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SUMMARY OF REPORT

The Sydney Area comprises about 430 square miles on the east-

ern part of Cape Breton Island and the adjacent sea floor. It

includes an irregularly bounded lowland, underlain by Carbonifer-

ous sedimentary rocks, and peripheral highlands, fdrmsd-of Pre-

Cambrian and early Paleozoic igneous and metamorphic rocks. The’

Carboniferous strate include the coal seanms, extensively mined in

the Sydney coalfield. They are grouped in six divisions as fol-

lows:

Upper Morien series; 900 to 1300 feet thiek;
- non-marine shale and sandstone with many
highly productive coal seams.

Middle Morien sefies; about 2300 feet thick;
non-marine shale and sandstone with some
productive coal seams.

Pennsylmanian )

Lower Morien series; about 3000 feet thick;
non-marine shales and sandstones with
occasional thin coal seams.

- - = = unconformity - - - - -

Canso series, Point Edward formation; O to
1250 feet thick; non-marine (with possibly
gome marine) shales, sandstones and lime-

stones. _ ,
L - ¢ - 2 - disconformity - ¢ - ? -

{Upper Windsor series; 1000 to 3000 feet thick;

marine shale, limestone, sandstone and
conglomerate.

~ .. 'Mississippian _

These strata were deposited in a repeatedly down-werped basin,

Lower Windsor series, including Grantmire
member; 1000 to 2500 feet thick; marine
(possibly in part non-marine) conglomerate,

i sandstone, shale and limestone.

the central and lowest portion of which appears to be.beheath the

sea at some point off-shore, north or northeast of the map area.
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They therefore display a general regional dip toward the north-
‘east and north. Several broad flexures trend in gortheastr to
'east,directioﬁs, more orfless radial to the basin as a whole.

On the summit of one‘of‘these méjor anticlines, the Gape Percy
éﬁticline, there is an elongated dome, the B;rch Growe dome, dis-
playing a closure of attleast 200 feet and probably more than 400
feet.

The area of this dome is apparen£ly;underlain by adequate
soﬁrce'bedsband-reservéir rocks for petroleum. iDynamic.and étatic
mbtamorphism have not been so excessive as to make it unlikely
“that oil is present in this structure which appears to be an ideal
locus for an oil pool. Its large drainage area suggests the Prob-
ability that a very consideréble volume of;petroleuﬁ may be re-
covered from it. Depths to the prﬁspective oil sands--4500 to
7500 feet--are well‘within'thg fange of modern drilling operations.,

It is therefore recommended that steps should be taken as
promptly as possible with a view to the drilling of a test well
on the apex of the Birch Grove dome near the northeast corner of
the "mining tract™ in the southwest corner of ILicense Map 1ll-J=4=C.
.Gonsidération is given to the nature of these steps, with special
reference to the question of additional geoloéical or geophyéical

_surveysvpribr to the commencement of drilling operations.
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INTRODUCTION

Location of area. The Sydney Area comprises about 432 square

nmiles of the earth's surface bounded by the parallels of latitude
46000' and 46°15' north of the equatof:and the meridians of longi-
tude 59?45' and 60°15' west of Greenwich.v‘It covers "Iicense Map"
sheets of the Nova Scotia Department of Mines designated as 11-J-4-B
(southeast quarter of the area), ll-J-4-C (northeast quarter of “the
area), 11-K-1-A (southwest quarter of the area) and ll-Kbleﬁ {north-
west qnarte: of the area). The quaﬁrangular plot thus deiineated

is in the éastern'part of Cape Breton Island, extending from Sydney
Harbour on the west to Norien Bay on the east. The city of Sydney

is well within its west boundary, and the city of Glace Bay is 4

xmiles gouth of its north boundary and rgughly midway between its east

and west sides.

Previous geological studies. Within the Sydney Avea and ad-
Jacent to it on the north anﬁ northwest, there is one of the most
valuable and most extemsively deweloped coal fields of North Amer-
iea. Consequently this reg;on has been intensively studied by ge-
ologists for three quartefs of a century. Their work has involwed
the detailed'ﬁépping of ali surface exposures of the various forma-
tions as well as the 1dentification and correlation of the coal
seams'encountered»in the underground workings. Numerous shallow
bore holes have been sunk at many placés to determine the presence
or'aﬁsence of workable codl seams. |

Many of the data thus secured are assembled on Maps 361A and }

362A, published in 1938 by the'canadian,ceplogical Survey. These
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excellent mapg show the topography and areal sgeology on.a scale
of 1 inch to 1 mile, with a topographic contour interval of 50
feet. The geological work for these maps was done by A. O. Hayes,
We A. Bell and E. A. Goranson between 1917 and 1931. At every point
where we checked the geology shown on these maps, we found them
thoroughly accurate and trustworthy.

Dr. Walter A. Bell, geologist and paleobotanist of the Cenadian
Geological Survey, has devoted meny years of careful study to the
problems involved in the identification and correlation of the coal

seams. The series of memoirs and other papers, written by him and

’listed‘in the bibliography included in this report, provide a fund

of valuable information from which we have derived many significant
data beafing upon the strﬁctural details of interest to the petroleum
geologist. |

Dr. F. W. Gray, Assistant General Manager of the Dominion Steel
and Coal Corporation, Limited, and his son, Dr. R. Heath Gray, have
also done much geological work in the region and.their published
reports (see bibliography) have been very helpful. Although they
have been especially concerned with the submerine extension of the
coal field, their conclusions about the geological history of the
entire area have a direct bearing upon its petroleum possibilities.

We are particularly grateful to Dr. F. W. Gray for suggestions gleaned
from our conferences withvhim in Sydney in August and September, 1944.
Similarly, we are under obligation to lir. We M. Macdonald of
Sydney, N. S., fof information givep us in the course of several con-
versations while we were in that city. Mr. liacdonald had been respon-

sible many years ago for the drilling of seversl bore holes intended
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fo secure data concerning the coal seams at points remote from
the major mines. The records of such bore holes are often of great
help in deciphering the structure of a region such as this.

The Sydney Area was at least cursorily examined by H. E. Boyd
and»J. A. Hendricks in 1926 when they¥were appraising the petroleum
possibilities of“a large part of'Cape Breton Island. Their report,
published in 1928 by the Nova Scotia Department of Public Works
and Mines, was unfavorable concerning the pet;oleum prospects.

Purpose of investigations in 1944. For more than fifty years,

the petroleum possibiliiies of Cape Breton Island have been of in-
terest to geologists and petroleum producers. (Norman, bibliography
item18). There are oil seeps along the shore of Lake Ainslee, 46
miles west of Sydney, and in Meat Cove, near Cape North, 63 miles
northwest of Sydney. Petroliferous rocks‘in many parts of the island
have stimulated much geological exploration and some drilling opera-

tions. During the spring and summer of 1944, two wells were drilled

‘near Mabou, 58 miles west of Sydney, to depths of approximately 5600

and 6900 feet, respectively. These wells were favorably located
with respect to geologic structure, one on the crest and the other
on the flank of a fairly large anticlinal fold. Both encountered
unexpectedly great thicknesses of salt in the midst of the Windsor
formations and neither reached the desired objective, the underlying
Aiﬁslee sandstone.

1t has long been known that the Sydney Area is underlain by a
great thickness of Carboniferous sedimentary rocks, including marine
beds of Mississippian age as well‘as non-marine Pennsylvanian coal

measures. Although this area is included in the large part of Cape
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Breton Island concerning which Boyd and Hendricks reported adversely

in 1928 (Bibliography item‘zﬂ it is obvious that under present con-

‘ditions it deserves careful examination as a possible locus of one

or more oil pools. There has been much extension of scientific
knowledge concerning the occurrence of petroleum since 1930; new
methods of search for oil have been developed; and techniques of
drilling have been greatly improved. The necessity of discovering
new oil fields in North America has now become imperative. The
purpose of the field studies upon which this report is based was
thereforé to ascertain, as accurately as time and geological methods
would permit, the probabilities concerning the presence of oil in
,gamme:cial amounts im this area and the lbcalities, if any, im which
further work should be concentrated.

Field studies in 1944. Cerl W. Beck, Teaching Fellow in Ge-

ology in Harvard University, began field studies on Cape Breton
Island on July 5, 1944. Edward L. Tullis, Professor of Geology in
the South Dakota School of Mines, and Kirtley F. Mather, Professor
of Geology in Harvard University, joined him there on July 12, 1944.
After several days‘of reconnaissance field‘work covering the Sydney
Area and other‘parts of Cape Bretoﬁ Island, Dr. Tullis and Mr. Beck
devoted a month to more imtensive work in the vicinity of the 3trait
of Canso. On August 19 they established headquarters in Sydney
Mines and from that date until September 15 they gawe theirrentire
attention to the Sydney Area. Dr. Mather was in the field with them
from September 8 to 15.

Special attention was paid to the stratigraphy of the Windsor

series, the conditions under which its beds had been deposited, and
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the potentialities.of those beds as source and reservoir rocks

for petrolgumr Detailed sections were measured with plane table,
telescopic alidade and stadia rod; It was soon apparent that no
adequate structural traps for oil were présent in the area of
outerop of the Mississippian strata near the western border of
the licensed;area, and consequently ouf structural studies were
directed toward the search for such traps in the area of outcrop
of the overlying Pennsylvanian strata. Attention was soon con-
centrated upon an anticlinal structure near the center of the 1li-
censed area, and that locality was carefully exemined for data ad-
diﬁional to those recorded on: the maps published in 1938 by the
Canadian Gedlogical'Surwey.

A preliminary report on the area was submitted to the Sydney
Petroleun Company on July 28, 1944, and this more complete report.

was prepared in Cambridge, Massachusetts, during the fall of 1944.

GEOGRAFHY

Topographic features. The greater part of the Sydney Area

iS‘esgentially an uﬁdulating'plain, sioping'northeastward to an
irregular, island-fringed shoreline of submergence. It is one of
the most extensive of the many lowland basins, segarated from each
other by steep-sided hills and elongated téble-lands that charac-
terize the topographie pattern of Cape Bretén Island. (J. W. Gold-
thwait, 1924, and D. W. Johnson, 1925, Bibliography items 8 and
15). 1Its surface features are accurately portrayed in great de-

tail on the Sydney and Glace Bay sheets of the "National Topographic

‘Series" of maps, published by the Geographical Section of the
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Department of\Natidnal Defence, on the scale of 1 inch to 1 mile,
with a contoﬁifinterval of 25'feet. Copies of these maps may be
secured from the Surveyor General, Department of the Interior,
Ottawa, Canada, at 25 cents each.

