A SEectioN oF CARBONIFEROUS Rocks IN CUMBERLAND COUNTY.
Nova Scoria: (1) DETAILED SECTION OF ROCKS FROM
WEesT RAGGED REEF TO THE JoGGINS MINES AND MINU-
DIE, BY SIR WiLLiAM E. LoGAN, (republished); AND (2)
FROM SHULIE TO SPICER CoVE, BY HucH FLETCHER, B. A,
of the Geological Survey of Canada.

Introduction.

By HEeNryY S. PooLr, D.sc., F.G.S.,
President of the N. S. Institute of Science.

The continuous exposure of Carboniferous rocks along the
Cumberland County shore of the Bay of Fundy, Nova Scotia,
early attracted the notice of observers, and in 1848 it was
measured in detail by the late Sir William Logan. His section
of 14,570 feet of strata was published in 1845 as an appendix
to the Reports on a Geological Survey of the Province of
Canada.* Copies of this section, however, cannot now be
obtained. Students ask for them and so do others who are
attracted to the locali'y by the present boom in the coal trade
and the possibilities of the field whose rocks are so well exposed
in the so-called Joggins section.

To meet this demand, the council of the Nova Scotian
Institute of Science has decided to republish Logan’s section
verbatim et literatim. Following the reprint of this section
is given, with the sanction of Dr. R. Bell, the Acting Directox
of the Geological Survey of Canada, a hitherto unpublished
detailed section of the rocks from Shulie to Spicer Cove, by Mr.
Hugh Fletcher, who has made a life’s study of the geology of

* Message from His Excellency the Governor General, with Reports on a Geolo-
gical Survey of the Province of Canada, presented to the House on 27th January,
1845. Montreal, 1845.
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418 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER

Nova Scotia. That gentieman has also taken great trouble
to prepare the accompanying map. *

The base of the section is occupied by rocks of the Carboni-
ferous Limestone series. They form an anticline from the
shore of the Bay of Fundy opposite Shepody Mountain across
the country to Pugwash on the Straits of Northumberland.
Resting on them, with a southerly dip towards the Cobequid
range, approximately parallel to the acticline, lies the series of
strata detailed in this section. Going southward, in ascending
order, the highest members are rcached at Shulie, and there
Logan’s section ended. Mr. Fletcher continued his examina-
tion, over the repeated measures to the flank of the hills, where
at Spicer’s Cove a continuous bed of conglomerate, the waste of
the igneous rocks of the axis of the range, terminates the area
under review.

The best exposure of the base of the Joggins series is on
the west side of Maringouin peninsula where at the Pink Rocks
the gypsum deposits are closely overlaid by marine fossiliferous
limestones and marls dippingz southerly. Then succeeds the
series of the Middle Carboniferous, of red sandstone, shales and
marly beds, in turn overlaid by the unbroken grey beds with
which are associated some bitumenous shales and dark fireclays
with small seams of coal from Ferris Cove to the Squaw’s Cap,
a repetition of the measures of the Joggins section north of
Boss Point on the other side of Cumberland Basin.

The portion of the series remaining on the point of the
peninsula, can be traced across Shepody Bay through Grindstone
Island and Mary Point, where the strata are deflected to skirt
the New Brunswick coast to Cape Enragé.

A visitor to the Pink Rocks on Maringouin will find a
partial repetition to the northward, and structural features well

* The Nova Scotian Institute of Science takes this opportunity to acknowledge
on behalf of the practical and scientific Interests of the province, the public apprecin-
tion of the work parformed by Mr. Fietcher, and of the zeal he has brought to bear
en the study of our much complicated rock structure and the compilation of details
relating to Nova Scotia.
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worthy of examination. There is at Hard Ledge an exception-
ally well exposed syncline with its axis inclined 15° towards
Shepody Mountain, and an unconformity with members of the
so-called Permian series. When in the neighborhood one
should not fail to see The Rocks of Demoiselle Cape below
Hopewell ; conglomerate cliffs, caved by the sea, and on a grand
scale carved into pinnacles and buttressed.

Mill Cove, the base of Logan’s measurements, lies opposite
Minudie, and between them, it is said, gypsum beds occur
agreeing with the horizon of the Pink Rocks of Maringouin.

Sectron  of the Nova Scotia Coal Measures, as developed at the
Joggins, on the Bay of Fundy, in descending order, from the
neighbourhood of the West Ragged Reef to Minudie, reduced to
vertical thickness.

[Made by Sir WiLLiaM E. LOGAN, in 1843 and published as an appendix in
the first Report of Progress of the Geological Survey, for 1843, beginning
at page 92, and extending to page 156, with figures on pages 157 to 159.]

1.

Ft. In.
Greenish gray or drab coloured sandstone or grit, with

some conglomerate beds, of which the matrix is sand-

stone and the pebbles consist of white and of red

veined quartz. These are genemlly as large as peas;

some are of the size of pigeons’ eggs, and a few as

large as hens eggs, .. ........ ... 30 0
Drab sandstone of a flne grit, but rather too hard for

grindstones, . . ...... ... .o oL . 2 0
Red or choco]a.te coloured argillaceous shale, with sma.ll

layers of sandstone of the same colour and quality
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Drab sandstone, with small layers of chocolate coloured

Dark red argillaceous shale, with some green spots, .. ..
Drab sandstone in two to three beds,................
Drab sandstone of a coarse grit ; the bed has an uneven
bobboit, «asemismsss A RS SE BUASEIEFIIIE AL
Dark red or chocolate coloured argillaceous shale, with a
few bands of sandstone,..... . ........ ........
Dark red argillaceous shale,. ..........co0 covevn..,
Drab sandstone,. ......... ..,
Dark red shale and drab sandstone in irregular beds
Drab or greenish gray sandstone,................. 3
Red argillaceous shale,. . . ........ ..o o oL,
Greenish gray or drab coloured sandstone in several
layers, separated by bands of dark red or chocolate
coloured argillo-arenaceous shale........ .........
Greenish gray or darb coloured sandstone of a fine grit,
Soft measures, concealed, probably dark red shale,. ... .
Coarse greenish gray sandstone, or rather a conglomer-
ate with a fine matrix of sand and with fragments of
plants, converted intocoal,.....................
Measures not well seen,. ... .... ...... .......
Greenish gray sandstone, with conglomerate beds and
plants converted intocoal,.................. ... Ve
Dark red shale, ....... ... ... ... ... ...
Greenish gray sandstone, with conglomerate beds, ... ...
Dark red shale,... . .......... .. ... ...
Greenish gray or darb coloured sandstone, with conglo-
merate beds, ...... ... .. o il e
Dark red shale,. ... ..o oiiiiiiiiiiaiiiiiis,
Greenish gray sandstone, W1t.h conglomerate beds,.
Dark red shale, with bands of red sandstone,..........
Greenish gray sandstone, with conglomerate beds,....: .
ek Fed shalesacaimenmannemmmsmmas sines 5 5 155 5 ¢ 8
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Greenish gray sandstone, with plants converted into coal,
Dark red shale, with thin beds of sandstone, —
Greenish gray sandstone, with thin conglomerate layers,
Dark red shale,. . .... .cciiin. vy veenns croeannnns
Greenish gray sandstone, with beds of conglomerate,. . .
Dark red or chocolate coloured shale,. ......... .....
Greenish gray sandstone, with much conglomerate and
fragments of drift plants coated with coal,
Dark red or chocolate coloured shale,. ... ............
Greenish gray sandstone, with conglomerate beds and
carbonized drift plants,.......... ... ... ... ...
Dark red shale,....................
Dark red shale, with beds of sandstone, .............
Greenish gray sandstone, with conglomerate beds,...
Greenish gray sandstone, with bands of red shale,......
Greenish gray sandstone, with conglomerate beds and
carbonized drift plants of large diameter, say one foot,
and wholly converted into coal. In many cases the
action of the surf against the base of the perpendicular
cliff has worn deep holes or caverns, where the stems
lie prostrate in the reck. The plants are sigillaric,
go are nearly the whole of those already mentioned as
met with in the grits or conglomerates. Fragments
of calamites are occasionally seen, ...............
Red or chocolate coloured shale,. . ..................
Greenish gray sandstone of a conglomerate character,
with many carbonized drift plants imbedded in it.
Some beds of grit in this, towards the bottom, have
been found fit for grindstones,. ...................
Dark red or chocolate coloured argillaceous shale,... ..
Greenish gray sandstone inclining to yellow, chiefly of
a coarse grit and free texture; some of it must be
called conglomerate, the pebbles of which, consisting
of quartz of various colours—white, yellow, and red,
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422 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

with black chert and lydian stone,—are some of them
as large as hens’ eggs, a great many as large as
almonds, and the majority as big as peas. Some of
the beds have been found fit for grindstones. This
sandstone constitutes the point of West Ragged Reef,*
Measures concealed,........

....................

......

Greenish gray or drab coloured sandstone of a coarse grit,
Dark red shale with green bands, ...................
Greenish gray sandstone of a coarse grit, some of which
is fit for grindstones, but some parts are conglomerate,
with red and white quartz pebbles, generally as large
as peas, some of the size of pigeons’ eggs, and a few as
large as hens’ eggs; some parts exhibit large spherical
concretions rather harder than the surrounding
material,.. ....... L0 L0 oL
Dark red shale with green bands ...................
Greenish gray or drab coloured sandstone of a coarse grit,
Dark red and light green shale, with some bands of drab
sandstone,. . ...... ... . L i VR——
Greenish gray sandstone of a coarse grit,.............
DPark redshale, . ......... . it e
Greenish gray sandstone of a coarse grit, with some
carbonized drift plants,......... ... ... .o L.
Greenish and red shale. This is on the west side of
South Brook, Two Rivers,. . ... ....u..uie wuunnnn
Measures not well seen, being occupied by the brook, but
consisting chiefly of greenish gray sandstone,. ...
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*In this reprint, place names are printed in a more prominent type than in the

original, in order to facilitate reference to the section.—Hditor.
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Ft.
Red argillaceous shale,.. .. ... o ity 6
Red argillo-arenaceous shale,........ .............. 17
Greenish gray sandstone,.................ccovivn.. 2
Red argillo-arenaceous shale,............ ... ... .... 2
Greenish gray sandstone,........ ... ... ... ..., 1
Red argillo-arenaceous shale,. ... ....... e ... 18
Greenish gray sandstone,........ .... ... 00 oo 7
Red argillo-arenaceous shale,... .................. . 6
Greenish gray sandstone,. ... ............ ........ 1
Red argillo-arenaceous shale, with green bands,........ 8
Greenish gray sandstone of a coarse grit,. ............ 19
Measures concealed. This is where the North Branch of
the Two Rivers occurs, . ...........c.coouu... . 16

Greenish gray sandstone of a coarse grit, with some beds

of conglomerate, having red and white quartz pebbles,

the largest of which would weigh about two ounces, . 20
Red argillaceous shale,.............. ... ... ., 12
Greenish gray sandstone of a coarse grit, some parts of

which are fit for large grindstones, commonly called

water-stones by the quarrymen,. ................ 76
Greenish gray sandstone, with divisional layers of aren-

aceousshale,. .. ... ... . i i e 4
Red argillaceous shale,. ........... ..ot 19
Red argillaceous shale, with greenish gray arenaceous

shale at the top,..... «.ic.ivvniinnviniinivanin 19
Greenish gray sandstone,. . ..... ... ... ... . oo 1
Red argillaceous shale,..... ... e
Greenish gray sandstone,..... ...... ... .......... 2
Red argillaceous shale,. .. . ...... .. ... oL 6
Greenish gray sandstone,,.........cccvciiinevenann 5

Red argillaceous shale and green arenaceous shale, with

a few bands of greenish gray sandstone. This deposit

is chiefly red shale,.. . ............. .. .. .. ... .. 32
Gipenish pray sandsbornie). . . « .« ceevomenmammomusse s 24
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Ft. In.

Red argillaceous shale with green bands,.......... .. 10 0
Greenish gray sandstone in four beds, separated by bands

of red argillaceous shale of one to two feet thick,.... 27 0

Red argillaceousshale,. .......... ... .. oo 11 0
Greenish gray sandstone, with one foot of shale towards

thie batbolisecow seer snesussieviBrsEERET ST 5 0

Red argillaceousshale,...... ...... ... ... .. ... 8 0

Greenish gray sandstone in three small beds separated by
red shale; occasionally the sandstone occupies the

whole of the thickness...... . ... ... ... ...... 5 0
Red argillo-arenaceous shale, with green bands,........ 27 0
1617 O

Recapiiulation.

Greenish gray or drab coloured sandstones, with conglo-

merate beds and large carbonized drift plants,...... 947 0
Dark red or chocolate coloured argillaceous and argillo-
alenaceous shales,. .. ................. +...... 670 0O
1617 0
2.
Gray arenaceous shale, ...... b R S S e 5 0

Greenish gray sandstone. This is an unequal band, and
there are doubtful indications of the leaves of stigmar-

e ficoides at the top, . ........covvvis voiennnn 8 0
Reddish and greenish gray argillaceous shale, with some

bands of arenaccous shale,. . . ....... ... ......... 28 0
Greenish gray sandstone of a coarse grit fit for water-

SLOMIS, . o o v ot e e e e R 7 0
Red argillaceous shale, with some bands of arenaceous

shale. .... ............. s e e vensms AT 5 0
Measures concealed,. . ...ccovine vevainei i 26 0

Greenish gray sandstone,........... e 3 0
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Measures only partially seen, and containing some aren-
aceous shale,. .. ....... ... ...t i,
Reddish yellow sandstone,. ... ......... ..........
Measures concealed, but shown by the shape of the
surface tobe soft,. . ..... ... . el
Reddish yellow sandstone of a coarse grit, fit for water-
BEOTIEE, 0. suvt 0 shomsns wocairns o1 &2 o0 5 8 % o 0 o1 @6 [,
Red argillaceousshale, ............. ... ...,
Reddish yellow sandstone of a coarse grit, fit for water-
BEONEE, . o st 6 s i L ORE B R R
Red argillaceous shale, with greenish gray arenaceous
shale in three beds,. . ...... ... ... s oL,
Greenish gray sandstones,........ ...........
Red argillaceous shale,. . ....... .. ... ... ... ...
Grestish pray sandstons, wasvassevisss sespsoanw
Dark greenshale,. . ...... .. ..o i,
Giay sandstoné,.cornenves sasssaisias s aiae s
Red argillo-arenaceous shale, with greenish gray aren-
aceous shale, and some few layers of sandstone,... ...
Greenish gray sandstone,. . . : :
Greenish gray arenaceous shale a.nd sa.ndqt,one w1th red

Red argillaceous shale, w1th green arenaceous shale,. ...
Gray sandstone fit for grindstones,. ..... ...........
Red and green shale,. ... .... et
Greenish gray sandstone,. . ...... ... ... .......
Red argillaceous and arenaceous shale,............ ...
Greenish gray sandstone of various qualities, chiefly of
coarse grit, fit for large grindstones or water-stones ;
much of it, however, is fi .e enough for small stones;
both are made from the Reef,. .. .. e e
Red argilliceous and greenish gray arenaceous shale,. .
Gray sandstone fit for grindstones, the bottomn part of a
coarse grit. This constitutes Rugged Reef Point,... .
Red argillaceous shale,. . ....... .. ... ... .. .......
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Greenish gray sandstone, fit for grindstones,. ......... i;) Ir(;
Red argillaceous shale, with one foot of greenish gray
SONEEONS, o v v s 46 45 EEREREEEEE e e n e e 9 0
Greenish gray sandstone fit for grindstones; the top of
the bed isuneven,...... .. ... ... ... ... . ..., 20 0
Red argillaceous shale, gray arenaceous shale, and a few
bands of greenish gray sandstone,......... ....... 15 0
Red argillaceous shale,. . ......... R T, T T {
Greenish gray sandstone,. . . oo v 2 0
Red argillaceous shale, with green bands, ..... .. 13 0
Greenish gray shaly sandstone, or perhaps arenaceous
BHALE . & sovmmsasmsmionssies s e S G R e 7 0
Greenish gray sandstone fit for grindstones, with a few
calamaites nearly at right angles to the plane of the
beds, as if in situ, but forced over at the top,........ 86 0
650 0
Recapitulation.
Drab coloured sandstones without eonglomer-
ate bedsivvanmevuses v sanv e v s v e ey e A 219 0
Gray sandstones,.. ..............o.ina.... 81 0
Reddish yellow sandstones,................ 28 0
328 0
Red, green and greenish gray argillaceous and
arenaceous shales,. ...... .... . ...... 322 0
650 0

(Indications of stigmarice ficoides exist near the top, and
of upright calamities at the bottom.)
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3.
F.
Black carbonaceous shale .. ... ... .. ... 2
Greenish gray sandstone, with stigmarie ficoides, (this
would be called understone by the Welsh miners) .. 3
Gray argillaceous shale, with impressions of ferns and
other plants, (fopstone). ....... e e e T 2
1. Coaw of inferior quality —a regular seam........... 0
Greenish gray argillaccous shale, with st-igmariaz Jicoides
(understone) ........ ... 0 oo T |
Greenish gray argillaceous shale, with stigmarice ﬁco%des
and ironstone balls (understone)................. 1
Greenish gray sandstone ...........ccoiiinenenns 1
Red or chocolate coloured shale................... 6
Greenish gray sandstone, fit for grindstones, with a bed
of red shale in the middle...................... 23
Red ‘shale, with a layer of sandstone............... 12
Red shale, in three beds. .....ccovirerenenenenenns 5
Greenish gray sandstone, in four beds.............. 6
Red argillaceous shale .............. .. ..ooiiu.. 7
Gray sandstone, in small layers................... 7
Reddish gray sandstone ...........c..ciienenan.. 3
Greenish gray sandstone, in small layers ............ 7
Reddish and green sandstone ..................... 13
Reddish and green shale ............... ... 0 oo, 1
Reddish sandstone—soft .......... .. ooiiiiiiil, g,
Red argillo-arenaceous shale, with balls of iwronsfone... 3
Red and green sandstone................... .. ..., 12
Measures concealed, but supposed to be soft......... 52
Red and green shale, with balls of ironstone.......... 7
Gray sandstone and shale ...............c0vuvunnn 3
Greenish grav sandstone ............ e 8
Greenish gray sandstone and red shale.............. 5

Greenish gray or drab coloured sandstone, fit for grind-
StONES .....etiitiiieiiieriistietir s eeas 50
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Red shale ............. Bnn B AR AR
Greenish gray or drab sandstone, fit for grindstones;
the top is uneven, and the whole is rather of a coarse
grit. This constitutes South Ragged Reef........
Bed. ghale «cisussvssssusss RS UESHAB A B EEEE

Reddish gray sandstone .........................
Red. drgillaceons: mhols o5 ccussssnasansasissssssss
2. BT, e wwusiuanmsvauasnasnssvnnsnaaigsy 01
Dark gray carbonaceous shale ............. 0 4
CORT, s s s NS aa AN A BN NGB AR AN W B A 0 1

Red shale; the upper part is of a tough quality, and has
stigmarie ficoides in it (understone).............
Greenish gray or drab coloured sandstone, occasionally
separated into two beds. This sandstone appears to
thin out within the distance of 100 yards on the
i1 R L T T T S EAAESEEEBURNAH
Red shale . ...
Greenish gray or drab coloured sandstone...........
8. 00T ssysspsavssng e g USRI NG
Greenish gray sandstone and reddish shale, with sfig-
marie ficoides (understone).....................
Reddish green argillaceous shale ..................
i RO 555 a5 8 0¥ B AR AP EARA NP HAEANGNEAERY
Reddish and green argillaceous and arenaceous shale,
the green colour prevailing, with stigmarie ficoides
(understone) ........ .ot
Reddish and green argillaceous and arenaceous shale,
the red prevailing ........ ... ... . i,
Red shale, separated by thin bands of sandstone; the
top is of the tough crumbly quality of undereclay, but
no stigmarie are visible. ............. .. ... ..,
Gray sandstone and shale, the sandstone of soft quality.
Dark red shale ... .o,
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WEST RAGGED REEF TO MINUDIE (3).—LOGAN.

Tough arenaceous shale, with stigmarie ficoides in the
upper part in two layers, a hard and a soft one
(understone) ............. i

Red and green crumbly tough shale of the quality of
underclay, but no stigmarie visible..............

Greenish gray sandstone, in four thinly laminated divis-
ions, separated by red and green shale............

Gray sandstone and red shale in thin beds...........

Red and green shale .........cociviiininenenanns

Greenish eray sandstone, with red and green shale. ...

Greenish gray sandstone, in regular beds of three feet
and WPWATAS: o :::ivvvvssuvsississpsssaavansnes

Red shale, varying from two to seven feet thick......

Greenish gray sandstone ............. ... 0.,

Breenial BHAlE: . oo . v oo o we v s vms s o s s e

Gray sandstone and shale ................0 ... ...

Dark greenish red shale .........................

Greenish gray sandstone .........................

Dark green anid red 8hale . ..ovevvevsvsvmavmesmos

Greenish gray or drab coloured sandstone, fit for
grindstones, forming a reef . ..covisvevivivsasee

Reddish shale ....... ... i i

Greenish gray sandstone, in three beds, and gray shale
in beds of one foot each .......................

Gray shale, with two beds of greenish gray sandstone of
i aT-T o707 o -1V SRR A T T T

(Into the above penetrate two upright stems (calam-
2tes), two inches in diameter; and replaced by sand-
stone with a coating of coal; they start from the top
of the succeeding bed.)

Dark gray argillaceous shale......................

B, COAL ittt e e

Gray argillo-arenaceous shale (fire clay?) with stig-
marie ficoides (understone).....................
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430 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Ft.
Gray argillo-arenaceous shale .................. ... 10
Gy suntetei® sevmmorswsassenseneeyrss s so9es 53 1
Gray arenaceous shale, in two equal beds............ 7
By DOKE: womssmsmmnms 5umsns 408 4G au i AN a S Ad Va4 0
Gray argillo-arenaceous shale, with stigmarie ficoides.. 2
Greenish gray sandstone .....................0uu. 2
Gray argillaceous shale ...........ccvviivnvnnn.. 1
Gray argillaceous sandstone, with stigmarie ficoides
Funderstone) s s s w556 68 08 % 5 5 s 8 2
Gray' argillaceous shale ..oisesicsansiosiosiossess 3
Reddish gray sandstone ..... TR R AT WOV 5 G B 3 1
Cray argillaceous Bhale «awmwnovmmmsnmmys v 5 5 o 05 9a 1
(In this shale, and running into the sandstone above, is
visible a calamite at an angle of 45° to the plane of
the deposit. It appears to start from the coal below.)
g T T 0 1
Gray argillaceous shale, with stigmarie
ficordes (underclay) .................. 1 6
UL sesmeesimi s o e e SRR S s 0 2
Gray argillaceous shale, with stigmarie
(underclay) ....... ... ..o il 0 4
b R T e 01
9

Gray argillaceous shale, with stigmariee (underclay).. 2
Greenish gray crumbly sandstone, with stigmarie at the

BOPF 55 5y 5 oot 6 2 0 ahaac S G SRS . 8
Red shale ..., 12
Greenish gray sandstone ..........cviiiiiiienn.n. 3
Red shale, with some few beds of sandstone......... 20
Red shale and reddish gray sandstone, in beds of one

to three feet . i .vvvivsvvsvvs vo v vusmmesos 12
Reddish gray sandstone, in thin layers, alternating with

vod Bhale ssvsusenvsnnysesons v o svveny seneses 12

Red and green arenaceous shale .................. 4
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Ft.
B B o sosusmasmmuesassmnnes s s s oy 0
Gray argillaceous shale, with stigmarie ficoides
(IAGTEEMET v & vs & 3 w3 WU ETTH TSR T 3
Gray argillaceous sandstone, with stigmarie ficoides
(understone) .........ciiiiiiiiiiiieriannenns 2
Hard argillo-arenaceous shale, with stigmarie ficoides
(understone) . .....oiiiiiiii i i 5
Rad BHAlS scsossvsasseaivessssssons yensmmeeemn 20
Greenish gray or drab coloured sandstone, forming a
TOOL sasasev sy ety es e ses e e e By o AN s 20
Redghals «sovvcsvovesvivssnsannonesne s mswwemms 23
Reddish gray sandstone ............ .. oiiiin... 5
Red shale and greenish gray sandstone; not much sand-
BEOME .« cvvrsxuvennsssmmessnmsnnss sas e 30
Red argillaceous shale and greenish gray sandstone,
more sandstone than before ........«........... 30
Red argillaceous shale ....«.. ... oL, 1
Reddish gray sandstone .............. SrEEsesaves 1
Red argillaceous shale ........ ..o, 3
Reddigh gray sandstone «coscsesssssossoscusnsnss 2
Red argillaceous shale ............. ... . ... ... 12
Greenish gray sandstone ............ooeeeennnna.. 15
Red argillaceous shale .......cicvvivvniiinnnnn, 20
Reddish sandstone ...............ciiiiieiiaan.. 2
Reod and groen shals. cessasovesassssanssiosnnsnsss 8
Reddish gray sandstone ............... caaiBaniii 6
Bl Shale) swsmmmmmmnn s aeses 5 4 S5 A N3 R3S S HARNA B ¥ 2
Breenish: gray Bandstong: ..o e wvmee wnewm s osen s 2
Red argillaceous shale ........... ... . oo, 3
Greenish gray sandstone .............ci0viiinn, 3

Greenish gray sandstone, fit for grindstones, which are
now quarried from it. This constitutes North
Ragged Beel vvanmmsosmmmommwamsmewws s w s o s 12
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Reddish gray sandstone, in beds of one to three or four "
feet, separated by beds of reddish shale of one to two
FOOE sswswmmms v 35 F5FE 553 55 5 SV EPEIE BRSERE 60

Red. shale vuwnssssnnmsmnsssasspsssmensnavswisms 4

Reddish gandslone’ . ovevvvsmvvvnvmae samaopsmeitos 2

Red srgillacegns Shale: oo 20

Greenish gray sandstone, in beds of two to three feet,
with beds of red shale of one to two feet.......... 30

Red argillaceous shale . ............. ... ..ot 6

Reddish sandstone, separated at the top into moderate
leyers by ged. Bhale wovecummmnevmmisnaamamas 49

Reod Bhale wupvesecr s s e e SR SRR 2

Reddish: sandstorier «oooemmeasmmnmsmmmsmmnssmmseims 1

Red argillaceous shale . .........coveeeiiireennnnn. 35

Gray sandstone and red argillaceous shale, in alter-
nating beds; the  sandstone has a . reddish tinge
towards the P sevesssssrrmmuvssvssnorsmi 30

Gray sandstolin. .. vvmmmeesnms e R 1

Reddish: argillaceons shale .....covicisisses e R

Gray sandstone .......... ..ottt 1

Reddish argillaceous shale ....................... 5

GEay andalone « cocssmenes sadsis Sein S5Ens b is 2

Reddish and pray shale «:.oevevs on esvovmven ssvus 1

Gray sandalent ..... cesane sas vss ses svs vew sses ae 2

Reddish argillaceous shale, with ironstone balls. .. ... 3

Gray sandstone ........ccccisicpsvvrivirossnisnss 1

Green and red argillaceous shale .................. 2

Hard argillo-arenaceous shale ..................... 1

Gray argillaceous shale, with ironstone balls. This bed
has something the appearance of underclay, but the
stigmarie are not distinet ...................... T

P WORT: suvsnunnosunssnsesosnsssosgsasygaasans 0

Gray arenaceous shale, with ironstone balls, and stig-
marie ficovdes (underclay) ..................... 5

In.
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Ft. In
Reddish gray argillaceous shale ................... 10
10. Coawr and carbonaceous shale ............ 0 8
Gray argillaceous shale, with ironstone balls
and stigmarie ficoides (underclay) ...... 2 0
OOME: 45 55 5 8 % 3 &S00S QRS R 0 2
2 10

Gray argillaceous sandstone, with stigmarie ficoides
R0 RS S— 2 0
Reddish and green argillo-arenaceous shale, ironstone
balls, This has much the character of underclay, but

the stigmarie are not well marked. ............... 12 0
CFiy SHIASIOHE » s 0.0 558 S T ST AR 10
Gray argillaceous shale, with ironstone balls.......... 3 0
Greenidh gray sandstone . . vocoverconvssvssamsnees 4 0
Gray: mrgillacoons Bhale . .owvenummmonmmsseonss s 10

