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This report presents the results of a geological inveat-
igation of Northwest Territories Permits No. 975 - 980 and adjacent
areas of interest. The field work upon which the report is based
vas carried out by Mobil's Geological Party No. 33 between May 23
and June 1, 1957 as part of a large mapping program in the North-
vest Territories. The party comsisted of three geologists, a
helicopter pilot and mecheniec.

The party left Calgary, Alberta on May 23, 1957 by Mobil's
Beaver aircraft and flev to Hay River, Northwest Territories. From
this point a Norsman aireraft, equipped with floats, was chartered
from Pacific Western Airlines and the party and equipment was flowm
to Bistcho Leke at the extreme northwestern part of Alberta. A Bell
D2 helicopter, chartered from Associated Helicopters Ltd., Bdmonton,
vas flown to the area and used to tramsport the men during the field
vork. Gasoline and oil for the helicopter and aircraft was trans-
ported to Bistcho Lake by tractor train during the winter frosem
period of 1957.

The object of the surwy was to study the stratigrephy snd
structural geology of the area for the puwrpose of obtaining informstion
on potential oil bearing structures. In sddition, Pleistocens and Fecent
geclogy, such as the nature and thickness of the superficial deposits
vere studied for reason of their importance to geological surveys and
drilling programs. Notes were also made on the topogrwphy and wegetation




insofar as these features would effect future operations in the ares.
The air photographs used in this evalustion were obtained
from the Royal Canadian Air Force. The quality of the photographs
is generally good. Scale control for the map which accompanies this
mmmwwmm@mmmu
geogrephic features of published topographic maps of the area. All
Mmhﬂﬁmmmmmmumwm

panying this report.

LOCATION AND ACCESSIBILITY

Permit areas 975 - 980 are located on National topographic
map sheet No. 85 8.W. They are located with 60° 00' and 60° 20!
north latitude end 119° 15' and 120° 00' west longitude. They com-
tain a total of 378,076 acres. The following is & detailed desecrip-
tion of the locations of the permits:-

Permit 975:- wm'-&“p'l.m.

m ~’. @ 00' W. m
63,853 acres.

Permit 976:- ,oo' - uopb N. Lat.

,' W. Long

Permit 977:- Go"co'-&o" ' N. Lat.
119° 15* - 30’ W. Long.
61,800 acres.

Permit 978:- ﬁ'm'-&'p'l.m.

na 45" - 120" 00' W. Long.
‘,’,’ acres.




Permit 979:- '-do"p' N. lat.
:I.J.s ? 45' W. long.
3,534 uno.

Permit 980:=  60° 10' - 60° 20' N, Lat.
1.19 g:’;m’:'ﬂ.!ﬂ.

The permit areas are very inaccessible by ground trans-
portation in that they are located spproximately 80 miles from the
nearest all weather road, the Mackenzie Highway. Bush trails and
the N.W.T. Alberta boundary survey have been opened up westward
from this road and these have been used for exploration work in
the general area of the permits for winter seismic work and wilad-
cat drilling.

Within the permits proper there are no bulldozed roads
or lines. However, spproximately two and ocne half miles east of
the eastern border of Permits Nos. 977 and 980 there is a winter
seismic line trending north-south. This line was followed from
near the western end of Bistcho Lake, Alberta, northward for a
distance of 40 miles.

The permit areas are located in the northern interior
Plains physiogrsphic provinee which, in general, is characterized
by muskeg, small lakes end numercus smell mesndering streams.
Within the permits, however, three distinct varistions in the land
forms werenoted. These are as follows:
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1) In permit aree 977, especially the southeast
part, the topogrsphy consists of mumerous very
irregular shaped lakes between low, rounded hills;
forming kmob-and-kettle topography. This erea is
poorly drained, has small scrubby trees, and should
require the minimwm of bulldosing in making seismic
vinter treils.

