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1. Logcation

Territorial 041 and Gas Permit 1433, comprising
46,820 acres, iz located 20 miles northwest of Fort MeFherson
¥.W.T. The north boundary toushes on the Rat River, the
east boundary 1is 1 miles west of the Peel River, and the
west boundary is along the lower foothills of the Richardson
Mountains., The northeast cormer is at north latitude 67°-40"

and west longitude 135°-30%.

2. Qwnexship

m,.msungmmmmm-r:mm
Tregilges, reprefentative for Rock River Gas and 041 Ltd.
(N.P.L.), 611 Credit Fonmeier Building, Vancouver 1, B. €.

3._Accessibility
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Cansdian Pacific Airlines maintain scheduled flights from
Edmonton.
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and Pesl rivers to Fort NeFherson, and by tractor train to
the property.

L. Climate and Vegetation

Spring break-up 1s usually in late May or early
June. Freese~up may be expected in early October. During
May, June, and July there is Almost contimuous daylight,

vhereas in November, December, and Jamuary, there is little
or no sunlight. The summer ¢limate is pleasant and wamm.
¥inters are severe and the temperature usually drops to

60 degrees below sero for short periocds.

The area is only 3 short distance irim the northern
1imit of tree growth. Except for scattered stands of spruce,
poplar, bireh, alder, and willow along the larger creeks
and rivers, the land surface 1is almost devoid of trees. Most
of the arex 1s covered with muskeg and the nmumerous grasses,
mosses, and low shrubs common to the tundra of the Arctic.

5. Iaysiography

The permit area lies about half way between the
erest of the Richardson Mountain Range and the confluence
of the Peel and Mackenszie Rivers. The general gradient is
easterly. Prom the bread flat river valley covered with
mumerous lakes, to the foothills of the mountains where only
a few small lakes are located, there are large open plains
separated by small rock-strewn ridges and hummoeks, and
ineised desply by the larger water courses. The Rat and
Barrier Rivers and main tridutary creeks flow in deep-ecut

valleys wrich in plnces are canyon-like.




6. Purpose of the Investizablon

The investigation was undertaken in order to survey
and map all availaple geological data on and ad joining the
permit u';n for the purpose of ascertaining the oil and gas
potential.

7. Metheds of Investizatlon

The field work was carried out by A.G. Pentland

and Alfred R. Allen, A float-equipped Cessna 170B aireraft
was used. Flight lines were made over the permit area at

slow speed and low altitude, suitably spaced so that all
outerops eould be observed and recorded., Landings were then
mondmdmmmwunlmr

the rock exposures. lnld‘thln’nt-td'lhu-d
Technical Surveys on a scale of 8 miles to the imch, and R.A.F.
serial photographs were used. Aeria)l mosaies, on a scale of

1 mile to the ineh, mmorr-mmu.

8. Resional Geology
Permit 1433 1s in an area underlain by sedimentary

mnum.mnm.ranmummumz—.
mmmum,w-tu«m
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along the major rivers,is as follows!
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Stratigraphic Table
M
Quaternary Recent Tll:l, landslides, river gravels,

pea
-_”_’—‘—__—
Tertiary Eocene Imperfectly consolidated sands,

elays, and conglomerates with
lignite. Contain leaf and plant
fragments

Erosional Uneconformity

Cretaceous East Fork (OGray shales

Little Bear Sandstone and shale with ccal

Slater River Dark grey to black shales, some

Sans Sault siltstones and sandstores.
Fine-grained sandstone with
gmmtom sandy shales,
sandstone conglomerate at
or near the base.

“W

e e e e et

Permo- Dark Muﬂto brown
Carboniferous sandstones siltstones,
conglomerate

Erocsional Unconformity

Upper Devonian Imperial bo-.- .‘.thl sandstone
Fort Creek 'm slates, thin sand-
. #; bituminous shales,
coral reef and limestones;
Rampart Heavy lut‘ n-: t
8 massive a
with or without coralline
s; limestone interbedded
with slates in middle part)
limestone in lower part.
Bear rock Brecciated dolomites and lice-
stone, gypsum and anhydrite

M
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Stratigraphic Table (Contimued)

Erosional Unconformity

Silurian Ronning Linestone with chart.
group
Ordovician Argillites and shales 1,500
Cambrian Macdougal Limestone; greemish, grey, 6,500
group and black shales;

sandstones, gypsum, ete.