(From the succeding layer of coal there springs up an
erect sigillaria. It is 1 ft. 6 in. in diameter, and
penetrates the shale and sandstone above it, five feet
of the plant being visible.)
B 3 0 3
Gray sandstone, with stigmarie ficoides (underclay).. 2 0
Gray argillaceous shale, with ironstone balls and stig-

maree ‘ficordes (Underelolf) sucasswavsmeamenviai 5 0
12. Black carbonaceous shale ............u.. 0 9
Lo 7.5 SRR PS— 0 2
011
Gray argillaceous shale, with ironstone balls and stig-
marie ficoides (underclay) ......... ..., 1 6
Greenish gray sandstone ..........ooivivinnnnennn 1 6
Gray atpilladeons BHElS wawwmammmeamias wnmss i 9 0
18: U0Al smsuaypesessesemcuemmssemsnss Soems § 5 07
Gray argillaceous shale, with ironstone balls and stig-
mardy ficordes (underclay). ....ovirvsivvinvevune 2 0

Gray argillaceous ghale ....evmmsmmeramonesmens s 5 0



434 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

M CBEE & gew vovses seuess 998's 59 o0 o B 0 4
Gray argillo-arenaceous shale, with wronstone

balls and stigmarie ficoides (underclay).. 1 6

2

DOBI oy wrwmsmanss s o em e senarasaanas aveses 0
2 0
Gray argillaceous shale, with wronstone balls and stig-
marie fieoides (underclay) ovovevevenvswoverns T 0
Gray argillo-arenaceous shale, with tronstone balls and
stigmarie ficoides (underclay) ...... e 1 0
Greenish gray sandstone ....................... .. 10
Greenish gray sandstone and red and gray argillo-aren-
aceous shale. The sandstone is not in thick beds.
Ironstone balls and stigmarie ficoides are found
through the whole: deposif. .«vvwmwpsmypmsssgonwn 40 0
Greenish gray argillaceous shale .................. 3 0
15. Canbonaceous shale .................... 0 2
Gray argillaceous shale, with ironstone balls
and stigmarie ficoides (underclay) ...... 1 0
CoXE: :cnsppsppvogsagaass e 0 1
1 3
Gray argillaceous shale, with sronstone balls and stig-
marwe ficoides (underclay) .............. .. .. ... 3 0
Greenish gray sandstone, with three bands of red and
gray shale, loaded with #ronstone balls............ 12 0
Gray argillaceous shale ........... ... oot 10
16. CoarL and carbonaceous shale . ................. 0 2
Red argillaceous shale, with wronstone balls and stig-
marie ficotdes (underclay) .......... ..ol 7 0
Greenish gray sandstone ........................ 10 O
Red and green shale .......... ... .. o Lt 2 0
Rough gray argillaceous sandstone ................. 2 0
Red and green shale ........covvviieiiiiinnnan., 2 0
Rough greenish gray argillaceous sandstone.......... 1 6
Red and green shale ............................ 2 0
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Ft. In
Greenish gray sandstone .........cciiviinienienne 5 0
Red and green argillaceous shale ................. T 0
17 LOAL : 26 s vus sovesmsppresyy S5 wE 3 § 3 01
Gray argillo-arenaceous shale, with stigmarie
ficordes (underclay) .................. 4 0
35 T'S A S e 0 4
Carbonaceous shale . ... oocinevius 0 4
CoAT:, sivivnis SRR R SR 01 0 9
4 10
Gray sandstone, with 3 inches of soft gray argillaceous
shale at the top, and penetrated by stigmariee ficoides
e il R ———— 1 3
Gray argillo-arenaceous shale ..................... 10
L8 BT e v v 5 8 B foncmam it 6 7 0 3
Gray arenaceous shale, with stigmarie (underclay)... 2 0
Gray arenaceous sandstone, with stigmarie (underclay) 2 0
Hed-and goeen ahila . : o sosvevvmepsaymmemysese s 4 3 0
Greenish gray sandstone, in several layers.......... 6 0
Red and green argillaceous shale.................. 70
Gray sandstone, with stigmarie (understone)........ 2 0
Red and green argillo-arenaceous shale ............. 4 0
19: CORT: wsauseissiys s sonmumeess R e 0
Red argillaceous shale, with stigmarie (underclay)... 4 0

Greenish gray sandstone and red shale alternating, the
sandstone in 7 beds of 2 to 8 feet, the shale in 5 beds

Of 4 $0 18 6L v 45 & ¥ ¢ & 0os 8RBT ARSI b o e 60 0
Red and gray argillaceous shale .........c00vvunnen 13 0
Greenish gray sandstone ..........ccccciiviiinan.. 2 0
Greenish gray shale and sandstone ................ 2 0
Greenish gray sandstone ................covueannn 2 0
Greenish gray shale ............ooiiiiiiiiit, 2 0
Greenish gray sandstone ........ccvvvevvveeneenns 2 0
Measures concealed ........cciiiiiiiiiiiiiiienns 41 0

Pwoc. & TraNs, N. S, INsT, Scr., VoL X1 TraNs, CC.
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Greamsh: glay ssm@Bbone: s ssemmsmmsmmmsamoan sy
Moiures ponoelloil, wusmmessmmssmuss s
Greenish gray sandstone ........... ... . oiiaa..
Measures concealed. Here occurs Dexnis River¥*. ...
Greenish gray sandstone .........................
Measures concealed, but supposed to be shale.........
Greenish gray or drab coloured sandstone, fit for grind-

stones. There are quarries in it on the Sourn RExvF,

DERNIE BIVEE 55 6mmekbesi b s 54 b ki
Red argillo-arenaceous shale .....................
Greenish gray or drab coloured sandstone, fit for grind-

stones. Some are quarried from the bed on the NorTa

REEF, DENNIS RIVER .. 0ivinnenennnnnnnnnnnnns
Measures concealed, but supposed to be argillaceous

]
Greenish gray or drab sandstone, almost fit for grind-

0% 4L S
Greenish gray argillaceous shale ..................
Greenish gray sandstone ............c000iviinnn..
Dark gray argillaceons Bhale s swempsws s o5 235 s s
20, VORY: simammssss nimen s e s s e s e s ey e e ey
Red and green shale, with stigmarie ficoides (under-

OlAY)  grsssrssninpessrmnersssmssi e e RO

Greenish pray sandBione: . ...owses sva e s :

Red and greenish gray argillaceous shale, with ronstone

BRIIE  ovomcnmomensmsonsicinsmonsiasihoihsidbbibnsi i ncimi A e R
Ctrbonaonin ANBIE «oiimimiviness Qiaomss ko B AR
Gray crumbly argillo-arenaceous shale, with stigmarie

ficondes (undoreloy) «wueovawsermmmwssvessmseiss
Greenish pray sandstone’ .oosswmmesse s s s
Reddish shale, with ironstone balls ................
Greenish gray sandstone ...............  ——
Red argillaceous shale, with wronstone balls..........

4
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Greenish gray sandstone, with red and green shale
studded with ironstone balls ....................
Red and greenish gray argillaceous and arenaceous shale,
in beds of five feet, with greenish gray sandstone, in
beds of one to three feet ........... ... ... ...t
Reddish and greenish gray argillaceous shale, with
wronstone balls . ... ...t e
‘Greenish gray sandstone, soft, with bands of red aren-
BoE0TE ahalE wawa s s s i s pverspeEen s s e s e s s
Red argillaceous shalel . . . . v . i cowvammanman s easns s
21. COAL o it i e i e e
Greenish gray argillo-arenaceous shale, with stigmarie
Cunderelnll) cosnamsas a5y s i e svnammerws vs s v s s
Mensures concealed: . ... dveeanemeeiesws v osess
Greenish gray sandstone of good grit ..............
Measures concealed .......... ... ..ol
Greenish gray sandstone of good grit................
Measures concealed .......... .. ..o,
Greenish gray arenaceous shale ...................
Measures concealed ........ .0 i,
Measures concealed, but probably sandstone .........
Measures not perfectly seem, but consisting in part of
greenish gray sandstone .........ccviveiiinian.
Greenish gray sandstone, with impressions and casts of
calamites. This layer is almost fit for grindstones,
but not sufficiently regular to be worked profitably. .
Measures not well seen, supposed to be red shale. .. ...
Red and greenish gray argillo-arenaceous shale, the red
prevailing, with some bands of greenish gray sand-
stone of six to twelve inches ....................
Reddish and greenish gray sandstone, in beds of three
to ten feet, separated by layers of red and greenish
gray arenaceous shale of one to two feet. This forms
DenNig RIVEE POINT wusessssasvviusmovmasssn

Ft.

30

15

21

13

13
22

40
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Ft.
Greenish gray sandstone, soft and ragged, in aggregated

beds of one to ten feet; the ageregations separated by
beds of dark red and green argillaceous and arenace-
ous shale of one to two feet, having ironstone balls;
impressions of plants, among them sigillarie and
calamites, prevail in the sandstone .............. 60
Dark red and green argillaceous shale, with six beds of
red and greenish gray sandstone; the shale is loaded

with 4ronstone balls ...... ... .. .. ... .l 40
22. Coar and carbonaceous shale .................. 0
Giray argillo-arenaceous shale of a tough quality, with

stigmarie (underclay) .......... ... ... .. ..., 4
Dark red and green argillaceous shale, with a band of

FAAEtONE s verri T S A 16
Gray argillaceous and arenaceous shale, with ironstone

nodules and some thin beds of sandstone .......... 10
Gray sandstone, with stigmarie (understone) ....... 2
Dark gray shale, with wonstone nodules ............ 22
Gray sandstone ............ocoiiiiinn.. o amiae 1
Geay argillaceous Bhale svwsmmsurspsrsmmeesaes 2
Gay Bpdsioneg wwessswmmmE s R R 1
Greenish gray arenaceous shale ...........co0000.n 6
Gray sandstone, in layers of four inches each ........ 4

2,134
RECAPITULATION.
CoAL; 111 22 868ME v vy s s 5 5
Carbonaceous shale associated with the coal seams, and
in one instance without coal ........ 3 10
9 3

Underclay or understone, being beds of various material,
immediately subjacent to the seams of Coal and Car-
bonaceous shale, and universally penetrated by the
branches and radiating leaves of the stigmarie

In.
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Ft. In
ficoides. Every one of the Coal and Carbonaceous
seams rests upon a bed of this deseription, and in two
cases stigmarize beds exist without superincumbent
coal. The material constituting the stigmarize beds
is as follows:

Sandstone—Gray ................. 23 3
Dl wwnwasnssmemmmgs 43 0
66 3
Argillaceous and arenaceous shale, hav-
ing often the character of fireclay—
Gray. cmevns snsmmmmmmenasmmns 58 4
Greenish gray ................. 70
Red and occasionally green ...... 42 0
107 4
173 7
Sandstone—Gray ........cc00000en 82 0
Greenish gray, chiefly fit for grind-
stomes ...... .. e 657 0
Reddish, of various shades ....... 204 0
943 0
Shale—Gray-Argillaceous .......... 92 6
Arenaceous ......e.e. 44 0
136 6
Red and green—
Argillacooiy. . duuwsmmmesspanes 564 0
Arenaceous ...........000.. 104 9
668 9
805 3

Measures concealed, supposed to be chiefly shale....203 0

2,134 1
(Among the organic remains visible are one oblique and
two upright calamites, and one upright sigillaria.
One topstone bed of shale contains impressions of
ferns.)
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. * Ft, In
1. Bituminous limestone, with shells and fish
Scales ... 4 0
COAL ittt 1 0
5 0

Greenish gray argillo-arenaceous shale, with stigmarie
fieowdes (Cumderela) somnvasrnssdnssasisrissiia 4 0
Gray sandstone, in courses of six and nine inches, with

wronstone balls and stigmarie ficoides (understone). 2 6
Gray argillaceous shale: sovvsssws ionsionpaaasssnsy 1 0
Gray sandstone ....esuwes T 6 0
Gray argillaceous shale ............ccv0vuvvnnen. 1 0
Gray sandstone of a rough texture ................. 1 0
(From the suceceding bed springs an upright stem

(sigillaria). It widens towards the bottom, and pen-

etrates into the sandstone above.)

Gray argillaceous shale, with tronstone balls ........ 6 0
Gray sandstone and arenaceous shale .............. 5 0
Gray-arenaceous ghale: . «ovsscuvvivvinav o ve wnsen 2 0
Hard gray arenaceous shale, with stigmarie ficoides

(underclay) .......cccoviiiiiiiiiiiii 1 6
Gray argillaceous shale . ........ ... .. ... oo, 20 0
2. Coar and Carbonaceous shale .................. 1 0
Soft gray argillo-arenaceous shale, with stigmarie

ficoedes (amdevelanr) sssussssnsvsomnsssanasvdpns 10
Hard gray arenaceous shale, with stigmarie ficoides

(underclalt) cuvsaasnssesmnecivsernnnnnns e v 2 0
Gray argillaceous shale ...................c0itts, 10
3. CoaL and Carbonaceous shale ..... FEPPRIRTEREY 0 3
Hard argillo-arenaceous shale, with stigmarie ficoides

CUmderElon): ssnsssssisaissdssnbssvsnsuisanas 2 0

Gray argillaceous shale ................ ... .. ... 4 0
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Ft. In.
o 7 09
Carbonaceous shale ............... 0 6
(10707 0 1
Carbonaceous shale ............... 0 4
COAL ittt i it e 0 1
Carbonaceous shale ............... 0 8
(IOAT: oo v a b dinmn el B s 558 Gin .. 0 2
2 7

Gray argillaceous shale, no stigmarie visible, but
across the bed appear two parallel regular
cracks, about } of an inch wide each, and
about 18 inches apart, filled with coal, the
fibre of which is at right angles to the cracks.
This may be the section of an upright stem.. 1 7
8

COME: onsSmunmnnitanssibosavnsesoivisnsis 0
4 10
Hard gray argillo-arenaceous shale with stigmarie
ficotdes (underelay) :«c:ciissasvscessssvinnsns 4 0
Greenish argillaceous shale, with ironstone balls. .. ... 12 0
Gray sandstone in several layers ................... 10
Red and green argillaceous shale, with ironstone balls.. 20 0
Gray sandstone and green shale in alternating layers.. 24 0
Red or chocolate coloured argillaceous shale ........ 3 6

(From the succeeding bed rises an upright sigillaria one
foot in diameter; two feet of it are seen penetrating
the bed above.)

Gray argillaceous shale ..ovveenvsmesssvmmassrnsons 1 6
Gray sandstone in thin beds ...................... 8 0
Gray argillaceous shale ................ccooiett, 8 0
5. Bitumanous limestone, with shells ......... 2 0

COAE sremmmmis s s e B 5 3 65 5§ 5 5 4 3 0 0}

Gray argillo-arenaceous shale, with wronstone
balls and stigmariee ficoides (underclay). 0 6
Carbonaceous shale ..................... 0 03
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Gray argillo-arenaceous shale, with ironstone

balls and stigmarie ficoides (underclay).. 1 6
Carbonaceous shale ..................... 01
Gray argillo-arenaceous shale, with tronstone

balls and stigmarie ficoides (underclay) 2 6
Coan ..o 0 6

Gray argillo-arenaceous shale, with stigmarie leaves
(underclay) <usssusssssssssusssnssssssssssiag
Gray arenaceous shale, with stigmarie leaves (under-
g T T
Gray arenaceous shale and rough argillaceous sandstone
Greenish gray arenaceous shale ...................
Qray sandsbone ....cvvcevscvsvesssissiinsine s
Red and green argillaceous shale, with ronstone balls. .
Gray rough sandstone ........... . .o,
Red argillaceous shale, with tronstone balls; thin beds of
arenaceous shale and sandstone in the middle......
Red BantlEbofis ; ;sisvvissevriiensase s s aansuenss
Red argillaceous shale, with ironstone balls..........
Bed gandetone ccvssssvssvosasnsasnvassya besgans
Red and green shale, with ironstone balls and some
arenacoots beds ....ccovniscnrersonssioirsrgus
Gray sandstone ................iiiiiiiiiiin,
Gray arenaceous shale ............. ... ... ... ...
Green and red shale ...... ... .o i,
Ghoay BandEbone: sssassansssivssssasasassuinanad
(From the upper part of the succeeding bed there arises
an upright sigillaria.)
Gray argillaceous shale . ... ...c0vveisuvivavsoes
Gray argillaceous shale, with a layer of sandstone....
Gray 2andstone: <. csvsccivossevroosovinvossiveg

Greenish gray argillaceous shale ................... '

Gray sandstone . ..........iiiiiiiiiiiiiiia.,

Ft.
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Gray argillaceous shale, with ronstone balls and a few
bands of arenaceous shale ...................t.

6. Carbonaceous shale .......ccoeeeenennnnnn 1 0
Bituminous limestone, with shells ......... 0 10
COAL ittt tr e vt itee e 0 4

Gray argillo-arenaceous shale, with stigmarie (under-
177 T S

Rough gray argillaceous sandstone, with the branches
and leaves of stigmarie ficoides (underclay).......

(An upright stem penetrating the above bed springs
from the one below.)

Gray argillaceous shale, with ironstone nodules . .....
Gray sandstone ........cciiienvreneiiarrinnaane
Gray argillaceous shale, with tronstone nodules ......
Gray arenaceous shale ............... . iiinnnn
Gy Handstone oiisiuusssousaiisriosgaesvEe dad
Gray argillaceous shale ..............ci0vuneinn.
Rray SandabofB « o ssssowu 650 a s neew o s nmw wwwm s
B COAL oottt ittt e i eens 0 10
Carbonaceous shale ..................... 0 2
0BT s smioimibre 4830 3l a GBS ARG E L BERRUEE S 0 10
Carbonaceous shale ...........cv00vuenss 0 2
UI0BE: susncasosugudsesatiadue o8 samons 2 0
Coavr and Carbonaceous shale ............. 0 6

Gray argillaceous shale, with stigmarie (underclay) . .
Gray argillaceous shale, loaded with a multitude of
tromstone balls . ... ... .. il
Gray argillaceous shale in beds of 1 to 3 feet, with sand-
stone and arenaceous shale in beds of 1.foot; iron-
stone nodules are very numerous in the whole......
Gray argillaceous shale, with ironstone nodules......

Ft.
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Ft:
Gray sandatone « su i s s s rnspspneierERE R 3
Gray argillaceous shale, with ironstone nodules. .. .. .. 10
Gray sandefons «.::;:: ;s sopsnvesmessnesavvesry 1
CGray axgillaceons. shale . ... svwwiwmmammessom s 2
(From the succeeding bed springs an upright sigillaria

of 1 foot in diameter; the lower part commences to

spread.)
Gray argillaceous shale, with ironstone balls and some

BRTIOBIOIRS 539558855 € 5§ 5 DA RR R 2
Gray argillaceous shale, with %ronstom Balls s meenns 5
B, UoBF spyassnssnsenssssssppmpvansmesss 0 2

Gray argillaceous shalé .. .. .covsvemsmamns 0 4

CoAL .o e 0 3

Carbonaceous shale and Coal ............. 1 3

8 Il T oo 01

Gray argillaceous shale, with wronstone balls

and stigmarie (underclay) ............ 4
CoarL ............. s ek e n SRR 10
4

Gray argillo-arenaceous shale, with tronstone balls in

abundance and stigmarie ficoides (underclay). ... . 6
Gray rough erumbly sandstone . .................... 9
Dark gray shale, with ironsfone balls............... 1
Gray aronaesens BHElo <.ocvu s es om0 momsammmmmes 3
Gray sandstone . .........c.iiiiiiiiiiii i, 3
Red argillaceous shale (chocolate coloured) ......... 10
Gray sonidstone’ suwmwnsssssasasauses €os s s e oeees 1
Red argillaceous shale as before .................... 10
Gray rough sandstone ..........cccciiiiiiiiirians 3

Red argillaceous shale, as before, in beds of 1 to 4 feet,
with twronstone balls, and separated by beds of gray
sandstone of 1 foot ......... . oL, 20

Gray rough sandstone, in beds of 1 to 2 feet, alternat-
ing with beds of red or chocolate coloured shale of 1
f00f  wnmmmee e e 15

In.
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Gray soft sandstone ............. s s mi e aasdd il
Red shale ............ i AAKAEBUAABANYSHBEATES
Giray rough Bandetons: susweessswsvssiiiasvssosisa
Gray arenaceous shale, with stigmarie (underclay). . . .
Gray crumbly arenaceous shale, with ironstone balls. .
Gray arenaceous shale ........... ..o,
Gray crumbly sandstone ...........ccciiiiiinennn
Gray argillaceous shale ............c.ooiiiiiian,
Gray sandstone, with stigmarie and upright calamites

(understone) ........o it
Gray argillaceous shale, with wronstone balls.........
Gray rough crumbly sandstone ...................
Gray argillaceous shale, with tronstone balls and stig-

marie ficotdes (underclay) . ........... ... . ...,
9. Coar and Carbonaceous shale .................
Greenish gray argillaceous shale, with stigmarie ficoides

(REBrElaN) ssusssusissoavaunpssangnssansnsss
Gray rough sandstone, with stigmarie (underclay).. ..
Red argillaceous shale, with ironstone balls ........
Reddish sandstone . ..........coiiiiiiiiiiiiian,

Red or chocolate coloured argillaceous shale, with wron-
#one Balls 5 v ov i s 09850 00 svseveenerEETaEBe

Gray argillo-arenaceous shale, with stigmarie (under-

BIAE) ssusiveissivis e ne i en ve s
Red argillaceous shale and gray arenaceous shale . ...
10. Coar and Carbonaceous shale .......... 0 2

Carbonaceous shale .....ccvivaviivvavuns 0 6

O L — 0 4

Argillo-arenaceous shale, with stigmarie ficoides (under-
3 DT T T T TS S S P
Measures concealed, probably underclay. Here occurs
Biiid BROOR :vcsnasvuesisossis s oue vspsamime
Red and green shale asbefore .....................

1
1
0
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1
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446 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Gray sandstone ........... ...,
Red argillaceous shale and gray arenaceous shale. . . ..
Red and green shale, as before ....................
CGray arenaceous shale . ...covvveviiiiiiraisivnvus
Red and green shale, as before ...................
Gray sandstone ............eoveeeerenernnennnnns
Red and green shale, as before ....................
Gray Bondefonie wawwswscunssssssssssianassasanss
Red or chocolate coloured argillaceous shale.........
Gray sandstone ...........iiiiiiiiiiiieiiie.
Red and green shale, as before ...................
Red or choeolate coloured argillaceous shale .........
Gray averiaosous Bhals uessusesssusisnssssssvsang
Gray sandstone, rough and wneven .................
(From the top of the succeeding bed spring several up-
right calamites, 3 of them in the distance of 2 feet,
and 8 more—the whole 11, in the distance of 20 feet.)
Gray crumbly argillaceous shale, like underclay but no
stigmarie visible ........ ... . i
Oroonish Eendsions aswmnanatisas 55 s iaats s g ays
Red or chocolate coloured argillaceous shale ........
11. Coar and carbonaceous shale .................
Gray argillaceous shale, with stigmarie ficoides (under-
BIOTT  5iii s S B s as e hitsbchins mn w3 6 B2 5 2 8 0 4
Gray rough sandstone and arenaceous shale, in alternate
105 7o R s T YT
Greenish gray sandstone .............c.oeeenene...
Gray argillaceous shale .............coiviiiu...
Gray srennoepns 8halS wswenssisvcorsmmemesisssi
Strong gray arenaceous shale and rough sandstone. ...
Gray argillaceons ghale ... vocvwrmewssmssmsavsas
12. Coavr and carbonaceous shale ................
Gray argillaceous shale, witht stigmarie ficoides and
ironstone balls (underclay) .......cooveviivns

co oo o s oo oo oo oS
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WEST RAGGED REEF TO MINUDIE (4)..—LOGAN.

Gray argillaceous sandstone, with stigmarie (under-
SHOMBY 5539535560 & 403 RO
DPark gray argillaceons ghale . . . . . csvervrvvnvveeess
13. Coar and carbonaceous shale ..................
Gray argillaceous shale, witth stigmarie and ironstone
bnlls (UnderelEg) c s v s v 4 7 5 5 § isasemResreRRET
Gray argillaceous sandstone, with stigmarie (under-
)
Red and green shale, as before .................. i
Gray argillaceous sandstone, with stigmarie (under-
e T S ——
Red and green argillaceous shale, with stigmarie ficoides
(underclay) ........... DA E AT b b Bl i i
Gray sandstone and shale ............... ... ... ...
Red or chocolate coloured and green argillaceous shale
Gray soft shaly sandstone .......................
Measures concealed, but supposed to be soft ........
Greenish gray soft sandstone .....................
Measures concealed, but supposed to be soft ........
Gray sandstone ...........cooiiuniiiiniiininannn
Measures concealed, but supposed to be soft ..... .....
Reddish green sandstone .............. ... ...,
Gray sandstone and shale ........................
Red argillaceous shale ..........................
Green arenaceous shale .......... TITIL g 9§ 8 & R
Giay Fadatone sausvsossnssussrssnsywsnsss s pns
Gray argillacecus Bhale: «vnwnwwssnnsnusnssvecancsna
Green and red shale ...................... GEEEEs
Gray sandstone, with a bed of argillaceous shale ......
Greenish gray argillaceous shale, with tronstone balls. .
Reddish green sandstone ................. ...
(In this are upright calamites—3 of them in the
space of 1 foot.)
Griy srgillaceous shale: . ovvvvmvvonmmms wn o s s o s s wion

447

oo
o o

17

w
[T == e i e B o J e P o i e B e I e I o B R e Y e B =2 =R == i e e



448 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Ft. In
Gray: rongh SandStonD: ..o cummmmms v wn wm a0 o0 s 1 0
Gray argillaceous shale ...............covvvinn oty 2 0
Greenish gray or drab coloured sandstone; grindstones
have been quarried from this, but they are too hard
for the best quality. This constitutes CoarL MINE
Point ... 30 0
Gray argillaceous shale, with balls of wronstone. .. ... 3 0
Greenish gray sandstone ........................ 10
Gray argillaceous shale, with balls of wronstone...... 8 0
14, U0sh sessasmeuie s usss555538 0 3
Carbonaceous shale ............... 0 2
USOBL:  wrupmmemmm s 56 55 9R S8 BN REEN S 0 3
0 8
Gray argillo-arenaceous shale, with
stigmariee ficoides (underclay) ... 6 0
Carbonaceous shale ............... 0 4
Gray argillo-arenaceous shale, with
stigmarie (underclay) .......... 1 0
Carbonaceous shale ............... 0 8
O0B%: sonsesswsss i nsIRo asuaasY 0 2
2 2 810
Gray argillo-arenaceous shale, with stigmarie ficoides
funidpreloy] . .usssasssvassnsasaansEssnsznans 2 6
Greenish gray sandstone ..............c.coian..n. 2 0

Gray argillo-arenaceous shale, with bands of sandstone 2 0
(From the succeeding bed there spring up erect cala-
mates, penetrating the above bed 2 feet; 2 of them are
within 2 feet of one another, and there are 7 miore in
the space of 8 feet.)
15. Carbonaceous shale ......oievicnscscss 1 0
COBE s s spws s s iassiisiaiarisntes 0 4

Gray crumbly sandstone and shale, with stigmarie
Cinaerelay) sssssessusisnasannasasnasiestss 2 0



WEST RAGGED REEF TO MINUDIE (4).—LOGAN.

Gray crumbly sandstone, very like wunderclay, but no

slignunris VIRIblE suusgsssusssassapssasEREs sy
Gray argillo-arenaceous shale, with stigmarie (under-

T e
Greenish gray sandstone ..............cco0vuunnn.
Dark red shale, with ironstone balld. . ..............
Greenish gray sandstone ................oo0iiitn
Dark red shale ............ .o oiiiiiiiit,
Greenish gray sandstone ........................
Dark red or chocolate coloured argillaceous shale. .. ..
(reenish gray sandstone, and red or chocolate coloured

shale of an argillo-arenaceous character ..........
Gray argillo-arenaceous shale, with stigmarie and

some beds of sandstone with stigmarie leaves cross-

ing them({underclay) ovvevsosninsssnssnsises
Gray crumbly sandstone, with beds of argillaceous

shale, and ironstone balls, very like underclay, but

no ghigmarie vigible s.secsisissssassassrssasens
16. CoaL and carbonaceous shale .................
Gray argillo-arenaceous shale, witth stigmarie (under-

P ansiasadnsass isa 303 AREARRRETERIEsES
Greenish gray sandstone ...........eeoevveveesns
Gray argillaceons shale «..swwssnasssscsssescscsis
Gray soft sandatone .aowemsvanssasssssssavssnsues
Gray argillaceous shale .............. ... o0,
Gray argillo-arenaceous shale, with stigmarie (under-

B} wommampmssa s s 5o a5 A S S aEBERERN A
Gray argillaceous shale ...................00oa,
17. CoaL and carbonaceous shale .................
Gray argillo-arenaceous shale, witht stigmarie (under-

BIN]) ssussimarn s A S AR AN E AN AR R
Gray argillaceous sandstone ......................
Gray argillaceous shale ...........coocvviiaiian,
A8, DIOAR ovomeumomsunmmommsosmznon wlis # m a2 8% 2220 natessnn

Ft.
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450 CARBONIFEROUS ROCKS IN CUMB. CO.——LOGAN & FLETCHER.