Within the Sydney Area, as defined on page 4 of this report,
the highest eievation is 400 feet above sea level, an altitude at-
tained in the far soﬁthwest corner of the area. A few miles to
the west of its western margin, howémer, thelcoxheath apd'Boisdale
Hills rise to altitudes slightly in excess of 600 feet. These
elongated uplands delimit the‘Sydney.basin‘on thquest. Somewhat
farther to the northwest of the Sydney Area, the Sydney basin is

bordered by Kelly Mountain, whereas on the south its margin‘is

_denbted by en unnamed "upland", much lower in elevation, the north-

'ern'outposts of which encroach just within the southern border of

the licensed area along the south shore of Mira Bay and on Scatari
Island.. ‘

‘Throughout the greater part of the Sydney Area, the irregularly
scattered, rounded hills and low divides average around 200 feet
ﬁn altitude, generally higher toward the southwest corner and lower
toward the coast on the north and east. The existing topographiec
features are in large measure a result df-the deposition of a thin
veneer of glacial drift, spreed 1rregu1ar1y,over the bedrock sur-~
face during Pleistocene time. ’ , -

The deeply indented coastline is a fesult of late glacial and
post-glacial_submergence. Sydﬁey Harbour is a drowned valley reach-
ing far back into the basin, and Mira, Morien, Glace and Indian

bays are similarly sﬁbmerged porﬁions‘of shorter, broader valleys.
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Recent erosion by waves and'currentsiis respénéible for the numer-
ous low cliffs of the rocky headlends. Manj baymouth bars, béaches
and spits have been constructed of sand and grevel derived from
nearby cliffs and swept into the more sheltered indentations dur-
ing this process of marine erosion.

Dreinage. As a result of glaciation,:the Sydney Area is dotted
with swamps, ponds and small lakes. Its rivers are'comparatively
small end flow in cireuitous,éoﬁrses. Only a few of them have. suc-
ceeded in lowering their channels through the glacial drift to ex-
pose the bedrock, and these have done so only for short distances
along their paths.

The fairly heavy precipitation combined with the poor drainage

keeps the water table close to the surface throughout all seasons

" of the year. No problem should therefore be encountered in getting

abundant water for drilling operations, but cross-country movement

~of wheeled vehicles is by no means facilitated.

Roads and settlements. The Sydney Area is regdily accessible
by rail, highway, sea end air. Sydney is a city with a pre-war
population of about 25,000, the terminus of a main line of the
Canadian National Railways and an importent port for transatlantic
as well as coastal commerce. From Sydney, the Bydney and Louisberg
Railway runs to Glace Bay and thence southward to the ghore of Mira
Bay and on to Louisberg, sewen miles south of the south boundary:of
the Sydney Area. Spurs and branches from this railroad sérme the
many scattered mining communities aléng the way.

An excellent, hard-surfaced automobile road crosses the Strait .

‘of Canso from the mainland of Nova Scotia to Cape Breton Island by
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means of a vehicular ferry between Mulgrave and Hawkesbury and
thence'continhes east of Bras D'Or Lake to Sydney and Glace Bay.
Other all-season highways conﬁect'the geveral mining towns. There
are, however, considerable areas of uninhabpited land or sparsely
populated farm land wherein the roads are few and poor.

The site at which drilling operations are recommended in a
later portion of tﬁis report happens to be some distance from an .
‘1mproved highway. 1t'ig only a mile due west from the Glace Bay-
Birch Grove road, but‘that is only a gravel road and MecAskill Brook
intervenes between it and the drilling site. The “Hihes‘Road",_
shown on the topographic map as crossing tﬁe drilling location and
joining the Glace-Bay-Birch Grove road north of the MeAskill Brook
bridge, is only an overgrown woods road that would require much
work-before it could be of much use. :Theré'is, however, an ancient
railroad eﬁbankment, apparently never completed with rails and ties,
that 1§ad§ southward from the Sydneyhclaée Bay highway to the imme-

diate vicinity of the recommbnded drilling location. The wooden

. culverts at the points where it crosses several small brooks have

long since collapsed, bub only a little work would be required to
put it into condition for year-round use.

The Sydney airport is situated on the south side of the Sydney-

_ Glace Bay highway, seven miles east of Sydney and only four miles

away from the recommended drilling locaﬁion;A"as the crow flies.®
There are excellent harbor fadilities at Glace Bay as well as
at Sydney. They are ice-bound for only two or three months each

year.
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Climete. Because of its proximity.to the sea, the climate
of tﬁe sydney Area is far milder than one would.infer from its A
- -;northern latitudé. Ordinarily ﬁhere is sufficient snow to inter;:
fere with traffic only during Januery, February and March. The’
average annual témperature is about 42° Fahr,'and the averageAén-
- nual precipitation is abbut L9'inches.r,

Average‘temperature
in degrees Fghrenheit

Average precipitation
in inches

Januaryoocogo.00100024-3
Febrﬂafy.-........'923w6
March..p-..i........29.7
ApriloooooquoooopQQBBDA
May.coac-o;00300000046.2
June.........-......55-4
July....---....---..6309
Aﬂguﬁt......-.....o.63.7
September.........;.55.2
OctOber.-....;.s..-.47.8~
NoOvemberesessesoseeelbol

Decembereseesesecese3dle’

-o-ng;ooo-ofrwo-oqoic5co
o-nofiooooctoooooooi04.6
O.,O.o.i.'fb.!olc.p.l4.6
.-oooo-ooo.goo-ooo-c0309
o..o-oq.i;cncoop.o-ov3.2
o;b-ooooooiopo-o-o.o(209
l‘..'ll.li;.l..t.j.p.3.5
ocofnnyoc-oooco-iaoooaob

-ofoo-ottmoo.o.c-.qctaoh

5oonocoiooocoooi-oco;Aijn

000101000000-009000015;3

'-otfooooc.oo-n.}-i004u9

»ﬁockAgggpsures. The many marshes and considerahle:areas of

dense scrubby forest growth combine with the generaily widespread

glagial drift to coneéal effectivelyrfhe bedrock throughout a'large ‘

part of the Sydney Area. There are several digtriets, covering
several square miles each, in which no outerops can bé fdund. In
some of them, fortunately, there are coal prospect pits and shallow

‘bore holes, drilled to secure information about the coal seams,

“that partially compensate for the absence of rock exposures. Wher- -

ever coal has been mined on a large scale, the underground workings
fgive,Aaf course, an abundance of waluaﬁie information concerning
both stratigraphy and structure.

The Best’outcrops are those in the low, wave-cut éliffs along

the shore, and the great irregularity of the deeply.indented shoreline

baade 1 4 (HIDEN |
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makes them available at many places. At some places along certaiﬁ

streams there are rock ledges and at & few places the more resistant

sandstones are exposed in the inter-stream areas. Were it not,

however, for the detailed geologiec work done by earlier gedlogists

concerned with the coal resources, it would have been quite imposf_ nr,,

sible to have prepared.in so short a time the structure contour -

map accompanying this report.

STRATICRAPHY

General statement. It would be impossible to improve ﬁpon
the concise description of the rocks of the Sydney Ares, published
By Bell in 1938 (Bibliograph& item 1) and that statement is there-
'fore quoted here. |

The uplands ﬁordering the Sydney bésin on the north, west and
south are composed of Precambrian and early Paleozoic rocks. ™The

oldest rocks of these uplands, the George River series, are essen-

tially sediments and are divided into two groups, a quartzite-schisi—'n

gneiss member and a presumably younger carbonate member. ‘The

former consists mainly of quertzite, schist, phyllite, gnéiés,
meta-argillite, and some amphibolite. The carbonate membéf is ,
chiefly crystalline limestone and dolomite, with or without secoﬁQi;
dary silicates. Voleanic rocks, for exemple pyroclastics, rhyolite,!
guartz latite, dacite, and andesite, apparently owerlie the George
River series and are considerably less metamorphosed. They in turn |
are overlain, with slight angular unconformity on Long Island, by

Middle Cambrian sediments. Finely banded, rhyolitic flows of the~r

volcanic group, interbedded with some cherty sediments and a litflef"

T T T Y 2 | T T 1T N T 17T T T 1 B T T T A |
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conglomerate, are well exposed on the south shore of~Mir§vBay‘and
on the shores of Scatari Island. The kind and variety of rocks
in the volcanic group suggest vulcanism from ome or more vents
rather than from fissures.

nPlutonic rocks comprising four main petrographic types--
quartz diorite, granodiorite; quartz monzonite, end red granite--
intrude both the George River series and the volcanic group. They
were intrudea in the order named and are believed to be closely
related in age. As there is no evidence of their cutting any Cam-
brian strata their age is inferred to be late Precambrian or eerly
Gémbrian, more probably the former.

"A variety of dyke rocks, including pegmatite, graﬁophyre,

lamprophyre, bostonite, and diabase, cut the plutonic and older

rocks. The dykes that intrude the plutonies generally parallel
a strong fracture system in the latter, and those cutting the Geofge
River series conform commonly in strike and dip to the sediments.

"Cambrian and Ordovician strata are present in the Boisdale
Hills énq in the so-called upland south of the coalfield. They
consist of arenacedus and argillaceous marine sediments thet carry
fossil faunas of Middle Cambrian, Upper Cambrian, and early Ordo-
vicien ages. The Middle Cambrian.sedimentsAare mainly gandstones.
grits, and sandy shales. The Upper Cambrian and early Ordovician
rocks are mainly black and grey shales. These early PalaeoZoic
sediments are tightly folded and strike northeast.

