Conglomerate Group == Bloomsbury Conglomerate
Middle Gray Sandstone and Slate Group = Dadoxylon Sandstone and
Cordaite Shale
" Upper Red S8late and Sandstone Group= Mispeck Group.

A zone of the lowest group, five or six miles wide, runs due west from Distribution.
Guysborough Harbour to South River Lake, keeping south of Roman
Valley. The second and by far the most largely developed group °
occupies most of the country north of Guysborough Harbour and
Roman Valley, to the Strait of Canso, Upper Tracadie and Merland,
and extends in a narrow belt on both sides of the lower group as far
as Liochaber, where it is only half a mile wide, increasing, however,
to four miles at Kerrogware, and still more to the westward. The
upper group, nowhere exceeding six miles in width, runs from Merland
to the westward of Lochaber. At the base of this or the top of the Fossitility of a
preceding group, or possibly forming an independent sub-division, is a
belt of greenish and red slates and rusty-weathering, flinty, gray sand-
stone containing iron ore, which has been worked at several places. Iron ore.
The upper rocks are found again near Union railway station, and also
at McAra’s Brook.

When the Devonian rocks on the -Strait of Canso and Cape Breton Devonjan of
were examined in 1878, § they had not been subdivided. It may be %Pe Breton:

* Trans. N. 8. Inst. Nat. Se., Vol. IIL., p. 65.

1 Page 6 »; Geul. Survey Report for 1885, p. 62 4 and 50 E.

} Geol. Survey Report for 1870-71, p. 170. Acadian Geology, p. 502, and Supplement, p. 69;
Murray’s Geological Survey of Newfoundland, p. 43. )

§ Geol. Survey Iieport for 1877-78, p. 16 ¥., and Report for 1879-80, p. 32 F.
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well, therefore, to supplement the description of them by a few
remarks; although further investigation is necessary to indicate
clearly the areas occupied by the different groups.

The limestone of St. Peter’s, Campbell Hill and Tom’s Brook* is
Carboniferous, as shown on the sheets 17, 20 and 21 of the map. The
rocks of the district are for the most part Middle and Lower Devonian,
except the red argillite (p, 19 ») in some of the L’Ardoise brooks and
elsewhere, as on McNab Liake, Tom’s Brook, the west branch of McNab
Brook, the St. Peter’s road not far north of McNab Cove (p. 22 ») and
west 'of Salmon Creek chapel, Detter Brook,t and the north side of
Madame Island (pp. 35 and 38 ). On the mainland, those in the
neighborhood of Melford Creek (p. 41 »), Eddy Cove and Middletown
are probably Upper Devonian.

‘When the Geological Survey Report for 1879-80 was written, only
the rocks of the shore at Harbour Bouché had been examined; and
in the section on p. 44 ¥. three distinct groups are included. Nos. 1,
2 and 3 of the section belong to the Carboniferous conglomerate.
G 1 m.; No. 5, appears to be the only Devonian rock; while No. 4
is, as there doubtfully suggested, the limestone of Plaster Cove and
Pirate Harbour, unconformably overlying the other groups. This
was partly corrected on sheet 22 of the Report for 1882-83-84;
but it was not then known that the limestone of Blue Cape (p. 61 ¥.),
instead of passing south of Harbour Bouché to join the outerop on
the shore at North Canso, runs out to the shore between Cape
Pond and Cape Jack; that consequently, the measures between Cape.-
Pond and North Canso, although Carboniferous, belong to the basal
group; and that the limestone of the section at North Canso probably
overlies these Horton shales unconformably at their junction with
the Devonian. The Devonian rocks are also shown too near the
railway between Little Tracadie River and the winter road east
of the 68th mile post. The relation of the different groups on the
Cape Breton side of the strait is still somewhat obscure, owing
to the number of unconformities. On sheet 22, a small patch of
calcareous Horton shales has been omitted] immediately east of
the Pre-Cambrian boss there shown. It is near a band of black slate
like that seen halfa mile north of McDonald Brook on the Nova Scotian
gide and also in the road near the mouth of Horton Brook, which is
probably distinet from the caleareous shales, and appears again on the
railway near Cape Porcupine, west of Port Mulgrave behind the lime-
stone quarry (p. 61 ¥.), at the mouth of Pirate Harbour, and thence

* Geol. Survey Report for 1877-78, pp. 18 and 21 7,
1 Geol. Survey Report for 1879-80, p. 34 r,
I Acadian Geology, p. 391,
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for some miles close along the shore. It is perhaps also the black band

of Oyster Pond Brook (p. 50 ¥), and of Arichat Harbour and Head

(p. 37 ¥). As already pointed out, some or all the rocks of Horton’s, Unconformity
Brown’s, Lamey’s, Queensville and McMaster's Brooks (p. 51 ¥), gf the Usrbons
may belong to the Horton Group; but their unconformity to the over- 2&,‘},“5‘}0"{,‘,‘31,“‘,_
lying limestone is evident.

In the millbrook at Mulgrave, between the mill and the shore, the Port Mulgrave.
-xposures consist of greenish and gray, flinty, flaggy sandstone and
conglomerate, largely composed of red syenite debris, and probably
representing the rocks round Cape Porcupine. The rocks of Hartley’s
Brook are much more altered. On Pirate Island, red argillite and
Arichat conglomerate, veined with quartz, are underlain by the black
slate, which follows the shore nearly to Steep Creek, where a patch Qutlier at
of Carboniferous limestone comes in. From the bridge eastward, quartz- Steep Orecks
veined conglomerate and fine, reddish-gray saridstone and argillite
resemble the rocks of Auld Cove, and should perhaps not be separated
from, the Horton Group, but may represent transition beds between
the Carboniferous and Devonian.

On the shore, near the end of the Middletown road, reddish fine sand- Middletown.
stone and shale, jointed and flinty, accompany dirty-green or gray
-coherent and glaty argillite. Following this road, outerops of coarse
conglomerate, grit and red and purple argillite, perhaps Upper
Devonian, are met with; and further out, green argillite, showing a
small Lepidodendron and purplish, greenish and gray slates, often
pearly and mottled, like those (p. 49 P, line 11) at or below the base of
the upper group. In the railway cuttings immediately east of Cape Cape Porcupine
Poreupine station, are banks of dirty greenish-gray flinty slate or fine
sandstone. At the 74th mile post, greenish flinty conglomerate is
succeeded in a cutting by dark slates and gueenish or dark flinty sand-
stone. Similar alternations follow the railway to theshore, conglomerate
being particularly abundant east of Auld Lake. In the little brook North Canso.
crossing the road half a mile east of North Canso school, flinty, gray
and greenish-gray quartz-veined quartzite has a vertical strike along
the stream. Lower down the dipis 120° <C45°, This probably points to Fau.

a downthrow on the east side, which may extend to Mathy Settiement.

Pirate Cove.

. Lower CONGLOMERATE.

Lower Devonian strata run from Guysborough Harbour to South
River Lake, and are also found about Cape Porcupine, but the whole .
group requires further study, the line of demarkation between it and Jepnin
the red and green slates being less satisfactorily defined than the
boundary between the two latter; and the large development of con-
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glomerate being in part, perhaps, connected with the volcanic masses
which occupy the district in which it occurs.

On the eastern side of Guysborough Harbour, at. Ragged Head,*
Madame Island and elsewhere, there are also large tracts of con-
glomerate.

On the west side of the harbour, below the Boylston drawbridge, is a
reddish coarse conglomerate, like that of Ragged Head, blocks of
which are seen also in the Carding-mill Brook for a great distance up
stream, and also in the fields towards the shore. Many blocks of trap-
occur west of Cutler Cove, but no outerops:

Along the road to Guysborough Intervale, on the south side of the
harbour, above the bridge, whitish-gray flinty sandstone, grit, slate
and conglomerate form a high, rocky hill. Hematite is universally
found in films and spots, and sometimes in large quantity in the brooks
and on the hills, Gray sandstone, disturbed by dykes of diorite, suc-
ceeds to greenish and purple slates on the road to Cuddihy Lake.

Reddish and light-gray quartzite, very coarse, coherent sandstone
and conglomerate are displayed on the back roads and fields in this
vicinity, also associated with trap; along the shore, and on the shore
road from Guyshorough to Salmon River, no other rocks are in place,
except on the gouth side of Ingersoll Creek, where they are in contact
with Carboniferous, as on the opposite side of the harbour.t Following
the roads up Salmon River, this formation is exposed, with a doubtful
easterly dip, the river being the boundary between the gold-bearing
geries and the Devonian for a great distance ; for, if in places the latter
occurs on the east side of the river, it can only be on the flats.

At the second bridge the water is deep, but not tidal; the strata on
the right bank are doubtful flinty quartzose rocks of the whin and
granite series, which alsorcross to the left bank about 300 yards above
the bridge. 1In the brook that flows into the river, immediately above

Graphltwsla.tes the bridge on the Tor Bay road, are several pits, in which search was

mined.

Yogsil plants.

made for coal or plumbago in a black broken slate. Higher up, the
brook comes across jointed conglomerate and sandstone, with layers of
soft green shale, full of matted plants. Higher still, and apparently
underlying, are dark, micaceous, graphitic or coaly, sandy shales, also
full of plants; greenish and gray flinty slates and quartzites, holding
Psilophyton, cut by calespar veins, with much hematite angd a wonderful
abundance of silvery mica. Some of the finer beds are very like the
green slates of the base of the higher group, but coarse beds greatly
predominate. The pebbles of the conglomerate are of whin, often
gneisgic, but none of granite were seen.

* Geol. Survey Report for 1879-80), pp. 36 F and 48 r.
1 Geol. Survey Report for 1879-80, p. 46 r; Acadian Geology, p. 350,
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About half a2 mile higher, flinty whin of a very light color is in the
river, while on a track to the road, conglomerate is evidently the
<ountry rock. Conglomerate is well exposed on the Salmon River
road, but still better on the old road and its branches. Between the
two roads at Roachvale, blocks of conglomerate abound, while above po..vate.
the old road in the School Brook, bluish and ‘greenish-gray slate and
quartzite, massive or shaly, dip upstream at a moderate angle.
Higher still, light-gray flinty slate and quartzite again dip upstream,
and still higher are penetrated by a small dyke of gray amygdaloid,
associated with conglomerate, a large barren vein of quartz being near
the contact.

In McAllister’s Brook no rocks are laid bare up to the old road, but MoAllister’s
-above this road greenish and blackish brecciated strata, full of threads
of quartz, and like those of page 52 p, line 32, contain specks of copper Copper “mine.”
pyrites, and have been worked for copper. With them is associated a
soft grit, and immediately above, trap, syenite and porphyry. Soft
light-gray shales are again visible at the top of the cascades, somewhat
pearly, and like those in which copper was found at Erinville. Slates
-of the same character occur in Cuilnamuc Brook, and in all cases, pel-CmIna.muc
haps, belong to the middle group. Higher up this brook, however, is Broo
an interesting display of dark, rusty, compact quartzite, conglomer: ate
and slate, containing small pyritous quartz- veins, succeeded by diorite volcanie rocks.
and trap. On the Cuilnamuc road, near Ogden, blocks of bluish-gray
slate, sandstone and oonglomerate accompany others of diorite and
felsite, dykes of which alter the former on North Branch Lake.
Tom McDonald’s hauling-road, near Reid’s, displays columnar amyg-
daloid, intersecting red sandstone and other greatly altered rocks,
veined and blotched with gquartz; and again on the lake southwest of
‘Grant Lake, gray, greenish and reddish slages are cut by trap. Near gront Lake.
the outlet of Grant Lake, mottled slates of similar colors, serpentinous,
altered, and sometimes very coherent, are mixed with conglomerate,
and on the wood road from this lake to the shore road, red argillite,
purplish grit, sandstone, conglomerate and trap accompany whitish,
flinty sandstone or quartzite. Similar exposures occur about Ross and Ross and
Campbell Lakes, conglomerate and quartzose sandstone being also in {ampbell
the brook from Ross Lakes, both below the fork and in the branch from
the westward. From the road at Farrell’s, southward to the Glencoe
shindle-mill, blocks of conglomerate appear for a short distance, while
near the mill the rocks consist of bluish-gray pyritous slate, flinty
sandstone and conglomerate. From this point to Kinney's, gray
slates oceur. On the lakes in the neighborhood, however, conglomer-
ate and red flinty slates, containing much specular iron and cut by Iron ore.
dykes, extend to Croak’s Lake, and a great part of the way to Farrell’s,
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At Glencoe, the gray flinty quartzite and slate, which occupy the road
from Erinville, are succeeded, from Shea’s Brook northward to the
school, by bluish-gray slates; these, near the school, by green and red’
soft slates, perhaps of the upper group, the structure being somewhat
obscure. Near Shea’s Lake are outcrops of flinty flags, Arichat quartz-
ite or sandstone; on the lake shore, reddish-gray fine sandstone and
‘smooth red argillites have seams full of blotches of white calcspar-

" Roman Valley. This lower Devonian formation consists of flinty gray quartzite, grit

Giant Lake.

and conglomerate on the shore of Cuddihy Lake; and in the adjoining-
tributaries of Roman Valley, of greenish-gray slate and sandstone,
obscurely interstratified with porcellanous slates. )

On the road from Erinville to Giant Lake, purple argillite, bluish-
gray flinty sandstone and conglomerate are oceasionally seen, cut on
the road to Hoppenderry by dykes of diorite, and well exposed nearer
South River. Thedark and bluish-gray splintery slates of Porter River
and the small tributary sonth of Angus Meclsaac’s belong probably to

South River of the middle group, as well as those about the head of South River and

Antigonish.