Gray argillo-arenaceous shale, with stigmarie (under-
CHY) e s s s s e e e
Gray soft flaggy sandstome ......................
Gray argillaceous shale, with stigmarie(underclay). .
Gray arenaceous shale, with stigmarie (underclay). ..
Gray argillo-arenaceous shale, witth stigmarie (under-
BIALY. v soammnesnacsi s e S e 6w S A
Gray soft flaggy sandstone, with stigmarie at the top
CHRNGSTBENE) siolermmv umo i niin e aessn i 438 sad i
Fine gray argillo-arenaceous shale .................
Greenish gray sandatone sovovvssmsnpnwsissssaisns
Dark gray argillaceous ghale ...osvavevessosianisa
19. Carbonaceous shale ................... 4 0
Bituminous limestone, with shells and fish
T T —— 2 6

Gray argillo-arenaceous shale, with stigmarie (under-

) i AR G bbb i A & 5% 25w » a8
Greenish otay aidStole wesmvmsrei B RFvEPOSNE 5 ¥ §
Gray argillaceous 8hale: wouwmwverrwmeasssassisnnss
20. Black bituminous shale ................ 1 0

Black bituminous limestone, with shells. . ... 1 6

Q6EE snumvmesens RS FR SRS § 55 8 & 0 6

Gray argillo-arenaceous shale, with stigmarie ficoides
(Underclalf) cvvwmsswmsmse sh s s e s s
Greenish gray sandstone .................. yunn
Gray argillaceous shale ..................uiit,
(Frem the top of the succeeding bed springs an up-
right sigillaria 10 inches in diameter; 2 feet, 6
inches of it are visible.)
21. Coar and carbonaceous shale ........... 0 3
Gray argillaceous shale, with stigmarie
(underclay) ........ R s A @

Ft.
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WEST RAGGED REEF TO MINUDIE (4)-—LOGAN.

Gray argillaceous sandstone, with stigmarie ™
(underclay) .......coovviiiiiiiiinnn. T 0
Gray argillaceous shale ................. 4 0
CORT 20n3anansigsyiiasassisissddaaass 0 8
13

Gray argillaceous shale, witth stigmarie (underclay). 2
Gray argillaceous sandstone, with stigmarie (under-

<7 3
Gray argillaceous shale .............. ... ... ... 9
Greenish gray crumbly sandstone ................. 1
Gray aryillactons: shale ... .. .c.ov v o v 5
22. Coavr and carbonaceous shale ................. 0-

Gray argillaceous shale, with stigmarie (underclay) 1
Greenish gray agillaceous sandstone, with stigmarie
(underclay) ... oo i 2
Groenigh: pray sandstone. s i ev soamoneraesEs 3
(From the succeeding bed springs an upright sigillaria
4 inches in diameter; of it 5 feet are seen. On the
beach there was a transverse slice of a sigillaria 1
foot 6 inches in diameter, with fragments of plants
on the divisional surfaces.)

Argillaceous shale .................. e esrane 2
23. Carbonaceous shale, w1th some layers of
argillaceous shale ...................... 4 0
Coat and carbonaceous shale ............. 0 4
Bituminous Lmestone, with minute shells
and - stigmarue ficoides ........cc00inn. 0 4
Coar and carbonaceous shale ............. 0 4
: 5
Gray argillo-arenaceous shale, witht stigmarie (under-
BIEYS 595 98¢ b o3 ve SH R SRS T 58 § e p e a s 1
Gray crumbly argillo-arenaceous shale, very like
underclay in quality, but no stigmarie visible. . . ... B

Proc. & Trans. N, 8. InsT, Sc1., VoL, X1 TRrRANS, DD.
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452 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Gray argillo-arenaceous shale, with stigmarie (under- e
Gray sandstone .............. YT 3 0
Gray crumbly argillo-arenaceous shale, or sandstone,

with stigmariee (underclay) .................... 6 0

(¥rom the top of the succeeding bed springs an upright
sigillaria. Tts roots spread out into the shale. It is
coated with coal, and the material of the interior cast
is not of uniform quality, being partly sandstone and
partly shale. The shale occupies a transverse portion
about 6 inches thick, and is rather less than half way
up the stem, of which about 6 feet are visible, run-
ning into the underclay above. From the root of the
plant, as if it had wound round or been pushed aside
by the root, proceeds a stigmaria branch. It runs
horizontally a short distance, and the turns up ver-
tically. The leaves proceeding from the vertical por-
tion, are not at right angles to the branch, but in part
at least assume a vertical direction, and run parallel
with it; those emanating from the groved side (in
ordinary cases the under part or belly of the branch)
taking a downward, and those from the back an up-
ward course. The leaves issuing from the sides may
be at right angles to the branch, and run horizontally
into the bed, but being thus concealed they could not
be traced. At first sight the stigmarie branch had
much the appearance of being a continuation of the
root of the sigillaria, but close inspection shewed
that the two, although touching, were distinct. The
former rested on the latter nearly one-eighth of a
circle, but being then suddenly cut off, it may when
entire have wound much farther round, and the car-
bonaceous envelopes of the two plants were clearly
discernible. See fig. 5 [of the original cuts.] )

Gray argillaceous shale ..............co00uuuvens 10 0



WEST RAGGED REEF TO MINUDIE (4).—LOGAN.

94. Bituminous limestone, with shells and cone
TR COTEB < i smms SR i S EA A S5 535S ERanREE 1 0
Coar and carbonaceous shale ............. 0 1

Gray argillo-arenaceous shale, with stigmarie ficoides
(underclay) ......coovvineinraniaieaiiancnnns
Gray argillaceous shale ...................ooL...
25. CoaLr and carbonaceous shale .................
Gray argillaceous shale, with stigmarie (underclay).
Greenish gray sandstone, with stigmarie leaves (under-
CIOH) 555usuaaSsusssasRusNsasinunsuaRnaases
Greenish gray sandstone ..............ciceeuunn.
Greenish gray sandstone and shale ................
Gray argillaceous shale, with ronstone balls........
Greenish gray sandstone, with some beds of arenaceous
BUAlS sesvssssesesiRs R NsN R SRRRAERNF NS
Gray argillaceous shale ............ SEESUTNREAEES
Greenish gray sandstone ........................
Gray argillaceous shale .........................
Tty BEHdROIE: ssvssa s sy s s NN E RN H R G
(From the succeeding bed springs an upright sigillaria
1 foot 6 inches in diameter; it penetrates through
the sandstone.)
Gray argillaceous shale ................... ... ....
Greenish gray sandstone ........................
Gray argillaceous shale .........................
26. Carbonaceous shale .........................
Gray argillaceous shale, with stigmarie (underclay) . .
Gray crumbly sandstone, being probably argillaceous;

it contains stigmarie leaves (underclay)..........
Gray argillaceous shale ...........cc00viieuenses
BT: COAT, 5ncusvasnsssssssasasins E8EsEEEEFEEE

Gray argillo-arenaceous shale, with stigmarie leaves
(undereloy) «evussssspssusvsnassasssonanesis

Ft.
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454 CARBONIFEROUS ROCKS IN CUMB, CO.—LOGAN & FLETCHER.

Ft. In.
Greenish gray sandstone, with shale dividing the beds;

in the lower part is an upright calamite which springs

fron: theducbeeding Bied. . .. cwrrwwapmompsnnsns 4 0
Gray argillaceous and arenaceous shale, witht ironstone

balls and a few beds of sandstone ................ 14 0
Greenish gray sandstone in 3 beds, divided by argillo-

avengeeous Bhale ..vsiisuiniiiisnisasninsiims 12 0
Quny wrgilooetng shale: sopuope 5559505 snmuavvess 3 0
Gray argillaceous shale, with ronstone balls and one

course of sandstone ....ovoiiiusonsssannensnrus 13 0
Greenish gray sasdstome .............cciiiiinnnas 4 0
Gray argillaceous shale, with ironstone nodules...... 3 0

28 Bituminous limestone and carbonaceous
shale in alternate layers of 1 to 3 inches, with

plants, shells and fish scales .............. 6 0
Coar and carbonaceous shale — not
mych 008l woeserss v s ses s 3 0
Coar and carbonaceous shale—a good
deal of coal ........... .. il 4 0
: 7T 0
Gray argillo-arenaceous shale, with stigmarice
(Undetelay) sssesessasupstcsiasinyyons 4 0
Carbonaceous shale .............. 10
ColkL. suwevsessssosvsessnasassns 0 6
1 6
18 6
Gray rough sandstone, with stigmarie leaves (under-

PI) wassccsedasnnabinfssishsisnpRsEERmIS 3 0
Greenish gray argillaceous shale, with @rrmstone balls. 6 0
Giray pondstonie «ceovssssrsssssrsssssmrmmmsvames 6 0
Greenish gray argillaceous shale with nodules of wron-

stone disseminated through it .................. 0

Gray argillo-arenaceous shale, with wronstone balls and
gmall Sedtos of 20al . oo s 6000800600 as PR 70



WEST RAGGED REEF TO MINUDIE (4).—LQGAN.

(From the succeeding bed rises an upright sigillaria;
the roots spread on the top of it; the diameter of the
plant is a foot; only 1 foot of the length is visible.)

29. Coar and carbonaceous shale ; the coal being
a small seam on the top of the carbonaceous
1 S —————— 2 0
Gray argillo-arenaceous shale, with stigmarice

and 4ronstone balls disseminated through

it Cumderelon) :5ssescsisspsasaavuiea 2 0
CORL, o sinusasveeassssnis o sy 1 8
Carbonaceous shale ............... 0 3
COAL Lo e 011
Carbonaceous shale ............... 0 4
COAE: suvvpssssssavasssossaay s 0 10

' 4 0

Gray argillo-arenaceous shale, with stigmarice

leaves crossing the bed (underclay)...... 8 0
Carbonaceous shale, gray argillo-arenaceous

shale, with stigmarie and small seams of

1 A AP NE— 6 0
Coar and carbonaceous shale ....... 0 6
Gray argillaceous shale ....... e 0 6
UORT: svss584% 445 § Fs@waeEammus 0 6

1 6

Gray argillaceous shale (underclay?) ........ 0 10
Bituminous limestone, with plants, shells and

AT BOBIEE o x 0 n v 0 s 0 0 oon Eonoiionndlodfidid b 0 3

Gray argillo-arenaceous shale, witth ironstone nodules
and stigmarie leaves (underclay)................

Gray arenaceous shale and sandstone; the sandstone
exhibits some stigmarie leaves crossing it, and in the
shale are ironstone nodules (underclay)..........

(From the succeeding bed rises an upright fluted stem
(sigillaria) 10 inches in diameter, of which 12 feet
are visible; and 2 upright calamites.)

Ft.
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456 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Gray argillaceous shale with dronstone balls........
B0, DAL zcsssicsicisassisqmssniassaanas 0 4
Dark gray argillaceous shale (underclay?).. 2 0
CoaL and carbonaceous shale ............ 0 2
DOAL Gowaassssis3s s asasivssossssnsny s 0 3
Carbonaceous shale ...........cccvvuuun 0 6
(OAE spss vuvususensvpanssnssvgssasysus 0 1
Gray soft clay (underclay) .......ccvvveveevinnns

Gray argillo-arenaceous shale and sandstone; the shale
contains balls of wronstone at the bottom; there are
stigmarice leaves visible towards the top; towards the
lower part of the bed of sandstone there is an upright
calamite of 2 inches diameter, of which 18 inches are
visible ........ e FETTT Y] T U

Gray sandstone, with impressions of prostrate sigillarie
gfideryigalh csssosssssnsnensrarasasans s vEnns

31. Coar and carbonaceous shale ........... 1 0
Gray argillo-arenaceous shale, with stigmarie
(underclay) .......cccoovviiiiiiin. 1 0
Gray argillaceous shale with streaks
COBL v sisais s RsRRausRE R 0 6
Coal wysumsssasesssrpspsnsusssun 0 2
0

Gray argillaceous shale, with #ronstone balls and

stigmarie leaves (underclay) ............ 9 0
Bituminous lLimestone, with stigmarie, shells

At el SOBEES i ssssesssusus na s Bua 0 2
Gray SandBbome: . v ..ucsnensss s o wswmmemmssmme
Gray argillaceous shale, with wonstone balls ......
Gray sandstone ..........oooiiiiiiiiiiiiiin...

Gray argillaceous shale, with tronstone balls........

Ft. In.
6 0
3 4
2 0

15 0
2 0
2 8
9 2
1 0
70
2 0
4 9



WEST RAGGED REEF TO MINUDIE (4).—LOGAN.

Gray sandstone .........c.ooveeiieunennnarnnaennnn
Geay argilliceons ghale . unswvemesdsmmssmenvernes
82 COKL 55555 55 55 v pr abiF P SRR RS SR 0 8
Corbonaceous shale .uuvsvsnesvvvmsvovvss 01
L8 7o SIS —— 0 8
Carbonaceous shale ..................... 01
CIORT: 006055458 R655 505 5 343 § bae e 0 4
Carbonaeeois Shale : peus swws wwvsssmmwems 0 3
OOBE: 3 3 53 53 sewersr T PSS 0 1
COrliinantons SRl .« comemmaonmomasmammmms 0 1
COAL .« mnemrnmnnm s son amomsasacmcoe wiakinee 0 1
Gray argillo-arenaceous shale, with stigmarie (under-
EREILT 5505 255 5345 3505 55 54 34654545 MRS A0REE
Greenish gray argillo-arenaceous sandstone, with stig-
marie ficoides (underclay) .........cooveinunn..

Greenish gray argillo-arenaceuos shale, with stigmarie
(underclay) ...ooovvriiiiiiinieiiiinrerinnnves
Greenish gray sandstone, with stigmarie (underclay). .
Greenish argillaceous shale ......................
Reddish sandstone, with dividing bands of red shale of
3 inches to 1 foot .......ovviiiiiiiiiiiiian,
Reddish sandstone. The bed is of irregular thickness,
the bottom swelling out suddenly in many places. The
bed holds earbonized plants ...coveivivsrsvnvnavs
(From the top of the succeeding bed there springs an
upright sigillaria. Two feet of the length is seen,
but it is cut clean off at the top and at the bottom by
the measures, which pass both without disturbance.
See fig. 6 [of original cuts.])
Red argillaceous shale ............. ... cooivunn.
Reddish arenaceous shale, with thin bands of sandstone
Reddish and greenish sandstone ...................
Red and green arenaceous shale with ironstone balls,
some bands of sandstone ......................

2

4

1
4
4
6
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458 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Ft.

Red and green sandstone ............. .. il 12

Reddish and greenish argillaceous shale, loaded with
wronstone balls, and having bands of sandstone .... 10

Reddish and greenish sandstone .................. 10
Red and green argillaceous shale, loaded with ironstone
nodules .......oviiiiiiiiiiiinns issEsEEAaEs 10
Red and green sandstone ............. .. 0000 5
Greenish gray argillaceous shale .................. 15
Greenish gray sandstone ..............ooviunnnn. 2

(From the succeeding bed there starts an upright sigil-
laria 4 inches in diameter; it is planted 2 feet in i,
penetrates the sandstone above, being 4 feet in length
altogether. )

Greenish gray argillaceous shale .................. 6
33. Carbonaceous shale ................... 10
OBE s i RS R R RS A6 0 1
1
Grenish gray argillaceous shale, with stigmarie leaves
(underclay) ....ooveniniii i i 4
Red and gray sandstone, with arenacous shale ...... 7
Red argillaceous shale, with a band of sandstone. ..... +
Red sandstone, with bands of red arenaceous shale.... 10
Red and green argillaceous shale ................. 20
Reddiah BaHGEEORE im0 el i kb o 1
Red and green argillaceousshale ................... 3
Reddish sandstone in uneven layers, with reddish bands
of wxenateotl 8hale: uasussusvErm R ARG 18
Red and green argillaceous shale .................. 18
Reddish gandatone . coevvevvvsswsprvsvssssessmn 2
Red arenaceous shale ........................... 3
Red and green argillaceous shale .................. 4
Reddish sandstoni® : : ¢ ; « 4 53 vovsmemsemmrwaeEe 1-
Red and green arenaceous shale ................... +
Reddish sandstone ........ccoviviniiiiii.... 1
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WEST RAGGED REEF TO MINUDIE (4).—LOGAN.

Ft.
Red and green arenaceous shale ................... /i
Reddish sandstone : . :cvavvnimisimmasvenssss 1
Red angillacenns bl wewsnsnnmempnemenssenmmens 3
Red and green argillaceous shale, with bands of sand-
stome ... i e ey 25
Bod aandstofie ::::is08:08 6000 dnamnivnnpvsiasns 1
Red and green shale, with bands of sandstone ....... 12
Red and preen sandsione . .ucvmvesviemmenimesemsns 4
Red and green argillaceous shale, with bands of reddish
BHRAEOTIO: .+ e momavimsmommmmmmen amomsnnmmssmsmoishh§8 0 500 A8 BT 15
Red and green sandstone and shale ................ 3
Red or chocolate coloured shale, with large balls of red
argillaceous 2ONSIONG: . . v cuss r e asacamomm simsnscs 12
Red and green sandstone, separated by bands of red and
green argillaceous shale of about 1 foot each ....... 30
Red or chocolate coloured argillaceous shale, with some
balls of red argillaceous ironstone ............... 12
Reddish sandstone .......... ..., 4
Red argillaceous shale ...............cciiiiae. 1
Bed, sanOsiong ¢ v qvse0 o0 0ds on ¢ ¢ sanie saEweER 2
Red argillaceous shale ......... G v s § ST 2
Reddish sandstone .......coviiiiiiiiiiiiiiin.,. 1
Red argillaceous shale, with a band of sandstone ..... 12
Gray sandstone with ironstone nodules and stigmarie
loven (underolay)) covocscvnessnes ovesos=s os v 10

(From the sueceeding bed rises 2 upright sigillarie. The
roots of one of them spread out just on the top of the
bed, and 2 feet of the plant are visible. The roots of
the other spread out likewise, but they sink deeper
into the shale by 2 feet, and the plant penetrates
further into the superincumbent sandstone. See fig.

7 [of the original cuts.])

Red and gray variegated shale, with small balls of wron-
stone and stigmarie (underclay) ................ 28

459
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Gray sandstone ....c.ivvescvicsoccsusvsvanovns
Greenish shale, with sronsfone balls and stigmarie

ficordes (underclay) .....oovviiviiianiiniosine
34. Carbonaceous shale and coal ........... 0 2

Greenish gray argillaceous shale, with
wronstone balls and stigmarie branches and
leaves ; one of the branches replaced by iron-
stone, is 8 feet long .........cc000veen 4 0

Carbonaceous shale ..................... 0 2

Gray argillo-arenaceous shale, with black streaks and
stigmariee (underclay) ......... ... o oo
Gray sandstone, with stigmarie (understone) .......
Red and green argillaceous shale, with stigmarie
Tundereligy) sovwonsmpppgppryppevsosopswmsse §
Ghray crumbly sandstone ..o swors o v onw won v s 0o
Gray argillo-arenaceous shale, with stigmarie (under-
T R R ITI I T
86, Carbonaceous shale ..cvsvnwonvsssssssvmesvns
Red and green argillaceous shale, with stigmarie leaves
at the top (underclay) ......... ... ... .. ...,
Argillaceous ironstone in abed ...................
Red and green argillaceous shale ........... ——
Gray sandstone, with stigmarie leaves (underclay). ..
Greenish gray argillaceous shale, with dark bands;
argillaceous iron ore nodules abound, and towards
the top stigmarie branches and leaves are visible
CTRDOTEIANTY 5100000 T A A
Greenish gray crumbly sandstone .................
Gray argillaceous shale, with ironstone balls. In this
there is visible an upright stem (sigillaria), 1 foot in
diameter ; the top only is visible, and it is at the top of
6 BB i aaaeaade0d aREE 5 0 BEREEES RERNBGEE BX

Ft. In.
2 0
4 0
4 4
3 0
0 10
4 0
3 0
3 0
0 3
6 0
0 6
1 0
1 0

28 0
8 0

12 0
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36. Black bituminous limestone, with branches
and leaves of stigmarie well marked and very
minute shells . ...ooviei i iiinnenns 1 3
Carbonaceous shale and streaks of coal .... 0 3

Red argillaceous shale, with ironstone (underclay?)..
Gray argillo-arenaceous shale, with stigmarie and

ironstone balls (underclay) ....................
Gray argillaceous shale, with ironstone balls ........
Gray arenaceous shale ..............ccoviiiinen,
Gray argillaceous shale .............. ... .oitn.
37. Dark bituminous limestone, with shells

veplaced by pyrites wesmsesswssumosanms 0 3
CoaLr and carbonaceous shale ............ 010
Gray argillaceous shale, stigmarie (under-

IS 5 65 6i 8 a888.00 5.6 5 80 45,508 SRR ST 1 6
QOAT & 55 55 ss esmegevssEEETERTETTEY <y 0 6
Gray argillaceous shale, with stigmarie

(underclay) .....covuiiiiiiiiiiiain. 1 0
Dark bituminous limestone, with stigmarie

branches and leaves, and also shells ..... 0 3
Gray argillaceous shale ...vvemmm e 0 3
COAL Lttt ittt it ittt 1 0

Gray argillaceous shale of a crumbly character, with

ironstone balls and stigmarie (underclay) .......
Greenish gray rough sandstone ......covnennnnrnn.
Dark gray argillaceous shale, with zronstone balls. .. ..
Greenish gray sandstone ...........ccvveevennenns
Red argillaceous shale < cscovsssosssnsassassssnns
Greenish gray sandstone ........................
Red argillaceous shale, with ironstone balls ..........
Red and green sandstone, with bands of red argillaceous

shale under 8 inches thick ......................

461

Ft. In.
1 6
4 0
6 0
5 0
2 0
5 0
5 T
6 0
4 0
70
1 0
4 0
2 0
8 0
6 0
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Red argillaceous shale, with bands of sandstone under "
8 anches thick «wcvivewossospemoms e 20
Reddish sandstone, hard .....................L.. 1
Red argillaceous shale, with balls of ironstone ....... 4
Roddigh: mandatanie; bard weneesaasomenmnsibiiiasi 0
Grreen -argillaosgns BHAlS oo vasmemnmeyss amsanss 0
Greenish gray sandstone, with carbonized fragments of
drift plants .....covvinniiiiii i i i 1
Dark gray argillaceous shale, with a red band near the
TOD: wsncossvmnmmosanmnsanmuncossiminroe o o ioessunen wss o wincuims 10
38. CoaL ... it 0 1
Black bituminous limestone, with shells and
plants, stigmarie branches and leaves.... 0 6
C0hE  gussmvmenemmmmmesss DRy wE 0 2
s @
Red argillaceous shale, studded with ironstone balls;
stigmariee not visible (underclay?) .............. 10
Roddish sandatinie .asssesssaspessevvmsmniesyess 2
Green arenaceous shale, with red argillaceous bands... 15
Hed :and green Sandstone: ..vus.cuwsemsmmumen v 2
Red argillaceous shale ...............oooiiiiiii, &
(Green arenacsons Bhale ... s suisssvenisvsnsnsves 1
Red argillaceons shale «.uvvesvenswrvevuvenesvaves 3
Brben arenaveus BHElS qummmmemeammsmasmmssnmaia 1
Red argillaceous shale ...............coooiuiins, 5
Gray bituminous limestone, with minute shells ... ... 0
Red argillaceous shale, with ironstone balls ......... 11
Green and dark gray argillaceous shale, with ironstone
balls ..o e 14
Red and green argillaceous shale, with ironstone balls;
in this are some dark bands of shale-............. 25
Greenish gray sandstone, with a confused mass of car-
bonized drift plants .. .......eerurnrnineneninns 10
Greenish gray sandstone ..............oo0viit, 2

Red argillaceous shale, with a band of sandstone..... 9

In.
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Ft. In.
Gliray: amd Dlack. dhinlle - .« 2 x < = « & coenmmmmmenmsescs 3 0
Carbionicedins Shald . % s ..o o ii i pikadiieiEssmeEes 10
Red and green argillaceous shale, studded with 1ronstone
balls; no stigmariw visible (underclay?).......... 15 0
89. COoAL ... ..ttt 0 03
Gray argillaceous shale, with stigmarie.. 0 6
Dark  gray = limestone, with stigmarie
branches and leaves, and minute shells.. 0 4
0 10%
Red and green argillaceous shale, with stigmarie leaves
CIVBBTOMN) 55538 %% 5 85 04K &5 § ik SRIARIENTRHEIH 1 6
Red and green sandstone ..........cociiiiiiiann. 1 0

Red argillaceous shale, with some green and gray
bands; the whole containing thm bands of sandstone 18 0

Gireenish. gray Sandstons ... ..+ i casmvmavmsans 8 0

Dark red and green argillaceous shale, studded with
wronstone balls ... .. . i il 15 0

Gray hard argillaceous sandstone ......... A 1 0

Dark gray argillaceous shale, with ironstone balls in
considerable number, with some red argillaceous beds 20 0
40. Black bituminous limestone, with .shells. 0 13

Carbonaceous shale ................... 0 03
Black bituminous limestone, with shells. ... 0 1
Gray argillaceous shale ................ 0 2
Black bituminous limestone, with shells. ... 0 2
Gray argillaceous shale, with ironstone balls
(underclay?) ....oveiiiiiiiiiiiinn. 1 0
OBET wwwnnsnnsssishfionidiidi e -0 1

Carbonaceous shale, with thin seams of coal 0 3
Gray argillo-arenaceous shale, with stig-

marie ficoides (underclay) .......... 1 0
Black bituminous limestone, with shells and
SIAPMBIVE & 34 56 % 5 8 & & § 66 SOBERGEERNEIE 0 6

Carbonaceous shale and thin lamine of coal 0 2
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Ft. In.
Green argillaceous shale, with many coarse nodules of
clay tronsione, all small, and impressions of stig-
marie leaves crossing the bed (underclay). .. .. ... 5 0
41. Black calcareo-bituminous shale with shells 0 8
Black calcareo-bituminous shale, more cal-

careous, with shells .......ccovvevuuen. 0 2
Black calcareo-bituminous shale, less cal-
careons, ‘with shells ..vvvvivnvvvrsvins 1 0

Carbonaceous shale, with lamine of coal.. 1 6

Gray argillaceous shale, with stigmarie
(underclaly ovveepervpssnpmpev s 3 0

Carbonaceous shale ..........cccvuuiun. 0 1

(=~
o

Gray argillaceous shale, with stigmarie (underclay) 2 0
Greenish gray argillo-arenaceous shale, in alternate
hard and soft layers, with stigmarie leaves (under-

) 2 6
Greenish gray sandstone .c...coeevrrmevsr s 2 0
Dark gray argillaceous shale, studded with ronstone

Lo 11 L 4 0
42, Curbonaceons shole  oivsnvvvnmmvnvons 0 7

Black bituminous limestone, with shells

replaced by pyrites ........iiiiiiinn 0 2

CORL s sssesppmmaanaainEssssias 0 3

Oarbonaceoug shale «svverssvsmsrssssvs 10

15, 7 SRR 1 0

Gray argillaceous shale, with stigmarie

(underclay) ......oovviiiiiiiiiaa., 10

e 0 2
4 2

Dark gray argillaceous shale, with stigmarie (under-

17 A S - PO 5 0
Red argillaceous shale, with some green bands, and

studded with sronstone balls .............c..... 25 0

Raddigh sandstone .o 1 0
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Red argillaceous shale, with stigmarie (underclay). .
43. Carbonaceous shale .............covvvvivnnn
Red shale, with stigmarie (underclay) ..... 0 3
Gray sandstone, very hard, (ganister, as the

Lancashire miners call it), with stigmarie 0 8
Red argillaceous shale, with stigmarie

(URAETEIR) o sasae s Ao b b e 3 0
Gray sandstone, very hard, with stigmarie
(ganister or understone) ............... 0 10
Gray argillaceous shale, with stigmarie
(underclay) .......ovviiiiiiiniennn. 0 10
Gray sandstone, very hard, with stigmarie
(UBAErStoNO) e s SRR 1 0

Gray sandstone, very hard, with stigmarie
leaves running across the bed, (ganister or
UNAETSEONe) ..o ii it e 2 0

Red argillaceous shale, green at the bottom .........
Gray arenaceous and argillaceous shale, with greenish
gray sandstone containing prostrate carbonized
LA ooominoncncniiioiBininaitini i B i monibb s ia i
(Into this bed penetrate several upright calamaites
which start from the one subjacent, on the top of
which one 3 inches in diameter is seen to spread its
roots, and 21 more are visible along the face of the
bank in the space of 20 yards; their diameters vary
from 4 inch to 4 inches.)
Dark gray argillaceons shale . ..cccvveervininenase
Gray sandslone” «cwwmssmmas e e s
Dark gray argillaceous shale .....................
Gray sandBtome .....eeacsainmaan s en s aees e
Dark gray argillaceous shale, with wronstone balls and
bands of sandstone ....... A AR
Dark gray argillaceous shale, with ronstone balls. ...