2) Along both sides of the west fork of the Kakise
River there are numerous large groves trending N. 30°
E. These are of glacial origin. These are sbout 20 -
30 feet deep and some of them extend for several miles.
These groves have an influence on the courses of the
numerous tributaries of the Kakisa River in that when
the tributary enters the area of the grooves, ite
course svings abruptly end tends to follow the groove
until it joins the Kakisa River. As mentioned above
the grooves are of glacial origin end, therefore, not
connected with the structure of the underlying beds.
They will, however, offer an obstacle when erossing
vith roeds, especially when trevelling across the
trend of the grooves.

3) 1In the inter stream in the northemn portion of
the wrea, and especlally in the northwest part, there

are numercus low short ridges trending in a north-
vest direction. These ridges are usually forest



covered with trees somevhat larger than in the
swrounding wet country. The ridges are of glac-
ial origin and control to a large extent in the
courses of the tributary streams entering the
Kakisae River drainage. The ridges probebly
represent deposits dumped into crevasses when
the last ice sheet melted.
h-puutmmdnubytw-hmm.
The first on the west side of the permit drains northeastwvard as
part of the Kakisa River system which joins the Mackenzie. The
second, on the eastern part of the permits, drains to the south
and west into the Petitot River which, in twrn, joins the Liard River.

T 1 1550

The entire area of the subject permits is covered with &
varisble thickness of glacial arift, vith no bedrock exposed. To
the east, on the Cameron Hills, bedrock of lower Cretaceous shale
vas found in & stream draining these hills and it is believed the
Same strata are present beneath the drift on permit areas 975-980.

To the north of the subject permit areas, on the Kakise
nmd““mmﬁmnm.mum
Cretacecus shales rest upon the eroded Upper Devonisn surface and
the early Mesczole and late Paleozoic sediments are sbsent from the
stratigrephic section. To the west and south of the permits drilling
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has encountered Mississippian and further to the southwest Trisssic
end Jurassic are found beneath the Lower Cretacecus.

Recent wildecat wells in adjecent areas in the Northwest
Territories, British Columbia end Alberta have made it possible to
predict, with a fair degree of accuracy, the thickness and lithology
of the buried formmtion in the area. Based on this wildcet well
information, a stretigraphic columar section has been prepared for
permit areas 975 - 980. The major units within this section are
described briefly below:

Silurian

Red Beds and Chinchage formetions

About 500 feet of Silurian strate are exposed on Nahanni
Butte to the west - northwest of the subject permits. These strata
consist of silicous limestone and dolomite altermmating in dark and
light coloured beds sbout turee feet thick. MNost of the roeck is
fine grained, hard and dense, and has been indurated by siliceous
end calcareocus solutioms.

To the northeast of the map area, in the Great Slave Lake
region, wells have penetrated sbout 800 feet of beds believed to be
of Silurisn age. The base part of this section is known as the Red
Beds and comsist of red calcareocus shale, sale and gypsum. The over-
lying beds sbout 500 feet thick are made up of dolomite and samhydrite.

In the wells drilled near the subject permits a somevhat
similar section to that found in the Great Slave Lake area has
been encountered. This Silurien section has been broken dowa into
the Red Beds at the base overlain by a sequence of amhydrite snd
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dolomite referred to as the Chinchags formstion.

Middle Devonien
Muskeg - Keg River Formation

ﬁ“-..lmtu.ﬁ.nﬂum“&,h
lithology throughout Alberta, British Columbia end the Northwest
Territories. In the nearest deep test studied, Shell Sun North
Petitot River 4-22 (Led. 2, Sec. 22, Twp. 125, Rge. 11, WGM) this
formation consists almost entirely of limestone and dolomite. To
ﬁ“dﬂl““““‘hh‘.d
m-u-mutm-udmhu
far to the southeast, the amount of amhydrite inereases vith dolo-
mite and limestone present in subsidiary smounts.

hﬁnﬂtu‘r“ﬁ.ﬁh‘-.‘
River interval is expected to be spproximstely 800 feet thick and
to be composed largely of dolomite snd limestone.