South River
Lake.

MoeNaughton
Brook.
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the dark slates in the north-west branch of Salmon River above the
copper mine. These latter are associated, higher up, with trap and
diorite, to which succeed sandstone or quartzite, containing heematite
and pyrites, and, about the lakes, conglomerate and shale.

Following the roads from Roman Valley to Upper South River, we
meet with rocks of this formation in contact with higher-Devonian
strata. On the shore of Flat Lake, and as far down McPhee's mill-
brook as McGillivray’s mill, flinty sandstone, grit and conglomerate
are in situ, cut here and there by dark-gray amygdaloid, and covered
with green soapy slates.

No conglomerate was seen at the head of South River Luke on the
west gide; but on the east, ledges of conglomerate, like that of Giant
Lake and Arichat, seem to run parallel to the lake, but without any
well defined dip. Further from the lake, near the outlet of a small
lake on McNaughton Brook, are cliffs of very coarse conglomerate,
with patches of flinty sandstone or quartzite, cut in places by trap
dykes and containing pebbles of white grit or sandstone, like the Guys-
borough quartzites. It is associated with a grit so much altered as to-
pass for a granular quartz-felsite. :

Following down the brook, similar exposures are seen ; and between
it and the main brook the grits and sandstones are in contact With a
knob of fine trap, which also crosses the brook, in which it is succeeded
downstream by bluish and greenish-gray flags, apparently belonging to-
the upper group and overlying the conglomerate, but divided from it
by a mass of trachytic rock, a spur of which cuts theslates lower down.
From these flags many plants were collected by Messrs. Weston,



FLETGHER. | ’ DEVONIAN, 55 p

Robert and myself, including “fragments of stipes of ferns, also a

Sigillaria, with narrow ribs, but not determinable,” thought by Sir J. °
‘W. Dawson to belong probably to the lower part of the coal formation

or Millstone Grit. They are followed downstream by flinty sandstone

and shale, causing cascades in a gorge. Crossing horthward from migher strata.
the mouth of the gorge at the head of the intervale, the overlying

rocks, consisting of flinty quartzites, eut by trap, are succeeded by Trap.
.green slates like those at the base of the upper group, (p. 49 ) over-

lain as usual by reddish, purple and bluish-gray slates and flinty

quartzose sandstones, stained with specular iron, often in connection

with the quartz-veins which in great numbers cut these rocks. In the

upper part of McNaughton Brook, and also in MeMillan Brook, slates

and conglomerates are broken by masses of trap. Lower down in the

latter brook the conglomerate again gives place to gray and dark slates

and quartzites, containing specular iron and ankerite; and the same Iron ores.
sequence will be observed on the west side of Lochaber, along Roman

Valley and other contacts still to be described.

MippLE GRAY SANDSTONE AND SLATE GROUP.

To the upper part of this group, or the lower part of the next, belong SBéea;l?;ﬁ llfor -
probably the green and rusty slates just described in McNaughtons,fourth group.
Brook. As they here underlie the red slates, all the gray beds being
wanting ; but sometimes, as in the McAra's Brook belt, are not found
with them; and as they are also absent from the great band of gray
sandstone and slate along the East River of Pictou, they perhaps con-
stitute a distinct group. This can no doubt be determined further
west, and in the meantime they will be included here.

Although plant-remains are not absent from the lower and upper Fossil plants.
groups, they are nowhere so abundant as in the intermediate group
which includes the beds of Tracadie and Riversdale, from which plants
were collected by Messrs. Weston and Robert. The greenish argillite
and flinty sandstone, gray, quartz-veined, white-weathering sandstone
and grit, above the railway bridge in Little Tracadie River, perhaps -
belong to this group, and are also found at Grosvenor,* at the head of Grosvenor.
the Mathy Settlement and at the outlets of Summers Lake.

Below the still waters in the north branch of Tracadie River, and in Tracadie River.
other neighboring brooks, bluish-gray and greenish, somewhuat nacreous
slates alternate with bands of quartzite; and on the road from Upper
Big Tracadie to Boylston, with conglomerate and quartzite. In the
colored settlement at Silvey Brook, and also at the head of Brymer
Brook, the slates are bright sea-green. In Tracadie River, above

* (eol. Survey Report for 1879-80, p. 43 »,
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Upper Big Tracadie post-office, light-bluish and greenish-gray pearly
slates or shales are interstratified with bands of the most coherent
quartzite and greenish-gray nut-conglomerate. Blocks of diorite were
also found, but not in place. In Silvey and Hurlbert Brooks these
rocks are full of Yuartz-veins, and the slates of the barrens between
Five Mile Lake and the Mathy Settlement, and in Meagher Brook,
contain veins more 'than one foot thick. Above McGillivray’s mill,
bluish-gray slate and quartz-veined quartzite undulate in gorges with
cascades and pools, being sometimes curiously rippled. In the cliffs of a
brook from the westward, below the above mentioned post-office, light
bluish-gray micaceous slate is associated with shaly, fine, flinty sand-
stone, full of small veins of quartz containing ankerite, which weathers
rusty. In a dark shiny slate with a few such veins, search was made
for gold in a shaft twenty feet deep.

On the north side of Guysborough Harbour, near Brymer Brook
(Sheet 24 of Geological Survey Report for 1882-83-84), the hills show
outerops of slate, with veins of milky quartz, which in the brook are
agsociated with felsite and trap, bluish-gray shaly limestone, coarse
gray quartzite and grit.

In Paul Leet’s Brook, not far above tidewater, a vein of quartz, one
foot thick and less, rups’ in the bedding of sea-green argillites.
At the falls and cascades higher up, greenish and dark-gray slate and
sandstone veined with white quartz, contain blotches of ankerite or
ferruginous calcspar, sometimes six inches thick. Some of the veins
show masses of quartz six feet wide, but not continuous, displacing the
beds. The rocks are in part so mixed as to form a breccia, and are
agsociated higher up with greenish conglomerate.

In Brandy Brook a considerable display of quartzveined quartzites
and slates is seen, and also on the upper reaches of Tracadie, Guys-
borough and Afton Rivers and the Monastery Brook about Merland
and South Merland. Above Merland school, flinity sandstones contain
argillaceous, softer, ferruginous nodules about the size of 2 hen’s egg.

In the branch of Guysborough River flowing from Gavin’s Lake, are
bluish and  reddish-gray, flinty quartz-veined quartzites. From the
confluence with a branch from another lake, greenish-gray slates, cut
in the bedding and across it by quartz-veins, continue as far as the
road at the head of this lake and to the post-office at South Merland.
In the main stream above Mira Falls, strata resembling those of the
Monastery Brook are seen. High cliffs overhang the falls and the
gorge below, in which dark gray slates, associated with flinty sand-
stone and quartzite, have been quarried. The pieces of coal said to be
found in the river are, probably, derived from thedrift, which is largely
composed of goft Carboniferous debris. Slates which have been
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quarried occur in all the neighboring brooks. At and above Mira
Falls, they dip nearly vertically downstream. The concealed spaces
are too great to admit of a section being made; but the thickness of
strala exposed, after making due allowance for repetition by folding, is
evidently very great.

In Guysborough River, the reddish and gray jointed sandstone and Mink and
porcellanous slate seen above the Mink Brook, perhaps belong to the Atwator Brooks
lower group. Atwater Brook displays light-gray, flinty quartzose
conglomerate, grit and slate, streaked with green and rusty pyritous
bands. In Butler’s Brook are ledges of grayish quartz-veined sand-
stone and slate, and near Fitzgerald Lake the quartz-veins are spotted Quartz veins
with ankerite, and have been mined. mined:

Graylsh slates and quartzites are also exposed at falls and cascades, Monastery
cliffs and rapids above Durney’s sawmill, on the Monastery Brook. “™°¥
From these rocks below the mill, a collection of fossils, made by My, Fossil plants.
‘Weston, and examined by Sir J. W. Dawson, yielded ““ Lepidodendron
corrugatum, Stigmaria rootlets, and remains of ferns, perhaps Cyclop-
teris Acadica,” forms supposed to be characteristic of the Lower Carbon-
iferous (Horton Series).

Gray slates are in the Merland road, from the Monastery road east-
ward; while the red rocks to westward of the fork are probably
higher. Grayish slates and quartzités, including the bright-green
slates of Silvey Brook, occupy the Afton road for some distance. In Afton River.
Afton River, immediately below Boyle’s at Upper Afton, the slates of
Durney’s mill are found exposed, and overlain toward Flynn Lake and
New France by the upper red rocks and by Carboniferous strata. Atthe
cross-roads at Healy Lake and at Delahanty’s, green and gray pearly
slates, with red bands, indicate the upper part of this group.

Following down Afton River, from the outerops mentioned above,
gray slates and sandstones at the road contain minute elongated, car- mossii plants.
bonized markings of plants, probably rootlets. Lower down, jointed,
flinty, reddish and greenish micaceous shale and flaggy sandstone are
associated with whitish quartz-veined quartzites. Underlying Car-
boniferous marl and conglomerate in the west branch are white and red
irregularly-bedded quartzite and slate, belonging apparently to the
highest group. Some distance to the southward, between Keys Lake
and Black River, the junction of the middle and upper groups is again Junction of
recognized in outcrops of reddish quartz-veined slate, gray and uppergroups.
greenish pearly slate, compact and fine-grained sandstone, and
rusty-weathering gray slate and sandstone like those of South
River (p. 55 p, line 14); and again, near Caledonia Mills, Hughie’s
Lake, and Alder River post-office, the rocks at all' these places
being spotted with specular iron ore. From Hughie’s LakeIron ore.

Contact with
Carboniferous.
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westward to South River, only a narrow belt of the green slate
and hematitic sandstone or upper part of this group appears, the gray
slates having been removed by faulting or denudation; it again
widens in the direction of Goshen and Lochaber, and includes a great
thickness of plant-bearing strata. The green slates, when in contact
with masses of trap, are altered into a rock resembling soapstone or
serpentine.
ls&mgoll}&er of The greenish and blulsh-gray slate and sandstone near the foot of
South River Lake are probably of the same age. On the east side of
the lake, a great part of the road is occupied by blackish coarse diorite,
Diorite. crumbling to a brown or rusty gand, and having altered the slate and
sandstone with which it is in contact.
McPhee's mill- At McPhee’s mills, purple slates of the upper group occur. Im-
brook. mediately above the road a wild and beautiful rocky gorge shows
quartz-veined white-weathering quartzite and purple slate, underlain
. higher up by bright-green and gray slates and flinty sandstones, some-
Quarts veins, times graphitic, eontaining large irregular masses of white quartz,
Tron ores. covered with films and spots of specular iron. . About a mile above the
mills, soft greenish slates enclose small lenticular layers of brownish fer-
ruginous limestone or ankerite, and in other respects strongly resemble
the rocks of Guysborough Harbour (page 56 ). In the branches from
the south, as already stated, the lower conglomerate comes nearly
to the main brook. In the eastern branch of the large brook from
H. McDougall’s on the north side, reddish and greenish flinty slates,
dip 161° <79°, are veined with calespar and quartz, and asociated with
bluish-gray, micaceous, pearly slates, holding a very obscure Psilophyton
and dipping 3256° </85°. In the branch to the westward these rocks
show the same changing dip. The fact, therefore, that the slates and
quartzites seen nearest the conglomerate seem often to dip under it does
Pyritous veins not prove that the former is older. The pyritous veins of these two
mined.
brooks have been mined, and indications of specular iron also followed.
Red slates follow the road to the westward, but conglomerate is in
place 325 yards west of the road to Vernal. Red and greenslates, with
hard bands and rusty-weathering slate and sandstone, extend thence to
John Chisholm’s, being succeeded everywhere to the northward by the
upper red slates.
South River From their contact with the upper group at McPhee's mills, greenish
Salies and gray slates run up South River and along the west side of South
River Lake to Goshen. Near the outlet, and in the brook from the
westward, they consist of yellowish, silvery and greenish-gray slates
Pyritous quartz and quartzites intersected by threads of quartz, full of pyrites and
veine. often micaceous. On the lake shore, below the church, gray quartzites

Tron ore, with veins of quartz and specular iron, are interrupted by trap and
diorite.
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In Hattie's millstream, at the mill above the road, bluish-gray, Very Hattio's mill-
flinty slate dips 346°<55° The dioritic and syenitic rocks of this§ volcamc rocks.
neighborhood are very crystalline and gneissic. At the Polson’s Lake Gopper Take
copper mine the detritus is dark slate, veined with quartz, which hag °°PPer mine-
been dug in one of the pits behind the main shaft; whereas in others
it is the light-gray siliceous argillite, which in the outlet brook is
agsociated with dark-gray argillite and micaceous sandstone, with
impregsions of fucoids, . On the south side, at the foot of the marsh,
is a hill of greenish-gray quartzite, greatly broken and spotted with Fucoids.
specular iron, interstratified with wrinkled slate, veined with epidote,
and probably in the vicinity of intrusive rock. On the hill further
east, the wrinkled slates are composed of a mixture of quartz, felspar
and hornblende, cut by dykes of black hornblenderock. Blocks of
these rocks extend to the outerop of whitish marble, and nearly to the Marble.
lake.