"The upland of the Coxheath Hills merges westward into that
of the Boisdale Hills. 1In the intermediate tract of country occur

freshwater arkoses and conglomerates of Middle or Lower Devonian

= gy ey A F - —m i ——gT - RE—— -1 - e T T -+ 2 8 — T YTTTY
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age. TFraguents of plants belonging to an Arthrostigma-Psilophytbn
flora and a species of Esthgria are sparingly present in thin
shaly bands. These Devonian rocks include at least one bed of
volcanic ash. They are ovgrlain unconformably by basal conglomer-
ate of the Windsor series.

"The Windsor series of Upper Mississippian (Visean) age flanks

the border uplands of the coalfield. The series consists of extremely

variable amounts of conglomerate, limestone, dolomite, gypsum, an-
hydrite, red shale, and sandstone. They are mainly deposits of a
shallow, abnormally saline sea and include loeal deltaic masses or
alluvia; fans of conglomeréte. Thus Lowér Windsor limestone, which
lies directly upon older rocks in the Boisdale Hills, becomes sandy
towards the Coxheath Hills where‘it appears as a thin wedge in a
thick alluvial fan or deltaic member of conglomerate (the Grant-
mire member). Similarly, thick Upper Windsor iimestones in the
district of Boularderie are represented in the Point Edward dis-
trict fronting the Coxheath Hills by a zone of alternating beds of
conglomerate, sandstone, shale, and limestone.

" The earliest Pennsylvanian deposits belong to the Canso series
of Naﬁurian (?) age. They occur at the present time only in the
upper part of Sydney Harbour and near Cape Dauphin, They appar-
entlyuonce covered a much greater area and were later removed from
large tracts during an epoch of erosion that intervened between
their deposition and that of the succeeding Morien series. In

spite of the_erosibnal intervals represented by their contacts the

-Canso strata are apparently concordant with the younger lMorien

series end with the older Windsor series. At Cape Dauphin the
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Canso deposits comprise & formation (Cape Dauphin formation) of
derk grey, finely arenaceous siltstones and shales, whereas those

of the Point Edward formation in Sydney Harbour are mainly choco-

late-red shales and sandstones, with a few thin bands of fresh-

water limestone. A small fahnule is furnished hy these beds and

includes ostracoda, leaia, Estheria, and Carbonicola. So far as
known the deposits are wholly freshwater in origin.

"The Morien series, which rests with erosional unconformity

: uponAsﬁrata of the Canso series and of the Windsor'series, is the

most important coal-bearing group of beds in the Meritimes. Its
coal, exploited more than two hundred years~ago-by the French

during construction of the fortress of Louisburg, has been actively

‘mined for more than a century, and at_present supplies 75 per cent

or more of thgtprovincial production. The series consists of
fluvial and‘flumiolacugtrine;detritus that wes deposited in a,pro-
gressively subsiding trough of deposition. The sediments, which
are mainly grey and red sandstone, grey and red shale, and grey
arkosic grit, include some conglomerate in the form of pebbly

grits, and also near the base of the series some beds of limestone-

- conglomerate. Thin bands of freshwater limestone, commonly carry-

ing Spirorbis, are'present in addition to.numerous cogl SeaMSeecres

"Thé maximum thickness of the Morien series, ﬁrobabiy around
6,450 feet, lies in the vicinity of Glace Bay and perhaps origin-
ally farther south in the Morien distriet, for there is evidence
of transgression and overlap towards Kelly lMountain which now

forms the northwest boundary of the coalfield.”
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On their geologic maps, to which reference is made in the
1ntroductory‘portionzof this report;'Hayes, Bell and Goranson
divide the Mofien series into three zones which for convenience
mey be designated as Lower, Middle and Upper Morien. The recog-
nizable formations Of'ﬁhe~Sydney Area may thereforg be preéented
in tebular form, as follows:

(TUpper Morien series 900 to 1300 feet thick
non-marine coal measures, highly productive

Middle Morien series 2300 feet thick
non-marine coal measures, few productive seams

_ Lower Morien series about 3000 feet thick
Pennsylvanian non-marine coal measures, almost barren of coal

- = - -unconformity - - - =

Canso series, Point Edwerd O to 1200 feet thick
formation :

probably non-marine sandstone, shale and lime-
gtone

-- -.?disconformity?‘- - -

/ Upper Windsor series méximnm thickness about 3000

feet :
"~ marine shele, limestone, sandstone and conglom-
< , erate

Missisgippian prer Windsor series, 1000 to 2500 feet thick

Grantmire member _
marine conglomerate, sandstone and shale

- = - - great unconformity - - - -

Cambrian and Ordovician shale and sandstone

Pre-mississippi .
Precambrian metamorphic and igneous rocks

Upper Windsor series. Any consideration of the petroleum pos-

sibilities of the Sydney Area immediately focuses attention upon

the Windsor strata as potential source beds for oil. The exposure

TTITIT T 1 H IR T ¥ 1070000 100 T1 T 7 T
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of these beds along the shores of the Pt. Edward peninsula between

the two arms of Sydney Harbour were thersfore studied in detail.

The following measured section records their nature and thickness.

24

3.
Le

6.
?.

8.
9.

10.

1l.
12,
13.
14.

15,

16.

17.
18,
19.

20.

- 21.

22,
23.

Table 1

Rocks of the Upper Windsor series, exposed along
northwest side of Pt. Edward peninsula, from
Dixon Point southwestward to the mouth of Grant-
mire Brook and thence up the valley of that stream
to a point 1200 feet south of the Route 5 highway
bridge.

Dixon Point limestone, light grey; micro-fossils (?)
‘on weathered SUrfaCEeccssccecccccscsssesscescscnsses
Limestone, arenaceous; grades into a sandstone
with calecite cement. The limestone is massive,
but the sandstone weathers into slabs 1" thicKeeosoos
Sandstone, grey; calcareous cement; cross-beddedesssece
concealed........l.'.......’.l...0.IO.‘.......I.'....'..
Limestone, sandy, or sandstone, calcarecus; gre€l.ececs..
Concealed......l...l~'0..0.....0....OC‘Q....’OU..O....QI..
Sendstone, grey; calcareous; fine-grained; weathers
taﬂ and forms Slabs...'.....'...QO.......‘..'.‘l.....
concealed.......l..l.IQ.‘.l..l......‘.'.I........‘.....
Conglomerate and sandstone, green; feldspathic;
average phenoclast, about 1/87. Contains some
' calcareous beds 1"-2" thick, and some 2" nodules
of calcareous, grey sandstiOnCeececcceccsccscscccccsss
Limestone, grey; apperently mud-cracked in poly-
gons 2' across; the edges of the plates turn
downwardl.'.ﬂiobllt....tl.‘....Olll.....l.t.......l..
Conglomerate and sandstone, greeNeccscccccccscsccssssss
Sandstone, mottled red and green; calcareous;
fine-grained.....................,...'..............’..
Concealed............................................-..
Limestone, grey; nodular; weathers to a micro-
cellular surface; in places the limestone
between the nodules 1S greENeecscccsssccsscscssssccss
Limestone, mottled red and green; Silt¥.eeecececescceces
Concealed.l.‘...........'...l.....'.l.;........"..'.l.
Conglomerate and sandstone, green mottled with red.....
Limestone, green mottled with a little red; siltyeececes
Siltstone and fine sandstone, red mottled with a
little gI‘een.'............Q..."..Ql..l.....!.‘lO.I.'
Limestone, green; thin-beddeQeececssecscrssscesscscscsccs
Limestone; upper part is black, weathers rusty;
petroliferous odor; lower part is medium £reYesceeee
Concealed.....0...0.'..0'0................‘.'....‘...‘l'.
ILimestone, black; weathers trown with a nodular
surface; containg galen@.esesssevcvscscscsscessensss

Feet

12
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25.

26.
7.

28.
29.
30.
31.
32.
33.

3

35.

36.
37.
38.

39.
AO.
41,

43
Lho
45.
L6.
47.

48.
49.

50.
51.
52

53

54.

55,

56.

57.

58.
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Table 1 (cont.) ,
7 Feet
Limestone, black; weathers bluish-grey; petroliferous

Odor, algal-like StrUCTUrESssevesesssvssccassncscsces 2 ?

Seandstone and siltstone, red with green patches,

poorly sorted.............o..-.-.................... 10
Concealed.l....ll.l.....l...l.l....'.....l....l........ 7
Rudderhem Point limestone, medium-grey; weathers

mottled blue-grey and green; petroliferous 0doT..... O
Concealed.....0.....I........l.l..."..l.I..‘.......ll.200
Siltstone, red with a few green patCheS.icecccsscscccoes T
Concealed...'.l...D.l.....I....I.‘...I......l'......‘... 28
Shale, siltstone, and fine sandstone; grey and red..... 2
Shale, gTGYnooooooooooo.oooo--occo'oqoooo.ooooootnoco.o 5
Sandstone,, grey; weathers red; abundant plant

fragments..ll“l.CO.....l.l....‘........'CCII..Q..'.. 18
Point Edward limestone, black to dark grey;

weathers medium grey; calcite cleavage fragments;

weathered surface reveals fine-grained oolitic

texture.........I....O0.........0....0'..0'.0'..l... ll
Point Edwerd limestone, black; weathers tan; con-

tains many fossils, part of which are enclosed

) in baﬂded, limey‘noduleS-.-oo.oo-.otoo;onoanllo‘to.; 12

Sandstone, greenish-grey; plant fragments abundant..... 5
concealed'.l.’...'..ll‘l."‘........C.ll...._’o.t.......' 87
Limestone Point limestone, light grey; oolitic;

fossiliferous...-...........o....s...--............. 9
concealedo......l..'...l....ll...OO.IOQ'.‘...'....'OO..O 18
Siltstone and fine sandstone, redeescececsccscecsccsces 8
Siltstone and fine sandstone, red and green mottled;

nodular; VOTY CAlCATEOUS.esssscssscsssccssssasncnsns 2.5

Sandstone, red mottled with a little green; soft; .
mediumfto fine-grained.............................. 5

Limestone, dark grey; petroliferous 0GOT.eececcccsccses 0o5

Limestone, red and green mottled; Sandyececcccsccsceses 1
Siltstone, red and green mottled; calcareouSecsscescecee 3
Concealed....QIQ'..O...Il.......l...'........t........' 21
Conglomerate and soft sandstone, red and purple
with a little green; partly celcareouS.csscsescscees 14
concealed.....l....l'l.......l......l.........lll'.....330
Conglomerate, red; soft; largest phenoclasts,
about 6"; includes layers of coarse green
sandstone.....-...--...........-............-....... 22
Concealed.......l'.....Q.l.'.l.0............‘.I...'l.l. 12
conglomerate red.....................................- 3
ConcealedI.......I...'.........0.'."...0.'...0.I...... ll
Conglomerate, Ted; SOfteeceesescccccccecsssescsssssccne 15
Concealed'..IlI.............l.....l....!‘...?...'...'.. 9
Conglomerate, red with a little green mottling and
some green layers; S0fteeecsccccccscsccesscsssacsces 30
Concealed.......-...........;b-.......-.--............. 8
Conglomerate, red with some green; s0ft.eceecesesscveces 10
Concealed; the thickness of the strata in this
interval cannot be ascertained accurately
because of the lack of a reliable strike and
dip on 59; Robb gives 370', and this is as good
a figure as any..............................l..0000370
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61.
62.