Slave Point Formetion
The Slave Point formation has & wide distribution in

Northern Alberta, British Columbia and the Northwest Territories.
nmmwwa—-nmmmm
(1922) where exposed on Grest Slave Lske. Within the general ares
of the subject permits this formation has an sverage thickness of
200 feet and consists almost entirely of limestone, in some cases
a fev feet of anhydrite and dolomite near the base. The limestone

is brown, light browm, and light yellowish grey and microfragmental.




n-mctuthtbllmhintlmmuthtbmrlmm
mmnmmh-umupmumm.

Upper Devonisn
Hay River Shale

htmmmotthohynnrlhhqum
lqnnrmmdhntotbmwtbu)onma. Also
1thnhnmudinluhtptonnm1nnuﬂymu. In
mmmwmmmnurmuwuhm
1700 feet thiek. n-mmuhmuu-uqum
grey shale vith a few interbeds of limestone. In some wells the
mr—mmwm-mwmuwnﬁ
mmmmuﬁmmmu
bituminous in places.

a--hmummnmmmmxm
grey calcarecus shale and siltetone. Bands of silty limestone and
calcarecus siltstone are present and become more sbundant in the
mmmmmmmnmm.

The basal part of the Hay River shale has been correlated
uumwmdmmmnuhmum
Alberta. mmmdmmummmmu
hWM.‘ﬁ.“mmwhd‘m
Same age as Winterbum formation of central Alberta.
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the northwvard facing escarpment west of Hay River and vhere the
northwerd draining streams cut through this escarpment end flow
into the Mackenzie River. In the subject permit areas the Hay
River limestone is expected to be sbout 1400 feet thick. These

R TR A MOE L s T
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strata vhere examined in the field, and in deep test wells con-
eist of yellowish grey to pale yellowish brown mierofragmental,
eryptoerystalline, microcrystalline and chalky limestome. Dol-
omite crystals oceur locally in the limestone and there are some
dark brown argillaceous partings. On faunal evidence there is
come evidence to correlate the Hay River limestone with part of
the Winterburn formation of the Central Alberta areas.

Mississippisn

Benr? Formation

The Mississippian is represented in this area only by
the Banff shale formstion. The Pekisko, Smunda, Debolt and _
Stoddart formations have been removed by erosiom. hm‘
vells the Benff formation econsists predominantly of black fis-
sile shale, calcarecus blocky shale and argillacecus limestone.
These Deds thin from the southwest to northeast across the permit
areas and the extreme eastein part of the permits probably is
very close to the truncated edge of the Mississippisn Banff
formation. From this point eastward and northward the Lower
Cretacecus shales rest on the U",ser Devonian.

lower Cretacec s
Cretacecus rocks are believed to underlie the 4drift in
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the Permit arees. For the most pert the Cretacecus beds consist
of medium to dark grey, micromicaceous, somevhat fissile, marine
shale vith ironstone. However, capping the high hills to the |
east and southeast such as Cameron Hills and Watt Mountain, the 1
topotthncrvnmmelﬁnmdybodlﬂehmmohblyeor-
relative with the Upper Cretacecus formations. Within the permit
areas, especially the eastern parts, the Cretaceous sediments

overly the eroded surface of the Devonien Hay River Limestone.

Towards the western portion of the area Banff shales of Mississ-

ippisn age may be present.

The entire area of the permit is covered with glacial
drift, therefore, no details on the attitude of the bedrock cen
be obtained by surface geological work. Information obteined
from ocuterops and from deep tests outside the permit areas indic-
ate that the regional dip is to the southwest at a rate of sbout
20 to 30 feet to the mile. Local variatioms in this dip end
reversals of dip are present in the region, but these can only
be located by geophysical methods or by drilling.

The Kakisa River area is located in the Interior Plains
physiographic province of Western Canade, and like mmuch of this
physiographiec provinece, the bed rock is covered by a mantle of




glacial Arift, muskeg, small lakes and numerous meandering streams.

The area is characterized by several glacial feetures such
as low glacial ridges, grooves, small escarpments and knob-and kettle
topography. These features are of glacial origin and are not indiec-
ative of any geologic structure.