Camb Katherine Interbedded quartzites
and/or group and black platy shales
earlier
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Eighteen miles north of the permit area steeply
dipping blue and grey mottled limestone has been classed
as Cambrian by fossil evidence. Similar appearing non-
fossiliferous rocks in a dome-shaped outerop 28 miles north-
west of the permit have been mapped as Cambrian ? and ?
ordovieian by Perry (3) and Gabrielse (6). The Macdougal
formation has been mapped on Macdougal Creek to the south by
Hume (3) and there it is composed of limestones, chocolate~
grey, and black shales, sandstone and gypsum. In the lower
canyon of the Peel River and Mountain River Steleck (8) by
11thology, has mapped 2000feet of black argillite and chert
as Cambrian.

ordovieinn and Silurian grey and black shale,
black siltstonme and chert have been mapped by Gabrielse (6)
20 miles south of the permit area. Ordovieian beds have
been mapped by Stelek (8) in the lower canyon of the Peel
River<-these belng black shale and argillite containing
graptolites. Silurian rocks are lkmown to outerop over a
widespread ares in the Mackensie River basin. They have
been found from Great Slave Lake through Norman Wells and
northward into the Mackenzie mountains. Hume (3, p.14)
suggests that these rocks be divided into two, a lower,
Ronning group and an upper, Bear Rock formation. The
Ronning group consists of limsstones with chert. It con-
taine in places a Niagara fauna. The Bear rock group lies
with a marked erosional disconformity above the Romning
group. The age 18 somewhat in doubt because fossils are
scarce. It may be Silurian or Devonian. It consists of




breceiated dolomites and limestomes, gypsus and anhydrite.

In the Norman Wells and Mackenszie river areas to
the southeast of the permit Devonian stratigraphy has been
gtudied in considerasble detail. The Middle Devonian strata
have been termed the Ramparts formation. The Upper Devonian
roeks have been divided into the Fort Creek and Imperial
formations. The Ramparts formation is composed of a L 00~foot
limestone base, a 700-foot shale middle member, and a 180~
foot upper limestone. The limestones are corraline and
petroliferous. The Fort Creek formation is divided into a
lower shule 385 to 540 feet thick overlain by reef limestone
up to 400 feet thick, a 100 to 400-foot bituminous smons, all
topped by 700 to 800 feet of shale. The Imperial formatiom
is composed of about 2000 feet of sandétones with associated
shales and coraline limestone near the base and top.

Twenty miles south-southwest, and 12 miles west of the permit
area there are extensive outerops of Upper Devonian rocks
(Imperial formation in part). At the base there 1s a bed
of conglomerate contalning cobbles of black chert, quartsite,
and siltstome; overlain by grit, sandstone,shals, and pebble
conglomerate; all with a distinetive mauve colour. Estimated
thiskness is 5,000 and probably 7,000 feet.
mmmmrmmu-‘nm permit
area are rouks slassed by Gabrielse (6) as Pennsylvanian,
and ? Permian.. The base of this rock assemblage 15 a red-
weathering conglomerate, 150 feet thick, which lies dis-
conformably on the Upper Devonian strata. The conglomerate
is overlain by grey cliff-forming sandstone and argillaceous
siltstone. The estimated total thickness is 1500 feet.
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Most of the region is underlain by a thick series
of eliff-forming grey, brown, and rusty sandstone and silt~-
stone and grey and black shale, all of which has been
tentatively deseribed by Gabrielse (6) as Pemnsylvanian to

Cretaceous.

Easterly from the Richardson Mountain towards the
Peel and Mackenzie Rivers there is a general east dip and
Cretaceous rocks outerop over most of this region. In the
Peel Plateau these comprise friable buff and grey sandstone,
flagey sendstone, and soft grey shale and siltstone. To
the north, on Mount Goodenough, more than 500 feet of shale
and siltstone is overlain by 1000 feet buff and grey weil
indurated sandstone snd siltstome. To the east, on the
Aretiec Red River, there is 500 feet of sandstone with
conglomerate near the base overlain by 1500 feet of black
shale with some sandstone beds, and 900 feet of heavy sand-
stone alternating with sandy shales.
= Tertiary buff and yellow flat lying sandstone
with some basal conglomerate unconformably overlies Cretaceous
sandstone and shale on the Barrier and Rat Rivers.

The general structural tremnd is morth to north-
east. The central part of the region is underlain by : i
gently folded strata, whereas to the west there is a grada- |
tion to closer folding and some faulting, and to the east
there 15 a cover of flat lying rocks.

|
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9. lesal Geology

Flat lying Tertiary sandstone outerops over permit
1433 except for the southwestern part where folded Cretaceous
rocks are exposed. The southeasterly trending axis of a
large anticlinal fold extends across the southwestern
quarter of the permit area, and a synelinal axis extends
from the northwest cormer to the flat lying Tertiary sand-
stone along the Barrier River and probably under this and
the Bond Creek valley.