On the road from South River Lake to Copper Lake, greenish slate
and sandstone are again seen; to which, between Copper Lake and
Lochaber, the upper red slates and quartzites succeed. Atthe lower
end of Copper Lake, very dark, a]most black, argillaceous sandstone,
in thick and flaggy beds, contains geodes of specular iron. In theIron ore.
brook mnear Ireland Lake, reddish sandstone, flinty argillite and dark
bluish-gray papery argillite, containing blotches of quartz, are in
contact with gray and greenish trap and diorite, with threads of
specular iron.  Gray Devonian slate apparently occupies all the road Goshen.
through Goshen to the mill at Pringle Lake, where “blocks of
Carboniferous grit abound; and grit is unquestionably in place at the Junction of
South River road. Out Tatcs and McDonald’s road to the eastward, CaroniEarons.
Devonian slates are probably present past the first house and to the
brook about 300 yards from the main road, beyond which Carboniferous
rocks begin. There can be here no mistaking the change from Carboni-
ferous to Devonian. On the road at the lake west of Pringle Lake, is a
hill apparently of slate; but the boundary to the westward is obscure,.

In the brook which follows the road from Goshen to South Lochaber,

however, gray and whitish slates and quartzites resembling those of
Birchtown, Clinton and Pirate Harbour are well exposed and contain Fossil plants.
obscure fragments of Psilophyton. In a large branch from the south- °

ward is a quartzose conglomerate, with pebbles as large as a plum.

In another branch are small bands of bluish shaly limestone containing [, .=
specks of copper pyrites. They are first seen on the Sherbrooke road copper ore.
near the head of the little lake between Lochaber and Two-Mile Lake, 1 oshaber and
but between this point and Sandy Lake are doubtfnl. Between TWo-Mile Lake
Lochaber and the head of Two-Mile Liake the land is low and swampy.

In Hattie’s Brook, the first outerops are whitish granular quartzite or
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Hattie’s Brook. altered grit, like that seen on the road to Goshen from the foot of
Lochaber. At the end of the clearings, a thick band of gray, micaceous,
fine sandstone is followed upstream by greenish shales or slates; and

Barrens. still higher by large outcrops of white flinty quartzite on barrens as
rocky as those of Grand River. Above a small pond and haymarsh, is
a cliff of greenish and gray, micaceous, fine, flinty sandstone, splintery,
white-weathering, rusty in places and spotted, like the quartzites of

- Loch Lomond, with minute traces of specular iron in the joints. This
outerop is mot far below Hattie’s Lake, on the shores of which the
rocky barrens end and-there is a clearing on good soil. In the brook at
the head of the lake, dark bluish-gray, flaggy and slaty micaceous
argillite or very fine sandstone is followed by dark slates, underlain by
greenish-gray, fine flinty sandstone and arenaceous shale, containing
large scales of mica; and by white quartzite and grits, as far as Hugh

Country Har- McMillan’s clearing. In County Harbour River, abov&a Right Island
Lake, gray, compact micaceous quartzite contains minute veins of

Argyle. quartz. On the roads south of Argyle, on that to Duncan McIntosh’s
and on those toward Goshen, similar rocks are cut by small dykes of

%‘é’éﬁ%ﬁﬁloﬁn 4 trap. About a mile west of Yellow,Lake, the boundary of the gray

Carboniferous. grgillaceous Carboniferous sandstone and Devonian slates is seen.

The rocks of Erinville and Salmon River have already been described.
The higher green strata are not seen, being probably .covered by the
Carboniferous. At the contact near the confluence of the north
branch, the difference between the Devonian micaceous sandstone
and bluish-gray wrinkled slate and the overlying Carboniferous sand-
stone is as unmistakable as at Pringle Lake.

Lochaber. The contact between the upper red slates and green slates is well
seen on the roads in Middleton, at the foot of Lochaber, and on the
west side of that lake, the latter being associated with dark bluish-gray,
pearly, friable slates, like those of Copper Lake, and with rusty-gray

Traces of iron 8rgillite and sandstone, spotted with specular iron and veined with

ore. calespar or ankerite. The dip is south-easterly or north-westerly at a
vory high angle. '

Dovonign and In Boggs Bl*?ok, near the h.ead cff Two-Mile Lake, not f?m above the

in Boses Bronk, Toad, are reddish and greenish flinty sandstone and grit, probably
Carboniferous. Higher up, at the picturesque old saw-mill, are flinty
grits like those on the Goshen road and at Hugh McMillan's, perhaps
also Carboniferous ; but in a small branch above the road are dark
bluish-gray, papery Devonian slates, succeeded in the main brook by
coarse rocks, probably Upper Devonian.

%15‘171;1:& and Further north, McNab Brook traverses both the middle and upper

MeNab Brook. groups near their contact with the Silurian. Near the road, the red
argillites and quartz-veined quartzites of the latter form cliffs with
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a series of falls and cascades of great beauty. At the topof the falls,
where the brook approaches the track to Murphy's, gray shales contain Fossil plants.
Pgilophyton and obscure ferns. Downstream, the few outerops indicate
the usual succession above these shales—greenish and cream-coloured
pearly slates, with veins of quartz, sometimes eighteen inches thick, Quarts veins.
which contain chlorite but no metallic matter, overlain by red slates.
The slates upstream, where the brook crosses the track, are obscure,
and may be either Devonian altered by traps, or older. The greater
part of this track is in the greenish slate found everywhere in the
neighborhood from Peter Murphy’s eastward to the little lake and
north-eastward to the head of Callahan Brook. Where Callahan Brook Callahan Brook
becomes rapid, compact, flinty, splintery, greenish and bluish-gray Antigonish.
slates form cliffs, down which the water tumbles tumultuously twenty-
five feet in cascades and a fall, which have cut a ravine with walls more
than fifty feet high, through the mouth of which a man can barely
squeeze. If the slates are, as above suggested, Devonian, the light- eoglg ofthe
colored and reddish compact and granular quartzfelsite and - syenite
of the neighborhood would seem to be newer and intrusive. - ap E

Overlying the felsites in Jordan Brook are highly graphitic slates, Graphiticslates
so black as to have been dug for coal; followed downstream by white, ﬁlg«eﬁdﬁf coat
flinty quartzite, like that of the Goshen road, and by quartz-veined, R 8 T
pyritous dark slate and bluish-gray, flinty, micaceous sandstone and
grit. About twenty yards below the fork above the settlement is an
exposure of greenish-gray slate; while flinty, purplish altered sand-
stone, perhaps Carboniferous, is found along the west side at the McKay Brook.
settlement. In MecKay Brook, also, above the St. Mary’s road at the
tannery, bluish-gray and black slate occurs, as well as in the country
to the eastward.

The northern boundary of the Devonian belt, which extends along Souther
the East Rivers of St. Mary’s and of Pictou, is well defined, whereas the Junasr of

Devt())matp and
junction with the' Carboniferous on the south is often obscure, owing Sixoore 0%

ohseure.
partly to the barren, unsettled character of the country, and partly to
the similarity of the gray slates and quartzites to the shales and sand-
stones derived from them. In general, however, this boundary, as
shewn on the map, may be taken as correct; it is seen more or less
distinctly on the track which runs westward through the barrens from
Newtown, as well as in the various brooks, In this belt none of the
greenish pearly slates seem to occur, nor the red rocks of the upper
glOllp
From the confluence of Black Brook, flinty, coarse, white glas:syE&'»st El;esr of

quartzite, like that of the Goshen road, the foot of Lochaber, Gland
River and Clam Harbour barrens, extends in fine cliffs for some
distance up the East River of St. Mary’s. The flinty quartzite and
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dark argillite of the road to north and east belong.probably to this
group, and for a great distance to the westward the road forms the boun.
dary. Immediately south of David A. Sutherland’s, barrens as rocky
as those of Grand River show blocks nd outerops of coarse, quartz-
veined, rust-spotted grit or quartzite, well seen also in Sutherland’s
Brook, below the fork of the branches from Long and Elbow Lakes,
associated with gray argillite, breaking into -irrregular pieces a foot
long and two inches wide. At the fork, gray and bluish-gray crumbly
slates contain obseure Stigmaria rootlets, and are overlain by thick beds
of white-weathering, flesh-red and white grit or quartzite, containing
quartz-veins, seldom large, running in all directions and very numerous,
Imimense ledges of quartzite occur in various parts of this district and
around the lakes, The cliffs at the cascades below the fork mentioned
above show gray, fine argillaceous micaceous sandstone, mixed with
the finest and most flinty quartzite, flecked with specular iron in the
joints. In the branch from Gunn Lake, and again, above this lake, are
ledges of white, glistening Grpnd River quartzite, varying from
compact to coarse, pebbly grit, breaking into innumerable, irregular,
angular pieces, usually smaller than a heu’s egg, and fit for macadamiz-
ing roads. In Sutherland’s Brook, the first rocks of the cliffs at the
cascades below this branch are greenish-gray and gray flinty sand-
stone and slaty argillite, the more shaly portions, particulary the gray
beds, yielding fragments of plants. Fine, micaceous, quartz-veined
sandstone, and red and green mottled argillite, flinty grit or quartzite,
with lines of jointing that might be mistaken for bedding,—in alternate
thin bands, or in great masses, sometimes finely rippled, but generally
splintery and difficult to examine,—are sucveeded lower down by bluish
and greenish-gray, smooth-bedded, micaceous argillaceous shale, inter-
stratified with fine-grained, micaceous, quartz-veined sandstone and
grit, and with layers of dark-gray graphitic shale, from which Mr.
Weston collected a large number of badly-preserved plants, which
resemble rhizomes of Psilophyton.* In a bed of white, flinty, coarse
quartzite, not far above the confluence with Hast River,is a fine
Stigmaria, surrounded by graphitic matter. The quartz-veins carry a
small quantity of ankerite. Similar outerops occur both above and
below the confluence in East River, are also displayed in unbroken cliffs
in the gorge above Campbell Brook, and below the Garden of Eden pass
into a nut-conglomerate, forming the walls of the gorge with its nearly
vertical beds. As exposed everywhere about the lakes south of Hast
River, these rocks present no features of special interest; their dip
is indicated on the map. The strong resemblance to the Dadoxylon

NewBrunswick sandstone of New Brunswick scarcely needs to be again pointed out.

Devonian.

*Datermined by Sir J. W. Dawson,
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Bare ledges of white quartzite and flinty conglomerate, with large gden and
pebbles of white quartz, occur in the barrens southwest of the GutBeaver Lakes.
and of Beaver Lake, and strike across the road from Sunnybrae to
Caledonia. The gray, shaly and flaggy graphitic quartzose rocks west
of the head of Eden Lake are probably of this age.

In the East River of Pictou, below Kerrowgare, bluish-gray and East River
blackish, contorted, pyritous, graphitic, polished slates, greatly broken, te iy
contain veins of a rusty mixture of calespar and quartz resembling those "%t
of Roman Valley and of Deyarmond’s at Pembroke, near Stewiacke
River. They strike down the river, and are seen in other brooks from
the southward. In the mill-brook, a mile and a half above Sunnybrae gy, vbrse.
bridge, they are exposed at the mill, too much cleaved to yield fossils,
but succeeded in cliffs higher up by quartzite, sandstone, and grit,
interstratified with bands of greenish and bluish-gray micaceous slates
and flags, containing numerous markings of Psilophyton allied to Fossil plants.
P. glabrum and P. elegans, and obscure Cordaites.* In the branchfrom
the westward, these strata are associated with greenish and reddish
soft shales, spotted with hsmatite; in places the sandstones are Hwmatite and
traversed by veins of limonite, one of which, about four inches thick, "2
cuts across the stratification, is mixed with sandstone into a sort of
breccia, and throws threads through it. Black slates are found in other
branches of the East River, nearer Bridgeville, but have not yet been
examined. .

The track from Sunnybrae to Archibald Cameron’s house, at the west River of
West River of St. Mary’s, crosses good exposures of Devonian rock, st ?“’“” &
about a mile south of Peter Cruikshank’s house, where they consist of
white quartz-veined quartzite, bluish-gray micaceous slate, and spotted
red and green slate, the quartzite being cut by small veins of limonite, 1yon ore.
and stained blood-red, as in Sutherland’s Brook. The country is more
or less barren throughout, covered with blocks of quartzite, which has Barrens.
sometimes a slight pink, sometimes a bluish-gray or purple tinge.:

The greenish-gray, flaggy, micaceous sandstones, near the logging-

camp, at the crossing of Bryden Brook, with gray and rusty layers, Junotion of
full of comminuted plants, are probably still Devonian, although im- Carboniferous
mediately beyond, the blocks of gray conglomerate are Carboniferous. Bropp ™

On the roads about Trafalgar, toward Lorne, and in the vicinity qrfalgar and
of the French settlement north of Ellen Brown’s Lake, slates and Lore-
quartzites underlie rocky barrens of great extent, very little of the
land being fit for cultivation. At West Branch Lake, however,
blackish slate begins, and the country is better. Near Nelson’s, they ; . on of
are overlain by Carboniferous rocks, a belt of which extends down the Qevonian and

Carboniferous
at Trafalgar.

* Determined by Mr. Ami.
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West River, having the granite and whin of the gold-bearing series on
the south.