15

12

o o o
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44. Carbonaceous shale .................. 1 6
Dark gray argillaceous shale ............ 2
Carbonaceous shale, with ironstone balls... 0 4
Dark gray argillaceous shale, with wronstone

=]

ball ...isscseis0a0sausesasidaiia 6 0
Black bituminous limestone, with shells. ... 0 1%
Dark green argillaceous shale ........... 0 13
COAL: o casvonsossssamasve e e savmanions 0 0}
Black bituminous lvmestone with plants and

AnntE SREIE ... iis i id s asadasang 0 03
COAE: . 5crvi b8 s nansias ie o awmmmEs 0 5
Black bituminous limestone, with stigmarie

fnid othes PIABtE « coeweu smessssessmsms 0 2
COAL ittt ittt 0 1

Black bituminous limestone, with stigmarice
branches and leaves, and fragments of
other Plaite « - scovammersmeramsatses 0

COAL +vvviiiiniiinnnns emeaaenne 0 03

Gray crumbly argillo-arenaceous shale, with indistinet
stigmarie leaves (underclay) ..................
Red and green crumbly argillaceous shale (underciay)
Red and green sandstone .......... ...,
Red or chocolate coloured argillaceous shale .........
Raddish: sandstons «ovvvsnevesvpvresmoa e
Red or chocolate coloured argillaceous shale .........
Greenish gray sandstone ........................
Red argillaceous shale, with thin green beds and some
patches of sandstons .ovcevevensvsmamsmsyee e
Red shale, with a considerable number of small beds of
BATIBONE woowwsvm e e s in i a.s s smmommmnm maonmmamm s
Greenish gray sandstone, with upright calamites about
2 inches in diameter; some of them are traceable for
4 feet in the upper part of the bed; 6 of them are
visible; the top of the bed is reddish in colour. ... ..

Fr

40

In.
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Ft. In.
Red argillaceous shale, studded with ironstone balls.. 10 0

Gray hard argillo-arenaceous shale, with stigmarie

Lunderclayl) wumsmmwmssems saspss sy saaps v sssa 1 0
Red argillaceous shale .........viviiiereocnaanss 10
45. Carbonaceous shale .................. 0 10

Coary matter ........ R R R 8 0 0%

Gray hard argillo-arenaceous stone, with

stigmarie (underclay) .............. 2 0
CoALy matter .........cocvuiiininn. 0 03
Green argillaceous shale, with stigmarie
Conderclagf) o viseppapswovassyass T 0
8. 7 /S NS e S S— 0 3
: 10 2
Greenish gray arenaceous shale with stigmarie

(underclay) .......ccviiiiiiiiiiiat, 3 0
Red arenaceous and argillaceous shale, with

sandstone . ....... .. iieiiiiiiiian, 2 0
Red sandstone of a soft quality ............ 0 6

2539 1
RECAPITULATION.
CoaL in 45 8€aMS . ..o.vvennnnnnnnaenvas 37 9%

Carbonaceous shale associated with the

above coal seams, and in one instance

without eoal ........... ... i 36 4
Gray argillaceous shale interstratified with the

coal seams in 8 cases, in two of which the

shale is 1 foot and upwards thick without

exhibiting any remains of stigmarie...... 4 4%
Black and grey bituminous limestone touching

the coal and carbonaceous shale, often inter-

stratified and containing the remains of

fishes, shells and occasionally stigmarie.

In one instance the limestone has no coal

with it; in 16 cases it is associted with the

coal seams ....... e 23 3

Proc. & Trans. N, 8. InsT, Scr., Vor. X1 TraNs, EE.
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Underclay or understone, being beds of various
materials, immediately subjacent to the
seams of coal and carbonaceous shale and
bituminous limestone, and invariably pene-
trated by the recumbent branches or radiat-
ing leaves of the stigmarie ficoides. Every
one of the seams of coal and carbonaceous
ghale rests upon a stigmaria bed, with the
exception of one instance, where 4 feet of
gray argillaceous shale, destitute of the
plant, is interposed between the stigmarie
bed and the coal, and one instance where the
stigmariz are doubtful. There are twelve
instances of stigmariee beds without super-
incumbent coal. The material constituting
the stigmarize beds is as follows:

Ganister, a hard silicious stone . ................ ..

Sandstone—
Gray and crumbly, sometimes a doubtful
HRetlay wassnsssvsanssnpnsagasnyuns
Greenish: grag swsessnsanansnsnvusvass

Arenaceous shale, fit for fire clay—
GIAY e eei e e e
Geatish: PIAY wonainssssssiosrsnsssns
Rad sncumavmsssmmmm o s s s5555553 3

Argillaceous shale, sometimes fit for
fireclay—

GEAY  cowsmmm s ace o 99 4
Greenish gray ............. c... 28 0
PRI .55 vnas s AR A ST 12 10
Red aiid preen v v ovmves 45 0
5 s S 17 3

72 10
4 0
189
25 6
6 0
202 5

Ft. Ine

76 10

220 6

—— 504 3
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Sandstone—

Gray in colour, and much of it of a
crumbly nature, resembling the
quality in which the remains of
stigmarige are’ found .......... 259 2

Grosnish cowenusnssisssininive 4 6

Greenish gray or drab coloured,
some of it fit for grindstones, and
patches of it containing carbon-
ized drift plants ............. 232 6

Red and green, less durable in qual-
ity than the drab coloured stone. 69 0

Reddish, similar to the preceding in
durability ceswvesevevsnasass 67 3

Red or chocolate coloured, easily
yielding to the influence of

Weather . aesmesmnmemeis s o .15 6
647 11
Shale—Arenaceous—
BPRE s i as cnsamREREEAER 91 0
Gray, with ironstone balls.. 13 0
104 O
Greenish gray ................. 5 0
GTEETY 11 5 4 ¢ ¥ s v w5 18 6
Reddish .....covvvirennenann.. 15 8
Red and green ........... 42 0
Red and green, with iron
stone balls ............ 4 0
46 0
189 2
Shale—Argillaceous—
GIAY .« eevreeennnnnns 994 8

Gray, with ironstone balls ..199 4
424 0

Ft.

469

In.
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Ft. 1In.
Greenish gray ........... 32 0
Greenish gray, with iron-
stone balls ............ 17 0
49 0
GBI o ossssrsssarssaassssauss 38" 6
Red and green........... 153 6
Red and green, with iron-
stone balls ............ 118 6
272 0
Red or chocolate coloured ..230 6
Red or chocolate coloured,
ironstone balls ......... .82 0
312 6
1096 0
2539 1
(Among the organic remains visible, are to be enume-
rated 15 upright sigillariee and 56 upright calamites.)
5
Red argillaceous shale, with ironstone balls ......... 6 0
Red arenaceous shale ............. ... ... .. ..., 2 0
Red argillaceous shale, with beds of arenaceous shale.. 16 0
Red Sandatons wovoessamepiimoimis wmes e ws a e 1 0
Rod axpillaceons ghale swsveovwssnsnveysamepavames 22 0
Red Sandslonn. « v e s st s e s 10
Red argillaceous shale .......................... T 0
Red argillaceous shale, with a bed of sandstone ....... 38 0
Red sandstene wooemewmnnns T 1 0
Red argillaceous shale, with a bed of red sandstone.... 50 0
Measures concealed, but supposed to be red shale and
BHTABTOTIY 56555 5856 5550k bbb possmmmames s 19 0
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: Ft.
Measures concealed, (red shale and sandstone?)..... 33
Greenish gray soft sandstone, with fragments of plants

(L34 101111 P P 3
Measures eoncealed ......... .o, 32
Measures concealed, (red shale and sandstone ?), a bed of

sandstone 4t the 10D ... isesnieininanoisassiam 39
Greenish gray sandstome .........cccivcnivanenns 3
Measures concealed, (red shale and sandstone?) ..... 19
Measures concealed, (red shale and sandstone?) a bed

of red sandatone ab the fap'. oo . - cocvmos mowme o 50
Red sandstome ..........cooin.... 5 G PPPYTE
Measures concealed, (red shale?) ................. 3
Red sundstone ::cvecvscosvnosssvsnsnsonpvnasans 1
Measures concealed, (red shale and sandstone?)...... 40
Red shale, with some red sandstone ................ 33
Measures concealed, (red shale and sandstone?) ..... 30
Reddish gray sandstone ..................... ... 5
Measures concealed ..............ciiiiiiiiiene, 3
Red and gray sandstone of a soft quality ........... 32
Red arenaceous shale and sandstone ............. . 6
Reddish gray sandstone of a soft quality ............ 6
Red argillaceous and arenaceous shale ............. 20
Red sandstone ........... e 2
Red argillaceousshale .. «....covvviviivivrivens . 25
Red sandstone ............ .. .. i, 2
Red argillaceous and arenaceous shale .............. 12
Red sandatone atid ghals « vavssssmamsmnsnos s 8.
Red shale and sandstone ........................ 54
Measures concealed, (red shale?) .................. 12
Measures concealed, (red sandstone and shale?) ..... 3
Measures concealed, (red shale?) ................. 28
Red shole snd Eandsbone. .. o v swassevmsmamssipssiss 11
Red mandstonis; oo canmampessspasaemass g 2

Measures concealed; but supposed to be red shale ... ... 6

(== T )
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Ft.
Measures concealed, but supposed to be red sandstone. 12
Measures concealed, but supposed to be red shale..... 138

Red arenaceous shale, with some beds of red sandstone. 12
Red arenaceous shale, with some beds of red sandstone. 43

Bed sandstons «ssassvnssvasannsnsnsssssirasnss 17
Red arenaceous shale .................... ... ... 14
Measures concealed ................cciiiiiiiinnn, 30
el pomldefome: ..xxsvvsnccocorcesascscnssssneas 6
Measures concealed, but supposed to be red shale and
sandstone ............ e 6
Reddish gray sandstone ...................... ... 9
Measures concealed, but supposed to be red shale and
BADGStONG. s suiss s s R it i P RS FAERFI AN AN 5
Rodpandatons: ocinsssprsusssigosasnssusciuysesy 2
Measures concealed, but supposed to be red sandstone. 44
Red shale and sandstone ............ ... ... ... ... 12
Measures concealed, but supposed to be red shale and
1T L) 11 R R S YT I E I I IT 33
Red argillaceous and arenaceous shale, with some beds
of red sandstoms s cooervsossssivssanssssnnonas 132
Red sandstone .........ciiiiiiiiiiii i 3
Red arenaceous shale and sandstone ............... 17
Greenish gray sandstone, with patches of concretionary
LGiBStoIe o3 5conssesssshassassnssys 43 § ¥ HLB 13
Red argillaceous and arenaceous shale .............. 51
Reddish sandstone .............ccoiiiiiiii.... 17
Measures concealed ........... . o i, 37.
Reddish prooh. sandstolie sesswsmsswsssamcns s 24
Mengures -conoonled wvwn ooy gvams 11
Reddish gray sandsfone: ..cowvaevmmesmvmmsmmms s 18
Measures concealed ........... ... ... i, 19
Reddish sandstone ............ ..., 5
Measures concealed, probably red shale ............ 73
Reddish gray sandstone, soft, with fragments of plants
CRTDONIZEA. «ovmmns m e e e R — 22
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Ft.
Measures concealed, but supposed to be red shale ... .. 37
Red and green sandstone, with probably some patches of
concretionary limestone ....................... 37
Red argillaceous and arenaceous shale, with bands of
BRBONE soneias i ss s s 8 ieiaranassnnsymman 38
R, S80daloie ssnaessssssastasisssiasessnds iis 2
Red argillaceous and arenaceous shale, with bands of
SANAEIONE s wmewesg s s oy 50 EES s cuB e s v BE @8 E 18
Reod sandstone ..«swsmssssssscassonsssssisvnvnns 3
Red argillaceous shale .......................... 1
Greenish gray sandstone ..................... iiny B
Green argillaceous shale ......................... 2
Greenish gray sandstone .....................0l, 5
Red argillaceous and arenaceous shale, with some beds
of red sandstone ..............oiiiiiiiin, 50
Greenish gray sandstone ............cceiviiiinnnn 7

Greenish gray sandstone, with concretions of limestone
giving it much the appearance of a conglomerate ... 1

Red argillaceous shale .......................... 1
Red and green sandstone ........................ 6
Green shale .........iiiiiiiiiiiiiiiiiiinnnnn. 2
Greenish gray sandstone ........................ 1

Grenish gray sandstone, with many calcareous concre-
tions, giving it much the appearance of a conglomerate 6
Red arenaceous and argillaceous shale, with some beds

Of Sonidebons: ssai63 8905 805 05 54 LIREEIEIER D wnins 17
Red argillaceous shale and sandstone .............. 16
Red arenaceous and argillaceous shale, with some sand-

703 1= 8
Red atpillasectis ehile &+ : i s 45 iedsamvi i 6
Red arenaceous shale, with some bands of sandstone.. 6
Rod. satidetons . ; o v o v« vv cnparmicnsmwssypesmpmesime 12
Red argillaceous shale ................... T 1

Read Gaidstoiit: ¢« ¥ ¢ o o o'os vnaie s s S s s 1
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Ft. In.

Red argillaceous and arenaceous shale, with a two feet
bed of sandstone wasasasissrais BT R e 29 0
Red sandstone, thinning off and replaced by red shale. 5 0
Red arpillaceins shile: sessssmmssmmmmsmmsessmnis 5 0
Bod saudstone - «s v svsemsusmssesvone £3 65 65 04 § ce, & D
Red argillaceous shale ....civivvssvivvsssvnsiigs 3 0
Red arenaceous shale ................covvvenne.. 1 0
Red argillaceous shale .......................... 3 0
Red arenaceous shale and sandstone ............. . 30
Red argillaceous shale ............ ... ... ... ... .22 0
Reddish sandstone ............. .. .o, T 0

Reddish sandstone with a one foot bed, having calcare-

ous concretionary nodules, and resembling a conglom-
erate, with carbonized plants on the top .......... 16 0
Red argillaceous and arenaceous shale ........ s 20 0
Red sandstone ............. ... ...t P ... 8 0
Red arenaceous shale and argillaceous shale ........ 12 0
Red sandstone and shale, half of each .............. 12 0
Red argillaceous shale ....... R R R A sz B 0
Red arenaceous shale ................. e .1 0
Red sandstone , 5..0
Red arenaceous shale ................. e 70
Red sandstone ..... i isnEsasarannnsas F 3 0
Red arenaceous shale ................. ... ... . 3 0
Red sandstone ..... SR EESHAEESEEREAGABNT 55 2.4
Red argillaceous shale: . v vuo svvssnnosnasnsna s ns s 8.0
Rod. sandBlong « « s s s v o nsssanssus sses wmmn o ws o, 1 0
Red arenaceous shale ............ PR — pp, B D
Red sandstone ................. T 10
Read arpillaceons ghiale wowisisssnssmsminewnnviiv. 6 0
Bed sandetthis swssessssmssspeamaesmynnspsmamss 1 0
Bead argillacosns Bhale v eswsammancimananemrasagpoay 28 0
Red arenaceous shale ...............c. o .. vy 2.0
Red argillaceous shale ..................ooon. .. 15 0
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RECAPITULATION.
Ft. 1In.
Sandstone—
Greenish gray, with occasional drift
plants carbonized .............. 28 0
Greenish gray, with concretionary
limestone, having the aspect of
COnPlomerite s+ s vocumevsvy s 20 0
48 0
Reddish gray, with occasional drift
plants carbonized .............. 104 0
Reddish gray, with coneretionary
3 L e Y TITTIT 16 0
120 0
Shale—
Red argillaceous ................. 640 0
Red arenaceous ..................230 0
870 0
Green argillaceons .c..covvivrvivevsviss 4 0
874 0
Measures not well exposed, but probably composed
of red shale and sandstone ................... 740 0
2082 0
6

Greenish gray or drab Vcolour'ed sandstone, fit for
~ grindstones of good quality, which -are extensively

quarried from it. This is called the Sourr REEr.. 50 0
Red argillaceous shale .................c00vennns 14 0
Red, sandston® ....sopesrogansscsssnsaascgnsnns 20 0
Measures concealed, probably red shale ............ 2.0
Rel . Sandstone ,..iusuiu303508 334085 iednasAsatas 3.0
Red sandstone, with probably red shale on the top .... 7 0
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Ft. In.
Measures concealed, but said to be red argillaceous and
arenaceous shale, with occasional beds of red sand-
BIOME wwwmpsunscsssass o8 assdssiesoapeuapeny 103 0

Dark gray argillaceous shale, with a small quantity of
fine grit in it. This would be called a fine bluestone
in some parts of South Wales. At the Joggins, there
is usually a bed of it above a good grindstone reef.. 4
Greenish gray or drab coloured sandstone, fit for grind-
stones of the very best quality. The whole reef has

been quarried away up to the bank .............. 36
Greenish gray sandstone, fit for grindstones of good qual-

ity. This has been much quarried .............. 17
Greenish gray sandstone, fit for grindstones. This has

been very much quarried ........ccoi0iiiiiiinin 7

Greenish gray sandstone, fit for grmdstones This and
the preceding greenish gray sandstones -constitute

what is called the NorTH REEF ................ 9
Red and green argillaceous shale .................. 18
Red sandstone of a soft quality .................... 6
Red argillaceous shale .............. ... ot 14
Red argillaceous and arenaceous shale, with 6 bands

of 201, BAnASEONG <5555 4 ¢ 4« ¢ 5 § PO FRRRERTERGTE 27
Greenigh gray sandstone . « i« o5 s o s 0 5 oo vevvcmmm s 7
Red argillaceous shale ........................... 6
Red sandstone ........... . ... 0 i, 4
Red arenaceous shale ......................... 4
Red argillaceous and arenaceous shale ............. 10
Red argillaceous and arenaceous shale and red sand-

stone, in alternating beds . ......... ... ... ..., 12
Red argillaceous shale, with 2 small beds of red sand-

BEOME  csossvmsmiamincraiinn s e s s % s s as o v s vuwwnssns e 21
Red sandstone, with bands of red argillaceous shale... 9
Red arenaceous shale, with bands of red sandstone.... 6
Red @afidstona o smmpmmisrmiess o5« s e 1

o O o O
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Ft.
Red argillo-arenaceous shale, with thin bands of red
arenaceous shale and red sandstone .............. 30
Black calcarecus bed, no shells visible . .............. 0
Red and green variegated argillaceous shale ......... 6
Green arenaceous shale ......................... 1
Red arenaceous and argillaceous shale, in alternating
beds soussnsasapsansipasssasauscssnnssvonuns 4
Bed.argillaveoous shale . ..rvvsnesnsssnsmannssnnaas 6
Reddish gray sandstone ......................... 6
Red argillaceous and arenaceous shale .............. 10
Red and green variegated shale and sandstone ...... 15
Red and green argillaceous shale ................ oo 4
Red and green variegated sandstone ................ 2
Red argillaceous shale ........................... 12
Red and green caleareous band ................... 0
Green arenaceous shale, mixed in patches with red are-
tioeons SHale <wnivssassssasvnaissssiosusaanna 9
Red arenaceous shale of a crumbly character ........ 12
Dark gray argillaceous shale, with ironstone balls. .. .. 5
1. Calcareous shale ..........ocovvvnvnnes 10
Dark gray argillaceous shale .......... .. 3 0
CoaLy elay .....coviiiniiiiiiiian., 0 2
4
Reddish and dark gray argillaceous and arenaceous shale, |
crossed by stigmarie leaves (underclay) .......... 6
{Gray argillaceons shale « couasuasssnsonsansnasanas 2
Dark gray argillo-arenaceous shale, of a fine smooth
quality (bluestone) ........ ... ...t 7
Greenish gray or drab coloured sandstone, fit for grind-
SEOILEE: cosnevwiawmansns o &5 44 %4 4 3 s 5w s 65854335 Yol 10
Gray arenaceous shale of a fine quality, in even beds.. 8

Dark gray argillo-arenaceous shale, of a fine smooth
quality, such as usually covers grindstone beds .... 3
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Greenish gray sandstone, fit for grindstones. The top "
part contains large spherical concretions of harder
sandstone, with a rusty exterior, and concentric varia-
tions of colour. This constitutes Bacox LEpGE .... 54

Greenish gray sandstone, with a vast number of drift
plants with a coating of coal. It holds also patches
of limestone concretions, which have much the aspect
of  conglomerate ......ccouviceivirnsnsvurans 10

Dirty green calcareous concretionary bed. This has so
much the appearance of a conglomerate bed with lime-
stone pebbles, that there is some doubt whether it be
not so. It is a very irregular bed and holds carbon-
176d planitd cisevve s vsisis et iRy s et gy 4

Reddish green argillo-arenaceous shale ............. 1

Greenish arenaceous shale of a hard quality, probably
fireclay, crossed by stigmariee leaves (underclay)... 8

Red and green variegated argillaceous shale, with 2 feet
of satidatons :ussssssssussasssnbanususnsansas 8

Red arenaceous shale with green spots .............. 5

Green arenaceous shale ............. ...t 1

Red arenaceous shale ......... AR S 1 1

Green arenaceous shale .................... ... ... 1

Red argillaceons shale ........cv0niiviiinnnones. 2

Red and green arenacedus shale ................... 2

Rod argillaceoms BHEle: .cmemmmmmmie s wim i 1.

Greenish gray arenaceous shale ............... ... 3

Red and green arenaceous shale ................... 2

Red argillaceous shale ............... b P 3

Greenish gray arenaceous shale ......... S 4

Grosts Blay  ounsmmmsmoss s as 0

Red argillaceous shale .......... e 6

Readdish sandstonie & iowoscedsas s nd va s samns 1

Red argillaceous shale ....0....c00iin, i I I 5

Gray argillaceous shale ................ 2

coocoHOOODOoOD OO DO OOOD
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2. Coavry clay, probably coal further in the bank ....
Red and green argillo-arenaceous shale of a soft quality,
crossed by stigmarie leaves (underclay) .........
Red and green crumbly argillo-arenaceous shale, rather
harder than the preceding, crossed by stigmarie
leaves (underelal]) «ovovumemmmsmemmsnceve
Reddish sandstone, no stigmarie visible ............
Red crumbly argillo-arenaceous shale, with stigmarice
(underclay) ....... T T
Red argillo-arenaceous shale of a tough ecrumbly nature,

with stigmarie strongly marked (underclay) ......
Red argillaceous shale, with thin green bands and
nodules of ironstone, a tough, crumbly mass .......
3. Carbonaceous shale . ....:visevvvvavwves 0 1
Greenish argillaceous shale .............. 0 6
Carbonaceous shale ..................... 0 1
Greenish argillaceous shale ............... 2 6
Carbongveous Shale ... s vovvsvvwasms 0 3
Greenish argillaceous shale in thin leaves .. 0 1
Coaly matter and carbonaceous shale . ... ... 0 3

Green argillo-arenaceous shale of a soft quality, crossed
by stigmarie leaves (underclay) ...............
Gray argillo-arenaceous shale, rather harder than the
preceding, with stigmarie leaves and many nodules
of ironstone at the top where the bed is more arena-
ceous (underclay) ......... SN UGN A E RN E R B 5
Gray sandstone, with stigmarie leaves (underclay). .
Green argillo-arenaceous shale of a rather soft quality,
with stigmarie leaves (underclay) ............
4. Coar and carbonaceous shale ................
Green argillo-arenaceous shale, with stigmarie leaves
(underclay) ..... . R — ;
Red and green tough crumbly arenaceous shale, with
stigmariee branches and leaves (underclay) ......
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Ft. In.
Red and green tough' crumbly claystone, with balls of

argillaceous iron ore, stigmarie leaves crossing the

bed (underclay) ....... R A SRR 2 0
Gray rough sandstone and tough crumbly red and green

arenaceous shale; one stigmarie branch visible with-

out leaves, but leaves exist in other parts of the bed

(underclay) ......ooiiiiiii i 4 0
Red and green tough crumbly clay, some very like

underclay, but no stigmarie leaves visible ........ 2 0
Dark gray argillaceous shale, no stigmarie visible, but

the masy tongh and erumbly . .ooivosm s oo ea o 10
Reddish argillo-arenaceous shale, with stigmarie

branches and leaves (underclay) ............... 2 0
Red sandstone with green spots .................. 3 0
Red and green variegated sandstone, the green in

SPOLS  cowsrersirameserres et N T T 3 0
Gray argillaceous shale ...............ooviuiis, 3 0
5. COALY matter .........cuuvienuennnnennanann 0 0}

Greenish arenaceous shale, with stigmarie branches
and leaves, the recumbent branches crossing one ano-

ther and running in all directions (underclay) .... 8 0
Green sandstone . ......ueeviiii i aeanan. 2 0
(From the succeeding bed there starts an upright sigil-

laria about 1 foot in diameter, only 2 feet of the

length are visible.)

6. Carbonaceous shale ................... fonsincictasen 0 3
Gray argillo-arenaceous shale, with stigmarie leaves

T — 6 0
Greenish gray sandstone, with stigmare leaves (under-

BUE) .« o i o ikl bbbk R S AR e R A 4 0
Greenish gray sandstone, with stigmarie branches and

leaves (underelog) - sevesvsverssms semesssmEs 2 0

Red argillo-arenaceous shale, with stigmarie leaves
VIRRHTBIETY 552 05 5 b Bt AR AN e 3 0
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Ft  In.
(In these 15 feet of undereclay there is a beautiful exhi-

bition of stigmarize. They are not very abundant,
that is to say, in such profuse confusion as usual, but
each plant is very distinet. One branch floats along
just beneath the surface of the 2 fest bed mentioned,
and 24 feet of its length are finely exposed without
interruption. The leaves radiate from it distinetly,
and individual leaves can be followed down 5 feet,
crossing both the hard and the soft parts of the de-
posit continuously, and others can be traced 2 feet
upwards. Where the branch enters a projecting part
of the bed, its measurement is 2 inches vertically by
3 inches horizontally, and where the other extremity
is lost beneath the beach the measurement is about
the same, so that I could not come to any conclusion
as to the direction in which the branch issues from
the stem, if it has one. See fig. 8 [of the original
cuts. ])

Greenish gray or drab sandstone in irregnlar beds ... 70 0

Greenish gray sandstone, with a vast quantity of drift
plants lying in confusion and coated with coal. In
one of the beds there appears a bundle of no less
10 plants squeezed together side by side, as repre-
sented in fig. 8 [of the original cuts.] Each has a
core of sandstone surrounded by a good thick coating
of erystallized coal. They run through and through
a projecting ledge of 10 feet (see fig. 9 [of the origi-
nal cuts]), and lie rather oblique to the plane of the

bed, but conformably with its elementary layers.... 30 0
Greenish gray sandstone, with some spherical concre-

tions of a harder quality, with a rusty exterior .... 50 0
Greenish gray sandstone ....................... 22 0

Dark gray argillaceous shale .................... 0 6
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Ft. In.
Greenish gray arenaceous shale, with some fibrous
impressions like stigmarie leaves crossing the bed

(underclay) ....... DT 2 0
Red argillaceous shale .............cociviienan. 0 6
Greenish gray arenaceous shale .................. 0 6
Red argillaceous shale ...........ovuvuneneunannn 2 0
Green arenaceous shale ............ ... ... ... ... 2 0
Greenish gray sandstone, with spherical concretions .. 4 0
Greenish gray sandstone and shale ............... 5 0
Greenish gray sandstone .........ccco0venennnn. 10
Gy argillaedous shiale cemwenemesmmsmmvsans 55553 0 10
Gray rough crumbly sandstone .........vc0nuese. 5 0
Gray caleareous sandstone ............... S 0 6
7. Bituminous limestone ................. 0 3

Gray argillaceous shale ................ 3 0

Gray calcarapus bad ..osiseemsniwes .. 0 2

Carbonaceous shale .................. 0 6

Bituminous limestone, with shells and fish

scales; fish jaws oceur ............ sax 0 8

Carbonaceous shale, being a mass of platted

plants, apparently grasses e, 1 0

Bllmm, A unsvuusarsnescanss RAP— w
5 3

Gray argillo- arenaceous shale, with stigmariee (under-

BUIY) awsnnsnassasipassssganss R AR LB L 5 0
Gray arenaceous shale .............c.coouenin.... 5 0
Greenish gray sandstone .............coovuuun... T 0
Gray arenaceous shale ................... e 2 0
Greenish gray sandstone ..v..................... 10
Gray arenaceous shale ................ AFENERER R 2 6
Greenish gray sandstone ........................ 0 6
Gray soft arenaceous shale ...................... 4 0
Greenish gray soft flaggy sandstone, with ripple mark. 10 0
Greenish gray soft flaggy sandstone ............... 4 0
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Fi
Gray arenaceous BHAle .. vevacreammaer wes s 4
Greenish gray sandstone ........................ 4
Greenish gray soft flaggy sandstone, scarcely standing
the: waathior sessmwevvmmvswruvssERsEI w3 es 14
Greenish gray sandstone, in regular beds .......... 27
Measures concealed, but no doubt soft, probably argil-
laceous shale, with a mixture of arenaceous ...... 100
Gray arenseeous shale ;..uevmwmssssmsnvesvsms 8
Gray argillaccony ghale .o vvnmnmvmsviuresmsmnes 6

Greenish gray sandstone, fit for grindstones. This has
been quarried to a considerable extent, and worked
deep into the bank. It is the best quarry of this

reef, but the stone is rather too hard ............ 10
Greenish gray sandstone of grindstone quality ...... 6
Greenish gray sandstone. This has been worked for

grindstones, but the quality is rather hard ........ 14

Greenish gray sandstone fit for grindstones, but rather
too hard. This bed exhibits spherical coneretions in
some parts, some of which are 6 to 8 inches in diam-
eter. These grindstone beds constitute what is called

the Uepik Uove REBF . isvsesmmrmsminmmsmsm 18
Greenish gray sandstone ...................:... 34
Greenish gray sandstone in flaggy beds............. 49
Greenish gray sandstone of a stronger quality ...... 8
Greenish gray sandstone in flaggy beds ............ 15
Gsenigh gray sandstons wawsswswssemmsmsmseses 34
Greenish gray argillaceous shale ...............00. 9
Greenish gray sandstone. This constitutes Boss Point 42
Greenish gray sandstonie: ... conemmmmon e nvmasommes 6
Greenish gray sandstone, with drift plants coated with

ool i is ¢ v BeErETET G R BT ERE R T e 12
Greenish gray sandstone in regular beds ............ 28

Greenish gray sandstone, with carbonized drift plants 7

Pwroc. & TRrANs. N, 8, InsT, Scr., VoL XL Trans, 'FF.
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Ft. In
Greenish gray sandstone in more regular beds ...... 9 0
Greenish gray sandstone, with drift carbonized plants. 9 0
Greenish gray sandstone, pervaded by a tangled mass of
carbonized drift plants ...........cooiiiiii.n, 6 0
Greenish gray sandstone ..............coiiii.tn 12 0
Gray argillaceous shale ............c0ceiiinnne, 10
8. CoaL occurring in patches ............co0vvnnn 0 03
Gray argillo-arenaceous shale, with the aspect of fire-
clay, with stigmarie branches and leaves very dis-
tinetly exhibited (underclay) .................. T 0
Gray arenaceous shale ........... .ol 3 0
Greenish gray argillaceous shale, with nodules of clay
wronstone disseminated in considerable quantity.... 5 0
Gray argillaceous shale ........... ... ... coount, 10 0
Greenish gray sandstone ............coceeiinnnnn 18 0
Greenish gray sandstone, with carbonized drift plants
in: CONUHION: < pummnmivmmcsna s s s s 535 susssvssss 70
Greenish gray sandstone ..... ncsrnse wes a0 B8 6 B BR B 10 0
Greenish gray sandstone, with carbonized drift plants
it omENEion yawuwrsmmmssE S FE S A R IS AT 8 4 0
Greenish gray sandstone ........ccovvuvinvnnannn 70
Greenish gray sandstone, with carbonized drift plants
i Gonfision ; resersss TR .G 3 0
Greenish-gray sandstone «cveesvowssspsvanvissss o 15 0
Greenish gray sandstone, with spherical concretions of
8 hupcee GualiE s & ssesdisssnmimambasaineia T 0
Greenish gray sandstone, with a few carbonized drift
planfd . .csvisueg Y o R A 18 0
Gray arenaceous shale ............... ... ... ... 2 0
Greenish gray sandstone .............cooivun... 12 0
Greenish gray sandstone, with a confused multitude of
carbonized drift plants ........................ 4 0

Greenish gray sandstone, with a few carbonized drift
PLAKEE 55674 655 5 5 4 & Redbduiobiidmsmmmmasmmiim s 21 0
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Greenish sandstone, with caleareous concretionary
nodules, having much the aspect of a conglomerate,
with limestone pebbles. The bed is very uneven ...