Upper Jurassic rocks outerop along Little Fhosbe
ereek 2 miles northwest of the northwest cornsr of the
permit , and in the south side of the Rat river one half mile
upstresn from the ereek mouth. The lowest exposure of this
section is composed of soft chocolate brown shale Interbedded
with light gray brown-weathering sandstone. This is overlain
by massive 2-foot to 8-foot beds of gray compact arenacecus
sandy shale interbedded with softer gray to chocolate brown
thin-bedded shale. Ripple marks occur in the sandy shale.
Coneretions are scattered throughout the sandstone and shale.
Carbonaceous material is included throughout this rock and
u-nmmmwmpm-hmw-um.
The fossils Aucells bremni and Mopotis sp. collssted from
this loecation have been classified by C.R. Stelek (8) as
Upper Jurassie.

Lower Cretaceocus strata outerop over the western
part of the permit area. The lowest member exposSed is a
1ight grey massive sandstone (individual beds up to 50 feet
thiek) in which are a few thin strata of black shals. This



i# overlain by browm well-bedded sandstone, which in turn is

overlain by 300+ feet of black shale. The black shale grades
upward through several hundred feet of interbedded sand-
stone and shale to light grey, duff-weathering, hard, flaggy
to massive sandstone. The sandstone outerops on most of the
hills and ridges north of Barrier River near the northwestern
part of the permit. This prominent sandstone member is
overlain by a thick series of sandstone and shale generally
soft and thin bedded. Near the base of this there are a

few beds of grey pebble conglomerate overlain by black ecal~
careous sandstone and carbonaceous-shale in which oecour
mumerais casts of a poorly preserved fossil resembling
inoceramus and numerous unrecognizable plant fossils and
fucoidal borings. Fossils from these strata, collected

from the Barrier River and ereek flowing across the north-
west cornor of the permit are as follows:

Hueuls
These have been identiried by C.R. Btelek (8)

of the University of Alberta.

Tertiary conglomerate and sandstone unconformably
overlies the Lower Cretacecus sandstones and shales. The
base of the Tertiary formation is composed of a thin and
irregular bed of grey pebble conglomerate, poorly consoli~
dated contalning sbundant carbonaceous fragments. This is
overlain by uniformly flat-lying, soft, thick-bedded grey to
yellow and buff sandstone. On upper Bond Greek near the base
of the formatim there 15 a 75-foot some of very seft thin-



bedded grey sandstone and shale underlain and overlain by
massive buff sandstone. The unconformable contact between
the Tertiary and Lower Cretaceous formations on upper Bond
Creek is clearly evident where flat-lying yellow to buff
massive soft sandstone lies on well bedded grey sandstone
and sandy shale dipping north at 35 degrees. As well as
carbonaceous plant fragments the clamshell Mya occurs
abundantly throughout the formation, and a fossil classified
by C.R. Btelek of the University of Alberta as Sphaerium ?
was found at one location. '
The permit area is for the most part covered with
flat-lying soft massive Tertiary sandstone and conglomerate.
Near the western boundary, however, along Barrier River and
the oreek to the north, Lower Cretaceous sandstones and shales
are folded snd faulted. A broad synclinal structure extends
southeasterly from the northwest cormer of the permit to the
Tertiary sandstone on the Barrier River. This clearly defined
structure very likely extends diagonally across the permit
under Bond Creek Valley. A parallel anticlinal structure,
well exposed on Barrier River and the creek to the north
extends across the southwestern part of the Permit. The
erest is composed of highly contorted, and in places faulted
strata, and the southwest flank is complicated by minor folds.
Also on Barrier River, a mile to the southwest, a sharp anti-
eline lies parallel to the above deseribed structure and
probably extenmds through the southwest cormer of permit 1433.

10. Economic Possibilitles
The Mackenzie River basin, by virtue of the Norman
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Wells field, kmown oil and gas Seepages, and favorable
stratigraphy throughout is consgidered to have excellent oll
and gas potentials. Tertiary and Lower Cretaceous strata,
outerop on Permit 1433 which is loecated within this basin,
It is highly probable that the entire assemblage of older
roocks known to be favorable for the occurrence of eil and
gas underly the Tertiary and Cretaceous sediments. The
S1lurian or Devonian Bear Rock formation, comtaining reef
1imestone, porous dolomite and gypsum 1is considered to have
the best reservoir possibilities. Overlying this, Middle
Devonian Ramparvs formation is coralline and suitable for the
sccumilations of oil and gas.

One and probably two antieclinal structures in the
Lower Cretaceocus strata extend across the southwestern
part of the permit area.-

Favorable anticlinal structure in Lower Cretaceous
strata outeropping on the southwestern part of Permit 1433,
and the possibility of similar folds below the Tertiary
rocks overlying the remainder of the permit area, along with
possible occurrences of reef limestone in the underlying
Devonian and Silurian formation, warrant geophysical survey-
ing of the sub~surface geology. It is recommended, therefore,
that a seismic survey be conducted over Permit 1433.