Along the Intercolonial railway, from West River station, about
313 miles from Pictou, westward to beyond the 33rd mile-post,
only a few blocks of white-weathering sandstone and greenish quartz-
ite ave seen. Then begin smoothly-bedded, gray argillites, with bands
of rust-spotted flinty sandstone, full of Cordaites; and still further
west, overlying these,; are gray shale and sandstone, containing prostrate
trunks of trees, the sandstone predominating. These are precisely
like the rocks of the barrens near the Garden of Eden, and are overlain
by similar rocks, interstratified with layers of red and green crumbly
ghale, and thin bands of dark shale, containing plants and trees. Good
exposures of reddish and greenish shale and sandstone, having occa-
sionally the texture of underclay, are found near the 34th mile-post;
these rocks ave not unlike the Carboniferous rocks near Wallace bridge
and include blackish and gray argillite, with layers of flinty sandstone,
About 300 yards west of the 34th mile-post is a cliff of blackish ecar-
bonaceous shale, full of small hollow coneretions of iron-stone in
numerous thin layers, seldom exceeding half an inch in thickness, the
intervening layers of cordaite-shale being from one to two inches thick.
Above these follow flinty, ochre-spotted grit, guartzité and shale, suc-
cecded by red and greenish shale, with bands of quartzite, at the 35th
mile-post. From these rocks Messrs. Weston and Robert collected
Lepidodendron corrugatum, Stigmaria ficoides and stipes of ferns.* They
extend to the westward in rocky barrens, and include a band of siliceous
underclay, with Stigmaria and erect trees. The highest strata occur at
the siding and 36th mile-post, the dip varying from 316° <C 53° near
‘West River to 355° < 68° at the top. If the sequence is unbroken, as
geems probable, the thickness cannot be less than 6,065 feet, nearly all
of which is exposed, the railway running nearly due west. For about
a mile and a half further, these rocks are repeated; they are then ob.
scure, the dip being reversed at an angle of 80°, at a probable fault,
but decreasing again to 40° near the 39th mile-post, where the iron-
stone band again reappears, and the measures are again troubled for
gome distance. About three-quarters of a mile east of Riversdale
station is a band of greenish and gray crumbling, impure, rubbly
limestone, quartzite and calcareous shale, from the vicinity of which
Messrs. Weston and Robert obtained a new species of Calamites of great
interest, with leaves and fruit, and a Sphenopteris.f With the plants
are also found at many places good -specimens of Anthracomya

* Determined by Sir J. W. Dawson.
t Determined by Sir J. W. Dawson, who considers the rocks as probably Lower Catboniferons
or Millstone Griz.
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(Naiadites) elongata and A. leevis. At the 40th mile-post, half a mile west
of Riversdale, the dip is 161° < 60°, at the beginning of a continu-
ously ascending section, which shows 3,531 feet of alternations of gray
and brownish flinty quartzites and slates, forming a very barren
country, and no doubt a repetition of the section* east of Riversdale;
overlain by 6,468 feet of red beds of the upper group, the summit 0fReq rocks of
which is reached at the shanty, half a mile west of Union station, [2eiPReE .
Beyond the shanty these upper beds are, for a mile and a half, repeated
in descending order; they arc then folded or troubled, covered on the Contact with
line of the railway by red rocks of Triassic age, but run on a ridge riassie.
south of Truro, where they were recognized by Dr. Ells.}

On the road south from West River station are gray shales and pevonian of
sandstones like the foregoing; dark argillite and quartzite, containing Steviacke:
quartz-veins and minute seams of ankerite in the joints.

UrprER RED SLATE AND SANDSTONE GROUP.

The rocks of this group, on the rocky barrens along the railway,
consist of red or brownish shales or slates, with bands of quartzite
or flinty quartzose, glistening sandstone. As they have been examined
only on the railway, on a road between Truro and Stewiacke, and on
another between Pembroke] and Riversdale, they will not be again
referred to at present.

Upper Devonian rocks underlie the Carboniferous in another large
area between upper Tracadie and the College, west of Lochaber; a
third extends from Arisaig to Bailey’s Brook.

Upper Devonian of Tracadie and Lochaber.

On Tate’s road (sheet 22), from the contact of the Carboniferous, Carboniforous
west of Grosvenor, red and purple quartzites and argillites extend to of A
the old post road. To the westward, on this road, are greenish and
gray rocks, probably at the top of the middle group. Purple and
red slates also occur on the Mathy road. In Tracadie River, at the
Salmon Hole, is a flinty, reddish-gray sandstone, perhaps Carboniferous,
and lower down, greenish flinty grit, traversed by minute threads of
quartz, and passing into nut-conglomerate. If, as seems probable,
these represent the strata of the ¢ big cut” on the railway (page 71 p),

a tongue of Carboniferous conglomerate would seem to run up this

valley to the bridge at the post-office.

* Acadian Geology, Supplement, p. 48, 1. 30,
t Geol. Survey Report for 1885, p. 50 .
I Acadian Geol5ogy, p- 560, 1. 40,
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At Breen’s mill, on the Monastery Brook, reddish and greenish-gray
glistening sandstone or quartzite is associated with softer, shaly beds,
and overlain by Carboniferous limestone and red soft marl.

At Backlands, Frager’s Grant and New France, red slates and
quartzites abound on the brooks and roads. In Black River, below the
old road, gray flinty argillite, dipping 111° <C 50°, is underlain at the
post road by red argillite and quartz-veined sandstone. Lower down,
a belt of greenish slate shows a south-easterly dip; but the prevailing
rock is red argillite. In the tributaries from Fraser’s Grant, and in
the main river below them, red argillite, having a south-easterly cleav-
age-dip, and greatly jointed and broken, rises into rough, picturesque
crags. The harder bands, interstratified with the argillites, alone

. mark the dip. The river is almost continuously rocky, in gorges,
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with cascades and falls for several miles, and exposes layers of white,
flinty, quartz-veined quartzite among the prevailing red ; below which,
crumbly red and green soft shales and sandstones, with thin bands of
rusty limestone, indicate the beginning of the Carboniferous basin, the
contact of which is again seen in Pomgquet River, not far above the
bridge at Meadow Green, where the Blue Cape limestone and associated
strata rest upon reddish flinty sandstone, rusty-weathering quartzite,
and red argillite or slate, veined with quartz, and well exposed near.
Beauly. ‘

Red or purple rocks, more or less argillaceous, are displayed in the
South River of Antigonish for three hundred yards below the bridge
at Fraser’s mills; mounds then indicate the probable crossing of
Carboniferous limestone. In the brook along the road to Lochaber,
blocks of red argillite occur, and outcrops are found in all the brooklets
from the southward, Where the road turns away from the brook, red
slate is in place thirty yards above an old mill, with Carboniferous
limestone one hundred and fifty yards to the westward. Above Fraser’s
mills, red or brown, secaly, micaceous, quartz-veined argillites are seen
in South River and all its branches, as well as in the brooks running to
Lochaber, the veins holding chlorite and crystals of transparent quartz.
On the road from Copper Lake to Lochaber, the bluish-gray and green-
ish vocks of the middle group are overlain by red and purple shales
¢ontaining a little specular iron.

In the brook at Lochaber chapel, pearly, soapy slates, of the usual
shades of red and purple are continuous to the top of the hill, where
they are underlain by gray, bluish-gray and green slates of the same
character, resting in turn upon greenish and gray quartzites holding
specular iron in the joints and veins.

On both sides' of Lochaber, red and purple and dark bluish-gray
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slates and quartzites are well exposed, associated on Crockett Island*
with green slates and a band of Arichat conglomerate.

In Hurlbert Brook at the saw and grist mills, a fall thirty feet high
cuts through red slate and quartzite, dipping about 100°<50°. Above
the fall, the brook is rapid for some distance, then opens out into a
marshy lake and chain of alder-marshes and ponds, above which is a fork. -

In the northwest branch, red slates dip 111° < 69°, turning more to the
south higher up. Red slates are in all the neighboring brooks.

In the little brooks near the foot of Lochaber, on the west side, red
and purple slates and sandstones, quartz-veined, broken by joints and
containing traces of specular iron, rise into fine cliffs.

The rocks of McNab Brook have been already described. Oun the
track from Peter Murphy’s to Lochaber, the blocks of reddish altered
sandstone which abound with others of greenish pearly slate, belong
apparently to this group.

Near the copper mine at the College, reddish sandstone and argillite rehaber
are found mnot far from fragmentary rocks, perhaps Pre-Cambrian ; °PPer mine-
while at the mine, a greenish granular diorite is associated with cop-
per ore, mixed with a large quantity of specular iron. On the road
north of Angus Cameron’s, Devonian argillite is cut by intrusive rock.

Down Boggs Brook, below the little lake, reddish-gray, fine, flinty p ... prook.
sandstone and smoothly bedded argillite, with a few veins of quartz,

are succeeded by flinty, reddish-gray sandstone and fine, white siliceons

rock, weathering cream-colored and streaked with threads of quartsz,

well exposed at a cascade. At another, are cliffs of reddish-gray.

coarse, flinty grit and fine conglomerate, with minute veins of quartz,

passing into coarse conglomerate, with blotches of specular iron and rron ore.
beautiful crystalline aggregations of quartz.

The gorge with cascades near the foot of the rocky portion is cut
through flinty, fine sandstone, grit and conglomerate, the thickness of
which must be considerable. Conglomerate also crosses the road north
of the foot of the lake about one hundred yards from the lake road; it
is cut by veins of quartz, and is so unlike the red slate group, and so
like that at the base, that it will possibly be found to be a recurrence
of the conglomerate of the east side of South River Lake (p. 54 »).

At William McDonald’s and at John Carroll’s, red and purple slates
are abundant. On the track between Carroll’s and Garvie Lake, felsites
appear.

Upper Devonian Rocks of Arisaig and Bailey's Brook.

Of these rocks, at McAra's Brook, Dr. Honeyman says:{ “They are ,
. ge as defined
cortainly not Lower Helderberg, and may, therefore, be Devonian . . .by Honeyman.

*Trans, N. 8. Inst. Nat. Sc., Vol, IV., p. 76.
{ Trans. N, 8. Inst. Nat. Sc., Vol. IIL, p.13.
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Upon these, the lower Carboniferous conglomerates lie unconformably,

. the line of junction being.behind a mass of amygdaloid.” By Sir °
J. W. Dawson, they are also apparently regarded as Pre-Carboniferous,®
although not separated from the Silurian.

Succeeding a synclinal of Lower Helderberg strata, in McAdam
Brook,T is a great thickness of indian-red and reddish-gray soft slate
and calcareous, micaceous sandstone, cut by veins of white barren
quartz, with vugs holding crystals of quartz, which are found in nearly
continuous outcrops for about half a mile, and beyond this point, at
intervals, as far as the Hollow (“Bruin’s Highway”), interstratified
with a few feet of greenish-gray micaceous quartzite, showing obscure
remains of plants.

About 183 paces west of Stonehouse Brook, on the shore road, these
rocks dip 183°<C20° but are variable. Stonehouse Brook and the
head of Joseph McDonald’s Brook present exposures, principally of

MeAra’s Brook Ied slate. Good exposures are also cut by MeAra’s Brook, behind the
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mass of amygdaloid at the shore, consisting of red, flinty, micaceous,.
jointed sandstone and slate, often concretionary, interstratified with
greenish thick-bedded and flaggy sandstone, containing traces of car-
bonate of copper and iron pyrites; the brook being rocky up to the
shore road. TFrom the latter, a collection of fossils was made by Mr.
Weston, comprising fragments of plants and fish-teeth, not certainly
determinable, together with certain interesting footprints hke Pro-
tichnites carbonarius.

Devonian rocks, broken by dykes, are found as far as the head of
this brook, on the road to the Hollow, in all the district from the
Hollow northward, in the valleys of Dunmaglass, but rising, also, into
high peaks among the hills, Downstream in Knoydart Brook, below

" Dunmaglass, they are admirably displayed in a clean, beautiful valley,

with either a rocky or pebbly floor, contained by mural crags or steep,
mossy slopes, from which the trees meet overhead. The red argillites
are so greatly cleaved and jointed that the dip can be obtained
only on the few accompanying bands of reddish and bluish-gray
fine sandstone; they are cut by dykes of fine calcareous diorite, gre
sometimes spotted green, contain greenish, coneretionary, hard bands.
and nodules, are seldom pearly like the red slates of Lochaber, and
are unconformably overlain by Carboniferous strata, the junction being:
plainly seen above John McGillivray’s mill.

The boundaries of the different formations, closely traceable here
and towards Ardness by excellent outerops, are shown on the map.

* Acadian Geology, p. 316, line 4, and Supplement, p. 49, line 15,
1 Trans. N. 8. Inst. Nat. Se., Vol. IV., p, 56.
} Supplement Acad. Geol., p. 55.
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In the brook from the southward at Ardness post-office, soft, reddish
‘Carboniferous conglomerate and marl are succeeded immediately above
theroad by red, calcareous, concretionary Devonian argillite, This
-extends, with occasional greenish bands, to the Hollow, on the slope of
which the dip is 300° <{10° at the contact of layers of sandstone and
argillite; while the dip of the cleavage, replaced by lines of jointing
nine inches apart in the sandstone, is 204°<{70°, and might easily be
mistaken for bedding. Near Vamey's Brook, red slates surround the vamey’s Brook
hill of Silurian rock, and high ridges on the east gide of the brook
show cleavage planes running 246° to 271°

The reddish-gray fine sandstone, underlying Carboniferous limestone, paiiey’s Brook.
in the east branch of Bailey's Brook, is probably Devonian. It is
succeeded upstream-by brick-red argillite, and still higher, by traps ‘
and Cambro-Silurian slates.

The red siliceous heematitic rock at Avondale post-office may also Avondale.
be Devonian.