630

6o
65.

66.
67.
68.
69.

70.

71.
2.
73.
Th.
75.

76.
77.
78.

79.
80.
81}
82.
83.
8.

85.
86.

88.
89.
90.
9l.
92. S

93.

9Ao
95.

960
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Table 1 (cont.)

Feet

conglomerate, T€Qceceonscecccsssesvsccscssosacsssssssssoes 5
Concealed; the change of strike from exposure
© 57 to 61 makes it impossible to compute
accurately the thickness of the stra in this
interval; RObb gives..........;.....;....-..........160

Conglomerate and sandstone, redecesccccscscccccsscccscce 26

Conglomerate and sandstone, red; contains a 2

mottled green, nodular, limey layelseccccsssccesssces 20
Limestone, mottled green and grey; weathers pink

or greenish-grey; nodules %" in diametereicscccsceses 4
Limestone, conglomeratic and sandy; grades into #63.... 2
Conglomerate and sandstone, red with a little green;

contains a few thin, green limestone layersceeeccesss 24
Conglomerate and sandstone, reldecececscscssccsscrssssscne 37
concealed.,l.’{..'..!l'.I..l...I....O..l.'.l...0...'."0. 82
Sandstone, red....c.’...-oittli‘....D..O...’..0......0.. l

Conglomerate and coarse sandstone, ZreY.eeescsecsscsece 33

Siltstone’ red'...ll.....'.l.......l‘l..l.‘.l........... 4
Conglomerate end sandstone, red with a little grey..... 23
concealedlI....ll...000.....'....'...l...l.""...l.... 16
Sandstone and conglomerate, Tel.sessscscscascssvsccosese I
Sandstbne, red; rine-grainedoqoo-o..oooooo-ooooooooo-o. 5
Siltstone and fine sandstone, red with green

SplotCheS; highly calcareou50.avoooooooooooocoiooooo 1l
Concealed.l........0..............Q.....Q.....‘...'.O..
Sandstone red fine—srained..ooc-oo-oo‘ooooooooooo-o..
Sandstone, red- medium-grained; highly calcareous;

contains patches of sandy, green limestonCeecececsesces
Concealed....."l..l..'...Q..'.......Il....'.l....l....
Sandstone, red and greYeecscecccescscccscsssncesssassacs
Sandstone, red with green nodules; highly calcareous...
Siltstone, red; fine-grained; micateouScsecsssesccccses
Siltstone and 5andstone, T€d.secccescsccssscescosescsss 10
Sandstone, grey; coarse-greined; feldspathic;

poorly consolidatedl...i'....,...........C.....}..... 38
Concealed.tQOYO’.000.0.0'......_.0.0....l.l'.....'.ﬂ..‘... 11
Sandstone, red; contains greenish-grey calcareous

p&tches l"-B” in diambter.;...................Q...-. 3

OWR#‘E:BJ W N

L] Concealed.........‘.'...‘.....C“‘......'Q.....‘....I...Bl}o

Conglomerate and sandstone, red.ececccecsscccsesseccscccss 10
Sandstone, green; nodular; CalCareOUS.sssscesccssccsses 4
Conglomerate and sandstone, TreG.eeesessvecssscccccsccnss 4
concealed.............OQ..QO.QQ..'....0!0...00.0.0'...l 33
Sandstone, red and green mottled; mediumrgrained-
Flaggy and massiveeeecsssssessccssssosscsnssccscecaee 9
Goncealed...............-o...........1.....-...;......- 36

\Shale’ dark @ey..........."...........'.'l..'~..’......

Sandstone, greyish-green; medium-grained; arkosic;
slightly micaceous; contains plant fossils; a
few thin beds of coarse sandstone, conglomerate
and shale.’.....OOIOIOOOI.l'.l..................‘l‘. 30
Goncealed....d....¢....o..-..............a...........,. 80
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Table 1 (cont.)
Feet -

97. Sandstone, greybgreen.................}............... X 259957
98. Shale grey.oouooooo-ooﬂo.oooeoooooooo'oooo-oocoooo-oo li 2&92’5”
P 990 concealedooo.-ooone-oo..ooeootonno-cooooootnooocoo...lo 80 2‘;’1‘72-9"

"*f;‘ioe. Conglomerate, red; poorly consolidated; this is

interpreted by us to be the uppermost exposure
. of the Grantmire Member of the Windsor Series.
' The contact, therefore, between the Upper end
Lower . Windsor is in the concealed interval,
#99. Bell and Goranson put the contact 125! : :
below #100 and include #100 in the Upper Windeor.. 40 3o e

Total.‘.......l.aolz

In addition to the outcrops along the line of traverse upon
which Table 1 is based there is an exposure of limestone in a very

old qnarry on Kelly Hill, distant 650 feet to the seutheast from

jthe shore of West Arm in a directien at right angles to the trarerse
‘,along that shore. The strike of the beds is such as to make it

-' _asjhighly probable that this 1imestone belongs in the stratigraphic

sequence in a position that weuld place it in the concegled 1nterval

#67. It is ebout 13 feet thick‘ medinm grey, weathere seme color'ﬁ,;xr

upper half thin-hedded or 1aminated, resembling somewhat the WBib—T‘

“bon limestone,u widely exposed near the base of the. Windser~serieez"

in the MﬁbOUFLﬂkB Ainslee-Richmond districts in the western and
southwestern portions of Gepe Breton Island' lower helf massiwe,
fine-grained and oolitic° both upper and lower beds contain sand

.grains, some of which are arkosic, and dieplay cross-bedding No

~£ossile were found and in their absence it weuld nnt ‘be safe to

!

'Lcerrelate this 1imestone either with the "Riﬁhon" or any other

1imestone member of the Windsor series. o

According to the geologic map prepared by Bell: and Goreneon '

‘and published by the Canadian Geological Survey (Mep 3§OA) the-




-

- 21 -

contact between the Windsor and the owerlying Pt. Edward formation
is in the covered interval along the shore northeast from Dixon
Pbint. AAbout 4O or 50 feet of concealed beds above the Dixon Point
limestone would be included in the Windsor if there is no signifi-
cant change in dip and strike. At no plaée have we found any ex-
posure of this Windsor-Pt. Edward contact, but all relevant obser-

vaetions confirm Bell's deductions concerning its positiom and

" pature. Adding 4O to 50 feet at the top of our measured section

in accordance with those deductions and subtracting the 40 feet of
Grantmire conglomerate (#100) from its bottom, gives a total thick-
ness for the Upper Windsor series of about 3000 feet.

In this thickness of about 3000 feet.there are included both
the ﬁWindsor series™, 600 feet thick, and the "Age uncertain, prob-
ably Mississipplian™ beds, 2633 feet thick, of Hyde's 1913 report
(Bibliography item 12). Commenting on his section, Hyde wrote that
the thickness of 600 feet for his restricted "Windsor series” is
only about half as grea£ as the figure assigned by Robl to the
same beds" and that the thickness of 2633 feet for the underlying
beds is adopted from Robb, but "is probably much too large." Our
measurement of the thickness of that portiop of the Windsor above
the base of the Limestone Point limestone (the bottom of Hyde's
"Windsor series"), inclﬁding 40 feet of concealed beds above the
Dixon Point limestone, is 931 feet. Our traverse, however? includes
a concealed interval, #8, computed to represent a thickmness of 322
feet, on the assumption that there is no change in structural con-
ditions‘between the outcropping beds, #7 and #9, at either end of

the interval. That assumption seems warranted from all the evidence




é;;

S -22-

evailable in the surnounding region, and the figure is believed td"
be correct within a possible margin or error of 15% or 20%. It

is therefore our conclusion that Hyde's measurement~is as,mnch too
small as Robb's is too ‘great.

Our measurement of the thickness of that portion of the Upper o

Windsor series underlying the Limestone Point limestone is 2081

- feet. This is 552 feet less than Robb's figure, adopted by Hyde,

and is therefore in fairly close agreemsnt with Hyde's ideas.

It is not clear, however, whether either Robb or Hyde selected

the same horizon as we diq for the Grantmire-ﬂpper'Windsor contact. ’

Mbreover, in our traverse there are three concealed: intervals for ::
each of which the. computed thickness ie more than 300 feet and
another one for which the computation is 160 feet. For two of
these (#58 and %60) we adopted Robb!'s figure as being as good a
guess as‘any we could meke. TFor the others the strike and dip of :
the ex;osed beds at either end of the concealed interval ere much o
the same,; bubt within those two the strike and din'change appreci-
abiy, and the precise nature of the change cannot be discovered.
Our total figure, therefore, may be as mach as 500 feet .in error.
Far more important, however, then any precise Enowiedge'efv
the thickness of the Upper Windsor strata at the far wesbern horder
of the Sydney Area is the qnestion of its thickness and eomposition'
in the central and northeastern portions of that area, where it is
presumably present beneath a thieck cowver of_oweplying Pennsylvanian

coal measures. All the evidence supports the enpectationsthat it

_is s0 present. There'are'outcrops of Windser.beds along‘the south

ghore of Mira Bay, 18 to 20 miles southeast of Point Edward, as
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well as other outerops on the shore of Bonlarderierlsland'in

Saunders Cove, 7 miles to the northwest of\Poiot Bdward, and at

"Cape Dauphin, 7 miles north of Saunders Cove. Farther north

along the shore on the north side of St. Ann Bay these same beds

~ are also exposed for several miles on either side of‘Briton.CQwe,

+

extending to a distance of at least 24 miles north and a little

west of Ebint Edward. At all of these localities the Windsor

strata crop out near the border of the Sydney basin and dip down-
ward toward its cenmter. Although no oneroould at this time ‘guar-

antee that eQuivalent beds are continuous across tho'basin floor,

that is the only reasonable deduction from all available évidence.-

All thét 1s now known about the character, intensity and localiza-

tion of the post-Canso, pre-Mbrien»diastrophism is opposed?to the
theory that it so wrinkled and elevated the central part of the-
Sydney basin as to cause the remowal of the Windsor series uy ero-
sion tefore the‘depOsitiomuof the Lower Morien sediments.