(lclitbens |, / 257
(eesesd .
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Rormis No, L33
Yukon Terrdtory

1. Lesation
Permit No. 1438 is situated at 65°50' north and

134,°45" west in the Yukon Territory. It is 175 miles north-
ecast of Dawson or 230 miles west of Norman Wells on the
Bonnet Plume River near its confluence with the Peel River.

It ie about 55 miles south of the Aretic Cirele and 12 miles
south of the southwest cormer of the Peel Flateau Reservation.

Canadian Pacifie Alrlines operates two scheduled
flights per week from Bdmonton to Norman Wells, using a
DC-3, and three scheduled flights per week from Norman
Wells to Aklavik using an Otter. During the mumer there
are usually many extra flights to take care of the addit~
ional freight and passengers.

Mach of the heavy freight is shipped into the
country by train and barge during the swmmer months. Preight
is shipped from Bdmonton to Waterways by train, a distance
of 300 miles, «nd thenee by barge down the Athabasks River,
Athabasea Lake, Slave River, Oreat Slave lLake, and Mackensie
River. The only interruption to navigation on this route
1s the l6-mile portage from Fitsgerald at the northern bound~
ary of Alberta to Fort Smith in the Northwest Territories
because of rapids in the Slave River.

- -
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LOcally, access during the mumer is by float-equipped
aireraft or by hslicopter. Several of the lakes on the Permit
are large enough for the operation of seaplanes. The trans-
portation of heavy equipment would be facilitated during the
winter when tractor-trains can be cperated across the frosen
lakes and swamp® or runways could be kept open on the larger
lakes for large freight aireraft equipped with wheels or skis.

2. Qwnership

The permit consisbs of 52,64k acres. It is owmed by
Roek River Gas and 011 Ltd. (N.P.L.) 611 Credit Foneler Bulld-
ing, 850 West Hastings Street, Vancouver 1, B. C. MNr. John
Aubrey Tregilges is President.

3. Clinmate and Vegmetation

The rivers and ereeks gemerally open during the latter
part of May but ice may remain on some of the larger lakes
until the first or second week in June. Freeze-up comes in
late September or early October, but occcasionally the larger
rivers remain open until well into November.

During May, June, and July there is almost continuous
daylight and warm swmer weather. Puring the mid-winter months,
the sun is below the horizon the greater part of the day. The
result is that the length of day varies rapidly during the
intervening months, The winter may be severe with temperatures
as low as 50 or 60 degrees below sero.

The area is not far from the northern limit of tree
growth. Generally, the trees are small and serubby, but in a
fow sheltered places along the banks of streams, they may grow



to a height of 40 feet. They consist of white spruce, poplar,
and birech, Willow and alder may grow in thick masses along

the banks of streams. A great part of the area is covered with
the various types of moss that are common to the Aretic tundra.

L. Paysiography

Permit No. 1438 is situated in the angle formed by the
junction of the Richardson and Mackensie Mountains. It straddles
the Bormet Plume River for a distance of sbout 12 miles near
the junction of this river with the Peel.

Hore the Bormet Plume Valley is one to two miles wide.
The bottom is made up of numerous gravel and sand bars between
which many branches of the river wind and twist in a braided
fashion. homm'mm.ﬂmrwutcml
of bedrock with the exception of the first three miles above
the Peel River.

The area to the west of the river is flat and covered
by mumerous lakes and swamps. Its elevation is only a few
feet above that of the river bottom. The area to the east of
the river rises somewhat more abruptly and eulminates in a
hill situated near the central part of the eastern edge of the
permit., This hill 15 some 200 to 300 feet above the river
bottom.

5. Purpose of Investigation
The geological investigation of this area was under-
taken in order to map the ocuterope of rock and to determine

their age and attitude. It was hoped that this information
mm.um"“umw




work almed at the finding of oll and gas.

6. Methods of Investigation

The party consisted of A.R. Allen and A.G. Pentland.
A Cessna alreraft, model 170B, equipped with floats was used
for transportation. PFull camping equipment was carried. The
method used was to fly over the permit area at low elevation
andatndundcmilh.mdhoﬂuhohnmthopmﬂl
topography and to spot outerops. Flight lines were along the
borders of the permit first and then several passes were made
acrose the central part. In addition, all rivers and streams
on the permit or within a radius of several miles of the
thﬂ.mhoﬂortoluﬁom-wﬁntdﬁt
have a bearing on the structure of the area.