G. CARBONIFEROTS.

The general distribution- of the groups which contain all the Car-
boniferous strata exposed in this region is given at page 7 » of this
- report.
These groups are: .
G 1m. Carboniferous Conglomerate.
G 1. do. Limestone.
G 2. Millstone Grit,

G 1m. CARBONIFEROUS CONGLOMERATE.

Therocks of this group resemble those described in previous Geolo- Unoonformable
gical Survey Reports® and shown to lie unconformably to the Carboni- Cm-bolnllferous
forous limestone. This unconformity, as seen at the Strait of Canso [imestone-
and Antigonish, at Lake Ainslie, Margaree Forks and other placest is
not merely local, ds stated by SirJ. W. Dawson,] and the supposition||
that ¢“a portion at least of this division is probably contemporaneous
with the Carboniferous limestone formation” can be regarded as true
of only a small portion of it. The great difference of thickness in so
many places in adjoining areas cannot, in the absence of faults, be ex-

* Geol. Survey Reports for 1875-76, p. 394 ; for 1876- 77, p.437; for 1877-78, p. 23 F, and for 1882-
83-84, p. 87 H.

t Sheets 11, 18, 14 and 22 of Report for 1882-83-34.

$ Supplement, to Acadian Geology, p. 102.

1l Geol. Survey Report for 1876-77, p. 437.
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plained otherwise than by unconformity similar to that found in New
Brunswick, and noticed by Mr. Robb, Mr. Brown and Professor Hind*
in Cape Breton. The whole series of Lower Carboniferous rocks in
New Brunswick is considered at page 354 of the Report for 1876-77,
and an unconformity between two of the divisions described on page
355. In the Report for 18789, page 16 p, the question of theé age of
the Albert shales, whjch correspond with this lowest Carboniferous
group at the Strait of Canso, is discussed, and also their relation to the
Devonian; and in the Report for 1885, p. 33 B, a section is given, sub-
divisions 1, 2, 3 and 4 being of this group.

. The principal areas of this formation are: 1. At Tracadie and
Harbour Bouché. 2. On the peninsula north of Antigonish. 3. At
MecAra’s Brook, 4. In the long trough extending from Salmon River
Lakes to Trafalgar.

1. Basal Carboniferous Rocks of Tracadie and Harbour Bouché.

The strata of North Canso are described in the Report for 1879-80,
P. 61 ¥, and in the present report at page 50 ». At the lighthouse, red-
dish-gray argillite and flinty sandstone resemble the Devonian strata
of Union station. In the little brook, up which the shore road climbs,
a mile east of the head of Harbour Bouché, the reddish and gray soft
shales and fine, micaceous sandstone are perhaps the same as those
found in the railway cuttings east of the station. About one hundred
and fifty yards west of the school, very flinty rocks, probably
Devonian, are on the road and in the hill to the south; but two hund-
red yards from the school, Carboniferous argillite is again on the road,
indicating an irregular boundary.

The land about the head of Little Tracadie Harbour, from T. W.
Kinney’s to John Chisholm’s Brook, is very rocky with reddish-gray,
coarse, crumbling Carboniferous grit and conglomerate. On Tate’s
road, at the railway crossing, these rocks become much more coherent,
and contain blotches and veins of quartz; and some distance south of
the crossing are underlain by red Devonian slates and flinty quartzites,
the former perhaps representing the first rocks seen on the shore of
Harbour Bouché, which are also traversed by quartz-veins, and under-
lain by light and dark-gray papery shales, crenulated on the strike,
passing into pure limestone and including flinty bands of greenish
rippled sandstone, jointed into small pieces, covered on some surfaces

. with shrinkage marks and containing concretions of compact lime-

stone; these occupy the shore for about half a mile south-east of the
lighthouse, and are, according to Sir J. W. Dawson, the equivalent of”
the Horton shales.

* Geol. Survey Reports for 1872-783, p: 178, and for 1882-83-84, p. 45 H.
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At the grist-mill, north of the 67th mile-post, are indefinite outcrops
of greenish-gray, flinty, fine grit and reddish conglomerate, blotched in gonglomerate.
the joints with quartz and associated with fine argillaceous sandstone
and shale. Similar rocks, found in Little Tracadie River and aether
brooks of the neighborhood contain pebbles of red syenite, whitish
quartzfelsite, red fine sandstone and compact, quartzose grit or quartz-
ite, often as large as a goose’s egg. On the railway, near the 66th
mile-post, are reddish-gray fine sandstoneé and argillaceous shale, not
unlike the strata of Janvrin Island and Hawkesbury. In the “big
cut” between Tate’s road and Little Tracadie River, and also south of
the railway on the roads to'the eastward, are greenish, very flinty,
quartz-veined grit, conglomerate, quartzites and purple slates, which
perhaps indicate a passage to the Upper Devonian. Reddish crumbling
argillite, at the crossing of Little Tracadie River, and again nearer
Harbour Bouché, is associated with greenish flinty sandstone and grit
or quartzite. At the 70th mile-post, reddish sandstone and argillite are
found ; while still further east are rocks unmistakably Devonian—
gray quartzites and bluish and greenish-gray slate.

The flinty, coherent grit and argillite, immediately above the second Monastery
mill and underlying the limestone in Monastery Brook, probably “™°%
belong to the base of the Carboniferous rather than to the Devonian.
They end about half a mile upstream, being underlain by the gray
slates and sandstones, from which fossils were collected by Mr.
Weston.

2. Basal Carboniferous Rocks of the Peninsula north of Antigonish.

The rocks in this area are precisely like those described above, except
that, in addition, there are found small seams of coal or black gy,
bituminous shale, which have been, to a small extent, worked; the
conglomerate is, as arule, also more friable, although, in several places, pyyqs.
cut by dykes of igneous rock; it everywhere underlics unconformably
the limestone and piaster of the next higher group, and is well exposed
in the brooks and on the shore,
. Indian-red coarse conglomerate and sandstone, and red and green oggen Brook.
marl, apparently of great thickness, occupy a broad belt in Ogden
Brook, associated with gray beds containing coal. On the shore, near
Cribbean’s Head, the conglomerate which overlies the Cambro-Silurian
strata isred, gray and greenish, friable and thick-bedded, with bands of
reddish argillaeeous shale and rusty sandstone, enclosing fossil plants
and trunks of trees.
North of Lakevale, similar rocks, often calcareous,,contain layers of
blackish argillaccous shale, and red and green shale, butthe prevailing Black shale.



Dyke.

Limestone,
Ballantine Cove
Underclay.

Cape George.

Foszil plants
and fishes.

Coal oil,

Right’s River
and Morristown

2 - NOVA SCOTIA.

rock is conglomerate, composed of pebbles of great variety—of diorite,
syenite, porphyry and greenish Cambro-Silurian slates, quartz-veined
grit, conglomerate, and all the Pre-Carboniferous rocks hitherto
described. Further north, blackish-gray sandstone and conglomerate,
full of large scales of silvery mica, come in contact with reddish
porphyritic trap, and are covered by twelve feet of reddish, impure,
concretionaiy limestone, overlain by red marl, conglomerate, and other
fine, concretionary layers; and, still further north, by limestone. A
short distance south of Ballantine Cove, coarse conglomerate, reddish
fine sandstone, and a bed of underclay, containing Stigmaria and
carbonized plants, are cut by trap dykes, the conglomerate being
noticeably altered only at the immediate contact, but containing minute
veins of white calcspar, which algo fills most of the cells of the
amygdaloid. Some of the pebbles of the conglomerate are easily
recognized fossiliferous Silurian rocks, while among them is also a
whitish and light-colored saccharoidal limestone, like that of George-
ville. The extent of this formation about the cove is indicated on the
map. The conglomerate of the cliffs on the steep, rough shore to the
northward contains pebbles three or four feet in diameter, and is cut by
threads of calespar, which cross both pebbles and matrix; it can be
easily examined at low water, the reefs extending one hundred yards
from the base of the cliffs ; it forms the steep point of Cape George,
extends to Indian Brook, and beyond the Silurian bosses is largely
composed of pebbles and blocks of this series, including syenite and
diorite, sometimes several feet in length, in a matrix of reddish nut-
and egg-conglomerate. Further south-west, the conglomerate is nearly
vertical and overturned, much more coherent and gray, passing into
coarse pebbly grit, and running in unbroken cliffs to Livingstone Cove,
where it overlies Cambro-Silurian slates and conglomerate, of the
detritus of whichit is there in great part composed.

In Dawson’s Acadian Geology (p.346) is a description of a number
of fossils collected from Cape George, by Dr. Honeyman : Lepidoden
dron corrugatum, Cyclopteris Acadica, Acrolepis and Palwoniscus. The
shales from which they were obtained, are said to be precisely similar
to those of Horton Bluff, and “similar shales occur further to the
westward, holding the same fossils, and are stated to be so rich in
bituminous matter that hopes are entertained of utilizing them as a
source of coal-oil.* The beds....in Right’s River are probably of the
same age, In the vicinity of Morristown there are red sandstones,
conglomerate and gray sandstone, the latter containing Calamites,
Sternbergia, and other coal-formation fossils, and, no doubt, higher in

3

*Cf. also Trans. N, S. Inst. Nat. Se., Vol. IV., pp. 70 and 455.
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the series than the beds last mentioned.” As already stated, these coal formation
beds seem rather to belong all to the same group, and to underlie the 1
Carboniferous limestone. Near Ogden Pond and Lakevale,* pits have Coal pits.
been dug for coal in black bituminous carbonaceous shale, associated
with grit and conglomerate; gray, rusty-weathering, micaceous shale
and flaggy, false-bedded sandstone passing irregularly into the coarser
beds and containing broken plants. Severa! large trunks of fossil trees,
having the bark converted into coal, have also led to the search for
coal on and near the shorein this vicinity. Inone of the beds of gray
coarse sandstone, a seam four or five inches thick, but only six feet
long, tapers to a point at both ends, being probably derived from a large
fossil trunk.

On the Beaver road, gray and reddish mottled micaceous sandstone
and shale are again interstratified with black bituminous shale worked
for coal. Sometimes the sandstone is nearly white, weathers rusty, and
passes into gray grit and conglomerate. The red and the gray conglom- gy, 10merate.
erates seem to be the same, for one is always near or mixed with the
other, On the highland of Cape George, the red calecareous variety is
always present, and usually also in Ballantine Brook and the other
northern streams, passing in places into limestone-breccia and tr a.versed
by minute veins of calespar.

On the barrens or commons about Greendale, Heffernan Marsh a,nd Barrens.
Malignant Brook are good outerops of bluishand greenish-gray coarse
sandstone, grit and conglomerate, like those of the shore. In Graham
or Sinclair Brook,} the coarse rocks are associated with mottled, reddish
and greenish sandstone and marl, containing plants; and in the branch
called Walsh Brook, with dark bluish-gray shale.

Theland about Cgpe George is very fertile and well settled, although
high, being underlain by calcareous conglomerale. The glens of the
Cape are singularly beautiful. In Malighant Brook, at the bridge,a . .
mile and a half above the mouth, the Carboniferous sandstones and: Brook.
conglomerates are more altered than those just described, which is
perhaps due to the amount of folding and tilting to which these rocks
have been subjected. The land along the road up the east side from this
bridgeis not thickly settled, the soil being for the most part rendered
too rocky for cultivation by blocks and outcrops of gray sandstone and
pebbly grit, sometimes quarried for rough work in building. In the
brook, good exposures begin not far below the sawmill at Maryvale,
fine and coarse, thick-bedded and flaggy, gray sandstone and conglom-
erate, very micaceous and like the rocksof the St. Mary’s Car onifer-
ous basin, containing, among others, pebbles of red syenite, and of the

Barrens.'

Quarries.