.On the other hond, it is'unlikely that the Upper Windsor

" series retains the great thickness displayed in the Pt. Edward

Peninsuls throughout its entire extent across the floor of the

Sydney basin. The Goxheath Hills constituted an upland bordering :

the Windsor sea in Mississippian time, even as now they form a

highland overlooking the Sydney lowland. Proximity to that rugged

shore was responsib;e for the large amount of gravel end sand in
the Windsor beds, eSpecially im the lower members of the Upper
Windsor, as weli as 1h the dominantly‘conglomeratic strata of the
Lower Windsofg.Grantmire beds. At other points along the shore of

the Windsor sea in the Sydney Basin where the adjacent land was

e I
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1ess'hiily, the Windsor beds arevfiner-g:ained‘ahd thinner, %ith

a much greater perceniage of 1imsstone‘and calcareoqs shalg in

the lowér members. Presumably, the eqnivalent beds in the central
part of the basin, in the general vicinity of Glace Bay,‘consist

largely of shale and-limestone with an even amaller;pereéntagé

of sandsﬁonejandfno conglomerate. The total thickness of the

Upper Windsor (as here defined) may therefore be only 1200 to 1500
feet beneath . the GiacelBay district, instead of the 2500 to 3000
feet displayed in the Pt. Edward peninsula. | , t
The_proﬁahié composition of the Upper Windsor series inithe J
central pert of the SydnéY‘Basin is of specis=l impdrtancé Baéause
of the possibility that these rocks may have been the source of
petroleun for en oil pool of economic significance. As moted im
the measured'section, Tabie'l, several of the limestones yield
a pet:oliferous‘odor éhen frgshly broken. VThis, together ﬁith the
fossils, indicate an abundanée of organisms in the Windsor sea.

The calcarequs shales and limesﬁones appear at their outérobsito

“be entirelj setisfactory source beds for oil. This‘characteristig

should be even more’fgvbrablé where the equivalent beds were accu-
mulated in the quieter waters at ‘somewhat greater distances from

the shore. It would seem well-nigh certain that beneath theAGlaée

-Bay district the Upper Windsor is at least potentially an adequate

source for fetroleum in commercial quantities.

Finally, the gypsum content of the;Upper Windsor seriesAmnst
be‘considered. It was the presence of unexpectediy large amounts
of Tock salt in association with the gypsun beds of the Windsor

series in the Mabou distriét that prevénted the wélls‘drilled in

— T - T TV T T T ¥
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1944 at that place from reaching the underlying Ainslee sandstone.
Is it likely that gypsum and Salt'are present in the Sydney Basin
to an extent similar to that in the Mabnu-Lake Ainslee Basin?

In this conﬁection, the complete absence of g&psum*fromitheAmeas-
ured section on the Pt. Edward peninsula is most significant. It
is possible, though highly improbable, that gypsum beds oceur in.
one or more of the concealed intervals in that seetion. If so,
there is no suggestion of its preéenqe in the entire;peﬁinSula.

On the other hend, there are outcropé of gypsum beds near the mouth
of Leitches Creek, on the west side of the harbor, 1.7 miies.wast
of the line of traverse for the measured section, and along the
shore of Saunders Cove, 7 miles to the northwest. At both of
these localities the gypsum bed is probably only 10 or 15 feet

in thickness,_although in Saunders Cove there may be two ;uch veds.
There is also a thicker bed of gypsum, largely covered by glaciml
drift, in the areé west of leInnis Leke, 10 hiles southwest of the
Point Edward locality, as well as north of St. Ann Bay in the gen-

eral ﬁicinity of Briton Cove, At all these places the gypsum seems

.to hAme much the same stratigrabhic position--near the top of the

lower thirdfof ﬁhe Upper Windsor. The only genéralization that
seems to be justified is therefore that gypsum will probably,

though by no means certainly, be encountered by wells drilled in-
the central part of the‘Sydney Basin, as for example in the general
vieinity of Glace.Bay,.but that it is extremely unlikely that it

is present there in gny such great thickness or number of beds as

in the Mabou distriet. The same generalization applies to rock salt,

of which there is no suggestion in any of the_ surface phenomena of

r T T Y Y W a0
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the Sydney region, but which is associated with the gypsum in
the Mabou region.

Lower Windsor geries, Grantmire msmber. -As .reported by Bell

""' in the exteneive qnotation beginning on page 12 of this report,

the lower part of the Windsor seriesg, as exposedcimmediately to

‘the west of the west boundary of the Sydney Area (tut shown neer

the westlside.of‘the accompanying mep), is a thickibodj of ‘conglom~
erate, sandstOne eno shale to which the name, Grantmifetmember, is
applied. Tne areas nﬂthin which it crops out. at the surface are

shown on Map 360 A, issued in 1938 by the Capadian Geological Sur-

vey und covering the qnadrangle adjoining the Sydney Area on the

west. A complete section of its beds;is exposed along the course
 of Grantmire Brook. According to Fletcher'this formation is 2525

feet thick at that place.‘ We did not meke'an instrumental measure-

ment;of its,thicknees, but this fiéure is apparently correct within
a reasonable margim of error.

The coarse texture of the conglomerates end sandstones, and
the absence of limestone in this exposure of the Grantmire member

is evidently a:locel phenomenon, due to the presence of a great

alluviel fan or delta construeted at the foot of the Coxheath Hills

and close to the shore of the early Windsor sea. FElsewhere in

this part of Cape Breton'Island the lower Windsor'beds are gener-

‘ally of fiper texture and include coneiderable amounits of limestone.

fThus in Frenchvale Valley, 5 miles to the southwest between Cox-

heath Hills and Boisdale Hills, there are thin.marine limestonee
and calcareoue eandstones overlying a basal conglomerate and

occupying the same stratigraphic position as the conglomerates
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and gritty sandstones in the midst of the Grantmire Brook sequence.
Similarly near Catalogne Gut and Beteston, on the south shore of
Mifa Bay, 18 to 20 miles eastsoutheast from the mouth of Grantmire
Brook,, the Windsor beds include dolomite and limestone overlying

a basal conglomersate. Fossils from;"Dixon siding," near catglogne

'%e%{fti»ﬂ .

Gut, were examined by E. M. Kindle (Bibliography item 16, quoted /%% .giufi fw

i j,i';;rz
by Hayes and Bell, Bibliography item 11, p. 13). Bell reporggvzxﬂfklffgzﬁgy°

this fauna to be "a typical Lower Windsor assemblage™ and it is se2 PP
- . e T ua,,zg ©“rr
probably safe to conclude that the limestones containing it are ot 7€

equivalent in age to non-calcareous beds im the midst of the Grant-
nire member atlits type locality.

The Mifa Bay exposures are 8 miles due south of Bireh Grove
and doubtless represent the nature of the Lower Windsor strata ﬁ
beneath the Birch Grove-Glace Bay region far more faithfully than
do the exposures along Grantmire Brook. It may be confidently
expected that in the central part of the Sydnmey basin there are
upwards of a\thousand feet of Lower Windsor limestones, calcareous
shales and sandstones beneath the Upper Windsor beds. These are:
of course potential source rocks for petroleum. Thus the total
thickness of both LpWer and Upper Windsor source beds in thé gen-.
eral vicinity of Glace Bay may well be as great as 2000 or even.
2500 feet.

Canso»series,_?oint Edward formation. In the vicinity of

Point Edward there is no conspicuous difference in lithology and
attitude between the Upper Windsor strata and the overlying beds
that- are referred to the Canso series, the lowermost Pennsylvanian

strata of Nova Scotia. The separation is based solely upon the-

T T T T W T T | B T T T T hman i 4 110 DB
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fossil content of the two groups--Chester (equals Dinantien)
fossils in the Windsor end Namurian (equsls,Pbttsville) fossils

in the Point Edwerd. So far as our observations g0, there may

_be no break in sedimentation to mark’the transition from the

'Mississippian to the Pennsylvwanian, although Bell and~his col-

leagues suggest “the probatiility that there is at least a disoon-v
formity between the rocks of the two periods. As stated above,/;
we have found mo. exposure of the actual contact, nor does Bell |
indicate in any of his reports that he has found one., ;

No unmistakably marine fossils have been reported from the

.limestones of the Point Edwerd formation in the type 1ocality,
although.the 1ithologic~appearance of several of the limestone

members is like that of merine beds.. It is altogether possible

that the formation consists of alternating marine and non-marine
strata deposited near the shore of a.shallow oscillating sea cov-
ering only e part of the flat floor of the Sydney Basin that hsd
been so built up by sedimentation during Windsor time as nearly

to exclude the marine waters. With these thoughts in mind and .

\

in view of the petroliferous odor emitted by some of the limestones ,;"x

when freshly broken, it is natural to giwe consideration to the S
potentialities of the Point Edward formation as a‘SQurce'of Petro-(”‘

‘leum. The strata exposed elong the west side of the Point were

therefore measured with plane table end alidade. Table 2 presents

the data thus secured. The top of'thebmeasured section is the

,uppermost,bed‘at»the extreme_tip~of4the Point.
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Teble 2.

Rocks of the Point Edward formation exposed along
the northwest side of Pt. Edward peninsula from
Edward Point southwestward toward Dixon Point.