Control of flight lines was by means of maps and
aerial photographs. The § miles to 1 ineh map from the
national topographic series, which is published by the Depart-
ment of Mines and Technical Surveys, was found to be aceurate
and useful for the purpose of determining the limits of the
permit and for locating outerops.

The second step was to make traverses onm foot to
examine all outerops, collect fossils, and determine attitudes.
Generally, a landing was made on a river or lake, the party
eplit into two, one going in each direction, and a pace and
compass survey was made or the outerops were located by means
of maps and aerial photographs.

A photographic mosaic was made to the scale of 1 inch
to L mile on which outerops were accurately located and the
whole was traced in order to have the map in a form from which




7. Elstory of Geologleal Investigation

Early geological investigations in the Mackenzie
Eiver basin werz carried out by Mmu.u) c-on.(”
ah’ other geologists. The Northwest Company, a subsidiary of
Imper: s 941 Limited, began exploration and drilling in the
Mackenzie Rive: iea in 1919. This work led to the discovery
of the Norman Wells fiei: tn 1920. The Geological Survey of
Canada sent parties into the rleld with the result that Hume,
Kindle, Cameron, Whittaker, and Williams issued reports during
the years 1921 to 192i.

The work received a great impetus during World War II
when oll was considered tc be of strategic importance. In the
early sumer of 1942 geclogical work was conducted over a
wide area by several geologists.

Widespread interest has developed again duving the past
year with the result that many parties were in the field dur-
ing the summer of 1957.

8. Rexional Stratizraphy

The oldest rocks kmown in the area are guartzites and
black platy shales of the Katherine group. No fossils have
been found and therefore the exact age 1s not lmown., However,
they underlie rocks of the Maedougal group, shich have been
aseigned to the Middle or Upper Cambrian on the basis of fossil
evidence. Therefore, they are assumed to be Cambrian or older

hmo




Quaternary Recent !nll:l s, landslides, river gravels,
pea

Tertiary Eocene Imperfectly consolidated sands,
elays, and oo:‘:ﬂ.enuus with
nm{.. Cont leaf and plant

P e

Erosional Unconformity
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e ————-—

Cretaceous Bast Fork Gray shales
ILittle Bear Sandstone and shale with coal
S8later Dark to black shales, some

River giltstones and sandstones.
Sans Sault FPine-grained sandstone with
glaneconite, grey sandy shales,
sandstone and conglomerate at
or near the base

Permo- Dark shales, m{“to brown
Carboniferocus sandstones and siltstones,

Green, fine-grained sandstone
and shale

:ru glates, thin sand-
onesj bituminous shales,

coral reef and limestones;
lower dark platy shales
Ramparte Heavy massive limestone at
top with or without coralline
8} limestone interbedded
with shales in middle !m;
limestone in lower part.
Bear rock Brecciated dolomites and lime-

stone, gyprum and anhydrite




Stratizraphic Table (Continued)

M 1—-_M

Erosional Unconformity

Silurian Ronning Limestone with chert.

group
Ordovician Argillites and shales 1,500
Cambrian Limes , and 6,500
pm black m!.n; uﬂl .

gypsun, ete.

Eatherine Interbedded quartzites and
qu’ group black platy shales
ear
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The type loecality for the Maedougal grouwp is in

Macdougal Creek Valley. The roecks consist of limestones,
chololate-grey and black shales, sandstonee, gypsum, ete.

Hume (3, p. 13) states that Stelck observed 6,500 feet of slates

and shales overlain by 500 feet of argillites with chert,
oceurring below beds identified as Ordovician because of the
presence of the graptolite, Ietrazraptus. These beds are at
the head of the lower canyon of Peel River and on Mountain
River, a short distance north of Permit No. 1438,

The Ordovician has not been positively identified
throughout a considerable part of the Mackenszie River Basin
but Hume (3, p. 13) states that Stelek observed 1,500 feet
of shales and argillites in the Upper Peel River area. Two
Zones in the middle part of the section contain graptolites
of which Tetragraptus is sufficlent to indicate an Ordovieian
age. These beds outerop in the lower canyon of the Peel
River, in an overturned seetion, and in the upper canyon
above the mouth of the Wind River.

The Silurian roeks are lmown to outercp over a wide~-
spread area in the Mackenszie River basin., They have been
found from Great Slave Lake through Norman Wells and northward
into the Mackenzie mountains. Hume (3, p.ll) suggests that
these rocks be divided into two, a lower, Ronning group and
an upper, Bear Rock formation. The Romning group consists of
limestones with chert. It contains in places a Niagara fauna.
The Bear rock group lies with a marked erosional disconformity
above the Ronning group. The age ir somewhat in doudbt because
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foseils are scarce. It may be Silurian or Devonian. It eon-
eists of brececiated dolomites and limestones, gypsum and
anhydrite.

