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Geologdeal Report
Northwest Terrdtorder

1. Sumsary and Conclusions

Permit 15,31 ie sltuated in the Peel Platean,
elght miles southeast of Fort MePherson, Northwest Terri-
torles. The weztern boundary 1s three milee from the
Peel Hiver on which thallow—draft river bLoats naice regular
trips to Fort Helherson durinr:z the sumner nonths, Thue
the transportation of heavy equipment would be comparat-
ively eimple.

The permit is underlain by gediments of the
Imperial formation of Upper Devonian age with the result
that comparatively thallow holes, perhape ranging in depth
from 2000 to 5000 feet, will test all of the nort llkely
oll and gar horiszons,

It 1 not poseible to work out detalls of structure
becaure of the lack of cutcrops on this permit. However,
1% seome probable from a study of the outcrops along the
Peel River and those a short distance southwest of the
permit, that the strata have a gentle dip to the west or
scuthwest.

The structure of the Nerman Wellr fleld is a
monoelinal dip upon which is superimposed a limestone reef
having a maximum thiciness of 500 feet. It is concelivable
that a similar reef muy be found in thir part of the country.
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The fact that the reef wl Furman vells gives rise to gowd
relemic reflections pivee hupe that geophysical wthods will
lead to the diecovery of other reefl I'lelds,

I¢ e recorsaaniad that a selsulce Burvey bve condueted

ag the next step Lln the expluration Jor il e vas,
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Per-it L,3) le sltusted elpht wdler southeast ol
Port MefMerson and tUwee ller eart of the reel River in
the Morthwnst Territuriss. The norttwaszt corner of Lhe
peralt 18 atl the Intervection of 677200 north and 132300

west,

3o 2SCEMAD

The parait consiets of 2,746 acres. It 1s owned LYy

’..1 ni‘.r O‘. ‘n, 111 .”w. (:“.szag). "x. “.F. {:‘me. '
522 Rogere Bulldlyg, Vencouver, 1.C, 18 iresillent. 3

be ApgemidbilliY

Canadian Pacific Alrilines operater reheduled

flighte to Port Mefhrexeon uring a 0C-) ap lar ag lor-an

walle and an “tter fron there north, Dwing the suwewr

mnonths, there are marmy extra Jiighte to tuke care of

additional freight and patsengere. '*
Mueh of the heavy freight 1s shipped fronm

manton LY train to Waterwayr, iAlberta, and thence Ly




barge down the Athabaska River, Athabasika Lake, £lave
River, Great £lave Lake, Mackensie Kiver and Peel River
to Fort MePherson., The only interruption to navigation on
this route 18 the 16-mile portage from Fitsgerald at the
northern boundary of ilberta to Port Emith in the North-~
weet Territories.

Local trmneportation ig usually by 1light aircraft
uring floate in the summer and sikis in the winter. The
transportation of heavy equipment from the Peel Kiver to
the permit should be dane during the winter when the lakee
and mekegr are frozen. Winter roade are conparatively easy

to build and maintain.

J. Cifmate and Voretatlon

The permit 1z situated nearly fifty milee north of
the Arctic Cirele with the result that there is almost
continuous daylight and warm suwmsr weather during May,
June, and July. During the nid-winter months, the sun 1is
below the horizon the greater part of the day. The winter
may be pevere with terperatures as low as 50 or 60 degrees
below zero for short periods,

The rivers and creeks generally open during the
latter part of May but lce may remain on the larger laker
until the first or second weex in June. Preese-up comes in
late September or early Ooctober but occasionally the
Mackenzlo River remains open until well into November.

The area is close to the northern limit of tree

prensthy . Mast of tha twess ave maall and serubby. but in a
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few theltered places along the banks of streams, they may
grow to a height af [0 feet. They consist of gpruce, popler,
bireh, and larch, Willow and alder may grow in thick masees
alonz the banks of streame. The greater part of the area

1z covered by the varlous types of moss and grars that are

comuon to the arctie tundra.

6. Fayslofraply

The permit 1is situated on the large FPeel kiver
Plateau near where it merges into the Mackenzie River
delta on the north and into the Richardson Mountains on
the weet. A part of the area is covered by emall lakes
and most of the remnining part iz covered by mmuskeg. It 1s
drained by large rivers such as the Peel and Arctic Red,
shich flow into the Mackenzie, and by numerous small
gtreans shiech meander across the flat plain. The larger
rivers flow between banke that may be up to 100 or 150 feet
high but the smaller streams are usually eonf ined by low
banks that are covered by muskeg and Arctic vegetation,
and wd a general rule do not expose bedrock., Ux-bow

laikke® are common near the smaller streams.

7. Rurmose of Iuvestigation

The geolagical investigation of this area was
undertaken in order to map the outerops cof roek and to
determine their age and attitude. It was hoped that this
information would furnish a sound basis wpon which to
recommend further work aimed at the finding of oil anc
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5. ietheds of Aavesthuaban

The party consirted of A.R. Allen snd r.G. Pentiland.