Deep drilling in the areea has indicated that beneath the
subject permit arcas there are strata favourable for the accumilation
of hydrocarbons. The present swface work, however, failed to locate
any structural snomaly vhich might trap oil or ges and, therefore,
before a deep test can be drilled geophysical work is recommended.

W D &K

W. I. Wright Ph. D.
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INTROPUCTION

This report presents the results of a geological investigation
of Northwest Territories Peruits mber 1054 and 1055, and adjacent
aress. The field vork upon vhich the report is based was oarried
out during the last week of August, 1957. The object of the swvey
vas t0 study the stratigrephy and structurel geoclogy of the aree
for the purpose of obtaining information on potential oil bearing
structures. In addition, Pleistocene and Receut geology, such as
the nature and thickness of the surfuce deposits vere studied for
reason of their importance ®© geoplys ical swrveys and drilling progrens.
Notes vere also made on the topogrephy and vegrtation ineofwr s Liese
features vould affect future operetions in the area.

During the vork, the field party vas served vith a Deaver air-
craft situnted ot Dovie lake. This alroraft vas uweed %0 nove the
party 0 and from the fleld and %0 treneport gasoline and suyplies
from Fort Nelson, Dritish Colusbda. A Bell helicopter was uweed %o
transport the men vithin the field.

The air photogrephs used in this evelustion vere obtained frou
the Roysl Canadian Alr Porce. The quality of the photoagreply is
generally good. OSonle control for the map was afforded by identirfi-
cation on the air photogrephs of geogrephic Teatures on published
topographic maps of the area. ALl lnforation derived from Lhe
sterecscopic exanination of the air photogrephs vas transferred Lo
the may accagan) o, Wiis report.
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INTRODUCTION

This report presents the results of a geological investigation
of Northwest Territories Permits ihmber 1054 and 1055, and adjacent
aress. The field work upon which the report is based was carried
out @uring the last week of August, 1957. The object of the survey
vas to study the stratigrephy and structural geology of the aree
for the purpose of obtaining information om potential 0il bearing
structures. In addition, Pleistocene and Recent geology, such as
the nature and thickness of the surface deposits wvere studied for
reason of their importanceto geophysical surveys and drilling programs.
Notes were also made on the topography and vegetation insofar as these
features would affect future operations in the area.

During the work, the field party was served with a Beaver air-
craft situated at Bovie lake. This aircraft was used to move the
party to and from the field and to transport gasoline and supplies
from Fort Nelson, British Columbia. A Bell helicopter was used to
transport the men within the field.

The air photogrephs used in this evaluation were obtained from
the Royal Canadien Air Force. The quality of the photography is
generally good. Scale control for the map vas afforded by identifi-
cation on the air photographs of geographic features om published
topographic maps of the area. All information derived from the
stereoscopic examination of the air photogrephs wvas transferred to

the map accompanying this report.
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LOCATION AND ACCESSIBILITY

Peruit Areas 1054 and 1055 are located in the Simpson-Liard
National Topogrephic map sheet No. 95 85.E. MNore specifically,
Permit 1054 falls within 60° 20’ to 60° 30' Horth Latitude and
122° 30' to 122° 45' West Longitude and Permit 1055 includes the
area within 60° 10' to 60° 20' North latitude and 122° 30' to
122° 45' West Longitude. Permit Area 1054 conmtains 63,212 acres,
and Permit Area 1055 comtains 63,53% acres.

The most accessible route to the subject permit areas is via
the Alaska Higlhway to Fort Nelson, a distance of 300 miles from
the rail terminel at Dawson Creek, British Columbia. From Fort
Nelson to the permits there are no roads for sumer travel. The
most economical and prectical access to the permits, during the
summer months, is by float equipped sercplane. There are no lakes
vithin the permits suitable for landing an aercplane, however,
Bovie lake located spproximately six miles t0 the west is a very
satisfactory base.