The upper Devonian strata have been divided into three
formations. The Ramparts formation is at the base, the Fort
Creek formation above, and the Imperial formation at the top.
The Ramparts consists of limestone in the lower part overlain
by limestone interbedded with shales in the middle and this
in turn overlain by heavy massive limestone that in pPlaces
contains coralline beds. The Fort Creek consists of lower
dark platy shale overlain by grey shale, thin sandstone with
some bitwminous shales and coral reef and limestone. The
Imperial formation is genmerally green, fine-grained sandstones
and shales.

Gabrielse (6) and Perry (5) have mapped rocks variously
assigned to the Mississipplan, Pennsylvenian, Permian, and
Cretaceous along the flanks of the Bomnet Plume anticline.
These rocks consist of sandstones, siltestones, and dark-
colored shales. Perry states that the base of what he calls
"Pennsylvanian and ? Permian" is marked by a red-weathering,
pebble and cobble conglomerate and breccia north of Rat Lake.
These beds overlie older rocks with angular unconformity.

The Cretaceous is divided into four groups. The
Sane Sault group at the base is composed of fine-grained sand-
stone with glaueconite, sandy shales, and usually sandstone and
conglomerate at or near 1ts contact with the older formations.
The Slater River formation above ir made up of dark grey to
black shales with some siltstone and sandstone. The Little
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Bear formation contains gandstone and shale with coal. In
many places it contains impressions of large Incceramus,
Sesphites, and Matlnoesras. The East Pork formation, composed
of grey shales, forms the top of the Cretacecus.

The Eccens lies with erosional unconformity on the
Cretaceocus or older beds. It is made W of imperfectly eom=
solidated sands, clays, and conglomerates. In many places it
contains leaf and plant fragments and nay contain lignite.

9. Loes) Stratisraphy
Mmawpﬁdwpmhh-lhdwmmo.

pml-cmmyormmunrmwmrht
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gouthern boundary. Of all the formations mentioned under
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worked out in considerable detail along the Peel River, Noisy
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in the vicinity of the Permit.

Cambrian
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maseive dark grey to bluck argillite and limy argillite to
almost paper-thin shale interbedded with 1limy and occasional
arenaceous strata. In one outerop the sandy beds are cut by a
network of caleite stringers. The average strike is between
northwest and north and the dip 1s 55 to 65 degrees to the
northeast. In a few places the beds have been contorted inio
small, rather tight folds with dips ranging from 75 degrees
southwest to 55 degrees northeast.

Hume (3, p. 13) states that Stelek observed 6,500
feet of slater and shales overlain by 500 feet of argillites
with chert at the head of the lower canyon of Peel River and
on Momntain River, which enters Peel River from the northwest
a short distance above the Bomnet Plume. The only fossils
found were Tetractinellid remains.

Ordovieian
Stelek found 1,500 feet of shales and argillites in the
lower canyon of the Peel River in an overturned seetion
Lmmediately above the whirlpool. Two sones in the middle part

of the section contain graptolites of which Tetragraptus is
suffieient to indicate an Ordoviecian age.

Bilurian
Outerops of what 1s believed to be Silurian limestone
were found on a hill that rises some 200 to 300 feet above the
river level and is situated near the cenire of the castemn
boundary of the permit. Here the limestone forms massive
eliffs. It is light to dark grey in ecolor and weathers to a

grey or light buff color. In places it is ferruginous.




Generally the limestone is so mapsive that 1t is diffisult to
determine attitude., Where bedding was chbserved the strike was
about 150 degrees and the dip 25 degrees to the northeast.

Near the base of the hill, two small outerops were
seen in shich beds of limestone, two to three feet in thickness,
were interbedded with shale and limy shale. This probably
reprefents the lower part of the Silurian and may be
gradational into the underlying Ordovieian shales.

Eocene

Rocks of Eocene age were observed along the east bank
of the Bonnet Plume from near ite mouth to three miles above
the junetion with Noisy Creek, and in a single isclated outerop
on the bank of a mmall strean situated near the central part
of the southern boundary of the permit, The beds consist of econ-
glomerate interbedded with sand and poorly consolidated sand~-
stone. The color ranges from grey and greenish grey to buff
and rust. Numerous plant fragments and a few poorly preserved
impreseions of other fossils were oberved.

A lignite seam iz burning on the Peel River about a
mile above the mouth of the Bonnet Plume. The Eocene beds
lie with high angular unconformity on the older formations.