A Cesena aircraft, model 170B, equipped with floate was

uged for tranuportution. #ull camping oquipmont web carried.

The method used wag o {1y over the pernit aresa at low
elevation and at reduced cruising speed in order to observe
the general topogpraphy and to epot outcrope. Flight lines
were along the borders of the permit first rnd then several

passes were made avrok? the central part. In addition, all

rivers and streans on the permit or within a racius of
gaveral miles of the permit were flown in order %o locate
all outerop#f that might have & bearing on the structure of
the area.

control) of flight lines wag by meant of maps and
aerial photogrepht . The 3 miles to 1 {nch map from the
National 1opographic teriee, which is published by the
Department of Mines and Technical Surveys, was found to be
accurate and ugeful for the purpose of determining the
1imite of the pernit and for locating sutcrops.

The eecond BLap wag to make traverses on foot to
examine all outerops, collect fossils, and determine
agtitudes. Generally, & land ing was made on a river or
lake, the party separated and pace wx corpass surveys
viere nade or the outcrops were loaated by means of maps and
aerial photogr-phl.

A photogr.phio mosalc waz made to the scale of 1

g4neh to 1 mile on wvhich outerops were aceurately located
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and the whole waz traced in order to make a map from which

additional copies could be taken.

9. History of Geolorieal Investlisatlon

Early yeological investigations in the Mackenzle
Kiver basin were carrled out by licConnell (1), Camsell (2),
and other geologiste. The liorthweet Company, a subsldiary
of Imperial C11 Li-idted, Legan exploration and drilling in
the Mackenzie River area in 1919. This work led to the
discovery of the Norman Wells fleld in 1920. The Geologleal
furvey of Canada sent parties into the f1lsld with the result
that lume, Kindle, Cameron, Whittaker, and wWilliaas pub-
1ished reporte during the yeare 1921 to 192L.

The work receive’ a great impetus during World
wWar II when oil wae considered to be of strategic importance.
In the early surmer of 1942 geological wa k was conducted
over a wide area by several geologiste,

Widespread interest has developed again during
the past year with the result that many parties were in
the field during the surmer of 1957.

10. Eyratizraphy
There are no outerops on the permit. Therefore it

is necegsary to study gections that have been mapped in
other parts of the country in order to predict the types
of pediments that may be encountered below the surface.
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Cambrian

“he oldeet roucsf known in the wrea are quariziles

and Llack platy shalaz cf the Xatherlna Grvupe. &u roeells
have been found and therefore the exact age i not nown,
However, tlisy uacerlie rocus ol the .acdudeuni gloup, waich
have been aseirned to the Middle or Upper Cambrian on the
baele of foesil evidence, and are asgsumed to be C.uwbrian or
older in age.

Cambrian rocks are well expofad wulong the Lanie
of the Upper Feel River. liere they range {rom fairly
massive, grey to bluck argillite and limy argillite to
almoet peper-ithin fhale Interbed:su witn limy anc a few arenaceous
strata. fume (3, p. 13) states that Etelck observed 6,500 feet
of slater anc shales cverlain by 500 feet of argillites with
chert, at the head of the lower canyon of Feel River and on
Mountwin hiver. The c¢nly foseile found were Tetractinellid
remaings,

Lteeply (ippire Llus and grey mottled limestonee
found north of the Fat Fiver in the kichardron Mountalne have
been classed af Cwmbrian by fossil evidence. G.brielse (5)
napped roclte of rin?ler appearance but without fossils in a
Jome=-ghuped outcrop north of fummit Tae at the headwuters of

Fat R fvor .

Srdovician
Ordovician strata appsar tc be absent from the

greater part of the Mackensie River basin but ftelek found
1,500 feet of shales and urgillites in the lower oanyon of the

Psel River. Two sones in the middle nart of tha sastian aontain




graptolites of which ietrarraptus e pufficlent to indicate

an ordovicilan age. Thorefre, it ceemns probable that bede of

thie age underlle the permit.
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£{lurian rocke are Xnown to outcrop over a

widespread area. They have been found from Great Slave Lake

through Norman Wells and northward into the Hackentle

Mountains. Hume su;geste that they be dlvided into two

groups, a lower Ronning group and an Upper Bear Rock forma-

tlon which overlies the Ronning with a marked erosional dis-

conformity. The Ronning group consists of limsztone with chert

and containe a Niagaran fauna in places. The age of the Bear

Rock formation 18 somewhat in doubt because fossile are

gcarce in it. It may be £{lurian or Devonian. It consists
ated dolomitees and 1imestonee, fypsum and anhydrite.

brecciated dolomites ané¢ limestones

of brecci

The high porosity of the

make them a favorable rerervoir ro
In places they are highly bituminous.

ck where they occur without

anhydrite and gypeum.
Oon the upper Peel River, the bage of the £ilurian

ig a limestone conglomerate. This ie overlain by a thick

series of shales and argillites followed by limestones, which

are hard and denee and finely cryetalline.