In order to move heavy equipment into the permits &wring the
summer months, the most accessible route is believed to be as follows:
boat and barge transport from Fort Nelson down the Nelsom and Lisrd
Rivers to Fort Liard. From this locality a road could be constructed
on comparatively dry ground along the banks of Petitot River to Bovie
lake. From Bovie lake to the permits, the terrain is very wet and

:-huuum—mmhm-lq—mu
construct.
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LOCATION AN ACCESSIBILITY

Permit Areas 1054 and 1055 are located in the Sispson-Liard
Hational Topographic map sheet No. 95 85.E. MNore specifically,
Permit 1054 falls vithin 60° 20' to 60° 30' North Latitude and
1229 30' to 122° 45' West Longitude and Permit 1055 includes the
ares within 60° 10' to 60° 20’ North latitude and 122° 30' to
122° 45' West Longitude. Permit Area 1054 conmtains 63,212 acres,
and Permit Area 1055 comtains 63,53% acres.

The most accessible route to the subject permit areas is via
the Alaska Higlway to Fort Nelson, a distance of 300 miles from
the rail terminel at Dawson Creek, British Columbia. From Fort
Nelson to the permmits there are no roads for summer travel. The
most econcmical and practical access to the permits, during the
sumer months, is by float equipped sercplane. There are no lakes
vithin the permits suitable for landing an asroplane, however,
Bovie lake located spproximately six miles to the west is a very
satisfactory base.

In order to move bheavy equipment into the permits &wring the
summer months, the most accessible route is believed to be as follows:
boat and barge transport from Fort Nelson down the Nelsom and Liard
Rivers to Fort Liard. From this locality s road could be constructed
on comparstively dry ground along the banks of Petitot River to Bovie
lake. From Bovie Lake to the permits, the terrain is very wet and
roads suitable for sumer travel would be difficult and expensive to
construct.
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Of importance in the construction of summer roads in this region
are the glacial ridges, scmetimes referred to as &rumlinoids. These
are long, narrov, parallel ridges which are rarely 300 feet wide at
the base and have a relief of 5 to 25 feet, and a length up to four
miles. The general pattern of these ridges trend N 70° E, with a
fev superimposed trending N TO° W. The important feature of these
ridges is that they constitute dry ground, above the wet muskeg, which
wvould be satisfactory for sumer road construction.

For access t0 the subject permit areas during the winter months,
the tractor trail vhich comnects Fort Nelsom with Fort Simpeon can be
used for a distance of approximately 70 miles out of Fort Nelson. From
this point a vinter road has recently been bulldosed to Bovie lake to
the location of the wildeat well, Texaco-N.F.A. Bovie lake No. 1. From
this location to the permit areas, a distance of 12 miles, there are no
bulldozed trails. The terrain through this 12 miles t0 the pemits,
22d also vithin the permits, is relatively flat muskeg country,
diversified by mumercus small lakes, and a few of the aforementioned
ridges. A small scrubby spruce grows in the muskeg areas vhereas
poplar and Jackpine are common in the dryer country.

Within the reservation and in toe area to the west, as far as
Bovie lake, an attespt vas made vwith the use of photographs and a
check on the ground to map the different types of terrain in as much
detall as time would permit. From this vork it is quite spparent

that because of the wet muskeg condition and their resultant intermittent
drainage vhich occupies a large proportion of the area, it would be very

impractical to attespt any preliminary exploration during the unfroszen
period of the year.
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The entire area of the peruits is one of Jow mellerf. Te
average elevation is sbout 1500 feet above sen level. The iy
relief is Que t0 the rivers and creeks thet cut chanmels of depth
vhich vary firom & fev feet t0 200 feet. Low morsinal hills, o~
bably not exceeding 50 feet in hedght, provide some relief in WUwe
interstrean area.

The permit areas are drained by the Muskeg and Arrvovhesd Rivers.
These streanms Join with the Liard River.

EIRATIORAFPEX

General Statement
Within the peruit areas, bedrock wvas cbserved only along the

Muskeg River. The strata here consists of interbeds of sandstone
and shale of Lowver Cretaceocus age.