*Acadian Geology, page 349.
{Trans. N. S. Inst. Nat. Sc., Vol. IV., p. 69, and Vol. VL, p. 313.
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red Cambro-Silurian grit of Malignant Cove. Near the mill, black,
Coal pits. pearly, polished, graphitic, argillaceous shale has been dug for coal, and
is interstratified with dirty greenish-gray and gray soft micaceous
argillite, coarse grit and flaggy sandstone. Upstream, some of the
rocks are so flinty, slaty, jointed and broken that, at first sight, they
might be mistaken for Cambro-Silurian; the associated conglomerate
also weathers very much like that of Malignant Cove, but is not so
flinty, and is, moreover, interstratified with reddish fine grit, shale and
rippled, micaceous sandstone, Atthemill, comparatively soft, erumbling
conglomerate is associated with black shale. In the north branch
of Malignant Brook, above the road to the backlands, are outerops of
gray micaceous sandstone and conglomerate, sometimes nearly com-
pact, thick-bedded, jointed and flinty, like quartzite, which, toward
the Heffernan Marsh road, hold the black shale in which coal was
sought. The same association of flinty rocks with more crumbly
Resomblance to Strat2 has been frequently pointed out in this formation. Some of the
Millstone Grit- heds of gray, brown or rusty-weathering sandstone could not be
distinguished from Millstone Grit; but, there is no evidence that all
these rocks do not underlie the limestone of Hallowell, Grant, Lake-
vale and Antigonish. Immediately above the bridge at Maryvale,
greenish-gray fine sandstone, cut by minute threads of calespar, is
Black sh&les followed by three feet of black, caleareo-bituminous, graphitic shale,
and coal. breaking with smooth, polished faces so as to resemble coal, and cut
in all directions by threads of calespar, associated with greenish
crumbling argillite and massive, gray, coherent, coarse and fine sand-
Tossil plants. Stone and grit, containing spots of coal and impressions of Lepido-
dendron. On the old Gulf road, black shale detritus is abundant near

the head of Malignant Brook.
Rights River At the bridge on Right's* River at Murphy’s mﬂls, fine exposures of
moar Antie>  1oqdish crumbling nut- and egg-conglomerate, dark shales and patches
of fine sgndstone are interstratified with small bands of limestone, and
contain Lepidodendron. Up the eastern branch are outcrops of bright-
red conglomerate confusedly bedded ; and also on the road between
Thickness. ~ North Grant and Pleasant Valley, running up the valley far above the
sawmill on the Eigg Mountain road. A thickness of several thousand
feet of strata is displayed in these brooks, unless there is some repeti-
tion by faulting ; while at other-places, as at Williams’ Point and the
limestone quarry-on the old Gulf road, the conglomerate is altogether
. absent, and the limestone rests directly upon Pre-Carboniferous rocks.
Clydesdale. In the little branch at the Clydesdale school, the conglomerate,
Copper ore.  Which is for the most part calcareous, is stained green with copper, and

* Acadian Geology, Supplement, p. 49.
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interstratified with a band of dark calcareous shale or impure limestone, Limestone.
at least six feet thick; it is unconformably underlain by greenish flinty

- argillite and gray sandstone, holding pebbles of these rocks, one foot

and less in diameter. :

The conglomerate found in the brooks north of the railway west of Contact with
Murphy’s mills, in a narrow belt underlying the limestone, requires no Rormtonae
special mention: it is reddish, friable, of variable texture but usually
coarse. The same may be said of the outerops in Beaver River, Harts-
horn Brook and Ohio River, which include, as nsual, patches of fine
sandstone and marl, among coarse beds, with pebbles thrée feet long.

Large blocks of this conglomerate on Beaver River above the branch outiier in
from McEachern Lake, indicate perhaps an outlier among the older Beaer River.
rocks.

-

3. Basal Carboniferous Rocks of McAra's Brook.

A déscription of these strata is given at page 89 p in connection with
the Carboniferous section of the sea-shore at Merigomish.

4. Basal Carboniferous Rocks of Salmon River Lakes and the West River
of St. Mary's.

That some doubt exists whether the rocks of this belt, in whole or in Possibly Mill-
part, are not rather Millstone Grit, has been stated on page 7 p. No sepa-*o"° &%
ration into groups has, however, been found possible; the strata are
like those just described, except that finer beds predominate ; and plants
collected from them by Mr. Weston, on the Goshen Road, are, accord-
ing to Sir J. W. Dawson, characteristic of the Lower Carboniferous
(Horton series); so that, for the present, in the entire absence of strati-
graphical evidence to the contrary, they will be so considered: The
structure of the numerous obscure north-east and south-west anticlines Anticlines.
which appear to cross this belt will be indicated on the map, as
far as they can be made out in the few outcrops. These rocks Boundaries.
lie, throughout the entire length of the belt, on the gold-bearing series
(Lower Cambrian) on the south, and the Devonian on the north. The
country occupied by them is for the most part low and barren, rocky parrens.
or marshy, covered with innumerable shallow lakes from which long,
sluggish, parallel streams flow a little east of south into Salmon and
Country Harbour Rivers and into the East and West Rivers of St. Mary’s,
the last being not far from the southern boundary of the belt from
Glenelg westward to its—termination above Trafalgar. .

In the river below the chapel at Salmon River Lakes, are gray g ... miver.
coarse sandstone, grit and conglomerate, of loose texture and variable
dip. Half-a-mile below, the dip is 237° <{5°, the sandstone being false-
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bedded, rusty-weathering, with pebbly patches. Similar rocks, still
lower down, associated with reddish-gray fine sandstone, dip easterly
at a low angle, although nearly vertical a short distance upstream A
little lower, the dip of gray grit and conglomerate is 75° < 45°; still
lower, 31° < 40°; and again, 80° < 50° near the contact of the Devo-
Contaot with nian rocks. To confound the latter with the Carboniferous here would
be impossible, the Devonian being typical Grand River guartzites and
slates. To define closely the boundary to the eastward is impracticable,
but the Carboniferous sandstones do not come into the Ogden clearings,
to the Cuilnamuc road, or probably further east than the head of the
marshy lake below the poss road. The boundary at Three-Cornered
and Round Lakes is also uncertain, few outcrops being exposed ; but is
evident at Pringle Lake. The conglomerate in the road at the chapel
- is a gray, rusty-weathering, coarse, friable variety, succeeded above the
lake by gray sandstone full of silvery mica, with a variable, often steep
dip, probably indicating faults.
With the gold- Overlying the whin or quartzite of the gold-bearing series in the
bearing To¢ke. 1,50k flowing from Hurley Lake, come gray fine sandstones and gritss
like those seen on the Salmon River roads, interstratified lower down
with rough, coarse conglomerate, composed of pebbles and large
boulders of whin. In other branches of Country Harbour River, similar
rocks are found. The road from the beautiful Eight-Island Take, to-
wards Lochaber shows for some distance bluish-gray soft argillite and
gray and reddish-gray fine grit and sandstone, often very flinty, veined
with quartz, and holding graphitized plants, perhaps Carboniferous.
The sandstones of the rocky clearings west of McMillan Lake (page
60 ®) are flinty, quartzose, veined with quartz and in part quartzites,
agsociated with shaly and flaggy, argillaceous rocks, which are prob-
Trout Brook. 8bly the doubtful rocks of the road. From Trout Brook, above the
crossing of this road near Two-Mile Liake, Messrs. Weston and Robert
Fossils. made an important collection of fossils from similar sandstones and
. argillites. The latter are somewhat slaty, or jointed vertically at
irregular, short intervals apart, so that pieces break out, two inches
long, two wide, and three-quarters of an inch thick, and smaller. No
true slate is found among them, but all are somewhat altered and have
a flinty ring when struck; not far above the bridge, and extending a
short distance above a ten-feet fall, beyond which the banks are low
and the stream swampy, the more sandy beds contain a large quantity
of mica, dipping upstream at a very low angle. The plants deter-
mined by Sir J. W. Dawson are Lepidodendron corrugatum, plentiful;
Stigmaria, probably rootiets of the above species ; Cyclopteris (Aneimites)
Acadica, Sphenopteris, not determinable but like S. artemisifolia. Large
numbers of Cythere were also detected in the shales.
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Southward along the post road, these obscurely slaty rocks yield the Sherbrooke

blocks so largely used in building walls hereabout; they strike along “**
the road for somo distance past Fisher’s mills, and dlp at a very high
angle toward the river. At the mill-dam, however, in the river and at
the road, they turn at right angles and dip nearly vertically down
stream, extending thence to the head of Two-Mile Liake. Round the
foot of this lake, and for some distance along the west side, no rocks
are in place, but the detritus is the same as that near Fisher’s mills.
In the brook near the head of the lake, reddish and greenish, tough
argillaceous shales dip 137° < 18°, associated with flinty, whitish,
rusty-weathering sandstone and grit, composed chiefly of quartz, with
blocks ‘of which the ground is covered. Around the shores of the
little lake emptying into this brook, the land is also very rocky.

In the first little branch of Boggs Brook (page 60P), above the Boges Brook.
road, reddish-gray and gray flinty micaceous sandstone, grit and
argillite dip 228° < 27°, resembling the rocks of Hugh McMillan’s and
Trout Brook and also those of the barrens in the neighborhood of St.

Peter’s. In the majin brook,nearly opposite, similar strata, containing

plants, dip 162° < 82°. Upstream, gray, greenish-gray and reddish,

jointed, flaggy, micaceous argillite and fine sandstone dip 176° < 80°.
Immediately below the mill is a flinty, pebbly grit, while at the dam,

whitish, compact quartzite dips 178" <. 85°. The outcrops on the road

above the bridge are like those near Fisher’s mills, but strike 180°. In

the brook flowing from the south into this brook a little higher, bluish- Devonian rocks
gray pearly slates, with obscure graphitized fragments of Psilophyton

represent the Devonian rocks of South Lochaber.

Rocks precisely like the above are.found in the brooks between Country

Harbour.

Country Harbour Cross Roads and Melrose, sometimes in nearly hori-

zontal bedding, at other times with a steep dip; and also between
Eight-Island Lake and the Upper Cross-Roads, St. Mary’s, where the Resemblance to
rusty soil, blocks of gray, fine, flaggy, rusty-weathering sandstone, and Millstone Grit.
sluggish, swampy brooks bring to mind the Millstone Grit districts

near Sydney. In the neighborhood of Holy Hill, this formation com-

prises gray, greenish-gray and rusty, coarse and fine, very micaceous

sandstone and argillite, containing stems of plants; bluish, calcareous,

micaceous shales and flags, and gray conglomerate, with pebbles of

whin and flinty sandstone, the dip of which.is variable, the strata

being tilted and broken.

In Big Meadows Brook, the first onterop below the road between East River'of
Lochaber and Newtown consists of whitish, rusty and greenish-gray,
sometimes very fine and flinty, but also pebbly, sandstone, containing
minute veins of a mixture of ankerite and specular iron. No other
rocks are in place for a great distance downstream, when gray and
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reddish sandstone and argillaceous shale, micaceous, broken by joints,
not greatly altered, and with a large predominance of the shale, are
succeeded by reddish-gray, fine, micaceous, flaggy, wavy sandstone
and argillite, finely ripple-marked. Down the East River of St. Mary’s,
from the confluence to the Liochaber branch, no rocks appear; but up-
stream, gray, flaggy, false-bedded, jointed sandstone covers the surface
with blocks, rendering much of it unfit for cultivation. Up the brook
from the south, opposite Neil Gunn’s, and in Greenfield, narrow ridges
of gray coarse and fine sandstone run between the branches, the dip
being surprisingly variable.

On the east side of Mitchell Lake reddish and greenish, crumbling,
argillaceous sandstone and shale skirt a small portion of the shore. At
the mill in the brook below, greenish shale and sandstone dip 306° <507,
and thick-bedded, gray sandstone is also found in some of the branches
flowing into the lake, associated with shales and flags. The various
outcrops of gray, greenish-gray, shaly and massive quartzose sandstone
and grit which occur throughout this district do not require special
mention. In no place are the exposures sufficiently good to yield a
continuous section.

The rocks of Whidden Brook are like those of Big Meadows Brook,
Fisher’s mills, and the brooks at the head of Two-Mile Lake.

Nearly all the tributaries of the West River cut through rocks like
the foregoing, but only a few of these need be specified. In Archi-
bald’s mill-brook and Glencross Brook are gray and reddish sandstone
and coarse conglomerate; in Clark and Indianman Brooks, gray and
whitish, rusty-weathering, flinty, shaly and flaggy sandstone and con-
glomerate, with reddish and greenish shaly bands.

In Donald MeDonald’s Brook, below Hattie’s bridge, gray fine and
coarse sandstone and slate full of broken plants, contain many layers
of light-gray, rusty-weathering clay-ironstone, one inch thick and
less, streakes of coal and dark shales, with films of calespar.
They extend up to the contact with the Devonian slates and quarzites.
In Sutherland’s Brook, are similar alternations, mostly of coarser beds.
Hattie’s Brook and Lake show gray, coarse, coherent sandstone, red-
dish-gray, compact, altered sandstone, dark greenish-gray ferruginous
argillite, reddish and bluish-gray argillite, succeeded, upstream, by
slate and quartzite, with minute quartz-veins. These rocks, for the
most part coarse, are found at intervals on all the roads and in the
river and brooks. Inthe Big Barren Brook, for some distance above the
river, good outcrops of coarse sandstone and conglomerate are followed
by finer sandetone and shale, full of Lepidodendron and Cordaites, and
again by coarse grit. The pebbles of the conglomerate are derived
principally from the gold-bearing series. Near Bryden Brook, on the
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track from Sunnybrae (page 63 P), a gray, coarse, friable con-
glomerate, contains pebbles, as large as cocoanute, of rocks seen
higher in the brook and described as Devonian.

The conglomerate is probably only in patches in the sandstones and
ghales of the river at Archibald Cameron’s, which consist largely of
dark argillaceous shale, sometimes very coaly, greatly jointed and Coaly shales.
coherent, but without quartz-veins. Higher up the river, below a
dam and not far from Trafalgar, are fine outcrops of gray coarse grit
and conglomerate, largely composed of pebbles of the underlying
granite and gneissic rock, and succeeded upstream by reddish-gray
fine and coarse pebbly sandstone in rocky ledges. In the vicinity of
Ellen Brown’s Liake, this sandstone is again met with, not far from the
contact of Devonian quartzites and slates.

G 1. CARBONIFEROUS LIMESTQONE.

A perfectly well defined base for this formation is given by the Blue
Cape’ limestone, the outecrops of which, to the westward, at North
Canso, Pirate Harbour, Liennox Ferry, St. Peter’s, the Bras d’Or Lake, -
and other places have been already described.* It is overlain, at no Limestone and
great distance, by an important belt of gypsum, and rests unconform- ***"™
ably upon all the formations from the Pre-Cambrian to the Carboniferous
conglomerate. The contact of this limestone with the Devonian rocks
‘of Guysborough Harbour has been already referred to.f At another
point, at the mouth of Ingersoll Creek, the limestone is gray and red-
dish-gray, impure and concretionary, often shaly, contains hematite,
and is mixed with conglomerate.