On Margery Creek, the upper part of the H1ilurian

e reefal dolomites. They are coarsely
t reservolir characteristics.

is composed of nassliv
erystalline and exhibit excellen
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Mddle Devenian

The Ramparte frormation of Middle Devonian age 1is
divided into upper and lower limestone members separated
by & middle ghale member in the type locality.

ftelck reporte that no Middle HRamparts shales
were seen on the Upper Peel River. A conglomerate carrying
Ramparts fossils ie overlain by Fort Creek thales and under-
lain by £ilurian rtrata. On Margery Creek, a rection 22%

" feet thicx eontains lenses and discontinucus bende of foesil

detritus., feveral tmall coral agrregates have been noted and

the upper contact 12 maried by a thick limestone conglomerate.
Scattered accumulaticne of solid tar or bitumen are present
and a fresh surface of limesftone emite a strong odor ¢f

sulphur and gae. ]

Upper Devonian

The upper Devonian 1s usually divided into two
groups, the Fort Creek and Imperial. The Fort Creek form-

Syt o

ation 1s exponed along the Peel River from the Lower Canyon
to several miles below ite junction with Snake River. The
base is composed of a limestone conglomerate and this {ir
overlain by black shales and limestones. Near the top the
shales contain fewer limeetones and are very bituminous, In
the proven field at Norman Wells, a reef in the Fort Creek
formation forms the oil-bearing reservolir and is the eource
of production in that field. ‘.
Non-marine sandstones and shales of the Imperial

formation have been mapped along the Peel Liver about three
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miles west of the permit and along the Mackenzie and Arctic
Red River to the north, east, and southeast. The section along
the Peel River consiete of 50 feet of Jrey sandsiones vverlain
by 10 feet of sandstone mads up of pubangular fragmente 6
feldspar, farronagnesiuwn minerals, and a little guartz. Both
of these sandetoner contain tiny transported fragments of
arphaltites. They are overlain by 100 feet of grey shales
with hard, dark grey sandstonee,.
. rection along the Mackenzle hiver from ten niles
above Tree River to Point faparation ig as follows (3, peSl):
Smooth, grey, crumbly, homogeneous shale; some
thin, fine-grained sandetone beds. 350 feet

Interbedded, fine- and medium-grainec, greenish
grey, blocky and flaggy sandstone and

grey, £ilty shale 500
Grey silty shale and argillaceocus siltstone;
some thin sandstone Lede. Base not seen. 150

11. Loeal Ge0logY

No ocuterops were found on this pernait., The banks
of a U-ghaped lake situated about two milees eouthwest of the

permit expoge the contact between the Cretaceocus and the

underlying Imperial formation.

"t the eactern end of the lmae, talus &luped are
covered with grey to rusty-colored shale. A few sandstoiie
bede, up to one foot in thicknose, are interbedded with the
thale. fipple marks were observe! in the sandstone.

About 500 fleet west, the top of the bank expores
massive buff-colored sandestone and fine-grained conglomerate

with pebhles up to one-half ineh in dianeter. west from here,

] |
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the conglomerate oulcrope at lower and lower elevaticus, form=
ing the shore of the lake at the Weetern end. Here the
sandatone and conglomerate 1r at least 200 feet thicx.

The gradual decrease in elevation of the sundstone anc
conglomerate indlcates & ¢ip of about five degreer to the
woet or southwest.

No fogsiles were {found in thie outcrop. ihe lithology
indicates that the sandgtone and conglomerate are of Lower
Cretacecus age and the rhale with interbeddea sandstones of
Imperial or Upper Devonlan age.

Jterope oi Lo wower (reltuceocur sandstonee snd
conglomerates were examined along the Peel liiver about ten
milee eouthi of tue pormit. liere the banks of the river are
composed of interbedded randstoner and fine-grained con-
glomerater, Gluuconite i& a common mineral in mueh of the
sandetone and imparte e greenish color to 1t. The following
foesils wers collected and rent to C.R. Stelck of the Univer-

sity of Alberta. He identified ther as follows:

Iansredis two species
Zisuromys
Agtarte cf. natosini. Lower Cretacocur

The projeetion of the contact Letween the Lower
Cretaceous and the Imperial formation from the Peel River
through the U-ghaped la<e to the Aretie Red River strongly
indicates that Pernit 1431 1f underlain by Imparial
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for ation of Upper Devonian age.
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T Tentland

ilfred R, Allen

Vancouver, o. U.
November, 1957.
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PuEl RIVER

About 30 miles south of Ft.
Morherson.

Flat lydny grey sandistons and
shale near the base of the
Lower ( relLiGeous.




PEEL RIVER

About 30 miles south of Fort 'wiherson.

lawcomitic sandstone und conglomsrate
at the base of the Lower Cretacecus.
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