1. Sandstone and siltstone; red; fine-grained,
ripple‘markedliottotiltl.t-00..-....-.Q..O......Q....

- 2. Sandstone; grey; fine-grained; contains plant fossils...

3. Limestone; grey’ sha].ey.'l...0.0...I..O.'ll.O.!..l‘..ﬁ’.
L. Siltstone, calcareous; and shale, non-calcareous;
red and grey-green mottledo-ooo.ooo.uooooooooc-ooo-oo
5. Concealed-.......O......ll......l....l..l..........l..'.
6. Shale, red and green mottled; SOft.eeceescecsssoscssnans
7. Sandstone, maroon mottled with green; fine-grained,
micaceous........:..-..;......-......-.......-.........
8. Limestone, black, weathering grey; strong petro-
liferous odor; black fossil markings appear to
be Plant fragmen‘bs............................-....o-
9. ConcealedlC.l..l.......l.‘.....II..............l....-."
10. Shale, I'ed green, and Bl eessvesccvsenncssessscesscsscsse
11"‘G°ncealed.|.tll...l..........O...I....;I..'............l'
12. Siltstone’ red;...................i...._...—..........'.'l
13. Siltstone, red and green; nodular; CalCareOUS.sesscscese
llgo‘SiltStone, red............‘.....o........-..................
15. Sandstone, red; fine-grained.ceccscscscccccccsscsssccncs
160 Goncealed............-.......................‘...........
17. Limestone, grey and red, mottled and banded.esscececcsee
18. Shale and siltstone, red and green, mottled and

banded..’.I..l....'...0....'....'.......'..........l.

19. Concealed‘.....'.l.....l‘l.ll..‘.........‘.........'..I..

20. Siltstone, red and green mottled; slightly calcarecus...

21. Sil'bStOHE, grey; Slightly CRlCare0UScsscesosssscsssscosns
220 concealed.;‘..IQQ....'...l.....".l.l‘..................
230 Siltstone, grey, CBleareOUScesceesssconsscsccsssssessssss
24. Concealed.....tiiiit...0"'......0.ll.l'....l.'.‘l.'..’l
25. Limestone, EreYeceesscsccssccscsccccncesosescscsecsesesosse
26. Concealed.Q.ll.'..l...I.......'...l......l....ﬂl..‘.".l‘
27. Limestone, medium to dark grey; weathers light grey.....
28, Concealed........-...-...........A............-.....-...-.
29. 8ilty limestone, grey; noAulareececececcscocscccccascscnss
30. Siltstone and shale, red; contains numerous 1"
nodules of grey calcareous material, weathering

green....‘.......................'...l......‘.........I.

31. siltstone and sh-ale’ red............'.....‘...‘.........

32. Ilimestone’ green; shaley..........'..........".......O.l

33. Shale (50%), siltstone (35%), and fine sandstone
(15%), red; some of the siltstone is calcareoUS.esess.

-34. Limestone, grey, partly red; 6" below the top of the

limestone is a 3" band containing flakes of red
and grey shale up to, ’é‘"in diameteroooo.ooo-coocooooo
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»Tafbie;a ( cont.)' N

: 35 I.:I.mestone, grey;. thin—bedded~ conta.ins red

argillﬁceous limestone laerSQQQQ-oooocccoooooooooor 4.5

\ ,}‘536., Shale, red with some grey, €aleareolsS. ceeecssesesrsssscs 5

37 Limes‘bone, grey.......-....n....-.................... 1 .

7'%' Limestone’ red..............................'.....".. 0.5
‘—39. Limestone, gey............."..'.‘.............,'.... 1.5
40, Siltstone, grey, calcareous.oooooooooooooooooooooooooo"_ 1 -

- |
A ——

Totaloo.coo-o.oq‘of“"02,'98"‘is f

Between thé. outan'op of bed ‘number 40 in the above table and -

the outcrop of the D:lxon Point limestone, top of Tablo 1, there

are no exp08ures along or near the 11ne of our travorse. This

L

':,concealed :lnterval is presumably occupied ‘dy poorly resistant
: aandStone or shale. Robb (Bi‘oliog:raphy 1tem7 ) computes the
:j thio]mess of the concealed beds as A59 feet. The str:lke of the
. ])ixon Po:lnt limestone is, however, sufficiently different from
| Athat of bed number 40 o rendsr untrustmrthy suoh apparent prec:l-,
| I vfs:lon. The correct ﬁgure probauﬂ.y is- somewhere between 400 and
500 feet._ Bell draws the bonndary between the Point Edward and

Windsor formaticns so. as to plaes thst contact 40 or 50 fe et abovef“"

'the nixon Point limestone. . This puts :sbout 400 feet (between 350' -

‘and 450 feet) of the coneearaa beds in the Point Edward :Eorms.tion.vi_i{r,f ;

Adding that figuro to the approximately 300 feet of the measured -
"-‘V:»section gives a total in closo agreement w:lth lel's statement that“

S "the Point Edward formation.....is 750 feet thick on Po:l.nt Edward

4‘":'{~paninsula "

Thare are additional exposures of Point Edward beds on the

' /;“east shore of -the South arm of Sydney Harbour, within the Sydney

city limits. The section of 118 feet of shale, sandstone and :
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limestone, measured by Hayes and Bell (Bibliography item 11, p. 14)

at Battery Point, probebly lies within the concealed interval near
the base of the formation on Point Edward peninsula. The beds

beneath the northern outskirts of the city are doubtless much

higher in the stratigraphic sequence than the topmost bed at Ed-

ward Point. - All told it appearé that the totelvthickness:of'the

Point Edward formation, beneath and near South Arm, 19 of the order

of 1250 feet, as estimated by Bell. .

In spite of the fact that at this locality the Point. Edward
is 1argely or wholly a non-marine formation there. is a distinet
possibility that farthcr to the east it may serve ag a souroe rock
for petroleum, Certain of its limestones notably bed 8 in Table
2, contain bituminous matter(and yield a petroliferousvodor when
freehly broken. ‘Some of’ite;limestone memberélthat ere devoid of
identifiablelfossils cannot be distinguished lithologically from
marine limestones. Its characteristics at points a few miles far—

ther away. from the southwestern periphery of the Sydney basin may

. be quite different~from those displayedvnear the head of Sydney

~Harbour. The differences are most iikely‘to_be:such astto'improwe
rether;than‘decrease its potentialities as a source of oil. There
is a disbinct'pOSSibility that if present beneath‘the‘Birch:Grove-
Glecetﬁey distriot nhe Point Edward—formaﬁion‘may:add a feﬁ hun-
dred feet of thickness to the potential source rocks of that lo-
cality. | | |

On ‘the other hand “there is no certainty that any of the Pbint
Edward beds, either marine or non-marine, will be encountered by |

the drill in,the general vieinity of Glace Bay. The Morien series

T I L B |0 | I T
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may rest directly upon the Windsor in that part of’tne“sydney

basin. We agree with Bell et al that an epieede of widespread

erosion removed the Point Edward formation from a large portion

gof the Sydney Area before the Baeal be&e'of the,Morien’eeries

were deposited. The change from sedimentatiom to erosion seems
to have Beenreecompliehed without any notable,fcléingrof theApre-
Morien strata, inasmuch as the Point Edward beds wherever they:are

present are aceerdnnt in attitude with-the'everlying‘Merien.etrata

~ as well as with the underlying Windsor. In edvance of drilling

operations in the central part of the Sydney Basin tnere is no

way of telling whether or not the Foint Edwerd formation escaped

rempval,‘either‘im.whole'prvin5part; before the Morien series be;

ﬁﬁgan:te accumulate there. Perhaps thevoﬁde_ere somewhat inm favor
'ef'its presence there, inasmuch as eroeion'weuld prohably.be'mere

'effective»near the periphery of the basin than neer'its'center.

Morien series. The strate referred to the Morien series are

of interest to the petroleum geologist primarily‘heeanee of the
information concerning geologic structure that nay be-eecured from

them. Bell and hie assoclates have identified and correlated the

s numerous coal seams occurring within the series, -and. these serve’

admirably as key horizons.r Details concerning thege coal seams '
and the associated non-marine sedimentary etrata are presented in.

the reporte ligted in the accompanying‘hibliography.

GEOZOGIC emucr‘tmﬁ

Regional structure. The Sydney Area occupies the southwest

quadrant of-a large structurael basin, the greater pert of which is
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éubmerged benegth the sea. The Carboniferous rocks in this Area

therefore display a regional dip toward the northeast. Several

bfoad flexures trend in northeast to east directions, more or
less radial to the basin as a whole. Bell describes these struc-
tures as follows (Bibliography item 1, op. 7, 8): "The principal
folds from northwest to southeast are the Boularderie,syncliﬁe,
Boisdale'énticline, Sydney Harbour syncline, Bridgeport anticline,
Glace Bay syncline, Cape Percy anticline, and Morien.syncline.

of thesg the Boisdale antieline and the Bridgeport anticline are
extensions of the anticlihal folds that raised the crystaliine
rocks of the Boisdale and Coxheath HiILS'respgctively; the Bou-

larderie syncline is a faulted downfold between the Boisdale Hills

and Kelly Mountein; and the western end of the Sydney Harbour syn-

cline is a downfold between the Boisdale Hills and Coxheath Hills.
The remaining folds are structures confined to the Coal lMeasure
rocks; their axes, like those of the other folds, plunge gently
seaward and the structures apparently all c¢lose in that direction,
The coal seams, therefore, seemingly’isolated in the mein syun~
clines on land, where each has been giveﬁ a variety of names, are
continuous in the submarine areas.

'"A minor béit of foldimg is present near, and southeast of,
Sydney. The main structure, the WentworthSSynciine, is a closed
éyncline that trends about 20 degrees south of east, and has as~
sociated, secondary, gentle flexures that plunge into it. These
structures "lie in such relation to the erystalline rocks of the
Coxheath Hills and their bordering Loﬁer Carboniferous, thick con-

glomerates that their presence end orientation may be reasonably
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ascribed to a torsionalumoﬁement consequent upon the greater re~
sistance to stresses offered by the Coxheath rocks.’