The nearest exposures of older formations are found, some elght
miles to the vest on the Bovie Lake structwre. In this locality
strata of Permo-Pennaylvanian and Mississippian ages are represented
and still fwrther t0 the vest in the Liard Mountains beds of Devonien
and Silurian ages are exposed.

To the east-northeast of the peruit areas, along Oreat Slave Lake
and the tributaries of the Mackensie River, the Mississipplan and Perwo-
Pennsylvenian sediments are absent so that only Silurian and Devonian
strata comprise the Palaeosoic section.

Recent deep vildeat wells in the extreme northeastern pert of
British Columbia, and the Northwest Territories have made it possible
um.na-mmum.hu-—--tu“
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The entire area of the permits is one of low relief. The
average elevetion is about 1500 feet above sea level. The only
relief is Gue t0 the rivers and creeks that cut channels of depth
vhich vary from & fev feet t0 200 feet. Low morainal hills, proe-
bably not exceeding 50 feet in height, provide some relief in the
interstrean area.

The permit areas are drained by the Muskeg and Arrovhead Rivers.
These streanms Join with the Liard River.

ETRATIGRAPHY

Qeneral Ststement
Within the permit areas, bedrock was cbserved only along the

Muskeg River. The strata here consists of interbeds of sandstone
and shale of Lover Cretaceous age.

The nearest exposures of older formations are found, some eight
miles %0 the vest on the Bovie lLake structure. In this locality
strata of Perwmo-Pennsylvanian and Mississippian ages are represented
and still fwrther t0 the vest in the Liard Mountains beds of Devonian
and Silurian ages are exposed.

To the east-northeast of the permit areas, along Oreat Slave Lake
and the tributaries of the Mackenzie River, the Mississippian and Permo-
Peonaylvanian sedinents are absent so that only Silurian and Devonian
strata comprise the Palaeosoic section.

Recent deep vildeat vells in the extreme northeastern part of
British Colusbia, and the Northwest Territories have made it possible
0 predict, vith a fair dogree of accuracy, the thickness and lithology




of the buried formations of the permit areas. Based o this wll
information and that obtained from regional swrface studies, &
composite stratigrephic columnar section has besn prepared Mo
Permit Aress 1054 and 1055 (Figwre II).

A brief description of each of the furmations bensath Lie
peruits followe:

SILIRGAN
About 500 feet of Silurian strete are exposed on Nebmi Butte.

These strata consist of silicious lisestone and Golemite altereiing
in dark and Light coloved beds sbout thrwe feet thick. el of U
rock is fine-grained, hard and dense, and lme been indwreted Wy
silicious and calcarecus solutions.

To the nortiwest of the map area, in e OGrest Slawe e
region, vells have penstrated over 000 feet of beds believed W '
of Silurian age. The basal part of this section 4s latwm a8 W
Red Beds and consist of red calcarecus shale, and Qpewm. The ower-
lying beds, some 500 feet thick, are made W of dolonite and snigirite.

In wvells drilled nearer 1o the subject permit areas in Writies
Columbia, a section somevhat similar %0 Lt "ound et Great flave me
been encountered. This Bilurian section ia British Colubia hes bees
broken down into the Red Beds at the base overlaisn W Ve Chinchags
formation (Figwre II).

Hiédle Devonisn
Like the Silurian, the Middle Devonien beds crop out west of Whe

subject peruits and 10 the east-northeast along Grest Slave lake. Ia
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sddition mumercus vells in northwest British Colwbia have penetrated
these beds.

Based on owr present inforwation, we are of the opinion that the
Middle Devonian in the permit arsas is more like that found at the

Great Slave section than in the mountains to the wvest. Using the
information from the above mentiomed wells, the Middle Devonisn has
been divided into tiree main formations. These are, from bottom wp,
as follows: Keg River, Muskeg and Slave Foint.