Greenish gray sandstone, with carbonized drift plants

Greenish gray sandstone, in even beds .............

Greenish gray sandstone, with carbonized drift plants

Greenish gray sandstone ...ceevvvenvesiosisisses

Gray argillaceous and red argillaceous shale ........

Greenish gray sandstone, fit for grindstones, but rather
hard. This constitutes Boss QUARRY ............

Grreenish gray sandstone : .vovovivvvnivsansiarias

Greenish gray sandstone, with carbonized drift plants.

Greenish gray sandstone ........................

Greenish gray sandstone, with nodules of clay iron-
stone, casts of calamites and other plants..........

Gray-arenseeciy shale . . . conevmommmemsimmmmsa a2 2

Red argillaceous shale ............. ...t

Greenish gray arenacecus shale .........ovo0vveuns

Gray argillaceous shale .........................

Gray arenaceous shale ...........covvniiinienn.

Yellow sandstone, very soft and yielding to the weather

Gray argillaceong shale .. ..ocesvmvsmiposms s s g

Yellow sandstone, very soft and yielding to the weather

Greenish gray sandstone ineven beds ..............

Givay arenaoeons ghale « ¢« s wssavevvmssnsnss 55 55§

Greenish gray sandstone, fit for grindstones ........

Gray arenaceous shale .................... ... ...

(hreenish gray SandSioNe &y . cvaesmesmnesbie s s

Greenish gray sandstone, with carbonized drift plants

Greenish gray sandstone in regularbeds ............

Gray arenaceous shale and sandstone. ..............

Greonish. gray 5andstone . ; qeewosvwssmnisnansiisss

Geaycarptllaveomgshals -« cowrevmmevmmos vap s 55 55 5 5

Greenish gray sandstone .................... ...

Ft.

13
12
10
51
23

10
25

24
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Ft- In
Gray arpillucsons shile ..uevoommsrvenussssmesyes 6 0
Greenish gray sandstone . ..oveeeevr oo 30 0
Greenish bed with concretions of limestone very much
resembling a calecareous conglomerate ............ 5 0
Gray argillaceous shale ......................... 5 0
Greenish bed of calcareous concretions, very much
resembling a calcareous conglomerate ............ 9 0
Gray arenacesus shale, with some,bands of sandstone.. 23 0
Greenish gray sandstone ........................ 64 0
Greenish gray sandstone ...............c..vui.t, 27 0
(Here there appears to be a small fault. It does not
disturb the strike, but the dislocation, if there is any,
is not ascertained. I do not think it ecan be many
yards.)
Greenish gray sandstone ........................ 34 0
Greenish gray sandstone, with many carbonized drift
PIRATE sussnassanaisasabiaasusvassiRssbssqns 14 0
Greenish gray sandstone, more regular in the beds .... 16 0
Greenish gray sandstone, with some carbonized drift
PLONRES ssoniseesasemammmiomamnsmrzomis won e i 5w we w8 5 8 18 0
Greenish gray sandstone, with many carbonized drift
plarits T preat SonTusION « s ewnsimsmnns o sm s o 9 0
Greenish bed, with calecareous coneretions, having much
the aspect of a caleareous conglomerate .......... 1 0
Greenish gray sandstone, with many prostrate carbon-
1zed drift plants sswsvvesvmpsessmmnme e 9 0

Greenish gray sandstone, a solid mass without divisions 21 0
Greenish gray sandstone, with a vast and confused col-
lection of carbonized drift plants, one lying prostrate
measured 25 feet in length and about 1 foot in diam-
ater; at the small end «.vwvecavirsmpnsesmmonens 19 0
Greenish gray sandstone more regular ............ 117 0
Greenish gray sandstone with carbonized drift plants,
and holding small patches of concretionary nodulous
limestone very like conglomerate ............... 39 0
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Gray arenaceous shale, with small clay ironstone balls
desseminated. This has something of the character
of underelay, but the stigmarie are not distinet. . . .

Gray drenaceous Shale . . < v o oo v snvvammmasmm s

Gray argillaceous shale ............ ... ..ot

Gray avenaceons shale < s .o ids s oo s vminmnaesmese

Gray argillaceous shale, with some balls of clay wron-
R LT LN ——

Gray arenaceous shale .............ooiininnan,

Gray argillaceous shale with 2 beds of arenaceous shale

Greenish gray sandstone in regular beds ............

Greenish gray sandstone, with cabonized drift plants,
and occasional patches of concretionary nodulous
limestone, very like conglomerate ...............

Greenish gray sandstone with carbonized drift plants. .

Greenish gray sandstone fit for grindstones .........

Gray concretionary limestone, very like a conglomerate
with calcareous pebbles ................ .. ...,

Greenish gray sandstone ........................

Lead gray concretionary limestone with carbonized
drift plants, and mixed up with caleareous sandstone

Gray aroilliceous. shale sz uswsemenmenswsen s s s s o

Red or chocolate coloured argillaceous shale ........

Dark gray coarse limestone, no organic remains visible

Gray argillaceous shale ...........c.ciiiiiiian,

9. CoarLy matter and carbonaceous shale . ..........

Gray argillo- arenaceous shale, resembling fireclay, with

 the leaves and branches of stigmarie ficoides strongly
marked, the branches recumbent, and near the top of
the bed ironstone balls are disseminated through the
deposit (underclay) ..........cooiiiii... e

Gray argillaceous shale and greenish gray sandstone. .

Gray argillaceous shale «.......coviviveviuinvans

Read aroillaceoms Shale: cuu s nsavus v oo e s vmmmoean

Ft.

61

63

20

25

10
40
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Ft. In
Greenish argillaceous shale ...................... 70
Greenish gray sandstone ............ceiiiinnn... 96 0
Greenish concretionary limestone ................. 2 0
Greenish gray hard sandstone with a number of large
spherical masses still harder. Some of them are 1
foot in diameter, and in section exhibit beautiful
deep black and bright red concentric circles towards
the exterior. These spheres are said to be occasion-
ally 4 feet in diameter. This constitutes DocFisu
BEEE suslsusassssnssssisssssspispuessvnye 20 0
Greenish concretionary limestone, the caleareous con-
cretions are lodged in an argillaceous matrix ..... 10
Gray argillaceous shale ................ ... ... ... 12 0
Greenish gray sandstone ...............covuun.n. 6 0
Measures concealed, but supposed to be soft ........ 3 0
Dark gray argillaceous shale with disseminated - clay
wronstone balls ... ... ... i il 10 0
Dark gray argillaceous shale with a eourse of clay iron-
stone balls at the bottom, some of them 6 inches in
diameter ........ ..ot i i 5 0
Black carbonaceous shale, with shells in some parts ... 4 0
Dark gray argillaceous shale ..................... 0 10
Dark gray argillaceous shale with a course of poor
tronstone balls at the top, making about § inch ..... 8 0
Greenish gray sandstone fit for grindstones ......... 17 0
Greenish concretionary limestone, having much the
appearance of a calcareous conglomerate .......... 3 0
Greenish gray gandstons wovesaees ssssvs 55855588 5 0
Greenish gray sandstone with carbonized drift plants,
calamites and others squeezed flat ............... 3 0
Bty arpillaceons shale wovvvmvomnwsmrsonunssnss 10
Greenish gray sandstone ........................ 10
Reddish grayshale ....................0vivene. 10
Measures concealed, probably shale ................ o



WEST RAGGED REEF TO MINUDIE (6).—LOGAN.

Ft.
Red or choeolate coloured sandstone .............. 3
Red or choeolate coloured arenaceous shale .......... 7
Red or chocolate coloured sandstone and shale ....... 21
Red sandstonsl ummemismesss 56 5500 558 s 58 s I e 558 4 8 1
Rod ghale: voxapumwnsame s Falssusssansannaanna 1
Red sandstone .......vitiniiinniienneannans 6
Red shale ...coiiiiiiiiiiii ittt ee s rnnns 1
Reéd sandstond cussmmnones 55555555755 §53%s8ss64% 2
Red arenaceous shale .............. ... 1
Red sandstone .......oeeiiiiirenennnnnnnnanns 10
Redshale .........iiiiiiiiiiiiiiiiiinnnnnn, 2
Rod sandstone .......cccieiiiviinennrrednnnees 0
Red shale ........... S e e EEREEIE NV 8 0
Dark green limestone ................. wyee e teg B
Red shale ...ovvtvinnrni it iiienann 3
Red sandstone ....... NI nnTT 2
Red argillaceons ghale o svssisisssivasasisianess 6
Greenish argillaceous shale ..................vuen 0
Red or chocolate coloured shale . .................. 1
Red or chocolate coloured sandstone ............... 1
Red or chocolate coloured shale ................... 8
Black bituminous limestone ... ......ovvevuuunnnns 0
Red or chocolate coloured shale . .................. 1
Black bituminous limestone ........... eh e ee e 0
Red or chocolate coloured argillaceous shale ......... 1
Black bituminous limestone, with fish scales ........ 0
Brownish red soft shale .............covvuev. ... 52
Red or chocolate coloured shale ................... 18
Greenish gray sandsfone .....coiviiisivosiansines 9
Bed shale owovmsmenwamemmamsmeeaamss e 37
Black bituminous limestone, with fish scales ........ 0
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RECAPITULATION,
Ft. In.

LOKY, 1 9 SEaIh8 s uvussssssnisvive 0 10
Carbonaceous shale associated with the

coal, and in one instance without

coal, and then containing remains

of shells ........... .. ...t T 4
Bituminous limestone with remains of

fish, and calcareous beds, associated

with the coal and carbonaceous shale

geams in one instance, and in six

instances independent ........... 4 10
Greenish and gray argillaceous shale,

associated in some instances with the

coal and carbonaceous seams...... 9 1
22 1

Underclay or understone, being beds of
various material, immediately sub-
jacent to the seams of coal and
carbonaceous shale, and invariably
penetrated by the recumbent branches
and radiating leaves of the stigmaria
ficoides. Every ome of the coal
seams rests upon a stigmaria bed,
and there is one instance of the
stigmaria bed without superincum-
bent coal. The material of which
the stigmaria beds consists, is as
follows:

Sandstone of a gray colour and
crumbly quality .............. 5 0
Shale—
Gray argillo - arenaceous,
frequently fit for fireclay 50 0
Green argill>-arenaceous.. 21 0
Red and gr-en argillo-are-

NACEOUS & vvennvnns .. 17 0.
88 0

98 G
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Ft. In.
Sandstone—
Greenish gray or drab coloured, of
whiech much is fit for the purpose
of good grindstones, and it is in it
that the chief quarries of the Jog-
gins exist. Of this mass 350 feet
in various parts are filled with vast
collections of drift plants, coated
with erystalline coal. The plants
are in general confusion, and are
in general prostrate. Spherical
concretions, some 4 feet in diam-
eter with a rusty black exterior,
oceur in 51 feet of it......... 1886 6
Greenish ::iiszoezsvianninaiss 2
Yellow of a finer but less durable
quality than the drab ........ 25
Reddish gray (and gray 5)..... 19
Red and green ................ 15
Red and chocolate coloured . .. ... 95

[==]

SO OO

2043 6

Limestone of a coneretionary character very
much resembling conglomerate generally
of a greenish colour and in very irregular
layers consmmmanes s s 43 0

Shale—

Greenish gray arenaceous and argil-

FAEETIE & 6 dad bbbk 136 0

Gray arenaceous and argillaceous
with a few small beds containing
ironstone balls «.uasupssssmes 234 0

Red and green variegated ...... 0

Red and chocolate coloured . .. ... 592 2

(Among the organic remains is to be remarked one

upright sigillaria.)
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7
Ft. In.
Measures concealed .....overiiriiieiiiiiiaaa 19 0
Red arenaceous shale ........ccviriiieninneennn. 1 0
Measures concealed ..........cciiiiiiiiiiianen. 3T 0
Red arenaceous shale .......ccoviiiiiinnnnneenns 1 0
Measures concealed, probably red shale ............. 139 0

(Here is said to occur a bed of gypsum. I am informed
that it has been occasionally seen when the beach was
washed clean by the tide. A fragmentary mass of
gypsum about half a hundred weight lay on the
beach.)

Measures concealed, probably red shale ............ 85

Red sandstone conglomerate with white, red, yellow and
black silicious pebbles. The black is lydian stone,
the others are quartz. The pebbles vary in size from
that of a pea to that of a hen’'segg .............. 105

Red sandstone conglomerate of a coarser quality. The
pebbles are of the same colour, but some of them would

Welph L0 POMHOS ¢ sy s« 6 5 4 A eiauaEmu e i 4 8 3
Red sandstone conglomerate, not quite so coarse ...... 16
Red arenaceous shale with several bands of sandstone.. 21
Red sandstone .........cciiiiiiiiiiiiinnennnnn. 5
Red shiale swsssissssvasiosss B T 3
Red mandsbone ;.. s .o s v« 5 8 prpvemusmepnemsies s 5 6
Redshale ...ttt 3
Red sandstone conglomerate with white, gray and black

silicious pebbles as before ..........covvvvuennns 16
Bod Bandshone . s« . s« v ¢ = ¢ s 3 22
Red and green spotty variegated sandstone .......... 11
Red sandstone of soft quality .................... 3

Red and green spotty variegated sandstone. .The green
colour constitutes the spots which are cireular with a
black speck in the centre. The bed appears to be partly
CAlCEYSONE covnmmmican s 458 55 3 3 § & PEBUES TR 9

SO OO O OO

(=T = I o= = }
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Ft. In.

Red sandstone of a soft quality and red arenaceous shale 11 0

Red arenaceous shale ................ ... ... ..., 24 0
Red sandstone conglomerate with white, red and yellow
quartz, and black lydian stone pebbles, varying in size

from that of a pea to that of anegg .............. 17 0
Red sandstone of a very coarse grit, with streaks of

white parallel with the bedding ................. 16 0
Red sandstone conglomerate with quartz and limestone

pebbles. The matrix is coarse ........ovvveuenn, 4 0

Red sandstone with thin white streaks deposited in it.. 35 0
(This bed is cut by a regular vein of sulphate of barytes
3 inches wide. Its colour is tinged with red. The
course of the vein is N. & S. The underlie E. < 82°.)
Red sandstone conglomerate. The bed is very uneven

and contains calcareous material ................ 3 0
Greenish concretionary limestone, looking very like a
conglomerate with limestone pebbles ............. 8 0
Greenish gray sandstone ..........coviivieninnnn, 10
Greenish concretionary limestone as before ......... 3 0
Reddigh sandetotie s e nesmnemvmnsnyny sovesivss 70
Greenish concretionary limestone as before .......... 5 0
Red or chocolate coloured shale ................... 8 0
Red sandstone ...........iiiiiiiiiiiiii i, 2 0
Red or chocolate coloured shale ................... 1 0
650 0
RECAPITULATION.
Sandstone—
Greenish gray ............. 1 0
Reddigh :oosvnnsaniminnns T 0
Red and green ... ssessassmns 20 0
Bed: 5 o5 55 on snpmpppmmmopoma 65 0
93 0
Red with white streaks ............ 51 0
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Conglomerate, with red, white, gray and yel- e
low quartz and black lydian stone pebbles, in
a matrix of red sandstone ................ 148 0
Limestone in concretionary nodules placed in
a matrix of greenish sandstone and shale,
occasionally ‘associated with carbonized frag-
ments of plants .......... ... ... ... ..., 16 0
Shale—
Deep red and chocolate red arenaceous. 62 0
Measures concealed, but supposed to be
of the same quality ............. 280 0
342 0
650 0
8
Greenish gray sandstone, red towards the top ........ 12 0
Greenish gray arenaceous limestone, with a band of
concretionary limestone, resembling conglomerate... 6 0
Greenish concretionary limestone and coarse sandstone,
with carbonized drift plants.................... 10
Greenish gray sandstone ......................... 11 0
Greenish gray sandstone, with two bands of concretion-
ary limestone ..........oiiiiiiiiiiiiiii 12 0
Reddish black and reddish brown shale, with beds con-
taining calcareous septarise ............. ... ... 9 0
Dark gray sandstone, with nodules of concretionary
limestone ................. e 2 0
Reddish black argillaceous shale, with nodules of ferru-
panoms Hyndston® ssssvssssssvsssssasusasasuass 9 9
Greenish gray sandstone ................ ... ...... 30 0
Greenish concretionary limestone .................. 10
Greenish gray sandstone ............... ... ... ... 21 0
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Ft.
Greenish concretionary limestone, with carbonized drift

plante - ..csuvavuseneun oo ron vermnesm 3
Greenish gray sandstone .................... ..., LE
Greenish concretionary limestone ................. 1
Greenish gray or drab coloured sandstone ........... 4
Red shale .......... P 8
Red sandstone .....ovvieieeeinniinneerennnnnnn. 12
Red shale, with some bands of soft red sandstone .... 37
Red sandstone of a soft quality .................... 6
Red shale, with bands of red sandstone ............. 40
Greenish gray sandstone ...........cooviiininnan. 30
Greenish concretionary limestone .................. 1
Greenish gray sandstone, 10 feet; greenish concretion-

ary limestone, 2 feet ...........c.ociiiiin... 12
Greenish gray sandstone, at the bottom of which there

is a layer of carbonized drift plants, occasionally

replaced by gray sulphuret of copper invested with

a thin pellicle of the green carbonate ............. 8
Red shale ............ ... .. .. ... e 8
Red Batiditons ssssumssnss 6555585 45s800assaass 17
Red ghiale wevvpmsnewsnsssusnssspinssissnsanss 3
Greenish gray sandstone, at the bottom which is a layer

of drift plants converted into coal, and occasionally

replaced by gray sulphuret of copper invested with

the green carboniile < cccsveszsssssnssssssnssses 6
Red ghale ..covmmmmmemmmmmsn s sasnsnsnssasssues 9
Red shale and red sandstone ................... ... 10
REd Bhale comsummmusninasna s s Ry s as oG EAFIUE NS 10
Red #aiidebons: wwawmmsmeaswss s gs s sssuassnsnns s 7
Redshale ..... ..o 8
Red and greenish gray sandstone .................. 19
Greenish gray sandstone, with drift plants converted

into coal, and occasionally replaced by gray sulphuret

of copper with green carbonate ................. n !
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Red arenaceous shale ................... ...,
Red sandstone of a soft quality
Greenish gray sandstone .......covvvuinuennnnnn.,
Red hard arenaceous shale
Reddish sandstone
Redshale ...ttt ieiaannn.

Greenish gray sandstone, with carbonized remains of
DTS & 4.4 33 ARG SRR i s i carmcnmaresssa e = 2 2 0 2 3 »
Greenish concretionary limestone, 2 feet; red shale, 1
FOOE <« x5 u100 pesenen wreEEEETETEE S FETEHE S
Greenish gray sandstone, with concretionary limestone
and carbonized remains of plants at the bottom . ..
Greenish gray sandstone, with one foot of red shale
on top
Rod, ghale o :5:55 500045 s sessnenmnsrnairenseess
Red sandstone, with some of a drab colour at the bottom,
with carbonized remains of plants and balls of argil-
laceous shale

..................

-----------------------

..............................

--------------------------------------

................................
...........................
.................................

----------------------------

Red sandstone of a coarse quality .................
(reenish gray sandstone, coloured red in parts .......
Red arenaceous shale .................coiiiiiian
Greenish gray sandstone, with remains of plants con-
varted 1nto- oAl s ssssnsasvasisriss e ge e s
Red arenaceous shale ..............ccociiiiinntn
Red sandstone, fit for first quality flagging ..........
Greenish gray sandstone, with many remains of plants
converted into coal, and occasionally replaced by
gray sulphuret of copper with a pellicle of green car-
bonate avound it ......ccisneniieresnsusanssaes
Red arenaceons shale .......civeveenrienvecsanns
Red sandstone fit for flagging ........... ..ol

.11

16

12

60
14
10

30
15

I
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<
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Red arenaceous shale ...........coviviiiuienn... 16
Red sanstone fit for inferior flagging .............. 3
Red arenaceous shale .............coiiiiiiininn, 100
Red sandstone fit for flagging ............c...000 4
Red arenaceousshale ........... ..., 29
Red sandstone fit for flagging ............. ... ... 6
Red arenaceous shale ............ YT T 39
Red sandstone fit for flagging .............c...o..s. 30
Red arenaceous shale, with two bands of red sandstone 19
Red sandstone fit for flagging .........ccvvuienn. 22
Red arenaceous shale .................... SRR 119

Here is said to occur gypsum of a red colour, in small
gyp
quantities, but the bank being rather obscured by
debris it was not visible.)

Red arenaceous shale .........covvevvvvenrnennn, 108
Red arenaceous shale, with bands of red sandstone .... 3
Red arenaceous shale ..........ccoiviiiiirennnnn. 79
Red arenaceous shale, with bands of red sandstone .... 3
Red arenaceous shale .......covviiiiiiiiieninnn. 43
Red arenaceous shale, with green veins crossing it ..., 19
Red sanidstone .onvvmmama s sasossssssiass vnaasass 1
Red arenaceous shale .................. e 2
Red sandstone .......covuiieriiniinnennnnnnnnns 1
Red arenaceous shale ................. v, 39
Red sandstone, partly greenish gray ............. we &
Red arenaceous shale ................... .. ...... 1
Red sandstone of a soft quality ................... 3
Red arenaceous shale ............. ..., 12
Red sandstone ...........cciiiiiiiiniininnennnn, 1
Red arenaceous shale .............coiiiiiiiinnnn. 14
Red arenaceous shale of a hard quahty, with a band of
red sandstone above ..............iveiiiiennn. 9
Red sandstone of a-soft quality . .. covsseswaveveoss 1

Measures concealed, probably red shale ............. 4
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Ft. In.
Red arenaceous shale, with a band of greenish gray
sandstone above . ...t 14 0
Red arenaceous shale ........................... 10 ©
Measures not well seen, but probably red arenaceous
£ I TIIIT 27 0
Red arenaceous shale, with a band of red sandstone
BOOVE  wivicamessimee vy e sess bs 04 5§ 4 6§56 69 655583 7T 0
Red hard arenaceous shale ....................... 10
Measures concealed, but probably arenaceous shale .. 15 0
Red arenaceous shale ........................... 53 0
Measures concealed, but probably red arenaceous shale
of the same quality as before. Here occurs SEAMANS
Broox, M11d, CovVE .ovivevensssssssvsssssvsses B0
1658 0

(In the exact strike of the lower gypsum above men-
tioned, in its course to Hebert River, there is a sink-
hole about half way, in which gypsum has been found
by excavation; and where the strike would come upon
the Hebert, a mass of the mineral, apparently in situ,
is seen in the bank, with red shale on both sides of it.
At such a distance to the north of this mass as gives
a vertical thickness of 300 feet of subjacent red shale,
there is exposed a deposit of limestone, which, with
some assoclated strata, appears to be about 100 feet
thick; and this may, therefore, be considered as ter-
minating the foregoing section. The limestone con-
tains organic remains, among which there is, in some
abundance, a bivalve shell, which T recognize as iden-
tical with the Producta Lyelli of Windsor, in Nova
Scotia.)
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Ft In,
RECAPITULATION.
Sandstone—
Greenish gray, occasionally holding
carbonized rema’ns of plants,
and in four instances the plants
(underlying the sandstone) are
replaced by gray sulphuret and
green carbonate of copper .... 206 0
Reddish «cusnscssarsssnconsns 13 0
Deepred ...........coiil 213 0
432 0
Concretionary limestone associated with the
greenish gray sandstone. The concretions
are held in an argillo-arenaceous matrix. In
one instance the whole of the bed is calcare-
ous, and there oceur 9 beds altogether .... 20 0
Shale—
Red arenaceous, sometimes more
and sometimes less argillaceous.1186 0
Reddish black and gray, with cal-
careous septaria and nodules... 20 0
1206 0
1658 0
TOTAL THICKNESS.
Wi L savarsvmssamssocrmmm s 1617 0
e B 650 0
H13 meendesiunman SR R E 5 3 2134 1
€ 4 coesveenmmmneesssas s 2539 1
W B masemmeemeee e s s 3 2082 0
R 3240 9
N e TR Y § 650 0
i R 1658 0
14570 11

Proc. & TraNs, N, 8. Inst, Scr, VoL, X1 TRANS.—GG
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Section of Rocks from Shulie to Spicer Cove, Cumberland Co., N. §.,
in descending order.— By Hugh Fletcher, B. A., of the Geological
Survey of Canada.

Section 1.

ROCKS FROM SHULIE TO SAND COVE,
In descending order.