"The slightly sinuous trends of/the axes‘of thovmain;folded
structures farther east likowise~indicate‘the influence of tor-

sional stresses that were seconderily deweloped by compressive

_forces operating in a northwest direction. To these torsionmal

stresses, also, are perhaps due local steep dips in some of the .

“folds, for example in the northern limb of the Bri@geport enti-

cline near Victoria Mines where dibs of Ao;degrees occur; in the

" porthern limb of the Cape Percy anticline at the Cape Percy head-

land where dipsrbf 35 to 40 degrees likewise oceur; in the‘aonth-“

ern limb of the .Cape Percy anticline north of Port Morien where

. tho dips reach 45 degrées; end finally in the southern 1imb of -

the Wash Brook anticline (or northern limb of the Wentworth syn- -

‘ cline)'with'dips.up to 50 degrees. The prevailing dips through-

‘out the eoalfield are from /4 to 15. desrees.

"Resistance of the crystalline rocks to folding resulted also
in faults between them and the stratified Carboniferous rocks.
Most of these fanlyf extend very little boyond the plunging ends
of the crystalline cores and affect.only_the Lower Carboniferous

rocks at the borders of the coalfield. The Morien'series, how-

eyer, is downthruatod northwestward by a fault of this character

against the crystalline rooks of Kelly Mountain,and also down-

thrusted southerly‘against Lower Oarboniferous énd probably also
egainst Cembrian rockolalongrthe border of the voleanic mass of
the éouﬁheastern upland. Elsowhere in the Morien series faults

are oxceedingly rare. Two, seemingly strike faults, affect strata
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| ‘between the ;Ec_Rur’y"end Gardiner seams on Cape Percy Headland where -
.the dips e.re Ahii;gheet;_ . The displecemehte, apperently mormal down-
“throws on .the ﬁerth, are measurable in tens of feet. - & fault,

str:l.king aﬁnut magnetio north 1:[ theMor:l.en ‘distriot has a“downu

throw to the west of several tens of feet and an assumed fault

)

w:lth downthrow on- the east offsets the Mull:lns seam near North

. Plete II > 1ndieates the presence of an elongated dome om the reunded -

, ohserved dip and strike of outcropping beds. The dettm pleme :ls

Bireh Grove dome. , 'I'he aceompanying struetnre contonr ma;o, 7

crest of the Gape Perey anticl:lne. 'I'his is the only etmctnre

 in the entire Sydney Area known to- fulf:lll the requirements for - < . - -
a structural trap for oil, but it meets perfeetly the spee:lfiee— :

-~ tions for such a trap.n Tt may ‘be- deei@ated the Eirch Growe dome E

because of its promimity to the “town of that ‘name. 4
The structure oontours on Plate II are drawn by using the

coal seams as- key horizons, with e.dditional date derived from '

the base of the Middle Morien series, the Tracy seam. The strati-
. "geaphic mtervels between that and higher seams differ somewhat from

: place to place and therefore the following aWerage figures were used-;‘x '

| | Table 3 e
Stratigraphic 1nterval between ooa:l. seams in Sydney ﬁrea
and the datum surface contoured on structure contour map ’
‘ Plate II.
Goe.l seam :
) ) . Feet
: Point Aconi = Cre.nberry Head...................3750, o
Harbour = BlOCKhouse = Sydney M&in. ecscssssnns 02900

| ',Backpit = 'l'runnelshed Indian Cove = Greener. .2500 SR e
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Table 3 (cont.) .

. : " Feet

B Phalen.= -Gowrie = MCAUlEY.ceoesccnrssenscnseaseeal00

“Emery = Spencer = Wilson = South Head...l;.a....ézoo

'Gardiner = Long Beach.........,.......;....,....1900

MuLING = MaTtiBeeieesseseessesnnnenssssanennessl300

Buchanan =.Le»Cras...;,...;...,;.,..;;.,........'900

Ormond...,l..,.,,,........,...........;......... 660

- Tracy = Broughton = Eitzéﬁtrick...............a. [+]
As thus‘outiiﬁéd, the Birch Grove dome extends for"5-or76:

miles in an east-west direction and is from one to,oneéand—af

_half milesrwide. Om: the north side the rocks dip no:thwafd at

) angles ranging from 4° to 12°..»0ﬁ'the south side the southerly

dip is at angles ranging from 15° to 50°. The closure is prot-

"< gbly in the neighborhood of 400 or 500 fest. It cannot possibly

‘be less than 200 feet and might be asﬂgreat as 600 or 700 feet.

-Our inability to state with prec¢isiom the amount of closure

is due to the fact that there is an area of three or four square

_miles west and southwest of the top of the dome in which there

are neither outerops nor bore holes. The fact that the axis of
the elongated dome plunges downward toward the west or southwest

in this area 15, however, blegrly indicated by the data showﬁ on

Plate II. The structure contours drgwnras continuous lines in

this portion of the map are firmly established;by the coal seans

‘encountered in prospect pits, bore holes and mine workings or by

surface outcrops on which the dip and strike may be measured with

‘confidence. The identification of the coal seans was made on the

basis of associated fossil floras identified by Bell. The critical

Ty
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facts include (1) the presence of the Buchanan sndtMuliinS‘seans;
striking 1n'a general north¢SOu$h directiom and dipping steeply

eastward'aturolnts four to fiwe miles west of the aﬁex-of the’_

‘dome; (2) the presence of the Mullins seam in the shallow bore

nole and prospect pit indicated by the -X- on our mep, one-half

mile northwest of the apex of the dome; and‘(3)-the'dips and

. strikes snown ﬁi?nhe/symbols on our map. The structure contour
f‘lines drawn discontinuously represent a conservative interpreta-'

:ijtion.of the attitude of the beds in the coneealed area. Thsy

could have been drawn in such a4way as to indicate a much larger
elosure and still would have accorded with- all Imown de.ta. No o

fault has been aesumed beoause of the almost complete absence of

faulting throughout the entire region of Morien strata. Even ‘were

a fault present comnarable to the one shown in the syncline eouth
of the east end of the dome, it would not materially alter the

effectiveneSSeof the etructure as a trap for oil.,

APPRAISAL oF anomm POSSIBILITIES

f' Structurel trag,- The Birch Grove doms as - deseribed above ‘

_It is a large doubly plunging antiolinal fold with only one )

small tear-fanlt on its flank Oil eould migrate n@-dip into

thie trap from an area of at least 50 square miles. This potens

tial "drainage.aree"ris bounded on the south by the,bottomzof“tne |

Mbrien syncline and on the north by the bottom of the Glace Bay
syncline. Toward the east and northeast it extends an unknown ‘

distance beyond the shore of Cape Breton Island.

7 §F T
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The depth to the bottom of the Morien series at the?épex

of the dome is approximately 4500 feet,f‘ﬁronnd the periphery

. of the "closure" it is approximately 5000 feet.

" Source beds. The most likely’soﬁrce'of,oil beneath this
district is in the marine strata of Windsor age.  The potentialé
ities. of those. beds at their outcrops, 12 miles west and 9 miles-

south of the dome, are: apparent from the descriptions and section

-recorded on preceding pages of this report. As already stated

the probability is great that those beds are even better qnali-
fied to serve as e source of oil beneath the "drainage aree" of
the Birch Grove dome, several miles from the shore of the Windsor
sea, then at their outerops close to that shore. Any estimate of

the thickness of the marine Windsor beneath the Birch Growe lo-

* eality is perforce only a guess in the present state of knowledge.

'Presumably, however, the figure is somewhere ‘between 1000 and 2000

feet.

Attention has already been called to the possibility that =

~ the Point Edwerd formation may also be a source of oil, if 1t is

present beneath the "drainage erea" of the Birch Grove dome. , ‘
The chances are good that marine waters were present in that some-
whet centrally located portion of the Sydney basin during'at least
a part of Canso time. Moreover, it cannot be said dogmatically
that under no conditions can a freshwater limestone be a source

of petroleum. The possibility should:therefore belentertained,
that there may be a few hundred,feet,of_souroe beds.belonging}to
the Point Edward fornationpthst may‘contribute oil to Birch Grove

dome. The total thickness of the potential source beds may therefore

-y
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appreciably exceed 2000 feet.

Reservoir rocks. At their outerop, many of the w1nd30r stratg

are coarse, gritty sandstones or fine, pebbly conglomerates dis—

élaying all the characteristics that make for high pérosity and
permeability. Variations in texture and compositionm along the
strike of these beds are, however, so great that no well-based
predictions can be made concerning their chdracteristics at places

several miies distant in a'direction at right angles to fheir

strike. Presumably their texture would be fimer beneath the Birch

Grove locality, several miles from the Windsor shore, than mear -

the periphery of the Sydney basin. If‘is, however, almost certain

that somewhere im the stratigrephic sequence of the Windsor series -
. there would be strata suitable to serve as a reservoir rock, even

- mear the center of the basin, It is apparent ihdt'the Windsor

seas oscillated in-level thréughout Windsor time. The‘deltarréy
sppnsible‘for_the Grantmire member at the base of the Point Edﬁﬁrd
peninsula could not possibly’ have been the only delta built out
into the Windsor sea. Shifting currenﬁs must have swept coarse.
sandy sgdiments to‘various portions of the embeyed sea at différ-
ent timgs, Although no one can néw predict the precise horizons
between the top and bottom of thevWindsor series in the Birch Grove

dome at which highly porous and penmeable'sﬁrata would be encoun-

- tered by5theudrill, the perdbility.becomes almost a certainty

that at least a few suchlhorizons'are.pfeSent,SOmewheré_1n1the 1000

to 2000 feet of thickness of that series there. Only the drill can .

reveal the desired information.