Keg River
In the nearest deep test well, the Keg River formmtion bas a thicke

pess of 220 feet. It comsists mainly of dolomite of the reefoid Wype.
Over vide areas, however, the Keg River formation “wries considersbly
in lithology. In some areas argillacecus limestone with brown bituninous
shale pertings are present. In others, linestons and dolomite predominate,
and in a fev wvells anhydrite agpears along vith the dolomite and limestone.
The base of the Keg River fourmation is selected at the first
appearance of the Chinchaga evaporitic series. The Middle Devonian
Muskeg formation overlies the Keg River forwation. In some sreas this
contact is 4irficult %0 pick and, for this reason, the two formations
are shown on the stratigrephic ¢olumn (Figare II) as one wmit.

Muskeg

The Muskeg formation varies comsidersbly in lithology throughout
northern Alberta, British Columbia and the Nortiwest Territories. In
the nearest deep test studied, the Muskeg formation consists mainly of
dlomite. To the southeast, in Alberta, this dolomite facles changes
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to interbedded dolomite and limestone, and still farther to the

south anhydrite is prodominant wvith dolomite and limestone present
in ssall smounts.

Slave Point

The Slave Point formation has a vide distribution in the North-
vest Territories, Alberta and British Columbia. It ocutcrops on
Great Slave lLake where it wvas first described by Cameronl of the
Canadian Geological Survey. Within the general area of the subject
permits, this formation has a thickness of about 300 feet and comn-
sists alnost entirely of limestone. In some cases a few feet of
anhydrite and dolomite occur near the base. The limestone is browm,
light brown and light yellowish grey and micro-fragmental. The
contact of the Slave Point formation with the overlying Upper Devomian
Hay River shale is sharp and probably conformeble.

UPPER DEVONIAN

Hay River Shale

The type section of the Hay River shale is exposed on the Hay
River, sbout 1A0 miles to the east-northeast of the report area.
Also it bas been encountered in all deep test wells in nearby aress.
In the subject report ares, the Hay River shale is expected to be
about 2000 feet thick. The basal part is believed to be made wp of
greenish grey shales vith a fev interbeds of limestone. In some
vells, however, the extreme basal par~t consists of dark grey nom-
calcarecus shale vith small carbonacecus flecks and in places
bituminous flecks.

1 Cameron, A.E. - Geological Survey of Canada
Swumary Report, Part B, 1921.
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to interbedded dclomite and limestone, and still farther to the
mﬂuumuu“udmm
in ssall smounts.

Slave Point
The Slave Point formation has a vide distribution in the North-

vest Territories, Alberta and British Columbia. It outcrops on
Great Slave lake where it was first described by Cemeron’ of the
Canadian Geologicel Survey. Within the gemeral area of the subject
permits, this formation has a thickness of about 300 feet and com-
sists almost entirely of limestone. In some cases a few feet of
anhydrite and dolomite occur mear the base. The limestone is browm,
light brown and light yellowish grey and micro-fragmental. The

contact of the Slave Point formation with the overlying Upper Devonian

Hay River shale is sharp and probably conformable.

UPPER_DEVONIAN

Hay River Shale

The type section of the Hay River shale is exposed on the Hay
River, sbout 140 miles to the east-northeast of the report area.
Also it bas been encountered in all deep test wells in nearby areas.
In the subject report area, the Hay River shale is expected to be
about 2000 feet thick. The basal part is believed to be made up of
greenish grey shales with a fev intarbeds of limestone. In some
vells, however, the extreme basal purt consists of dark grey nom-
calcarecus shale wvith small carbonaceous flecks and in places
bituminous flecks.

1 Cameron, A.E. - Geoclogical Survey of Canada
_IM.MI. isal.

T ————




The main part of the Hay River shale consists of greenish grey
calcarecus shale and siltstone. Bands of silty limestone and cal-
carecus siltstone are present and become more abundant in the upper
fov hundred feet approaching the overlying Hey River limestone.

The basal part of the Hay River shale has been correlated with
the wper part of the Beaverhill Lake forwation of central Alberta.
The main part of the formation is equivalent in age to the Woodbend
and the extreme ypper part may be the same age as the Winterbwun
formation of central Alberta.