10. Stmuetursl Seology

The axis of a major antieline projects across
Permit 1438. The antieline has been mapped'>) for a distance
of 90 miles north of the permit. Mume (3, p.73) quotes Stelck
who deseribed the structure as a droad anticlinorium, the west
1imd of which exposes Devonian strata on Mount Reception and




the east limd 30 miles distant, includes the overturned
Devonian beds of the lower canyon of Peel River. The anti~
eline is belleved to be contimuious with the Rat River anti-
eline of Richardson Mountains west of Fort MeFherson.

The only elue to the struecture found within the limit
of the permit is the easterly dipping limestone which out-
erops along the eastern boundary. However, there seems little
doubt that the structure contimues through the permit and that
the recent gravels of the Bonnet Plume River and the Eocene
conglomerates and sandstones are underlain by Cambrian strata
that form the crest of the anticline.

11. Economic Fossibilitles

Studier in the Mackenszie River basin have indicated
that the Bear Rock formation of Silurian or Devonian age
contains by far the most porous strata in the area. Upper
beds of the Ramparts formation of Upper Devenian age are
commonly coralline and so too are .ue upper beds of Silurian
age.

SBandstones at the base of the Cretacecus and in the
Imperial formation of Upper Devonian age could act as reservoir
rocks.

All of the formations mentioned above have been
eroded away from Permit No. 1438.

The Macdougal and Mount Katherine groups of Cambrian
age are generally considered to be less favoursble for the
accumilation of ofl. Hume (3, p. 110) states "it appears
that the best prospects for oll are in the Devonian and Upper




S1lurian beds, with less favourable conditions in the older
S8{lurian and Cambrian strata.”

Although the anticline deseribed above is of sufficient
gize to be of Lmportance af an oil structure, the strata that
might serve as a reservolr for oil have been eroded away with
the exception of those of Cambrian age. Therefore, the chances

of finding oll on thir permit have been reduced to the point
where the expenditure of further money on exploration appears

to be a poor gamble.

Vzneouver, B. C.
September, 1957.
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Report on the Ogology

Pormit No, 1L30
Xukop Zerritory
1. lesation
Permit No. 1438 1s situated at 65°50' north and

134°45" west in the Yukon Territory. It is 175 miles north-
ecast of Dawson or 230 miles west of Norman Wells on the
Bonmet Plume River near its confluence with the PFeel River.

It 4 sbout 55 miles south of the Aretic Cirele and 12 miles
south of the southwest corner of the Peel Flateau Reservation.

Canadian Pacifiec Alrlines cperates two scheduled
flights per week from Edmonton to Norman Wells, using a
DC~3, and three scheduled flights per week from Norman
VWells to Aklavik using an Otter. During the mumer there
are wsually many extra flights to take care of the addit-
fonal freight and passengers.

Mugh of the heavy freight is shipped into the
country by train and barge during the swmmer months. Preight
is shipped from Bdmonton to Waterways by train, a distance
of 300 miles, and themee by darge down the Athabaska River,
Athabasca Lake, Slave River, Oreat Slave Lake, and Mackensie
River, The only interryption to navigation on this route

is the lé6~mile portage from Fitsgerald at the northern bound-
ary of Alberta to FPort Smith in the Northwest Territories
bocauss of rapids in the Slave River.




LOcally, access during the summer is by float-equipped
alrerart or by helicopter. Several of the lakes on the Permit
are large enough for the operation of seaplanes. The trans-
portation of heavy equipment would be facilitated during the
winter when tractor-trains can be operated across the frosen
lakes and swamps or runways could be kept open on the larger
lakes for large freight alreraft equipped with uheels or siis.

2. wnership

The permit consishs of 52,644 asres. It is ownmed by
Roek River Gas and 041 Ltd., (N.P.L.) 611 Credit Foneier Bulld~
ing, 850 VWest Hastings SUreet, Vancouver 1, B, €. Mr. John

Aubrey Tregilges is President.

3. Slimate and Vesetation

The rivers and ereeks gemerally open during the latter
part of May but ice may remain on some of the larger lakes
until the rfirst or second week in June. Freeze~up comes n
late September or early Ostober, but oceccasionally the larger
rivers remain open until well into November.

During May, June, and July there is almost contimuous
daylight and warm swmer weather. During the mid-winter months,
the mum 1s below the horizen the greater part of the day. The
result is that the length of day vardes rapidly during the
intervening months. The winter may be severe with temperatures
as low as 50 or 60 degrees delow mere.

The area 1s not far from the northern limit of tree
growth. Generally, the trees. are small and serubby, dut in a
fow sheltered places along the banks of streams, they may grow
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to a height of 4O feet. They consist of white spruce, poplar,
and bireh, Willow and alder may grow in thick masses along

the banks of streams. A great part of the area is covered with
the various types of moss that are common to the Aretic tundra.