Sinilarly, it is practically certain that if the Point Edward

lwat (¢ ¢t (D100 SUIE
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formation is present there, between the underlying Windsor and

‘the overlying Morien, it alsé includes satisfactory reservoir

rocks. Moreover, therg are many sandstones end grits near the
base of the Morien series that display all the desirable charac-
teristics of reservoir beds. If no Point Edmard beds escaped-
removal during the pre-Mbrienzeroelon episode, or if the remain-
ing Point Edward beds are aetually good source beds oil could
have migrated directly into the basal Morien strata. :
Oil-bearing,.feservoir rocks may therefore be found aﬁ&where
betwsen the bottom of the Windsor and the top of the lower few
gocore feef ‘of the'Mbrien. This means that in the first explora-
tory well, drilled presumably at the apex of the Bireh Grove dome,
an oil sand might be encountered at any depth between s little
less than 4500 feet end a little more then‘7500 feet. The maxi-
mum figure is based upon the possibility that there might be as

much as 1200 feet of Point Edmard'beds and 2000 feet ef'W1ndeor

‘beds at that locality end thet there might be oil sands in the

lowermost portion of the Windsor. There seems to be no indice~
tion that 0il might beJrecovefed from formations below the Windsor :

in this area. S

 Induration and metamorphism. The emount of induration and
intensity»of'metamorphism of the'carboniferoue~stxata in the Syd-
ney Area sre in gtriking contrast te‘that displayed im the Mabou
anﬁ Richmond areas, elsewhere on Cape Breton Islend. The Grant-

mire member of the Lower Windsor consists, for example, of loosely

- cemented gravel and sand, so slightly indurated that at many ex-

posures the rock crumbles apart in one's hand. ' None of the Windsor
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limestones in the Point Edward district display the numerous veins

-and veinlets of calcite'that.are sb characteristic of certaih of

the Windsor limestones elsewhers. At no place within the Sydney

‘basin have we seen any'CarboniferousAsandétones that could be

célledr"qnartzitic,sandstone;" much less "quartzite;"-terms;thaﬁ
a:? appropriate for much of the Horton series in the Richmond
Avea and the Ainslee sandstone at cértainlplaces im the Mabou-
Lake Ainslee region.
Proximate analyses of the coals, reported by Hayes and Bell
(Bibliography item 11), 1nd1cate~the f§llowing carb0n~ratios: '
. Upper Mbrien“series |
BlockhOUSE S€8Mecesssscsssccsccscorssssscsscsscsscess 00s9
Gowrié S0AMessscscosssscasccsasasssacsssasonsrssnesss H0ed
ESpencer seam 60.7, 62.2, 59.6, 60.6, 60.8, average 60.8»
Middle Mbrien series |
Long Beach seam 63.2, 63.7.....;............ average 63.5
Thin seam slightly below Long Beach,horizon.,........ 65.0
Average of all 10 analyses................................,61.7
'~ Rigid application of the carbon—ratio theory developed by sev-.
eral geologists from the data of the Appalachian coal and oil fields
would interpret these‘percentages as indieating the presence of gas
rather than of oil in the Sydney Area. There are, however, many

exceptions to the carbon-ratio "rule," and several oil fields of

- considerable value have been developed in regions where coal analyses

indicate carbon ratios of 62 or more. Jones in particula: has shown ~

(Economic Geology, vol. 23, pp. 353380, 1928) thet "in western

.Canada the fixed carbon content of coals cennot be used to measure

(




- the regional dynamic metamorphism, nor can-it servs as an index

to possihle oil and gas accumulations.-

Especially puzzling is the apparent increase in carbon.ratio
with original depth of burisl, as indicated by the higher fixed
carbon’cdntent,of'the Middle7Mbrienicoal mhen:compared with the
seams in the Upper Morien. This wouldlseem to indicate excessive
induration of the eren more deeply nuried'Windsor sediments. Yet

those rocks display at their outcrops, only a few miles distant,

e striking lack of induration. One may perhaps be justified,

thsrefore, in looking with suspicion upon the accuracy of the

. analyses of the three samples from the ‘Long Beach zone.

In -any event it 1s probahly ‘wlger to judge the intensity
of metamorphism in this region from: the lithologic characteristics

of 1ts shales and sandstones rather than from the proximate analy- '

‘ses of;its coals. vIn the present state of knowledge,concerning :

the'relationsfbetween tne‘occurrence;of petroleum;and the carbon

 ratios of'associated~coal!'thevdata now in hand.should certainly

_notrberconsidered.so discouraging as to cast doubt upon the wisdom-of

drilling for oil.»~
Glosely connected with the enquiry concerning induration and

metamorphism is the~question:of the possible effect of crustal

" movements upon the’ salt and gypsum beds that may be present im

the Windsor series in the Btrch Growe dome. Is it likely that
the drill will encounter~two thousand "feet or more of rock salt
on the crest of that fold as it did on the labou enticline, 60
miles to the west? All the evidence combines~to give a negative_:

engwer to that question. The anticlinal folds of the Sydney-Glace
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Bay-lorien region are a result of response to torsional and more
or less horizontal stresses. They are, however, broad and open

folds, quite different from the clesely compressed folds of the

‘Mabou-Lake Ainslee region. Moreover, there are no major faults

elong.or parallel ﬁo the anticlinal axes. It is almost.inconceiv-
able that the stresses 1ndicated could have stimulated such move-

ment of salt and gypsum to the crelt of the Birch Grove dome as

7‘that responsible for the "reef" of salt at Mabou, even if there

,1s any considerable thickness or number of beds of salt and gypsum

in the midst of the Windsor series in this part of the Sydney basin.

RECOMMENDATIONS

'The foregoing description of the geologic features of the
Sydney Area and the consideration given to the deductions from
geologic theory undergird the following conclusions,

Driliing for oil. The Sydney Area is uwderlain by adequate

source beds and reservoir rocks for petroleum. Iwnamic and static
mstamorphism have not been 80 excessive as to ‘make it unlikely
that oil is presant in suitable traps. There 1s one struetural
trap, the Birch Grove dome, that appears to<be an 1deal locus. for i:
an oil pool. Its large drainage aresg suggests the probability that
g very considerable volune of petroleum. may be recovered from‘it.
Depths to the prospective oil sands--4500 to 7500 feet--are well
within the range of modern drilling operatiens: Field;studies'to
date indicate that the proper location for the first test well is
on thevapex,of the eome’at.a point close to the bed of McAskill.

Brook about 150“yerﬁs due west of the mouth of the.seeond tributary

L 18 B S g
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Jjoining that stream from the northwest, counting the tributaries
upstream from the mouth of McAskill Brook on its left bank. This
location is a little more than one and five-eights miles nofthwest
of the town of Birch Grove.

Further gpologic;prospectiﬁg. It is an open question whether

or not additional field studies should precede drilling operations.
We beiieve that all available data obtainable by ordinary geologic
surveying methods are now in hand. One or more additional pro-
cedures might} however, be followed in the hope of deterﬁining
more precisely the amount of closure in the dome, the delineation

of its structure beneath the distriet devoid of outcrops at its

-western end, and the thickness andvnature of the strata beneath

the Lower Morien series within its area.
The digging of a number of shallow pits in the distriet marked

by the discontinuous contour lines on our structure contour map,

VPlate‘II, would almost certainly make possible the determination

of the strike and dip of sandstone beds concealed by glacial drift
and surficigl debris.’ Thé drilling of shallow bore holes might
possibly reveal identifiable coal seams or associaeted fogsiliferous
shales in the lMiddle lMorien: series, the stratigraphic relations

of which to the Tracy seam might be ascertainable. This would in-

- volve the services of an expert paleobotanist such as Dr. W. A.

Bell.'vwith good luck in encountering fossiliferous beds, the in-
formation thus obtained would permit morefpreéise delineation of

the structure in this criticel area. The best that could be ex-

pected from either or both of these two procedures would be an

answer to the question whether the closure is as little as 200 feet
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or as much as’700 or 800 feet. We are.aiready confident that we

1 know the position of the summit of the dome and that its closure

is at least 200 feet.

Geophysical surveys. consideratiOnLshould‘also.be given

" to the application of geophysical surveys to the search for ad-

ditionalvinformation in adwance of'drilling. It is possibile

that a gravity netar survey might yield data of significqnce, .
althougn‘it is,nighiy probsble that no reliable intcrpretéﬁiom.‘ ,
of .the phenomena displayed by the resulting'graiimetric;msnfconld:f

be made.in advance of drilling. Oviously, the. pre-carboniferdua‘

- £loor of the Sydney basin must ‘be higher beneath the apex of the

Birch Grome dome than around its periphery. Prohably the greater

density of those basement rocks in comparison to the -unmetamor-

' phosed Carboniferous sediments would have a recngniiaﬁie influ-

ence upon the gravimetric contour lines. It is, howeWEr,requally

probable that the variable and lenticular sandstones in the Moriem -

series and the 1enticnlar;masses of gypsum and salt (if present) -

in the Windsor series would mask that influence so effectively

as to render quite inconclusivs the resulis of such a survey. _
It is our opinion that a seismic survey would be more likely_
to yield valuable results then a gravimetric survey. The surface

features end near-surface rocks of the‘Sydneyrbasin are much more

‘favorable for seismic prospecting than are those of western Cape

Breton Island. It is almost certain that the pre-carboniferous
basement floor would give indentifiable reflections and that

therefore both its configuration in the Birch Grove district and

the thickness of the pre-llorien Carboniferous strata in the domal: ;1.
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o smma-em ve asemama‘ in*fadvance “of 'ammg‘; Thers

V;,:_is alse the possibility that other refleeting horizons might be -

'?;ijree:egnizeble and that any differences between the etructure of
- the roeke below and above the pre-Morien onconformity might be
% E revealed. . 11: is, howemr, practieally out of question ‘that the
N .ﬂ.ata revealed hy 2 seismie enrvey would make it unwise to test E '

-the Birch Grove dome by drilling for oil, although they might |

' B ‘ 'either increase or decrease confidence in the euceess of eueh

o 'arnnng.

- C S ) L Licensee. The foregoing considerations make it plein that
: i;arrangamente should be made for the ccntinuation of control over] fi

this proper'by in aecordanee with The Petroleum end Natural Ges -

:Act oi‘ the Province of Nova Scotia. The area tha.t should be T~ .
: tained under lieense is shown on Ple.te IV. It comprises 20
§ ”mining tracts" ef approximately one square mile each in the south_
.f-‘j"i westerm part of I.icenee Map 11-3'-1,-0 9 eueh tracts in the. sonth-

ealtern corner of License Map 11-1?1—]3, 4 :I.n the northeaet eorner

of ]:.icense Map ll-K-lﬁ-ﬁ, and A in the northwest corner of I,icense

Map 11-:-4-3.
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