Another patch of limestone, not indicated on_sheet 24,1 is found on
the shore road, at the north end of the budge over Steep Creek, steep Creek.
underlain by greenish, flinty, quartz-veined sandstone and conglomerate,
by a considerable thickness of brown, red and green, mottled, splintery
shales, and by black, friable argillite or slate, with brown, calcareous
concretions, becoming more flaggy and sandy at the base.

The limestone on the shore at North Canso, is apparently overlain North Canso.
by indefinite outerops of greenish crumbly argillite and papery shale,
with a band of red and green mottled shale; although the dip is so
irregular that the exact relation of the different beds is obscure, the
first rocks to the westward dipping 275° < 33°, the limestone, after a
concealed interval, dipping 325° < 19° to 340° < 25° and the under-
lying greenish flinty quartzite, in which it fills a depression as on the
opposite side of the Strait, 0° <C19°.

*Page 50 p of this Report; Acadian Geology, p. 350; Geol. Survey Report for1879-80, p. 56 r,
61w, ete.

t Geol. Survey Report for 1879-80, p. 59 v.

1 Geol. Survey Report for 18 2-83-84.
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Bluo Cape From the outerops at Cape Pond and Blue Cape, the limestone
traceablo un- passes under the sea to Barrio Head, running thence unbrokenly to

YRha”  the head of the Ohio settlement, about thirty-one miles, thence by
St. Joseph, James River and Antigonish to Morristown, twenty-six
miles further; it reappears on the shore at Xnoydart* and runs about

) eight miles to Avondale, where it is overlapped by Millstone Grit as

Folds. far as the margin of the Pictou coalfield. In the Antigonish basin it
is frequently repeated by north-east folds, which will be readily under-
stood from the map, some of which bring up Pre-Carboniferous strata.

Outliers. Outlying patches occur also at the College, at Hallowell Grant and
Doctor’s Brook, and a narrow belt extends up the East River:of
Pictou from Springville to Sunnybrae.

Tracadie lime- Antigonish Basin—At T. W. Kinney’s, southwest of Tracadie Har-

stone quarry. bour, several hundred tons of limestone have been quarried and burnt.
The lime makes an excellent mortar with two-thirds sand, and has
also been used with good effect on wheat- gnd grass-land. The lime-
stone is bluish-gray, shaly and thick-bedded, oolitic and veined with
calespar. About Giroir’s and Black Bridge, at the head of Tracadie
Harbour, are several outcrops of reddish and green fine coherent
sandstone, gray dirty limestone and purplish-weathering soft sand-
stone. On the shore at Barrio Head; are beds of greenish calcareous
shale with nodules of more or less impure limestone; gray smooth

g{ga&}:i'and calcareo-bituminous shales holding obscure shells; red and green,
mottled argillite, jointed and ripple-marked; and reddish- and gray
sandstone, wavy and false-bedded, too shaly for building, containing
streaks of coal and Calamites. Beneath one band of this sandstone is

Coal. a layer of dark argillaceous shale with rootlets, streaks of coal and
pyrites, which has been mined for coal, and is again underlain by
.shales, which occupy the shore for some distance east, becoming in
places dark and slightly bituminous, and interstratified with thin
layers of red shaly sandstone and nodular masses of impure limestone.
These rocks extend to the mouth of Little Tracadie Harbour.}

In the Monastery Brook, above the shore road, are high cliffs of red-
dish-gray, greenish and dark-gray shale, sandstone and marl, con-
taining calcspar in minute veins in the bedding, in nodules, in vugs
and in sheets in the joints. Near the monastery, these shales are

Gypusm, agsociated with gypsum,.underlain by twenty or thirty feet of gray

 bituminous limestone, in layers from four feet to nine inches thick,
with fluorspar in calcspar veins. In the adjoining fields, gypsum is in
place in mounds, white and without crystals, or saccharoidal and full
of erystals of anhydrite. On the road to Tracadie wharf, broken land

*Gesner’s Geology, p. 134.
t Geol. Survey Report for 1879-80, p. 61 F.
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perhaps indicates also the occurrence of gypsum or limestone among
the soft rocks, but no outcrops are met with. :

On Alexis Head, banks of gravel and boulders are succeoded by Alexis Head,
<liffs of red, gray and greenish smooth shales, mottled and in alternate racadie-
layers, with bands of fine sandstone, often beautifully ripple-marked,
but having the ripples interrupted by small pits, which give them
a rhombic appearance. The marls and shaly and false-bedded sand-
stone at the west branch of Tracadie Harbour, contain broken Fossi plants.
plants. The few outerops between Tracadie and Bayfield, consist of payserd.
red sandstone and shale, with gréen and gray bands, containing com-
minuted carbonized plants; but better exposures are cut in the brooks,
‘where the sandstones are sometimes quarried for rough building-stone.

Afton River, below the railway, exposes high banks of greenish- Afton River.
.gray and red marl and sandstone, often like Millstone Grit. Above the
Indian Reserves, reddish, greenish and gray smooth shales, like those
-of Black River, are associated in both branches with red coarse con-pevonianand
glomerate, and overlie Devonian quartzites; while downstream are Catboniferous.
bands of ferruginous limestone and ripple-marked sandstone. At
‘Gorman’s corner, the basal limestone, wrinkled and oolitic, is in contaet
with flinty rocks.

On the west point of Pomquet Island nearest the breakwater, gray, Pomquetlslmd
.greenish-gray and reddish, fine, micaceous sandstone dips 334° < 45°,
Further north, greenish and gray arenaceous shale and sandstone show
impressions of fossil plants. On the shore, westward from Bayfield Fossils.
wharf, the first rocks seen are gray fine sandstone and arenaceous
shale, rusty in spots and blackened with carbonized plants, with
reddish-gray layors and lenticular patches of gray pea-conglomerate
and coarse grit. But the greater part of the shore shows only wide
beaches of fine gray sand, blown and rippled, strewn with boulders.
Pomquet Harbour is low on the east side, from Heatherton northward Pomquet
wearly to the Indian chapel, where fine, gray sandstone, rusty-e™our
weathering, and not unlike that of Port Hood, dips about 300° < 50°,

Between Fraser’s Grant and the post-road to Guysborough, the Lower
Carboniferous country towards Heatherton presents many good out-
crops of sandstone, shale, limestone and gypsum in the brooks ; Gypsum.
these rocks are always soft and marly, and are very different flom
the adjacent Devonian strata.

Among the red, green and gray soft Carboniferous shale, sandstone Black River.
and rusty-weathering limestone overlying the Devonian red argillites
in the various branches of Black River, none present any points of
interest except the limestone and a band of gray and brownish sand- Sandstone
stone quarried at Heatherton. The coal and underclay found near the Heninorton.
mouth of Pomquet Harbour will be described hereafter. On the road coal.

6
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from Bayfield to Heatherton the land is good, but somewhat clayey,
showing occasional outcrops of reddish-gray sandstone; west of Pom-
quet Forks it is flat and uninteresting, with few rocks. Up Pomgquet
River, above the bridge at the telegraph road, ledges and cliffs of gray
and reddish-gray fine soft argillaceous sandstones and flags, with
green layers, rippled and wavy, are associated with red marl, and
contain the “copper mine,”* worked some years ago,in a greenish-
gray, nearly compact sandstone or underclay, full of plants, chiefly
Calamites and Cordaites, partly converted into coal in thin layers or
films, but partly, also, into gray sulphide and green carbonate of’
copper. Gray andred marl and sandstone, greenish and bluish-gray
argillaceons shale and gray, strongly coherent shale or impure lime-
stone, are found higher up, followed by cliffs of dark gypsum, speckled
with white gypseous marl and impure limestone, red and grayish-
white, crumbly, marly sandstone, cream-colored gypsum and dark, soft,
earthy, strongly bituminous limestone, full of encrinites and broken
shells. The beds are greatly contorted. The gypsum is shaly and
conformable with the limestone, veins of selenite passing from one
into the other; but, in some masses, gypsum and limestone are
mixed, as if the former had been intersected, when plastic, by
gypsum veins. Gypsum, gypseous marl and limestone occupy a
considerable breadth in the river. At Meadow Green bridge, the
lowest, or Blue Cape limestone, red crumbly shale and sandstone are
well exposed and underlain higher up by red flinty Devonian rocks,
the contact of which is also well seen in some of the streams near
Marydale. In one of these, the limestone is bluish-gray, veined with
calcspar, probably exceeds ten feet in thickness, and is interstratified
with a band four or five feet thick, mixed with the red argillites. It
will thus be seen that, in general character, these rocks are precisely
like those assigned to this formation in previous reports on New Bruns-
wick and Nova Scotia.

Outerops of red sandstone and shale or marl, gypsum and limestone,
in the neighborhood of St. Andrews, South River, Glenroy, and other
places, require no speclal mention. A repmted dlSGOVQly of coal
among these strata in a brook on the west side of South Rivér, at John
Frager’s, above the iron bridge at the head of the tide, proved, on ex-
amination, to be a bed of gray sandstone, full of large car bonized trunks
of Lepidodendron and Calamites, mineralized throughout by coal and
pyrites in layers.

A short distance out on the road from St. Andrew’s to Vernal, fine, red
soft sandstone and shale or marl, limestone and gypsum, are succeeded
by flinty Devonian argillite and quartzite,

* Trans. N-8. Inst. Nat. Se., Vol. IV.,p. 75,and Vol. VI., p. 322.
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The cliffs of the shore at Monk Head* show large exposures ofMonk Head.
. gypsum, limestone, red marl and gray, fine, rust-spotted sandstone,

with large patches of nut-'and egg-conglomerate. The sandstone has

been quarried for building, and was used in the abutments of the iron Quarry.
bridge at South River.

These rocks, particularly gypsum* are also found on Antigonish Antigonish
Harbour, below this bridge, as faras the mouth. An outerop of lime- rbonr:
stone, near Taylor's road, is gray, massive, and spotted with galena, Galens.

Carboniferous limestone strata occur, with doubtful, variable dip, in
South River, and its branches below Fraser’s mills, as well as in the
fields and roads about Pineville, Ashdale, and Dunmore. Along the
brook on the west bank of South River, north of Fraser’s mills, broken
land seems to indicate the passage of the lowest limestone; and on the
hill, not far to the northward, reddish-gray fine sandstone, said to be Quarry.
eagsy to work and to harden on exposure, has been quarried. North
of Gillis Lake are outcrops of red and green marl,and limestone skirts
the neighboring millpond on Dunmore Brook. Between Pitcher’s
farm and West River, red sandstone, marl and greenish-gray sandstone
probably overlie the limestone.

Reference has already been made (page 17 p) to the fossiliferous gﬁ‘fﬁfe and
limestone which caps the syenite on Williams Point and the east side
of Antigonish Harbour. This limestone is gray, massive and vesicu-
lar, resembling that of the Ohio River as well as in its relations to the
immense outcrops of gypsum in the neighborhood and to the red
shales and marls. The broken land about the harbour well exemplifies
the term “ plaster land.”

On Right’s River, near the head of Antigonish Harbour,} the lime- Shells.
stone contains Productus semireticulatus, P. cora, Cardinia Antigonensis
and other shells.

In the Beech Hill brooks, the frequent exposures consist of lime- Beeeh Hill
stone and gypsum, overlain by red sandstone and marl, with dark
bluish-gray papery shale, dipping usually at a low angle. Fine Darkshales.
outcrops of Carboniferous limestone extend up the West River of
Antigonish to the head of the settlement. On the road beiween Ash-
dale and West River, a bluish-gray bituminous limestone, full of shellg Fossils.
and concretionary nodules, in layers four to six inches thick, with
veins and films of calcite, is associated with reddish-gray argillaceous
shale and fine sandstone.

On the road between Fraser’s mills and Glen Alpine, greenish fine
diorite and rusty amygdaloid. have greatly altered the compact
bluish-gray limestone of Blue Cape in its course from South River

Voleanic rocks.

* Trans. N,S, Inst., Nat. Sc., Vol. IV, p. 72.
1 Acadian Geology, pp. 304 and 347. Trans. N. 8. Inst. Nat. Se,, Vol. IV., pp- 73 and 75.



Devonian and
Silurian rocks.

Trilobites.

Contact with
Cambro-
Silurian.

Limestone

quarries.

Copper ore.

Gypsum.

QOgden Pond.

Barite.

Copper ore,

84 p ‘ NOVA SCOTIA,

past the head of Lochaber 1o Ohio. In the brook from the eastward,
north of Glen Alpine post-office, the limestone is immediately under-
lain by ved slates and sandstones of the Upper Devonian. In the

‘brook from McMillan Lake, both above and below the mill, are red

ghaly sandstone and argillite, very flinty, jointed and perhaps Devo-
nian. North and west of the mill are ledges of flinty quartzveined
sandstone ; and in a brook not far south of the road, soft bluish-gray
Carboniferous limestone. To the south-westward, in MeGillivray
Brook, Silurian rocks are overlain by Carboniferous conglomerate
and limestone. One of the Ohio ‘limestones is of palmontological
interest as containing trilobites, (Phillipsia),” Spirifera, Productus
spinosus and other fossils.®

An abrupt change from Cambro-Silurian metamorphic slates to
Carboniferous strata is seen in Hartshorn Brook, a tributary of Beaver
River, the latter consisting of bright indian.red marl, with green
spots, very crumbly and little more than hardened mud, associated
with masses of white and gray gypsum and limestone.