ISS18S IPP]

The Mississippian formation is exposed on the Bovie lake struc-
ture sbout eight miles to the west of Permit Areas 1054 and 1055. At
this locality the Mississippian comsists principally of limestone and
chert with thin interbeds of black platy shale. The limestone is
dense and finely crystalline, brownish grey on fresh suwrfaces, and

veathers light grey to buff. It is in part massive and poorly bedded,

and in part sandy, silty, and well bedded. Beds up to six inches in
thickness of black papery shale occur at irregular .intervals through-
out the limestone.

In the subsurface of Permit Areas 1054 and 1055, the Mississip-
pian limestone can be expected to be present. This limestone will

be underlain by series of shale and interbedded shale and limestone
known as the Banff formation.

PERMIAN AND/OR PENNSYLVANIAN

Sandstone beds believed to be either Permian or Pemnsylvanian
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" The sandstones are pale yellowish brown fine grained guarts, clesn

and well sorted. Stems or roots and mmercus odd sedimentary
structures ocowr at concentric mounds on the bedding plains. These
sandstones veather to brown or greyish btrown due to irom staining.
In scme outcrops chert bands and cross-bedding are common.

Strata of a similar lithology can be expected in the subsurface
at Permit Areas 1054 and 1055.

LOWER_CRETACECUS
lover Cretaceous rocks are believed to underlie the glacial

drift in the subject permit arees. Where exposed at several
localities along the Muskeg River in Permit Ares 1055, they comsist
of thick sandstone beds separated by drift covered intervals probably
made yp of shale. The sandstones are grey, buff weathering, poorly
consolidated and thick bedded. They are characterized by cross-
bedding, ripple marks, plant frageents and form near vertical cliffs
along the river.

STRUCTURE

Permit Areas 105% and 1055, are located within the plains struc-
ture province of Vestern Canads, and as such, dips in the order of
less than one degree can be expected. On the individusl outerops
along the Muskeg River the smount of dip from horisontal is so ssall
that no determination can be made. However, vhen viewed from a beli-
copter and several outcrops come under cbservation, a distinct wvest-
vard dip can be detected.
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' The sandstones are pale yellowish brown fine grained quartz, clean
and well sorted. Stems or roots and mmerous odd sedimentary
structures occur at concentric mounds on the bedding plains. These
sandstones veather to brown or greyish brown due to iron staining.
In some outcrops chert bands and cross-bedding are common.

Strata of & similar lithology can be expected in the subsurface
at Permit Areas 1054 and 1055.

LOWER CRETACEOUS
Lover Cretaceous rocks are believed to underlie the glacial

drift in the subject permit areess. Where exposed at several
localities along the Muskeg River im Permit Area 1055, they consist
of thick sandstone beds separated by drift covered intervals probably
made up of shale. The sandstones are grey, buff weathering, poorly
consolidated and thick bedded. They are characterized by cross-
bedding, ripple marks, plant fragments and form near vertical cliffs
along the river.

STRUCTURE

Permit Areas 1054 and 1055, are located within the plains struc-
ture province of Western Canada, and as such, dips in the order of
less than one degree can be expected. On the individual outerops
along the Muskeg River the smount of dip from horizontal is 80 small
that no determination can be made. However, vhen viewed from a heli-
copter and several outcrops come under observation, a distinct wvest-
vard dip can be detected.
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CONCLUBIONS A RECOMMENDATIONS

The permit areas under reviev are located in the interior plains
physiographic province of Western Canada, and like much of this physio-
graphic province, the bedrock is larg~ly covered by a mantle of
glacial Arift, muskeg, small lakes and mumerous meandering streans.
Several outcrops of Lower Cretaceous sandstone vere found along the
Muskeg River. From these a very gentle westward dip wvas cbserved.
Apart from this feature no structural observations could be made.

Deep arilling in adjacent areas of British Columbia and the
Northwest Territories, and field work carried out in the mountains
to the vest indicate that strata favoreble for an accumulation of
hydrocarbons will be found beneath the subject permit areas. The
present swrface vork, however, failed to locate any structural
ancmaly vhich might trep oil or gas and, therefore, before a deep
test can be drilled, geophysical work is reccammended.
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