The section begins at a cove where the highest rocks come on
top of the cliff. From this cove a school-house on the opposite
side of Shulie river lies S.22° E., and a little wharf near a
point is N. 481° E., the extreme tip of the point being N. 46° E.*

Ft. In.
1. Greenish gray and gray fine sandstone with

irregular layers of conglomerate. Dip N. 683°
E.<2°, but becomes southerly immediately down
Shulie River .......coviiiiiiniiiin .. 25 0
Red argillaceous shale ...................... 10 0
. Gray fine sandstone in thick layers nearly massive,
passing on the strike into conglomerate....... 8 9
Redmarl ..., 5 9
. Red and olive-green marl, finely banded, passing on
the strike into sandstone.................... 5
. Gray, very fine-grained, irregilarly-bedded sand-
stone, passing into arenaceous shale. Cuts out all
the shales ; contains at one point a lenticular layer
of coal, two feet long and two inches to half an
inch in thickness and with these there are patches
of yellowish underclay; passing in places into
conglomerate with pebbles chiefly of pre-Carbon-
iferous rocks ... ... 5 5.
7. Red marl with layers of greenish caleareous flag;
with very irregular interchanges............. 17 0

e 10

co

=7}

*All bearings in Mr, Fletcher's ‘;ectlons are magnetic. The sections were m
from 9th to 18th November, 1896.— » SaRupeL:



10.
11.
12.
13.
14,
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25,

26.

217.

SHULIE TO SPICER COVE (1).—FLETCHER.

Greenish gray sandstone, passing into conglomerate,
more than half Leing in places conglomerate. . ..

. Greenish gray sandstone and conglomerate, ir-

regularly mixed; in places nearly all conglomer-
ate; many large fragments of carbonized plants,
One band at the point nearest the wharf opposite
is very fine and wavy..........coiiiinnnnnn
Red marl with layers of harder shale ...........
Reddish-gray, very fine, shaly sandstone ........
Red marl ...... ..o i,
Red flaggy sandstone in layers four inches thick
and downward cevessinmesamens messs e is s
Hod, 1008], wonpumsmungronimsd oy & ws 555 5§ 8
Red, somewhat massive sandstone in irregular
blocks, passing into red flags. The top of the bank
at the entrance of Shulie River ..............
Red marl, with olive green blotches ............
Red shale, with greenish, harder, calcareous bands
Redmarl ....... ..o
Red and gray, very fine, glistening sandstone in
fagey layers . . vosassnmevsessesmasyariny s 5
Red marl of somewhat irregular thickness, from
one foot four inches to four feet ...........
Very fine gray sandstone in beds from four feet
dovmward. . v s sovonvurssrmr v R PR ES
Red and gray shale, lenticular, replaced by gray
SOMABIONE . v conemsmmemm s W
Gray, very fine, massive sandstone with coal pipes.
Red marl with greenish and gray streaks; very
irregular, sometimes all red ................
Gray sandstone with blackish stripes, interbedded
with red marl; all more or less lenticular ......
Greenish-gray, very fine calcareous sandstone; len-
tcular ;: i sneenmamanes SRR RE AR R e
Red ¥l opsssmmmsen s we a9 ss 55 5 45 55555 4 5

501

Ft. In.
5 0
26 0
8 6
711
8 0
3 0
8 0
70
2 6
2 0
2 0
5 0
2 8
10 ©
1 3
10 ©
5 0
6 0
2 4
1 4
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28.
29.
30.
31.

32.

33.

34.

36.

317.

38.
39,

40.
41,
42,
43,

44,

45,

CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Reddish-gray, very fine sandstone in flaggy layers.

Light-gray fine sandstone with comminuted plants 16 4

Greenish argillaceous shale ...................
Rusty-gray, fine sandstone, massive, passing in
places into conglomerate, and in -other places
altogether into greenish argillaceous shale......
Gray, very coarse, pebbly sandstone, full of pros-
trate trees, with veins of bright coal half an inch
thick ... e
Greenish, very fine sandstone, replaced by coarser
SANdStONe .. i e i e
Greenish and reddish rusty-weathering marl,
replaced by sandstone .......... ...,

. Greenish and reddish, very fine, argillaceous

sandstone, replaced by greenish-gray, pebbly
SANAStONe +vvv vt
Red marl with layers of jointed sandstone and shale.
Very fine, coherent, calcareous sandstone, in two
OF thiee JAVOIE s < 5 5 4w 45 4 +3 5 2 s s e Daas s
BB MAP] 5 v suw 95599455555 5 SoUBDYRREGED
Gray flags, verv fine and sandy, replaced on the
atvike hy:oray sandstons ..o wvegwommes
Gray massive sandstone. Much thicker in places,
but replaced by the lower band of red marl. ... ..
Greenish crumbly marl ......... ... ... ... ..

Red marl with a layer of harder rock ........... '

Reddish and greenish, mottled, flaggy, rubbly rock;
replaced by greenish sandstone ..............
Greenish-gray very fine sandstone, passing into
gray pebbly sandstone .....................
Gray and rusty pebbly sandstone, with very
irregular surfaces. The roeks are unfit for grind-
stone; many of the layers show broken leaves and
fruit of fossil plants, with sometimes large

Ft. In.

4 0
3 0
5 0

10 0
1 0
1 0
3 0
7 0
o 9
4 7
6 9
3 0
0 3
6 0
2 6
6 6
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. Red marly rock, seen for a great distance on the

strike with various replacements ........... 2 0

47. Gray, fine, massive, rusty-weathering sandstone all
replaced by red marl, and again by sandstone.. 5 0
BB, JORAL FOOED smuscamnsmcnnes i o 5 5 5 s 0wk 4 6
49. Reddish sandy flags ........... ... .. ... . ... 3 0
50. Greenish-gray sandstone .................... 2 1
51. Greenish argillaceous shale with a blackish streak
ab the 1P cosesvesibvmsrenspesprsssmsem 2 0

54,

55.
56,
57.

58.
59.
60.
61.
62.
63.
64.
65.

66.

617.

68.
69.

. Reddish and gray, very fine, flagev sandstone.... 4 1
. Red marl, replaced by sandstone. The bottom of

this bed is at water-level at a little brookx...... 7 0
Greenish-gray sandstone. An eight inch fault with

up-throw on the south side .................. 1 8
Bl D] srenprepms i E TR B FPEE T 6
Greenish-gray calcareous rock in two layers ..... 0 10
Red marl. Another little fault with upthrow on

the Shth Bide sammamanss asaasassssissinsg 5 6
Gray very coherent sandstone ................ 1 2
Red argillaceous shale with greenish blotches.... 2 6
Reddish-gray sandstone ..................... 2 10
Red argillaceous shale ...................... 4 0
Light-gray, very coherent, knobby sandstone. . ... .0 8
Gray and greenish-gray very fine sandstone. .. ... 5 0
Red sandstone and argillaceous shale .......... 5 10
Reddish argillaceous shale with three layers of

gray fine sandstone .. ... viviciciiciiisiaas 9 0
Red marl and sandstone, replaced by the gray sand-

ptorieof Wo: BT ¢isiiiinisviiieeanrmmose e 7T 6
Gray sandstone at water level at the mouth of a

tiny brook seivseslsssvoisosnns sosveiniais 2 0
s L T T 5 6

Gray fine sandstone in three layers, much thicker
I PlACES © vttt it i e e e 2 6
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70.
T1:

72.
73.

4.

75.

6.

4 A

8.
79.

80.
81.
82.
83.
84.

85.

86.

87.

B, BRAT] 005 0 e s e S R e
Greenish-gray sandstone with lenticular layers of
red marl; blackish pebbly patches ............
Greenish and red argillaceous shale ............
Greenish argillaceous shale and flaggy sandstone.
Dip S.76°—52° B4 .. ...iieieanennn.
Red marl and gray sandstone in layers. Dip
B.80% B2 | iiacinnonansanannnrrnens
Light gray very fine sandstone, passing into red
marl at the top and into arenaceous shale. ... ...
Gray, coarse and fine, pebbly sandstone at the
mouth of Fitzgibbon Brook .................
Greenish-gray conglomerate, with pebbles often
larger than a hen’s egg. Forms the base of the
island on the south side of the brook. The lowest
three feet is finer in places..................
Rod 2sr] occovicssoconscnsssmumusicnasmins
Reddish, rubbly, argillaceous sandstone with
irregular thin layers of redmarl .............
Red marl with layers of rubbly argillaceous
BRtARtONE osaa . sesainrRER PR S B
Reddish-gray, very fine, flaggy sandstone........
Bed Jolutel MRl o oo e S s
Greenish and reddish mottled sandstone and
arenaceous shale in alternate layers ...........
Reddish-gray sandstone, a few inches on top pass-
ing into gray fine and coarse sandstone.........
Measures concealed in a cove at the mouth of a
Little b6k osisivsisisisiioiinnnnnnrnransns
Light gray, fine, micaceous sandstone, blackened
in places by minute plants; rusty spots, with
coal pipes and greenish shale. Thickens in places
by encroaching wpon No. 87 ................
Reddish and greenish argillaceous shale

Ft 1In
4 0
4 4
1 6
5 0
6 10
8 0
4 6

24 6
6 0
11 4
11 6
4 0
2 6
21 0
6 0
10 5
10 0



88.
89.

90.

91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.

102,
103.

104.

105.
106.
107.
108,

109.
110.

SHULIE TO SPICER. COVE (1).—FLETCHER.

Ft. In.
Gray fine sandstone in irregular layers ...... ... 10 ©
Greenish-gray argillaceous shale with harder
layers of sandstone ......................., 3 6
Gray sandstone as before with lenticular layers of
redshale ....... .. o i 10 0
Red marl and sandstone ..................... 6 6
Greenish arenaceous shale ................... 1 6
Gray pebbly sandstone, irregularly bedded ...... 7 6
Greenish, soft, argillaceous underclay .......... 0 3
Red marl .. ... 3 6
Gray sandy flags, not well seen ................ 1 9
Measures concealed ............. .00t 2 9
Red mar] aud sandy Haps < ssavassassmnsnssns 2 1
Gray pebbly sandstone at the mouth of a little
ook wesmmumns peammms 5 BEEEES B D00 T Sk 15 0
T SHIPL. 5 mmmonm v cmrsmps asparmmm g s g 2 6
Measures concealed at Cranberry Head to a little
pond or marsh. Dip S.23° E.<4° .......... 41 9
Light gray flagey sandstone .................. 5 6
Gray coarse pebbly sandstone with patches of con-
plomerall cxupesss s s vee R TSRS G 5 6
Greenish and gray, reddish and rusty conglomer-
ate with pebbles as large as a hen’s egg; of ir-
regular thickness ......................... 4 0
Gray coarse sandstone ..........ve.evunanan.. 9 0
Greenish argillaceous shale ................... 0 3
Botmhiales oo s wsgs 4 0
Reddish-gray sandstone, passing into gray fine
sandstone ............ .ol 12 0
Grreenish and gray and reddish argillaceous shale.. 3 6
Greenish and gray, rusty and reddish flaggy sand-
stone, and arenaceous shale with three patches of
greenish coarse shale and coal-pipes; lenticular
beds of conglomerate also ................... 23 0
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111.
112,
113.

114.
115.
116.
117.
118.
119.

120.

121.

122.
123.
124.
125.
126.

127,
128.
129.

130.

CARBONIFEROUS ROCKS IN CUMB. C0O.—LOGAN & FLETCHER.

Greenish argillaceous shale ...................
Red argillaceous shale ......................
Greenish-gray and gray sandstone, passing into

red marl and flagey sandstone ..............
Red B & 005504 5 sovanmpemmssss ssaassas s
Greenish-gray argillaceous shale ...............
Gray, coarse, pebbly sandstone in thick layers. ...
Greenish arenaceous and argillace)us shale
Red argillaceous shale and sandstone ...........
Greenish and gray very fine sandstone and arena-

ceous shale

Greenish and reddish, mottled, nearly comvact
sandstone, passing into gray sandstone ........
Gray and rusty sandstone in part pebbly and with
patches of conglomerate ...................
Reddish-gray argillaceous shale ..............
Reddish, rubbly, argillaceous sandstone
Redshale .....ovviviiiiiiiiiii i,
Red marl and sandstone in alternate layers .....
Light gray arenaceous shale with a tinge of red on
top, passing into gray flaggy sandstone ; lenticular
patches of greenish argillaceous shale and red
marl, sometimes ten feet thick
Greenish-gray argillaceous shale
Light-gray fine flaggy sandstone ...............
Gray, coarse, pebbly sandstone with patches of
conglomerate and a finer rock ; in part very rusty
with many streaks of coal and prostrate trees. ..
Measures concealed at the mouths of five little
brooks, Clam Cove. Dip N. 66° E.<12°. The
change of dip from S. E. to E. and then back to
S. E. requires further examination. That it

23

29

extends across this concealed interval is doubtful.493
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131.

132.

133.
134.

135.
136.
137.
138.
139.
140.
141.
142,
143.
144,
145.
146.

147.

148.

149.

SHULIE TO SPICER COVE (l)—FLETCHER.

Gray and rusty sandstone irregularly bedded;
patches of fine conglomerate in lenticular masses
sometimes six feet thiek ....................

Red argillaceous shale and sandstone. Dip
Nu88% B 12 544 s summummnnsmewsws i 0v v g

Light gray and greenish flagey sandstone ........

Light greenish and bluish gray argillaceous and
arenaceous shale ......... ... .o,

Red T8l 5 o555 eie silvmosmmsnvenny 5oassssas s

Dark gray argillaceousshale ..................

Red and greenish, more or less concretionary
rubbly shale ..........ooiiiiiiiiiit

Red and greenish mottled argillaceous flag ... ...

Red and greenish argillaceous shale ............

Reddish and greenish coherent sandstone, very
fine and argillacecus ......cecocorcoveiioeas

Rel marl with dark-greenish blotches and shaly
JAVOME ciuicsioiaomitad i iasiemicsvemesas

Greenish and gray very fine wavy sandstone and
2L [ U A UV —

Greenish and light eray very fine sandstone, full
of carbonized plants ......................

Gray, coarse, pebbly sandstone and conglomerate. .

Red marl with harder layers ..................

Greenish fine argillaceous sandstone in flaggy and
shaly layers ..........ciciiiviiininirnnns

Light gray and rusty jointed sandstone of fine tex-
ture with broken plants, wavy, with lenticular
patches of o8l cowamwn s 6500 o b @ st

A lenticular layer of coal and pyrite in bands ; from
four to two inches thick ....................

Gray, rusty-weathering, irregularly bedded sand-
stone, with patches of conglomerate and wedges of
coal. Many of the sandstones are false-bedded
and hard to measure

......................

Ft.

15

26
17

17

507

In.

)

S @



508 CARBONIFEROUS KOCKS IN CUMB. CO.—LOGAN & FLETCHER

150.
151,

152.

153.

154.
155.

156.
1517.

160.

161.

163.

164.

165.

166.

Red and green argillaceous shale ..............
Gray fine sandstone, passing at the bottom into
pebbly, coarse sandstone with pebbles as large as
8 henls 60 yenmnmssremmeeresTRn 5 B3 555 95 53
Greenish coarse nut-and-egg conglomerate
Greenish argillaceous shale, passing into rusty
coarse twisted sandstone with coal-pipes ......
Rusty sandstone and fire-clay, light gray at the top
Alternate layers of sandstone and conglomerate,
replaced in part by greenish argillaceous shale. .
Arenaceous shale replaced by argillaceous shale. . .
Gray massive sandstone, broken by irregular joints,
with lenticular replacements of greenish and red-

dish shale ......ooimiii i eieeeenen

......

. Greenish-gray argillaceous shale ..............
. Gray, rusty-weathering, fine sandstone with pebbly

patches ........ 08 A P S e
Greenish-gray argillaceous shale; in places replaced
by sandstone ...,
Gray and greenish-gray flaggy sandstone, passing
at the bottom into pebbly coarse sandstone . . ...

. Dark gray argillaceous shale, more or less

lenBienlar suw v vsseus 6 s e oo vew vos s
Gray broken and jointed sandstone. All the sand-
stones contain comminuted carbonized plants. ..
Greenish flaggy sandstone with thin layers of red
argillaceous shale. A three-feet fault with
upthrow on the west side ..................
Red argillaceous shale, with thin band of greenish-
gray coherent sandstone .............. .. ...,
Gray rusty-weathering sandstone in somewhat
flagey layers, with small wedges of argillaceous
shale. Amnother fault of nine feet five inches with
upthrow cn the west. Dip of fault N. 42° E.
Z0I1P uminnssssanssavsssessvaananesnnns

Ft. In.
0 6
10 0
14 0
1 9
6 0
41 6
2 0
17 0
0 9
10 O
1 2
19 0
0 2
10 0
9 0
9 6
12 6
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167. Red argillaceous shale and greenish-gray argil-

laceous flags with wavy arenaceous shale in alter-
nate bands, in part replaced by greenish sandstone

168. Greenish-gray fine flaggy sandstone, becoming

coarse at the bottom. A downthrow fault dips
S. 60° W.<85°.  Another dips S. 28° W.< 857,

the amount of downthrow to the south being nine -

feet. The sandstone contains coal-pipes, and
wedges of argillaceous shale. Here the bottom of
No. 167 shows two inches of black eoaly shale
and the upper surface of the sandstone becomes
rusty underclay. A little further south is a
twenty-two feet upthrow on the south side, the
dip being N. 43° E.< 28°. The faults are easily

traced by the coaly shale ...................
'169. Greenish-gray argillaceous shale ...............
'170. Reddish and greenish sandstone in alternate layers
thrown up a few feet on the south side. On the
strike these beds pass at the bottom into dark
aroilladeotis’ SHALE .. s bbb ssis i
171, Gray arenaceousshale ...................cu0.
'172. Greenish-gray and rusty conglomerate, jointed and

173

174

175

with small lenticular layers of red and greenish
argillaceous shale. In the joints are veins of

barytes a quarter of an inch thick ...........

. Greenish-gray and gray fine sandstone divided into

two by a foot of greenish argillaceous shale. An
upthrow-fault of perhaps twenty-five feet, not
well seen, separates No. 172 from this sandstone

. Reddish argillaceous shale with blotches of greenish

shale; passes in places into greenish shale......

. Reddish, rubbly, argillaceous sandstone and shale

in alternate layers, passing into sandstone with

coal-pipes. No. 67 of Section II (See page 514). 12

Ft. In.
18 6
20 6
1 0
11 6
4 6
6 6
25 0
2 0
O

509
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Ft. In.
176. Gray jointed pebbly sandstone. At the water level
on the point of Sand Cove and following for some
distance to the southward, while still further
south the sandstone of No. 173 comes to the
Wity love) sevnmesnnmnEn i PRI E GRS THY 10 O

177. Greenish-gray conglomerate with layers of finer
" grit and of arenaceous shale ................ 10 0O
178. Greenish-gray and gray fine sandstone with a little
coal, seen only on the reefs. The dip now turns
to S.12° W.<18° (All the bearings in these
sections are magnetic). A number of small faults,
not well seen now obscure the section which is
repeated in ascending order towards the large
brook that flows into Sand Cove, as in Section
BE: s vs 05250 505 mcossihesosmmsmmsomasmmsens w w & 2 8 27 0

Total thickness of seetion. ............. 1769 4

From the top of the 25 feet sandstone (No. 173 of Section
I.) south along the shore at about 60 yards the dip changes to-
S.< 50°. At 155 yards, sandstone and conglomerate dip
8. 20° W.<25° At 260 yards, a 3-inch band of black shale:
underlaid by fine sandstone dips S. 35° W.<33°, At 365 yards,
sandstone dips S. 84° W.< 31°, but seems at 475 yards to dip
northerly at a very high angle. There is here every indication
of a fault with a downthrow to the north. The dip at one point
is overturned to S1° E.<69°; the red marl, sandstone and
conglomerate to the northward are greatly altered, then for 17
yards farther the dip is westerly, while for the next 100 yards.
the shore follows the strike, the dip being towards the sea.

Few rocks are then seen to 560 yards where the dip is
perhaps N. 45° E.< 20°, beyond which for 526 yards to the
mouth of Sand Brook a sand beach conceals the rocks.



=X

10.

11.

12.

13.

14.
15.

SHULIE TO SPICER COVE (2).—FLETCHER. 511

From the outermost reef a section was measured as follows:
Skcrion IL

NORTIL OF SAND COVE,

In descending order.
Ft. In.

. Rusty conglomerate with bands of gray sandstone.

Dip 8 81° W< b0™ sissiasssicsivsaisiins 35 6

. Rusty and licht-gray fine sandstone in thick beds,

seen at intervals on the reefs. ................ 60 0

. Rusty and greenish-gray pebbly sandstone and con-

ClOTETALE: o vivm e s s 5o n g G2 5§55 5 43 11 6
Rusty and greenish-gray pea-and-nut conglemerate
with many larger pebbles. Extends to the fault. 10 0

. Light-gray argillaceous shale with a layer of blackish

coaly matter on the t0p .. cvvevvivvronviroae 1 6
Red argillaceous shale with layers of flaggy sand-

SEONE .t e 10 0
Greenish-gray and rusty nut-and-egg conglomerate.

Little downthrows on the east side ........... 10 0
Reddish argillaceous shale with greenish layers and

blotehes ...t 10
Greenish-gray argillaceous shale with red bands.... 2 0
Gray and greenish-gray, pebbly sandstone with

irregular layers of conglomerate ............. T 0
Greenish argillaceous shale and flags with reddish

TAYErS wvaanni st 835552555885 aonma soms 12 6
Greenish arenaceous shale with red spots and

Dlotahes: s s wmmmamnsmm w v g s s g m 3% 58 8 685§ 2 0
Light-gray fine sandstone with coal-pipes and a few

patches of conglomerate .................... 12 0
Rusty and gray pea-and-nut conglomerate ........ T 0

Light greenish-gray fine sandstone with plants and
patehes of argillaceous shale ................ 5 0
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16.

17.

18.
19.
20,
21.
22,
23.
24,
25.

32,

33.
34.

36.
37.

38,

39.

Red and green argillaceous shale. A band of black
shale and coal 3 inches on top (p. 510) .. .....
Light gray very fine sandstone with an underclay at

the top o oveni i e
Red argillaceous shale .................... ...
Greenish argillaceous shale ...... ... ... ... ..
Bright-red conglomerate, passing into red sandstone
Light-gray fine sandstone with coal-pipes ........
Greenish and gray pea-and-nut conglomerate . ... ..
Greenish argillaceous shale, passing into harder flags

Greenish coherent flag ....... ... ... .. ... ...
Red argillaceous shale and sandstone or arenaceous
shale and flags, faulted ....... ... ... ... ....

. Light bluish-gray very fine sandstone ............
. Red flags with greenish layers and blotches . .....
. Gray very fine sandstone with a reddish tinge . ...
. Red argillaceous shale with layers of greenish sand-

10 1O A I S I
Gray, coarse, pebbly sandstone .................

. Red argillaceous shale with bands of greenish, fine

coherent, fliggy sandstone .................
Light gray, ripple-marked sandstone with the foot-
prints of some land animal .................
Red argillaceous shale .................. minrie e
Light-gray and rusty very fine sandstone with
small patches of conglomerate ...............

5. Red argillaceous shale and sandstone, not well

exposed ...
Greenish-gray very fine sandstone ..............

Red argillaceous shale, not well exposed but appar-
efitly mob fanlted sousnvsamismusssssapsswess
Light-gray, fine, flaggy sandstone, with patches of
conglomerate ............. ... . 0.,

Greenish-gray and rusty sandstone and conglomerate
S A T T o m—

Ft.

10

12

12

10

20

10

In.
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40.
41.

42,

43.

44.
45.

46.
47,

48.

49.
50.
51.
52.
53.
54,

62.
63.

64.

SHULIE TO SPICER COVE (2).—FLETCHER. 513

Ft,
Red and green mottled argillaceous shale ........ L
Reddish sandstone with green spots ............ 7
Red argillaceous shale with a layer of white clay

near thie 6P cossssas Siase v ni e s 4 8 10
Rusty-gray sandstone with a lenticular layer of
greenish and reddish argillaceous shale ...... 4
Red and green argillaceous shale ............... 1
Greenish-gray and rusty, flaggy sandstone, with thin
layers of red argillaceous shale .............. 4
Red argillaceous sandstone, flag and shale ....... 2
Greenish and gray, fine, flagey sandstone with car-
bonized plants and argillaceous streaks ........ 5
Greenish and gray, coarse, pebbly sandstone and con-
glomerate, with lenticular layers of greenish
argillaceons ghale . .ovwpvvswmmmuens s sensns s 10
Red argillaceous shale with greenish flags........ 15
Greenish, fine, flaggy sandstone ................ 15
Greenish-gray and red argillaceous shale ......... 3
Greenish-gray, fine, flaggy sandstone, lenticular ... 2
Red .arenaceous shale .......vccvvnevvsvvnanas 2
Red argillaceous shale with bands of red and green-
ish sandstone .............. ... ..., 30

. Measures concealed ....... P L LT rr— 30
Gray, fine, flaggy and shaly sandstone .......... 2

. Rusty-gray fine sandstone, with pebbly patches .... 7
Measures concealed, probably soft ............. 10

. Gray and rusty, pebbly, coarse sandstone ......., ¥
Meagnres conesaled s covvvovsiisis s imnimoiig 15

. Rusty and gray, crumbly, pebbly sandstone with

coal-pipes ... ... 15
Red argillaceous shale, not well exposed.......... 18

Greenish and gray and rusty, pebbly sandstone, with
plants and coal-pipes. The dip changes to easterly 25
Greenish-gray arenaceous and argillaceous shale... 5

oo oo

e <

=
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65. Red argillaceous sandstone with greenish patches, e
rubbly and in irregularbeds ................ 8 0

66. Red argillaceous shale with a light greenish clay-
parting at the top. Thinner in places ........ 9 0

67. Reddish arenaceous shale with greenish blotches
and layers «..uiiii i i i e e 2 6

68 Greenish and gray arenaceous shale; passes into
06 SENAREONE wevsmmmmnmm o505 5 538 525 553 553 2 6

69. Rusty-grdy, fine sandstone with streaks of argilla-

ceous shale. To the water-level at the point of
Sand Cove. No. 176 of Section I. ........... 5 0
Total thickness s:scvssunsssvmssasons 597 0

There is probably no break in this section which repeats the
measures of Section I. as far as the fault.

Across Sand Brook, at 344 yards farther south, gray pebbly
sandstone in a cliff dips N.75° E.<19°, Inciuding all the
rocks to the top of this and the succeeding cliffs, the section is
as follows:

Secrrow III.
SOUTHWEST OF SAND COVE,

In descending order.

L Bray sandstone: . ...« o »oe covsmommamnssammmo 20 0
2. Red argillaceous shale and sandstone ........... 40 0
3. Gray sandstone with pebbly patches ............ 20 0

4. Red argillaceous shale with harder layers of reddish
anud greenish sandstone. Some layers of reddish
sandstone are of coarse texture .............. 55 0
5. Gray fine sandstone in broken layers. Thin bands
of greenish argillaceous shale and beds of arena-
ceous shale; coal streaks; very thin patches of
pebbly rock ..... ... i, 66 0

Total thickness ........ccvvuvennn., 201 0
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SHULIE TO SPICER COVE (4).

The first cliffs include only Nos. 4, 5 and ten ft. of 3. Then a
downthrow fault on the south side brings red rock against the
gray sandstone the whole height of the cliff, the displacement
being probably sixty feet nearly vertical in a southeasterly direc-
tion. Further along, at another downthrow, a bed, perhaps 3.
is seen to be twenty feet thick, while overlying come 2 and 1
as given in the section.

Outside on the point, a band of sixty feet of fine gray sand-
stone is overlaid by red rocks and gray sandstone at another
fault.

Again a thick sandstone, perhaps 5, comes on the shore
and is faulted. This is nearly all of fine texture, whereas
further along the shore there are bands of coarser material. It
seems possible that for all this distance the same sandstone (5)
runs along on the strike, broken by many little faults.

Then comes a thickness of seventy-five feet of red rocks with
conglomerate bands nearly horizontal. Then a heavy gray sand-
stone with a band of conglomerate twenty feet thick, greenish
and reddish and gray, underlaid by pebbly sandstone.

Towards Sand River the section is in ascending order, red
shale, sandstone of coarser texture with more conglomerate being
abundant as far as a clean cliff of sandstone, nearly all fine,
about 100 feet high. The highest beds at Sand River show thin
layers of shale. A descending section is as follows:

Secrron IV.
FROM SAND RIVER EASTWARD,

In descending order.
Ft. In

1. Red marl with green layers, broken in the bank,
beneath the first house behind the Post Office at
Sand River. Dip S.19° W.<20° to 44"
Thickness undefined ........ccoevivnan... 5 0

Proc. & Trans. N. 8. INst, Scr., VoL, X1 Trans.—HH
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2.

I

0 g S O

10.

11.

12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

Gray and greenish, fine, wavy sandstone and
arenaceous shale, with rusty spots and small
Btrenle of -daal s s summas nuvmELE R R

Red marl with flagey layers and greenish blotches
0 (3 (31007 | RPIRSNTRSRP I ——

Reddish, somewhat massive, fine saundstone and
argillacsons Shale: .wsmvmmmmmmmmmsommmags

Red marl with irregular bands of harder flags. Dip
S.11° W.<27° it i i

Red, very fine sandstone, in two wedge-shaped layers

Rod MATL . oovormvnevmambinnmns i6ssid e 68 65 & i3

Red sandstone with greenish blotehes ...........