The limestone of Brierly Brook and other streams near the railway,
toward James River, is from six to ten feet thick, in layers two to four
feet, bluish or dark-gray, flaggy, veined and blotched with calespar, fit
for building, and everywhere quarried. It is underlain both here and
in the Ohio valley by greenish nut- and egg-conglomerate, invariably
stained with copper ore near the contact, and worked for copper at
many points shown on the map. From MeIntosh’s quarryt in a brook
half a mile east of Brierly Brook, the limestone used in the Antigonish
cathedral was extracted. Both here and to the eastward of Murphy’s
mills (Trotter’s factory)f the limestone and overlying gypsum can be
readily followed in great cliffs, mounds and pits, and in almost
continuous exposures of the underlying conglomerate. No special
description is required of the outecrops in North River and other
streams flowing into Antigonish Harbour. Those of Ogden Pond
have been figured and described by Sir J. W. Dawson § and Dr.
Honeyman.||

On the shore at Meclsaac Point, near Morristown, gray flaggy and
shaly limestone, about seven feet thick, veined with calespar and pink
and white heavy-spar, rests upon highly inclined reddish and greenish
grit or conglomerate, and is overlain by a much greater thickness of
brecciated limestone. South of Ballantine Cove, conglomerate, con-
taining a -small quantity of green carbonate of copper, is unconform-

* Trans. N. S. Inst. Nat. Se., Vol. IV., p. 74, and Vol. L, p.114. Also Acadian Geology,p. 347.
+ Trans. N. 8. Inst. Nat. 8¢., Vol. IV, p. 78,

{ Trans- N. 8. Inst, Nat. Se., Vol. IV,,p. 73

§ Acadian Geology, p. 347. -

|l Prans. N. 8. Inst. Nat. Se., Vol. IV., p. 72, and Vol. VI., p. 313.
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ably overlain by light-gray, shaly, concretionary limestone, perhaps
five feet thick; succeeded by cream-colored, massive, vesicular lime-
stone passing upward into a brecciated, more or less concretionary,
impure variety, containing only a few very indistinct fossils.

Outlier west of Lochaber.—The limestone near Dan. Gillis’ house, in
the College grant, is of the wrinkled Blue Cape variety, veined with
calespar, and may indicate a synclinal of the lower Carboniferous
among the Devonian rocks of these hills. In the immediate neigh-
borhood are outerops of red argillite and trap. Limestone is also
found on the road, in the fields behind the schoolhouse, and near
the copper mine, where a little brook runs into a cave.

Outlier at Hallowell Grant.—The limestone seen at the Big.Marsh
post-office and mineral spring, and again about a mile further south, Mineral spring.
comprises shaly, brecciated and impure concretionary varieties, strik-
ingly like those of the shore, at least ten feet thick, bounded on all
sides and underlain by the gray, rusty-weathering, plant-bearing, mica-
ceous conglomerate, sandstone and gray and black shales, from which {03l of the

underlying -
a little coal was dug in the vicinity. rocks.

Outlier of Doctor’s Brook.—This outcrop of gray, compact, Carbonif-
erous limestone, which was first described by Dr. Honeyman,* seems
to be less than a quarter of a mile long and seven chains wide ; it over-
lies Upper Clinton slates in the east branch of Doctor’s Brook at Arisaig,
half a mile above the fork, is eight feet or more in thickness, and has
been burnt for lime.

Merigomish Basin.— A section of the strata, as they appear on the
shore west of McAra's Brook, will be given with the Millstone Grit.
It has been already stated (page 68 p) that Devonian red slates are Knoydart
overlain in Knoydart Brook by coarse conglomerate, false-bedded,
with bands of greenish and gray flaggy sandstone, full of rusty car-
bonized, plants. Immediately above the bridge at the mill, these
rocks are overlain by bluish-gray compact limestone, succeeded, in the
rocky rapids lower down, by gray, sandy flags and false-bedded sand-
stones, reddish shale and sandstone with concretionary layers. Near
the shore road a gray and greenish flaggy sandstone, at least eight
feet thick, contains plants converted into coal and stained bright Coalandcopper
green with copper.t

Limestone is seen in Bailey’s Brook, at John McLean’s and again
in Carmichael Brook, below the old road. Broken land perhaps marks

#* Journal Geol. Soc., 1864, p. 839. Trans. N. 8. Inst. Nat. Se., Vol. I., p. 116; Vol. IIL,
p- 15; and Vol.. IV., p. 53.
t Trans. N. 8. Inst. Nat. S¢., Vol. V., p. 198.
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its extension down this brook, and on the railway west of Avondale,
beyond which it is apparently overlapped by Millstone Grit.

Basin of the East River of Pictou.—The limestone of this basin with its
accompanying fossils, has been fully described by Sir J. W. Dawson,*
and Dr, Honeymant ; but the relations of this and the accompanying
strata to the Cambro-Silurian, Silurian and Devonian rocks of the
upper part of the river, and to the Millstone Grit of the Pictou
coal-field have not yet been clearly defined. The limestone is like that
of Morristown and Brierly Brook, has been largely quarried and is
overlain by gypsum, and by red and greenish sandstone and shale,
The extent and relations of these rocks, so far as known, will be seen
on the map.

G 2. MiLLsTONE GRIT.

The possibility that certain small areas of the upper rocks in the
Antigonish basin, about Tracadie and Bayfield, may be Millstone Grit,
has already been stated, and also that those of the St. Mary’s River
basin may be partly or wholly of the same age; but the only area in
which this formation clearly overlies the Carboniferous limestone and
gypsiferous series, extends along Merigomish Harbour, from Lismore
and Avondale south-westerly to the Pictou coal-field, being well exposed
onthe shore, in Bailey’s Brook and in Barney’s, French and Sutherland’s
Rivers. The following section of these and the Lower Carboniferous
rocks on the shore, will serve to indicate their composition and general
character.

SECTION OF CARBONIFEROUS ROCKS FROM PONDS, MERIGOMISH, TO
KNOYDART, ON THE SEA SHORE, IN DESCENDING ORDER.

G 2. MiLisTONE GRIT. FEET.
1. Measures concealed, forthirty chains north-east from the
mouth of the brook due north from Ponds post-
office ; dip 306° < 10° In the lower part, obscure
reefs and broken banks of gray and reddish-gray fine,

crumbling sandstone...... ...... . 115
2. Greenish-gray and rusty, flaggy and false-bedded sand-

170311 S O e eeieeen e OO 14 .
8. Reddish, fine, shaly sandstone underlain by gray and

rusty false-bedded sandstone.............veiieiienn, 5

4. Red and green, soft argillaceous shale with bands of red-
dish false-bedded sandstone with green and gray spots,
underlain by gray, massive, very crumbly sandstone,

* Acadian Geology, p. 285, etc.
t Trans. N. S. Inst. Nat. Sc., Vol. V., p. 213, etc.
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containing broken carbonized planis, and coberent con-
cretionary masses. This gray sandstone is not unlike
that of Port Hood and Margaree Island (Geol. Sur-
vey Report for 1882-84, pp. 53 and 76 H--vese cevnss
Measures concealed at the mouths of twolittle brooks; but
seen on the reefs below high-water to consist of strata
similar to the above, the lower beds of which are well

EXPO8BA-ceoer senrrevonnes N eereesetseeavatnesaenas X

Gray fine sandstone including a lenticular layer two
inches thick of greenish-gray, calcareous conglom-
eratic rock, which increases further east to one foot,
and is wholly concretionary, while still further east it
is an underclay, showing fine Stigmaria converted into
a mixture of coal, calcite, pyrite, blende and galena.
Prostrate trees also occur in the sandstone, having the
bark converted into coal, and in the bank hereabout,
coal ig said to have been sought. An undulation here
turns the dip to 291°—300° <( 15°, but it is only local
although obscuring somewhat the thickness.—Mouth of
2 8MAll DrOOK cvvvee vavsvere vuvnes sovanscansnnees aes

. Reddish and gray and greenish shale and sandstone, with

a band of gray and rusty, flaggy and false-bedded
crumbly sandstone, the gray beds full of broken, car~
bonized plants...oeesceiiveviiiiieiiaas IETIN vess

. Measures concealed...cos vers vrvuseosrsvassoroasasaes
. Red, greenish and gray sandstone underlajn by red marl,

with bands of red sandstone, like the rocks of Lower
Fronch River. At the mouth of Bailey’s Brook......
Measures concealed, but apparently red marl and sand-
stone seen in broken reefs at low water. Dip 304°
< 10°, the shore being nearly on the strike for half-a-
mile..oee seeersnnnans tesensaneon veessanes teerane
Red sandstone and marl seen on broken reefs with large
gaps. The sandstone is often knobby, with small cal-
careous concretions, and blotched with green, but as
a rule, the rocks are very crumbly and micaceous,
Several thick bands of gray sandstone. Dip 302° <(15°

A headland east of two little brooks......cevvieivass
The same as1l.ceeen cavnen
Reddish, fine sandstone, in nearly contlnuous reefs. D1p

306° < 20°. Mouth of a small brook,..... Ceeeeenans
Measures concealed, but probably the same as 13...... .

Reddish and gray sandstone, with a larger proportion of
gray crumbly sandstone. Patches of conglomerate in
the lower part, some of the pebbles belng as large as
ahenBegg. it ittt cire s e e vees

Measures not well seen at the mouth of Knoydart Brook.

Gray sandstone, more coherent than usual, containing
large, spherical, concretionary masses of fine sand-

FEET.

10

24

36
13

49

20

120
206

99
16

115
92

87 .P
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stone, often with a botryoidal surface. Certain beds
are perhaps fit for grindstone, but generally they are
shaly and false-bedded. The sandstone has at its
base a greenish conglomerate, in part concretionary.
The thickness of the strata is here doubtful, the dip
changing by a fold or unconformity to 279° < 30°....

Total thiCkness..es sevevecosscrse sssasssocs ons

G 1. CARBONIFEROUS LIMESTONE.

18. Measures concealed.-ceee veer crvavevorsvacaescnaonnas
19. Gray sandstone, of indefinife thickness, included in18..

FEET.

20. Reddish shales and sandstones, often finely ripple-mark- .

ed, containing near the bage a greenish concretionary
rock, full of plants which are partly carbonized, partly
converted into a gray ore of copper; in some places
anearly pure concretionary limestone, and apparently

an underelay like Geeevvnrrivnsviiies cveirannnnes

21, Red marl, with layers of reddish and greenish sand-
gtones. To the mouth of a small brook. Dip 276° < 25°
22. Red marl, withlayers of reddish and greenish sandstone.
The outcrops are no longer on the reefs, but in a high,
TOCKY DanK.eve covere vviene ceonrsasonannns vee eees .
23. Red rocks, chiefly crumbling sandstone, with one or two
unimportant layers of greenish-gray sandstone......
24. Meagures concealed jn a broad fishing-cove .......... .
25. Red marl, with banas of reddigh, greenish and gray fine
sandstone Dip. 284° << 20° eevr envnvnnnnn seer casars
26. Reddish, greenish and gray, fine sandstone, the gray full
of carbonized plants and rusty spots, the red greatly
: predominating.eseee ceee viviiiieriirensieiies conens
27. Red marl, with bands of reddish and greemsh ripple-

marked sandstone and shale.. ves Ve

28. Reddish marl and sandstone, Wlth gra.y and greemsh

layers....... cerons ireeas N

Thickness, 1520 fe6t.eev . vevrretivarecorssons svees

32. Gray,soft, laminated limestone or marl.......... veeees
33. Reddish 8andstone. ... veee veverioses vavnvens onousnss
34, Limestone, 1ke 8Ll.s.cevueevees carereronsveenvsvasanses

35. Gray laminated limestone or marl..«c.oaue vevseunseen

© ssveeq

29, Gray sandstone, passing at top into red D1p 276" < 30°

30. Red marl, with thin coherent layers of light-colored,
impure limestone . ..cveesvereiiin vanens eeeesesaanns

31. Gray, reddish and light-greenish limestone, for the most
part compact ; finely oolitic at top ; blotched and veined
with calcite and containing little cubes of galena, cubes-
and crystalline aggregations of pyrites, but no fluor-
spar was seen a8 in similar limestones elsewhere,
although heavy spar is largely mixed with the calcite.

445

50
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417
370-
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79

148

259
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173

10
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FEET.
36. Red sandstone and marl. The continuity of the measures

is broken, and it is possible that 31-35 are here repeated, 21
37. Limestone like 81......ccuvues tessaeens Ceeeeriiaiaes .20

To al thickness....... ceselossnraes Cesereseaevene 2110

G 1m. CarBoNIFEROUS CONGLOMERATE.

88. Reddish sandstone, shale and marl, with gray and green-

ish bands, forming high, rocky cliffs. Dip as above.. 580
39. Dark greenish and reddish white-spotted amjygdaloid,
veined with white and.reddish calcite. Some of the
amygdules are as large as cocoanuts, usually of
calespar, but also of zeolitic minerals, chalcedony,
chlorite, etc. The texture of the trap is variable, and
it passes into greenstone or diorite. The alteration of

the adjoining beds is not noticeable. ... ...c.conv et 10
40. Reddish rough conglomerate and grit, holding pebbles
of a gray oolitic limestone, like 31, but otherwise
all clearly derived from-the Silurian and other Pre-
Carboniferous strata, sometimes as large as a cocoa-

nut, but usually much smaller.cc.cevvereveeenasnnn. 10
41. Greenish, concretionary, nodular, impure limestone,