Red marl with light green blotches .............

Red argillaceous sandstone and flag with green
L 4 o O A e

Red marl or argillaceous shale with thin harder
layers ... i

Greenish, coherent, argillaceous flag ............

Red marl with two thin layers of sandy flag .....

Red argillaceous sandstone with green blotches;
passes into argillaceous shale ................

Red argillaceous shale with green pipes and blotches

Gray or rusty fine grit

Red argillaceous shale

.......................

.......................

Greenish and rusty gray very fine sandstone with a
few pebbles, rusty spots and coaly blotches. . ..
Greenish or bluish-gray argillaceous shale ........
Greenish-gray arenaceous shale and flaggy sandstone
Greenish and bluish-gray argillaceous shale; passes
into sandy flags

D I I I T T T S PSP

Greenish-gray flagey arenaceous shale and sandstone
Reddish argillaceous shale with greenish thin layers
and blotches

.............................

Ft.

15

6

In.

[=2)

o S O
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25.

26.
27,

28.

29.
30.

31.
32,
33.
34.
35.

36.
317.

38.

39.

40,

SHULIE TO SPICER COVE (4).—FLETCHER. 517
Ft. In.
Red argillaceous shale with a layer of rubbly fine
BHNASEONE ¢ « 5 oy wmwmmee 55555 % 4 & 0% § SR EETF 13 0
Reddish sandstone with green patches ........... 2 6
Red crumbly argillaceous shale with four layers,
sometimes lenticular, of arenaceous flag ....... 22 0
Greenish-gray and rusty fine arenaceous shale and
sandstone, blackened with comminuted carbonized
plants; rusty and coaly spots; small lenticular
basins of greenish argillaceous shale; has in
places an Indian-red tint. The water-level of the
base of the sand bar is at 31 feet, the rest of the
measurement being on the outer shore. The
layers are usually thick, very irregular, and in
the lower part occur a few pebbles as large as a
hen’s egg. Dip at the bar S. 5° E<25°...... 70
Red. argillaceons shals .. .covvvevevemsimmuases 10 0
Greenish-gray, gray and rusty, coarse sandstone with
patches of pea-and-nut conglomerate; pipes and
gash-veins of coal from one inch downward.... 12 0
Greenish-gray argillaceous shale ............... 5 0
Gray and greenish, flaggy, fine sandstone ......... 12 0
Red argillacsous Bhale: » v s sssssssssssssssessas 8 0
Greenish-gray shaly sandstone or arenaceous shale. 12 0
Rusty-gray thick-bedded sandstone, with a few small
PEbbles isannini s i anirnnn s e ann s . 15 0
Red argillaceous shale ....................... T 0
Greenish-gray arenaceous shale, passing into sand-
BEOTIO .iicocsmsimiimins i oicnimpiaran 10 4 50 % % % 3 5 & 5 § & 8 ¥ & & § & 573 13 0
Rusty gray fine sandstone, jointed into rectangular
blocks, with pebbly patches ................. 8 0
Greenish and bluish-gray argillaceous shale, of
irregular thicknmess ........................ 2 0
Greenish-gray arenaceous flag .................. 4 0
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41.

42,

43.

44,
45,

46.
47.
48.
49.
50.
51,
52.

53.
54,
55.
56.

57.
58.

59.

60.

Light-gray and greenish-gray, false-bedded, rusty-
weathering sandstone, of somewhat loose texture;
coal-pipes and pebbly patches ...............

Rusty-gray and greenish pea-and-nut conglomerate
with larger pebbles ...............c0h il

Greenish-gray and rusty, very coarse, pebbly sand-
stone in irvegular beds, for the most part thick-
bedded weernromnsasiisiiisaishsssnasaanss

Greenish and rusty nut-and-egg conglomerate with
fitied Batids sussssssissyassansauisnssassas

Reddish argillaceous shale with greenish and dark
layers and blotches, probably No. 5 of next section

Greenish-gray arenaceous shale ................

Reddish-gray argillaceous shale and flags.........

Reddish-gray sandstone in bands ...............

Red argillacesus:shals «ovvvvvnmamnammns cammmes

Greenish arenaceous shale and flaggy sandstone ...

Rusty, thick-bedded, fine sandstone .............

Red argillaceous shale with greenish bands and
blotches. Dip 8. §° E.<€18° vivyoensassnsunss

Red and green argillaceous shale with harder flags. .

Reddish argillaceous shale with fewer green blotches

Greenish and reddish arenaceous shale ...........

Gray and rusty fine sandstone, false-bedded and in
thick: lawers: ;s 5 05 go 0 crvsnmenmsTEasRS

Gray sandstone of the same texture, but pebbly. ...

Greenish pea-and-nut conglomerate, in irregular bed-
I covinivsiis sidiss bmbbiiaamumdmiindé

Rusty and grav pebbly sandstone. Dip S. 21° E. to
S. 147 E.<16°t023° ... ...

Greenish-gray and rusty conglomerate and fine
sandstone mixed in lenticular beds. Below No.

60 the beds do not appear in the cliff but only on
reefs below high-water

...................

Ft.

25

67

In.

oS o oo oo

oo & @

[



61.
62.
63.
64.
65.

66.

SHULIE TO SPICER COVE (3).—FLETCHER.

Ft. In.
Greenish-gray conglomerate ................... 5 0
Greenish-gray sandstone ................cco.... 5 0
Greenish and reddish, mottled argillaceous shale

with harder flaggy bands .............. . ..., 12 4
Greenish sandy flags and sandstone in a massive bed ;

conglomerate at the bottom ................. 5 0
Measures concealed. Red marl and greenish argil-

laceous coherent flags seen on the reefs-....... 13 0
Greenish-gray and gray fine sandstone .......... 30 0

Total thickness .. : : s s s wnsmwssmmmsasse 579 2

Here the section is broken by a fault with a downthrow of

considerable amount to the east, its dip being east and hade
nearly vertical. The throw could not be determined, but perhaps
the following beds succeed as indicated.

e

SecTtIiON V.
BETWEEN SAND RIVER AND SAND COVE.

Greenish-gray sandstone like No. 43 of Section IV.
DipS.2°to 5° W< 14°to 24°................ 75

Greenish argillaceous shale passing into sandstone. 3

Greenish-gray argillaceous shale passing into sand-

SEOTO wviwnmmncsontmnrnin wis 50 4 5 s v 4 4 & & & e e T 5
Greenish-gray and gray fine sandstone with some
layers of greenish argillaceous shale ........... 20
. Red argillaceous shale. Possibly No. 45 of the pre-
VIOUS 8eCHION +.viiuii i i e 2
Red marly sandstone ........................ 6
Red argillaceous shale with greenish layers ....... 2

. Rusty and greenish fine sandstone, with carbonized

plants and pebbly patehes ................... 10
Gray and rusty pebbly sandstone, with small patches

of pea-and-nut conglomerate and veins of codl one

inch thick and downward
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10.
1.

12.
13.

14.
15.
16.

17.

18.
19.
20.

21.

22.
23.

24,
25.
26.
217.

28.
29.
30.

31.

Greenish and rusty nut-and-egg conglomerate ; passes
partly itito sandetone . o cvccvrvssneass s
Rusty and greenish-gray pebbly sandstone, irregu-
FER 25 8T i - R —————
Red marl or argillaceous shale not well exposed . . ..
Reddish-gray and gray arenaceous shale and flaggy
BABHSEING sowusieass s s i s o onmaaRRR
Gray fine sandstone. Possibly No. 51 of Seetion IV.
Greenish-gray arenaceous shale, passing in part into
red.argillaceonnighale vuv e cunisvs i s suvamne
Gray and rusty fine sandstone with a few small
pebbly patches at the bottom .................
Greenish-gray conglomerate; passes into pebbly
SATEREOIIE] r & 4 5 & w00 SERIT MBI 5 N 3
Greenish-gray pebbly sandstone ................
Greenish-gray and reddish argillaceous shale. . ...
Gray fine sandstone with coal-pipes, very irregularly
bedded towardathetop « « .. « cowevwcvmememas
Greenish and reddish argillaceous shale in alternate
layers with harder flags ....................
Greenish argillaceous shale and fine sandstone. . .. .
Rusty-gray pebbly sandstone in irregular beds; coal-
pipes and lenticular layers of argillaceous shale. . .
Red argillaceous shale . ......ovvivrevnninnnenn.
Reddish-gray argillaceous sandstone
Red marl with a few greenish streaks ...........

Rusty-gray pebbly sandstone; many fossil plants in
some layers

............

...............................

Greenish-gray argillaceous shale ................
Rusty-gray pebbly sandstone as above............
Red argillaceous shale and flags with greenish

blotehes at the bolbor weswwsmmmwissssssssaasss

Greenish and gray argillaceous sandstone in one
layer

------------------------------------

Ft.

10
23

In.

o oo o

> O



32.
33.
34.
35.
36.
37.
38.
39.

40,

41.
42,
43.
44,

45,

46.
47,
48.
49.
50.
51.
52.
53.
54,
55,
56,
57.

SHULIE TQ SPICER COVE (5).—FLETCHER, 521

Ft
Rusty-gray fine flaggy sandstone ............... 5
Greenish and gray argillaceous flags ............ 2
Red argillaceous shale; passes into rusty sandstone. 2
Greenish fine sandstone ............... ... 17
Reddish argillaceous shale .................... 5
Greenish-gray shaly sandstone ................. +
Red argillaceous ghale .cvuvswssesssssassssass 6

Greenish arenaceous shale and sandstone, with
prostrate trees and small lenticular layers of

greenish argillaceous shale ................... 20
Red argillaceous shale and flags; passes into rusty

sandstone with prostrate trees ............... a1
Greenish, fine, evenly-bedded arenaceous flags .... 2
Red and greenish argillaceous shale and flags.... 1
Greenish argillaceous shale and flags ............ 3
Rusty-gray, pebbly, thick-bedded sandstone with

prostrate trees and patches of conglomerate..... 85

Red argillaceous shale with greenish bands and
streaks. The debris of the bank here obscures ths
section so that the thickness given for 44 may be

Fo ol L g N e 20
Reddish sandstone .............. ... ... ... .. 4
Red argillaceous shale ....................... 5
Reddish-gray fine sandstone ................... 3
Red argillaceous shale ........................ 5
Reddish sandstone with green spots ............. 2
Red argillaceous shale ........................ 2
Red sandstone ..........cooiiiiiiiiinnn... 3
Red argillaceous shale ....................... 5
Red. srndalone o ewarenSonisany sauaes 5549 5684 § 4 2
Red argillaceous shale oo vqavsiomsssscsnssss 2
Reddish sandstone .............. ... .. .. ..... 3

c oo oo mor©r

]

O DO D

OO O C OO OO DO OO
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Ft, In.
58. Reddish sandstone and argillaceous shale in alternate

Dad8: nusenammmmienss o a5 4% % 6 66 e hwn v w o 12 0
59. Greenish-gray flagey sandstone and argillaceous shale 2 0
60. Rusty-gray, thick-bedded, very fine sandstone with a

thin layer of argillaceous shale............ .. 50
61. Greenish-gray argillaceous shale ............... 2 6
62. Very rusty fine and pebbly sandstone, passing into a

mixture of gray conglomerate and sandstone.... 22 0
63. Red argillaceousshale ............... ... ..., 8 0

64. Gray pebbly sandstone with patches of conglomerate 5 0
65. Greenish-gray conglomerate with patches of fine

BANASEONG suvvuavssnssisssvssasiiisssossiss 15 0
66. Greenish-gray, coherent, thick-bedded sandstome... 15 0
67. Measures concealed with perhaps one or more

breaks. Dip S.80° W.<16° ........ovvvunns 22 0

68. Greenish and rusty sandstoneinacliff ........... 50 0
69. Reddish argillaceous shale and sandstone......... 25 0
Total thickness ...... ...... 2 (U

Beds 68 and 69, instead of belonging to the base of the
section, may be a repetition of some of those above. Several
downthrows to the northeast then seem to repeat others, but are
perhaps counterbalanced by faults with downthrow to the
southwestward.

Ninety yards northeastward from the outerop of 69, after
two little downthrows have brought the red shale upon the
beach, the gray sandstone (68) is in the cliff to a height of forty
feet as before, the reefs striking apparently along the shore.
About 275 yards farther east, red rock is capped in the cliff
by gray and rusty sandstone, and at 140 yards still farther
northeast is brought against greenish and gray sandstone by a
fault. These latter are almost certainly the beds 45 to 58 of
Section IV.; and the succeeding strata are those of Section ITI.
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The direction of the line of fault is N. 53° W., with down-
throw to the southwestward. At the last reefs, 225 yards west
of the mouth of Sand Brook, the dip is S. 61° E. <15° to 22°
near the landwash and N. 77° E. <10° farther seaward.

Ignoring faults, the strata west of Sand River appear to
overlie those on the east side and may represent some of those
between Sand Cove and Shulie. And unless there is a fault, the
uppermost beds of the Pudsey Point section must be near, or
repeat the lowest strata of Hetty Point. It may therefore be
possible from the measurements to shew the entire section from
Shulie to Spicer Cove.

On the west side of Sand River the first rocks exposed dip
N. 80°-83° E.< 21°, and their section is as follows:

Section VI

WEST OF SAND RIVER,

In descending order.

Ft. In.
1. Gray fine sandstone with layers of dark-gray argil- t
laceous shale; coal-pipes. Dip N. 82° E.<21°,
At water-level 250 yards southwest of the end of
the road to the beach ............ .. oot 10 0
2. Gray, coarse, pebbly grit with layers of gray sand-
stone, full of carbonized plants ............... 11 0
3. Red and green mottled argillaceous shales........ 0 10
4. Light gray fine sandstone ..............o...... T 0
5. Dark bluish-gray argillaceous shale, lenticular. . . .. 0 6
6. Light-gray and greenish-gray fine sandstone, in thick
irregularly jointed beds, with a few pebbly patches
of grit, coarser at the bottom; for the most part
VOIy TNASSIVE . ..vvuiieeurvencnsororiananons 49 0
7. Greenish argillaceous shale. Dip S. 15°E.<9° ... 0 9

A fault, the direction of which is S. 5° W, and
the dip apparently S. 85° E.<85°, scems to pro-
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10.

11.

12.

13.
14.

15.

duce this change of dip from east to south. A thin
band of red and greenish argillaceous shale on the
east side is lost against the sandstone on the west,
and the amount of the fault may be more than 20
feet, for nothing is seen of the shale on top of the,
bank. Usually at these faults very little of the
rock is turned on edge, the course being marked
only by a quantity of soft clay or “gouge”; but
here a block of 10 feet seems to have been dropped
off the gray sandstone on the west side. This fault
shows in the cliff 150 yards southwest of the first
rocks, or 400 from the end of the road to the beach
on the southwest side of Sand River.

. Red argillaceous shale. A two feet fault with a

nearly vertical upthrow on the west side.......
Gray and cream-colored, massive, fine sandstone. . .
Greenish and gray coarse grit; cut out at one point
and nearly all replaced by red argillaceous shale at
# ‘pillaresselt covervpinrpeens s RRRSRT
Greenish and reddish argillaceous shale, replaced on
the girilke by BanlEoNg «veqemsmnsmesmmm—
Reddish and greenish, mottled, argillaceous sand-
SEONB .o iiw 3 Gddon A A R R S TR
Gray, coarse, pebbly grit and conglomerate. . .....
Red fine sandstone and argillaceous shale, replaced
in part at the bottom by gray sandstone.........
Gray and greenish fine and coarse sandstone in thick
beds, with thin lenticular patches of pea-and-nut
conglomerate; coaly streaks associated with the
coarser patches and some finer bands of gray
arenaceous shale are full of broken carbonized
plants. The bottom of the upper ten feet of this
band is at water-level at the mouth of the Mile
Brook, the lower, at the next little brook gquarter of

Ft. In,

19 0
9 0
22 0
2 0
6 0
16 0

10 0



16.
17.

18.

19.

20.

21.

22,

23.

24.

SHULIE TO SPICER COVE (6).—FLETCHER.

£t.
a mile further west. On the strike there are of
course many changes. The upper part is in places
fine arenaceous shale and at the mouth of this
second brook patches of conglomerate contain
pebbles of gray, fine, micaceous sandstone and
shale almost certainly newer than Devonian. The
bedding is very irregular and also the lenticular

layers of conglomerate and greenish shale ....... T
Red argillaceous shale with greenish blotches..... 9
Greenish and reddish mottled argillaceous and

arenaceous rock .......... ... .. L 5

Gray sandstone like No. 15, the upper part being in
places fine wavy arenaceous shale. Nearly all the
pebbles of the conglomerate are of Pre-Carbonifer-
ous rocks; the layers varying from six feet to two
inches in thickmess ............ ... ... ... ... 55

Dark bluish-gray argillaceous shale, with bands of
dark-reddish shale and lenticular layers of green-
ish very fine sandstone and shale; an upright
Calamite with the bark converted into coal. The
overlying sandstones are very rusty and full of
broken carbonized plants ................... 10

Gray and rusty fine massive sandstone, jointed at
right angles to the bedding; pebbly patches and
lenticular layers of dark shale ............... 23

Rusty nut-and-egg conglomerate with pebbles uvn to
three inches in diameter. Thicker in places, the
sandstone cutting itout .......00veeviniin 4

Red argillaceous shale with bands of light gray and
greenish v;sry fine, coherent sandstone ......... 25

Light gray very fine sandstone, with thin layers of
red and gray argillaceous shale ............... 15

Red argillaceous shale interbedded with reddish fine
L L 13

525

In.
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Ft. In

25. Red crumbly argillaceous shale ................ T 0

26. Dark reddish and gray argillaceous flags ......... 4 6
27. Gray fine massive sandstone, with lenticular patches

of reddish and darkshale . : ...ccovissconvnn s 6 6

28. Bluish-gray rubbly argillaceous shale ............ 2 0
29. Red argillaceous shale with greenish-gray blotches

and reddish sandstone in regular layers........ 14 6

30. Gray and cream colored fine flagey sandstone. .. .. 5 0
81. Red argillaceous shale with blotches and thin layers

of greenish and gray shale .......ccovveninnss 5 0

Tobal thickniogs < ss s vi5 500 s pnmnns 424 7

The dip, S.<41°, now takes the rocks out to sea and they
are repeated on the shore from the bottom of No. 29, but
reversed in the following section:

Section VIL

ROCKS REPFATED ON THE SHORE SOUTHWEST OF SAND RIVER,
In descending order,

1. Coal in layers with pyrite, about fifteen feet long.
It ends at a two feet fault with an upthrow on the
left side, followed by a much larger fault, apvar-
ently a similar upthrow, which brings up the shale
No. 3, the upper part of which is here red. No. 3
comes to the water level at a brook of some size,
where the overlying sandstone contains lenticular
bands of argillaceous shale. A little further west,
behind a narrow point, there is another brook, at
which again the dark shale is at water-fevel, but a
short distance further it is replaced by pebbly
sandstone, the whole cliff probably two hundred
feet in height, being composed of pebbly sandstone
dipping at a low angle ...... SREVA ey Y g 0 4
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2. Gray and greenish-gray and rusty massive sandstone

with coal-pipes of large size; more or less pebbly.
In some places sandstone occupies the whole height
of the cliff, but in other places it shows a few inches
of argillaceous shale i sivivavevnmsies onis

8. Greenish-gray and gray, rusty-weathering, somewhat

rubbly argillaceous shale: ...ou.vvemmavensasms »

4. Gray thick-bedded sandstone containing patches of

conglomerate and a prostrate tree eight feet in
length. The lowermost forty feet come to the
water-level at the mouth of Two Mile Brook, where
there are exposed overlying beds which dip S. 5°
E.<30°, and give a total thickness of 105 feet to
the old dam at the head of the cove. Certain
layers are coarse and pebbly, others fine and shaly,
but none are fit for building stone, containing very
irregular concretions. On the right bank of this
brook there is a lenticular layer of greenish-gray
argillaceous shale, five feet thick, overlaid by con-
glomerate and underlaid by fine sandstone, some of
which, about eighty feet from the bottom of the
mass, is of good grindstone grit. On the opposite
bank some of the beds turn to red shale, but only
for a few feet. There is a very persistent band
of ten feet of this shale with reddish-gray sand-
stone. Below this horizon the rocks to the south-
west change largely into conglomerate, the coast

Fr.

18

10

527

In.

nearly following the strike of the rocks ........ 105 0

5. Dark-gray argillaceous shale. Here occurs a down-

throw on the west side, of considerable amount, at
a tiny brook. None of the measurement is, how-
Ly =y o ]

6. Red argillaceous shale and sandstone in alternate

bEHAS csonawmmamnmse 59518658 8 B bhahis s
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10.

11.

12.

13.
14.

15.
16.
1%
18.
19.
20,

Ft.
(reenish-gray argillaceous shale ................ 3
. Rusty-gray coarse pebbly sandstone, with finer
layers and lenticular patches of conglomerate. ... 50
Bluish-gray argillaceous flag, with concretionary
arenaceous “‘bulls-eyes” ..................... 12
Gray and greenish and rusty pebbly sandstone;
passes in part into conglomerate and contains len-
ticular patches of conglomerate and argillaceous
BHAIE .qcazaszaias il GeRREETEETPEEES 37
Rusty-gray nut-and-egg conglomerate. No. 21 of
15T AT R 4
Red sandstone and shale with greenish and gray
layers and a lenticular layer of dark arenaceous
BhENE sooummsiaas BN AR 6 s 18§ EAEPEREE 20
Greenish-gray and rusty fine sandstone. A 10-feet
downthrow on the west side .................. 10
Red sandstone and argillaceous shale in alternate
JAPBES snmmnsvammmenh s 59355547 L8445 8 §Epyaws 25
B 50Tt LT R R e — 10
Dark gray and greenish argillaceous shale ........ 0
Reddish argillaceous sandstone ................. 4
Gray, very fine sandstone .............. ... 0. 5
Bluish-gray argillaceous shale .................. 1
Gray and greenish argillaceous shale, with pebbly
PHLEHSE = emepnms s s A5 S8 FRREF T 47 €2 B v ue 5
. Red shale and light-gray and greenish fine sandstone,

in alternate layers. No. 29 of previous section... 14

In.

0

S OO OO

0

Total thickness ............ ... .. .... 363

Section VIII.

DESCENDING BELOW NO. 3 OF LAST SECTION.

. Gray pebbly sandstone of the usual character.... 20
. Dark-gray argillaceous shale in a lenticular band

ranging from ten feet to one inch ............. 5
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Ft. In.
3. Gray sandstone, fine on top but becoming pebbly

below. 38 feet of this sandstone comes to water-

level at the next little brook. With so much sand-

stone the measurement of some parts of the section

is incorrect no doubt, but the bedding is usually

PIAIEE conwsnsssasnssnsssnasbsnusagnnsnunans 50 0
4. Red argillaceous shale with bluish and greenish

layers; replaced by gray coarse pebbly sandstone. 5 0
5. Gray pebbly sandstone. In places the layers of shale

are thicker and contain bands of gray fine sand-

170 1T P 7T 0
6. Greenish and reddish argillaceous rubbly rock; also
replaced by gray sandstone ........cooveuiens 4 0

7. Rusty-gray or cream-colored fine sandstone, passing
into coarse sandstone and intermixed with pebbly
layers. In places it turns nearly all into nut-and-
egg conglomerate. Lenticular layers sometimes
six inches thick and ten feet long, show alternate
bands of impure coal and pyrite. At ninety feet
there is a landing place. Here the rocks are
largely conglomerate and in certain bands this
assumes a reddish tint as well as in patches of the
finer sandstone. Some of the pebbles are of brick-
red sandstone, others, of greenish-gray and gray

micaceous sandstone, like -Carboniferous.  The
lower part is very rusty and full of veins and
blotchesof eoal .....cooiviii i nnn. 95 0

8. Greenish-rubbly argillaceous shale with red patches

and layers ........ ..o il 4 0
9. Gray-flaggy argillaceous sandstone with a lump of
coal mear the top wawmvvmruasmsmsepmE e 5 0

10. Greenish-gray and cream-colored alternations of fine
sandstone, pebbly sandstone, and pea-and-nut con-
glomerate with larger pebbles; coal streaks and
PIDBE sssvnsaivao ke ahhssadniid sdbiiasdsais 22 0
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Ft 1In.

11. Reddish argillaceous shale. Al these bands are len-
BICIIAT: wsissssisiiesaanves s S8 58355 55§99 §& e 5 0

12. Greenish-gray argillaceous shale. Thickens to the
WeStWATA o' i i i i e e 2 0

13. Gray and rusty sandstone and conglomerate, irregu-
larly mixed. This is on the strike for some dis-
tance, then the overlying No. 12 comes to the
water-level.. The top of No. 10 is at the water-
level at the first little brook in Birch Cove. Here
bands that represent Nos. 8 and 9 are, however,
Indian-red, the material being still sandstone and
conglomerate. Then rocks of a bright red color
overlie to a height of fifty feet. Din S. 47°
W20 .. . cussivsmonmsmosmsiansiitos s w s s o 35 0

Total thickness «vvevvrerrenenennen. 259 0

The top of 110 feet of reddish and gray sandstone and con-
glomerate, for the most part red, with coal-pives, and veins of
barytes in the joints, overlying No. 13, comes to the water-level
at the second little brook in Birch Cove.

From this point 60 yards west, a large brook empties and a
little brook comes into it. The brook turns from S. 15° W, the
shore runs N. 53° W. to a headland, then trends more westerly.
The top of the following descending section here comes to the
water-level, probably about 13 feet below: the top of the 110 feet
above mentioned or 97 feet over No. 13.

Dip on the southeast side of the cove S. 8° W. < 14°,

Dip on the northwest side of the cove S.60° E.<12°;
S.24° t0 17° E < 14° to 16° (mean dip S. 34" E.<14°).

Secrrox IX.
FROM BIRCH COVE WESTWARD TO HETTY POINT,
In descending order.
1. Gray and greenish-gray pebbly sandstone and con-

glomerate with thin lenticular layers of Indian-red
GEHEIOTIENIES wmvomimmis n 68 s 0 88 EEE 065 EHEBH ¢ 52 0



10.
11.
12.
13.
14.

15.
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Greenish-gray, dark-bluish-gray and reddish argilla-
ceous shale, the dark portions full of fossil plants
Gray and rusty fine sandstone, full of broken plants
and having a one-inch lenticular layer of coal,
sometimes in the bedding, sometimes in the joints
Greenish and bluish-gray pea-and-nut conglomerate
Gray and eream-colored pebbly sandstone, fin sand-
stone and conglomerate, a large proportion of
which is conglomerate. It passes on the strike into
Indian-red conglomerate, resembling that of Polly
Brook and the Morang River, and soon it all
turns to Indian-red. Many of the pebbles are as
large as a cocoanut. Where coal-pipes are seen
the rock is rusty and gray. Dip 8. 21° E.< 15°..
Gray fine flaggy sandstone with a nine-inch len-
ticular layer of greenish-gray argillaceous shale. .
Red argillaceous shale or marl. These beds are all
lenticular and thin out .............ccvuunn.
Mottled red and green argillaceous shale .........
Greenish and gray coarse grit and nut-and-egg con-
PAGIETETS oo c o208 sc st tus 24055004 Lhe i
Red argillaceous shale with greenish layers, cut out
to form a fine cave behind a bluff..............
Red, rubbly, more coherent flag ................
Reddish sandstone with greenish blotches ........
Gray and greenish, fine, massive sandstone with
broken. planits . ... ... svweswesamsmasses
Gray and rusty fine sandstone, the upper surface of
which is spotted with prostrate plants ..........
Rusty-gray pea-and-nut conglomerate with layers of
sandstone, tha latter being blackened with carbon-
ized plants. Veins of coal lie at various angles to
the bedding, seldom exceeding half an inch in
thickness. The gray sandstone is in very irregular

531

Ft. 1In.
12 6

9 0
11 0

90 0
6 6
5 0
2 0

45 0
2 6
011
0 10
4 10
3 0

Proc. & Trans. N. S. InsT, Scr., VoL, XI. TRANS.—II
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Ft In.
wedges. Some of the pebbles are three inches in

diameter; they consist chiefly of various gray
Devonian rocks, but among them there are finer
soft micaceous bluish-gray sandstone and shales,
apparently derived from Carboniferous strata.
Twenty feet to high water-level at the bluff about
half a mile from Birch Cove Brook; and thirty-five
feet to the bottom of the same cliff, but all cut out
behind back to the band of red shale. Several fine
prostrate trees occur, and on the strike some of
these rocks turn again Indian or brickred,
although for the most part they are gray and rusty 12 0

The overlying band thins out, but again takes
up in an attenuated form in a few places, the rocks
following the coast for a great distance on the
strike. The line of the red band (10 to 12) is
occupied by a definite bedding-joint, inte which
lenticular small patches of argillaceous shale some-
times come, while above it about twenty feet and in
other parts of the high cliff, there are thin layers
of argillaceous shale.

Nearer McCarren Cove, the finer bands have a
tinge of reddish or brown, and are nearly all
pebbly. Further along, parts of the fine beds
become fit for grindstone, the red bands in the cliff
retaining their horizontal position, so that there is
absolutely no doubt that this part of the section is
on the strike. Dip not far from the cove, S. 23° E.
<15° 8. 7° E.< 4° to 18°. The section here
below No. 9 is as follows:

1. Greenish-gray sandstone and argilla-

ceous shale ............oiuiin... 2 9
2. Greenish-gray argillaceous shale with

two layers of clay .......... ITTIL 1 6



16.

17.

18.
19,

20.

SHULIE TO SPICER COVE (9.,—FLETCHER.

3. Greenish-gray and reddish rubbly argil-
~ laceous sandstone ................ 3 2
4. Reddish argillaceous shale with a len-
ticular layer of fine greenish sandstone 1 5
5. Red and green fine flags ............ 2 6
6. Greenish and reddish very fine sand-
stone, in flaggy beds fit for grindstone,
probably a part of No. 15 but very
different in texture ............... 2 8
7. Light gray very fine massive sandstone
with pebbly patches, but no coarse
Bayers o 56 5 6 4 5.5 45 6
Beyond the bluff at which this section ends,
conglomerate is again cut out in a cove, but the red
band reappears on the next point, where the under-
lying sandstone is, however, somewhat pebbly, but
only in places, for on the whole there is a distinet
improvement in the texture. On the point west of
Birch Cove the thickness of the sandstone was
found to be forty-seven feet; on the next headland,
forty-five feet six inches as above, whereas on the
point near McCarren Cove, the lower part has
turned into the section as continued below:

Red argillaceous shale. ............... .......
Greenish-gray argillaceous shale, with thin Ientwular

layers of greenish arenaceous rock

Clay pating cosvsavmsnnsss su 35755 0 g 800 5 0g
Greenish-gray arenaceous shale passing at the

bottom into greenish, coarse, pebbly sandstone,
with coal veins, two inches and downward, in
gashes in the Took cyapwmsn sussvsses 888 Pess

Gray sandstone of fine texture almost fit for grind-

stone, but with pebbly patches in some of the mass-
ive layers. The lower part passes into conglom-
EPALE somvemonnyaren 35855 55 5 85 3 & § §H00 SEREIORINES

Ft.
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533

In



534 CARBONIFEROUS ROCKS IN CUMB. CO.—LOGAN & FLETCHER.

Ft. In,
21. Gray conglomerate with lenticular patches of fine

sandstone; all very coarse, some of the pebbles

being three inches in diameter. Dip S.5° to

°W. <T°t0 8" L. G 0
22. Gray sandstone in thick layers, of fine grit but with

pebbles. In texture the rocks generally resemble

those of River John ......... ... ... .. ... .. .. 12 0
23. Greenish-gray conglomerate ................... 1 6
24, Gray fine sandstone of uniform texture, with very

few pebbles .......... .. ... ... ... R 4 0
25. Measures concealed. Dip S.34°t0 33° E. ....... 6 3

26. Gray or brownish sandstone seen only on the reefs;
pebbles scattered throughout the mass and with
some beds of conglomerate. Not all exposed, but
seen in frequent reefs across McCarren Cove. Dip

S.84° E. <16°% ...t 265 0
27. Gray pebbly sandstone in thick beds. The first rock

of the eliff north of MeCarren Cove ........... 15 0
28. Rusty-gray sandstone; irregular layers of pea-and-

nut conglomerate; coal-pipes and veins ........ 31 0

29. Reddish and greenish lenticular argillaceous shale,
replaced entirely at both ends by the sandstone and
containing layers of sandstone ................ 9 0

30. Light gray sandstone, in thick beds, with a few
pebbles. Some beds have a reddish tinge and some
are fit for grindstones. Other small lenticular
replacements occur. A very large proportion of
the lower beds on the outer shore is of fine grain
and without pebbles. At the first point, a thickness
of forty-five feet is exposed, then higher beds
appear in a rough cove. Dip, about the middle of
the point, S. 45° E.<12°; in places large regular
flags break out and the bottom becomes more shaly 70 0



31.

32.

33.

SHULIE TO SPICER COVE (9)—FLETCHER.

Red argillaceous shale with bands of reddish

arenaceous shale; layers of greenish or whitish-
gray calcareous, fine sandstone and of bluish-gray
shale in a deep littlecove........... ... . ...

Greenish and rusty-gray fine grained arenaceous

shale and sandstone, with carbonized plants; cut
into long blocks by irregular joints; some pebbly
patches occur towards the bottom, but the fine beds
greatly predominate. Changes in the lower part
into Indian-red sandstone like that of Birch Cove

Red argillaceous shale with greenish thin bands. ..

34. Indian or brick-red fine sandstone with pebbly

35.

patches containing layers of arenaceous shale, pre-
cisely like the greemish and gray varieties except
in color; shows the usual whitish and greenish
blotches of the red rocks. At the lighthouse on
Hetty Point, the red layers are underlaid by gray
or brown, and these latter replace certain beds
o By L R TS T T TIIIT

Greenish-gray and rusty fine sandstone with very

few pebbles, generally in thick beds, some patches
very rusty; in part concertionary, with “bulls-
eyes” ; many of the beds have wavy lines. Certain
layers at the bottom turn into red. Almost the
whole thickness may be said to lie below high water
on Hetty Point and to extend to the lowest point

535
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50 0

68 0
15 0

58 0

seen onthe reefs .. ....... ... ... .. ... ..., 140 0

Total thickness ........... ..., 1038 9

The beds now rize on the right bank of Apple River.

They

appear to be but very little higher than the strata of the follow-
ing section at Pudsey Point on the opposite side of the river, or
may represent a portion of the latter.
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Ft.
Seotion X.

AT PUDSEY POINT AT THE MOUTH OF APPLE RIVER,

In descending order.

Gray sandstone, with a few pebbles ............. 5
Greenish-gray conglomerate with occasionally a tinge
of red; pebbles six inches and downward, the
matrix always of coarse grit; small lenticular

magses oF ANer 1CK ...cummevr g 15

. Red argillaceous sandstone with greenish streaks,. 1

Dark-gray, fine, flaggy sandstone with layers of dark
argillaceous shale, in part almost carbonaceous
BHALE 5 o550 90 1 see BN TR S SR R 5

. Reddish fine sandstone mixed with conglomerate and

in part replaced by the dark sandstone; streaks of

coal at the bottom ......... ... .. il 5
6. Reddish conglomerate with lenticular layers of red-

dish shaly sandstone ............ .. .. ... ... 10
7. Reddish sandstone, with lenticular layers of dark

bluish-gray shale ............ ... ... o0l 5

8. Reddish somewhat finer conglomerate ........... 6
9.. Reddish and dark-gray and greenish argillaceous
sandstone and shale, in lenticular irregular beds,

all of which pass into conglomerate ............ 8

10. Reddish nut-and-egg conglomerate .............. 7
11. Reddish and greenish-gray, rubbly, very fine sand-

stone and argillaceous shale .................. 12

12. Reddish and gray conglomerate ................ 5
13. Greenish-gray and reddish sandstone and argilla-

ceous flags ..... suassasnnsianadaziaasissiia 10

14. Gray, fine, flaggy sandstone ..............ouen 3
15. Reddish and gray sandstone with beds of bluish-gray

arpillavenns BHal wuemsssussvsnsnmmmmmenen ve 2

In.

o

=]



16.
17
18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32,

SHULIE TO SPICER COVE (10).—FLETCHER.

Reddish, coarse, thick-bedded sandstone .........
Greenish argillaceous shale ....................
Reddish, coarse sandstone, with partings of argil-
laceous shale .....vvvvvnnniiiniiiiiiiennen
Greenish-gray argillaceous shale ................
Greenish-gray and rusty conglomerate, replaced by
No. 19 and again passing into reddish conglomer-
ate; thin layers of reddish sandstone. The bottom
is at water-level on the beach at a pillar-rock. ...
Reddish and greenish sandstone and argillaceous
shale in a lenticular layer ....................
Reddish conglomerate with thin layers of arenaceous
shale and sandstone ................ 0.0l
Rusty arenaceous shale with reddish argillaceous and
grenaosons Bhale - suwvsverussassanss s suns
Red argillaceous shale with layers and blotches of
reddish and greenish mottled sandstone ........
Reddish pea-conglomerate, with finer layers; passes
into greenish conglomerate .............oou...
Greenish and reddish flaggy argillaceous sand-
stone; lenticular ....... ... i,
Reddish conglomerate with thin layers of reddish
arenaceous shale and sandstone; passes into green-
igh aoglomerats sessusmsasmers SRR REEREA
Brick or triassic-red sandstone, of very coarse grit,
in thick beds; changes into conglomerate ......
Reddish and greenish flagey fine sandstone and
argillaceons Bhale s ey opussussssvshosnavang
Light gray, pebbly sandstone, changing into greenish
gray arenaceous shale, spotted with plants......
Measures concealed. Dip S. 31° E. <8°. Reefs of
greenish-gray arenaceous shale in place at intervals
Greenish-gray arenaceous shale and sandstone, of
fine texture, seen on the reefs but not in the cliff. .

Ft. In
4 6
1 0
7 6
3 0

11 0
4 6
T 0
6 0

1 0

10 0
4 0
T 0
5 0
5 6
4 0

21 6

10 0
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33.
34.
35.
36.
7.

38.

40.
41.
42,
43.
44,

45.
46.

47,

48.
49.

50.

51.

Ft.
Gray flaggy sandstone and arenaceous shale with a
few pebbles ...... ... il 4
Greenish-gray conglomerate ................... 5
Greenish-gray argillaceous shale and sandstone. . ... 4
Greenish conglomerate, with pebbles more than six
inches in diameter .......... .o, 5
Greenish and reddish argillaceous shale and sand-
SPONE o wsumsnesiaseninnossiasasasnmnarssan 5
Greenish, pebbly sandstone in one bed; changes
it conglomerate: oo uansudsrnsasnsansvnnsnns 2
. Greenish conglomerate ....................... 4
Greenish and dark-gray argillaceous shale and
SATEtONG sramnmen S PRSI R S B 5
Greenish-gray fine conglomerate ............... 1
Greenish-gray arenaceous and argillaceous shale... 5

Rusty, knobby sandstone and greenish, pebbly sand-
stone and conglomerate, full of rusty concretions.. 12

Red argillaceous shale with greenish and bluish-gray
JRPOI guonsrummsmgps g S G50 5 S0 7
Measures concealed ......... ... i, 5

Light gray sandstone of fine grindstone grit; some
flaggy layers; has been quarried on Pudsey Point. 14

Rusty and cream-colored and gray conglomerate and
sandstone:in drregular beds: v e 12
Gray shale and flagey sandstone ................ 6
Gray fine sandstone in part fit for grindstones, but
in places of coaise gHit cusesmaeameiane v 5

Light gray and rusty arenaceous chale, in part

pebbly. Dip S. 83° to 65° E. < 8° to 11°... .. .. 6

Measures concealed by a sand beach, but showing on
the reefs rocks similar to the above, a reddish grit
about 48 ft. 6 inches from the top, and a band of
greenish-gray conglomerate immediately over-
Iying Mo, B wmwassmmmmmmsssmssmsesaes oo T4

In.

6
0
0
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50,
60.

61.
62,
63.
64.
65.
66.

67.

68,

69.

SHULIE TO SPICER COVE (10)-——FLETCHER.

. Greenish arenaceous shale and sandstone with

patches of fine grit. Dip S.83° E.<7° .......
Bluish-gray argillaceous shale full of plants......
Greenish-gray argillaceous sandstone with a few
Plants ..u et i e
Red argillaceous shale with green spots. These shale
beds change to the westward .................

. Greenish-gray, very fine massive sandstone, passing

into red and green argillaceous shale on the strike
Reddish and greenish mottled argillaceous shale. ..

. Greenish-gray fine sandstone with reddish spots and

layers of arenaceous shale, passing into greenish
conglomerate. These rocks are all regularly
bedded. A fault throws them down five feet on
the south side . ........ ... .. ... ... iiis.
Dark gray, rubbly, argillaceous shale ...........
Greenish-gray sandstone with small patches of fine
conglomerate ; becomes finer on the strike. On the
whole the beds are argillaceous ...............
Dark gray argillaceousshale ...................
Greenish-gray, fine, flagey, argillaceous sandstone. .
Greenish and dark-gray argillaceous shale ... ...
Clay with an eighth of an inch of coal...........
Greenish argillaceous shale ...................
Greenish-gray, coarse, pebbly sandstone with patches
of conglomerate; replaced by. lenticular argilla-
eoond shale ...wwatvr s s s 8 5w
Red argillaceous shale with layers of reddish and
mottled sandstone. An upthrow of four feet six
inches on the south side ..cvivivviinriinsnsas
Greenish-grav fine conglomerate and pebbly sand-
stone, with coarser layers at the base ..........
Greenish and gray, rubbly argillaceous shale and
i

Fu

10

15

539

In.

S SO S
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70.
1.
72.
73.
4.
75.
76.

.
78.

79.
80.
81.

82.
83.

84.

85.

86.

Ft. In.
Gray and rusty and greenish nut-and-egg conglom-

1 1 8 0
Red argillaceous shale ........cooovvvvniitn 3 0
Gray and greenish flaggy sandstone ............. 9 0
Gray and greenish and rusty, pebbly sandstone and

3 o S SO SRR +. - 5 0
Reddish argillaceous shale with greenish layers, but

egiantially #8d ..seseesrssesErssar ETEEe 14 0
Greenish sandstone in one bed, replaced on the

strike by shales and flags ... .ccvnvmveivvies 1 4
Red argillaceous shale ,with layers of reddish sand-

BT s s o e SV a5 17 0
Greenish wavy sandstone and arenaceous shale. . . . . 3 6
Cream-colored or rusty very fine sandstone, some-

what coneretionary, like certain layers seen on

Pudsey Point and also on Hetty Point; irregularly

jointed and all fine. A vein of coal at the bottom,

one inch thick, in an irregular joint ........... 11 0
Nut-and-egg conglomerate .................... 5 0
Gray, pebbly sandstone ...................... 2 4
Measures concealed. Reefs and broken banks of

gray and greenish fine sandstone occasionally seen,

from which, about the middle of the gap, grind-

stones have been cut; dip S. 56° E.<7° ....... 148 0
Greenish arenaceous shale ................... 5 0

Rusty-gray pebbly sandstone, with coneretionary
“bulls-eyes” at the top. Very like certain rocks of
HERy BORIE, wcomrsmsmums s wuwosmsm s 12

Dark or Indian-red pebbly sandstone, like that of
Hetty Point; contains small patches of conglom-
BEADE o S R S 6

Greenish-gray, wavy, arenaceous shale, blackened in

the bedding by plants, sometimes of large size.... 6
Red argillaceous shale.........

<
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Ft. 1In,
105. Reddish-gray nut-and-egg conglomerate, among the

pebbles of which are some of gray sandstone,

containing plants and perhaps Carboniferous,

although the greater number are of red syenite,

porphyritic felsite and various Devonian quart-

zites. Gray patches show carbonized markings of

stemns Of plande couecvssnsccssnvasssssesnus 14 0
106. Pinkish and triassic-red, coarse sandstone, with

pebbly patches; forms the great cape north of

Spicer Cove. Dip S.41° E.< 12°. The strike

would apparently run the rocks against the con-

glomerate cliffs of the opposite side of the cove,

which they appear to represent. Fine reddish

sandstone and grit almost entirely replace the

coarser beds on the strike. The lower 33 feet are

repeated and the measures are then concealed by

the beach of Spicer Cove ................... 55 0

107. Measures concealed

........................

Total thickmess oo senimmes s sesis 974 2

On the low shore northeast of the mill at Spicer Cove,
several good reefs seem to indicate a continuity of low southerly
dips between the cliff exposures and, consequently, an absence
of faults. If there is no important fault, the measures of the

following section may be a repetition of the rocks below No. 80
of Section X.

Section XI.

AT SPICER COVE,

In descending order.

1, vl SandBbOIE . ousossssuarsnaassnsiinnss 7 0
2. Greenish, reddish and dark-gray argillaceous shale,
ikt Wel) ROBH smuivon b s 550U ABGAREIARIRI NS 6 0



87.

88.

89.

90.
91.

92.

93.

94.

95.
96.
97.

98.
99.
100.
101.

102.
103.

104.
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Reddish or pinkish sandstone like that of Hetty
Point; patches of conglomerate; in thick layers,
sometimes flagey ............. RS SPR——

Indian-red avgillaceous shale and flaggy fine sand-
1743 4 L S

Greenish-gray, wavy arenaceous shale, passing into
frig, BaNASEONS conwvamrnvenmemmen e

Rusty or cream-colored fine, thick-bedded sandstone.

Greenish-gray and dark-gray argillaceous shale,
migttled, with. Ted. susssnsssssewnsEs e

Reddish-gray and greenish, very fine argillaceous
sandstone, changing at the bottom into gray sand-
stone in flaggy layers and on the strike into massive
sandstone ......... ) i e

Red argillaceous shale with bands of greenish and
gray sandatone . . oo  seswempsse s

Dark-gray argillaceous shale with films and streaks
ol eoal :.:qiii s nrsnmmumsasiErsEEET G

Light-gray underclay with Stigmaria rootlets. .. . ..

Red argillaceous shale changing into sandstone. . ..

Gray and dark-gray fine sandstone and arenaceous
shale, fullof plants ......... ... .. .. .. ...,

Dark-greenish-gray argillaceous shale ...........

Red argillaceous shale changing into red sandstone.

Dark-gray and greenish argillaceous shale........

Reddish-gray and mottled, arenaceous flags and
BOEASbONB 5T o a2 a5 55855 8 5B REEETE RS

Greenish and dark-gray argillaceous shale........

Red argillaceous shale with greenish layers and
lenticular bands of fine sandstone..............

Gray and pinkish, fine and coarse sandstone, in
thick, irregular, jointed beds; pebbly patches, the
pebbles being nearly all of syenite.............

Ft.

25

541

In.
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10.
11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

26.

27.
28.

SHULIE TO SPICER COVE (11).—FLETCHER.

Ft. In.
Dark-bluish-gray, coaly shale .................. 0 ¢
Bluish, greenish and reddish argillaceous flags. . . . . 6 0
Dark-greenish-gray, rubbly argillaceous flags. .. ... 3 0
Blackish gotly 8hEle o :vcunsensnns s swsvwsve v 0 +
Greenish argillaceous sandstone ................ 1 0
Greenish argillaceous shale ................... 0 6
Greenish argillaceous sandstone in flaggy layers.. 8 0
Coal, lenticular, with an underclay. A fault with an

upthrow of two feet on the south side.......... 0 1
Red and green mottled fine sandstone ........... 1 6
Reddish and greenish mottled argillaceous shale.

An upthrow of five feet on the south side....... 0 8
Greenish, fine, flagey sandstone ................ 8 6
Dark-gray argillaceous shale and flag, almost a coal

gt 1hes BOP cwwnanassmassasrnasscuvesavnarv e 0 10
Black eoalyshale ............... ... ... ..... 0 2
Greenish and reddish, mottled argillaceous shale... 7 0
Light gray fine sandstone ..................... 3 0
Greenish argillaceous flags and shales ........... 1 6
Dark gray shale, coaly in places ................ 1 0
Black coaly shale yielding a dark streak ........ 0 4
Bluish-gray argillaceous shale ................. 0 8
Blikecoaly Bhale: » ¢ » « » vvs spsswmsmanewrvosisss 0 1
Dark, greenish-gray and rusty argillaceous under-

BLEY oo nvnnensedis s mnn sttt sommmmm s 1 0
Gray and greenish, very fine sandstone, broken in

the bank and perhaps faulted ................ 1 6
Reddish and greenish, mottled, somewhat coherent

argillaceous rock ............. ... oL, 2 0
Dark-greenish argillaceous shale with coaly layers.. 1 0
Light gray wavy arenaceous shale and sandstone; an

underclay with fine Stigmaria ................ 2 0

The rocks are now obscured by a broken,
fanlted bank on a northeast and southwest roll
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or anticline. About 60 yards to the westward
there is the following section:

1. Olive-green massive sandstone ...... 3 6
2. Dark argillaceous shale and bands of
sanstone with large erect trees.... 8 0
3. Dark argillaceous sandstone ........ 5 0
4, Dark coaly shale ................. 0 3
5. Dark-gray fine sandstone .......... 0 6
6. Black coaly shale, in part clean coal. 0 4
7. Dark-gray argillaceous underclay.... 1 4
8. Black coaly shale, passing into green-
ish argillaceous shale ............ 0 6
9. Greenish arenaceous underclay passing
into sandstone ........... ... ..., 2 0
10. Dark-green argillaceous shale ....... 3 0
11. Measures concealed .............. 110
12. Greenish-gray coherent arenaceous
el cowvamman snwnasaasassianus 3 0
Total thickness ........... 29 3

About 55 yards to the westward and perhaps
separated from the foregoing by a fault, the fol-
lowing beds occur:

1. Greenish and reddish argillaceous shale

with layers of sandstone .......... 14 0

2. Coaly band .............cohnenn, 0 3

3. Dark greenish shale with veins of coal. 1 6

4. Greenish coherent sandstone ......... 0 4
5. Red argillaceous shale. Perhaps No.

26 of Section XI. ......... ..., 2 0

Total thickness ........... 18 1

At 70 yards farther west these broken sections
end at a great cliff of conglomerate. They are
perhaps a repetition of the beds of Section XI
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Ft. In.
below No. 13, and No. 28 may rest directly upon
the conglomerate, in which case that section may
be continued as follows:

29. Red conglomerate with veins of barite and celestite
near the top; its material is for the most part of
syenite, and it is associated with red, thick, fine
layers. The thickness here given is taken from
the boring drilled by Mr. J. A. Johnson. (See
Sotlan XILY .ommmmrsmontibiiismiiGi i hiaiio 811 6

30. Red syenite of Devonian age, or more generally an
obscurely granular and compact felsite and quartz-
felsite, hornblende being scarce except in dykes
and blotches of dark diorite, seldom more than ten
to fifteen feet wide. An epidote breccia occurs
near the contact of the conglomerate, and the fel-
site is so much brecciated as to resemble the con-
glomerate. These rocks in great cliffs occupy the
coast south past Eatonville to Cape Chignecto, as
shown on Sheet No. 100 (and 101) of the
Geological Survey series of maps. A line of fault
at the first beds of red conglomerate is indicated by
the grooves as dipping N. 45° E.< 63°. TFirst a
little piece of the conglomerate is thrown on edge;
then, further inland near a little brook from the
south, the dark rocks with the black shale and coaly
layers of No. 28 rest upon the conglomerate at a
low angle apparently conformably. The thickness
of the latter as given above is much greater than
the height of conglomerate in the cliffs, overlying
the syenite, and thus measures the downthrow of
the fault at about 500 feet.

Total thickness ...........v..... 878 2
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The section of the boring referred to on page 545, is as

]
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>

follows :
Secrion XIL
J. A. JOIINSON'S BOREHOLE AT SPICER COVE,
In descending order.
1. Surface: reddish gravel and clay ...............
2. Light-gray fine sandstone ........... ..... ...
3. Reddish coarse and finerock .. .................
4. Light greenish-grey tine compact sandstone. .. ... ..
5. Dark gray argillaceous shale with fossil plants . ...
6. Light grey and reddish mottled argillaceous shale . .
7. Reddish sandstone .............. ... ... ...
8. Reddish nut-and-egg conglomerate ..............
9. Reddish fine micaceous sandstone. ... ...........

10. Reddish conglomerate, coarse grit and sandstone . . .

11. Reddish micaceous sandstone .. .. ............

12. Reddish conglomerate ................... -

13. Reddish-grey argillaceous shale . ...............

14. Black coaly shaleand coal . .ccuiivinin wavunens

15. Greenish argillaceous shale with Stigmaria and
rotlets: ssves vy as CORE L RS, BG4

16. Greenish-gray argillaceous shdle .......... ;

17. Greenish-gray and reddish shale showing graphtte .

18. Reddish argillacous shale with greenish blotches
ghowing fossil plants . :.eessvsssveimeresssss

19. Reddish-gray very hard sandstone ..........

20. Reddish conglomerate with thin bands of reddlsh
and greenish coarse grit, fine sandstone and argil-
laceous shale, of gray sandstone and shale, and
dark gray argillaceous shale with streaks of coal.811 6

21. Reddish granitic vocks .. ovumnwwn voswmunsiss

Total depth . ............ e .

50 3
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A correlation of these sections seems to show that only about
498 feet of the base of Section IX at Hetty Point extend beyond
the base of Section I (and II) ; that Sections IV, V and VI are
wholly repeated in Section I, the general similarity of the strata
of these four sections being evident.

A provisonal summary of the total thickness of strata from
the uppermost Permian beds at Shulie River—the top of
Logan’s section—to the base at the Devonian syenite, south
of Spicer Cove, may be given as follows:

Feet.

Strata of Section I (Shulie to Sand Cove)........... 1769
“ Section IX (Birch Cove to Hetty Point).... 498

“  Section X (Apple River to Spicer Cove).... 793

“  Section XI (Spicer Cove)......coovvuunn.. 811
Total thickness exposed in coast section... 3871

This conclusion, arrived at from comparison of the columnar
sections, does not contradict the evidence obtained from a study
of the dips, faults, ete.,, as may be seen on the accompanying
maps, on which the position of the various seetions has been laid
down ; but before accepting it, further comparison of the beds
supposed to be equivalent might be made.

Of the rocks of the Upper Coal Formation on the opposite
side of the basin, from Shulie toward Ragged Reef, Sir J. Wm.
Dawson says:* “Fossils are not abundant; but Calamaites, Stig-
maria, Lepidodendra and large petrified trunks of the pine trees
of the Coal Formation still appear. The general asnect of these
beds is, to a great extent, similar to that of the Millstone Grit
series.”

And in regard to the strata of the base of' the section the
same writer observes: “At Mill Brook, southeast of Apple
River, there is a bed of coal one inch in thickness, and dipping

to the north at a small angle. It is associated with coarse sand-
*Acadian Geology, p. 155.
Proc, & Trans, N, 8, InsT, Scr., VoL, XI. TraNs.—JJ,
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stones and conglomerate, and probably belongs to the Lower
Coal Measures or Millstone Grit series, the marine limestones
being apparently absent. At least this is the interpretation I
should be inclined to put upon the appearances in connection
with the fact that along the north side of the Cobequids, the
marine Lower Carboniferous is either absent or overlapped by
the higher beds of the series in all the localities which I have
explored.”

Note.—Besides the map accompanying these sections, the
reader is referred to the Geological Survey’s map sheets of Nova
Scotia, Nos. 100 and 101, as well as to the forthcoming Nos. 81
and 102, with the bibliographies thereon given. The reader
may also consult Sir William Dawson’s Acadian Geology, pages
150-178, which treats of Logan’s section.

ERRATA.

Page 420, lines 17 and 28, for ¢ darb” read drab; p. 421, 1. 21, for “reck " read rock ;
p. 426. last line, for ** calamities” read calamites; p. 427, line 30, for *‘grav” read gray;
p. 441, last line, * carbonaceous shale” should bein italics; p. 431, 1. 27, for - carbon-
aceous shale 04" read Carbonaceous shale 1°0; p. 451, 1. 28, for ** witht” read with;
p. 452, omit line 1, “Gray argillo-arenaceous shale., with stigmarie (under-"; p. 45,
1. 15, for ‘" the turns ” read then turns; p. 4562, 1. 19, for *‘groved ” read grooved ; p. 455,
1. 23, indent * Gray” one ‘‘em”; p. 473, 1. 23, for ** grenish " read greenish; p. 481, 1. 22,
for **no less 10" read no less than 10; p. 487, 1, 2, for “ desseminated " read digsemin-
ated ; p. 489, 1. 14, * Dark green limestone ” should be in italies; p. 502, last line, add to
* with sometimes large” the omitted word trunks, and carry out s ft. 6in in column
of figures ; p. 505, . 31, omit comma after ** flaggy sandstone”; p. 514, 1. 13, to make
sense more clear, place full stop after word ** section,” and for *- which” read If;
p. 530, 1. 1, for “*al’ read all; p.531,1. 7, for ** fin " read fine; v. 535, 1. 22, for ** concer-
tionary ” read concretionary; p. 543, 1. 32, for *“ Stigmaria™ read Stigmarie; p. 546,
1. 24, for ‘“argillacous ” read argillaceous,
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