4. Eaysiography

Permit No. 1438 is situated in the angle formed by the
junction of the Richardson and Mackensie Mountains. It straddles
the Bormet Plume River for a distance of sbout 12 miles near
the junction of this river with the Peel.

Hore the Bonmet Plume Valloy is one to two miles wide.
The bottom is made wp of mimerous gravel and sand bars between
swhich many branches of the river wind end twist in a braided
fashion., The banks are generally low and show few outercps
of bedrock with the exseption of the first three miles above
the Peel River.

The area to the west of the river is flat and covered
by =imerous lakes and swamps. Its elevation is only a few
feoet above that of the river bottom. The area to the cast of
the river rises someshat more abruptly and eulminates in a
hill situated near the central part of the sastern edge of the

permit. This hill iz some 200 to 300 fest above the river
bottonm.

5. Purpose of Investigation

The geoclogical investigation of this area was under-
taken In order to map the cuterops of rock and to detSermine
their age and attitude. It was hoped that this information
would furnish a sound basis upon which t» recommend further
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work almed at the finding of oil and gas.

6. Methods of Investization

The party consisted of A.R. Allen and A.0. Pentland.
A Cesmna aireraft, model 170B, equipped with floats was used
for transportation. Full camping equipment was carried. The
method used was to fly over the permit arez at low elevation
cnlatndudmhtulpdhﬁuhobmvthpnm
topography and to spot cuterops. Flight lines were along the
borders of the permit first and then soveral passes were made
asross the ecentral part., In eddition, all rivers and streams
on the permit or within a radius of several miles of the
“ﬁmﬂuh*hmm-whtnﬁt
have a bearing on the strusture of the area.

) Gontrol of flight lines was by means of maps and
' asrial photographs., The § miles to 1 ineh map from the
MM“.““WW&M
ment of Mines and Technical Burveys, was found to be accurate
and useful for the purpose of determining the limits of the
permit and for loecating outerops.

The second step was to make traverses on foot to
examine all outerops, collect fossils, and determine attitudes.
w.tlﬂ"lﬂo-nMwhb.hm
Split into two, ome going in each direction, and a pasce and
Compass survey was made or the outerops were located by means
of maps and aerial photographs.

A photogrephis mosale was made to the scals of 1 inch
to 1 mile on which suterops were acexrately loeated and the
Whole was traced in order %o have the map in a form from which
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7. Eistory of Seological Livestization

Barly geologieal invesiigations in the Mackensie
River basin were carried out by Ill—on.u) c-u.m
and other geologists. The Nurthwest Company, a subsidiary of
Imperisl 011 Lisited, began exploration and drilling in the
Mackenzie River area in 1919. This work led to the discovery
of the Norman Wells field in 1920. The Geological Swurvey of
Canada sent parties into the field with the result that Hume,
Eindle, Camercn, Whittaker, and Williams issued reports dwring
the years 1921 to 1924.

The work received a grect Lmpetus during World War II
shen oil was considered to be of strategiec importance. In the
early muomer of 1942 geclogieal work was conducted over a
wide area by several geologists.

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

8. Regional Stratiziaphy

The oldest rocks knmown in the area are quartzites and
black platy shales of the Katherine growp. No fossils have
been found and therefore the exact age is not knowm., However,
they underlie rocks of the Masdougal growp, shich have been
apaigned o the Middle or Upper Cambrisn on the basis of foszil
evidence. Therefore, they are assumed to be Casbrian or older
in age.

AT}
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Etratigraphlec Table
Quaternary Recent hl::l. landslides, river gravels,
pea
Terti Eocene Imperfee econsolidated sands
- elays .:.1! tes with ’
ncnt‘-. Con lsaf and plant

Erosional Unconformity

Cretaceous EBast Fork shales
Little Bear stone and shale with coal
Slater lumto black shales, some
River sil and sandstones.

Sans Bault Fine-grained sandstone with
Eitoess B Saagientoute ab
or near the base

Permo- Dark shales, to browm
Carboniferocus sandstones ¢




Stratigraghic Table (Continued)

Erosional Unconformity

S8ilurian Ronning Iimestone with chert.

group
Ordovieian Argillites and shales 1,500
Cambrian Macdougal Limestone grey, and 6,500
group black G:L“mh’ 3

Hﬂ: Eatherine Interbedded tes and
or group black platy
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The type locality for the Macdougal group is in

Macdougal Creek Valley. The rocks consist of limestones,
chololate-grey and black shales, sandstones, gypeum, ete.

Hume (3, p. 13) states that Stelek observed 6,500 feet of slates
and shales overlain by 500 feet of argillites with chert,
occurring below beds identified as Ordovician because of the
presence of the graptolite, ITetraszraptus. These beds are at
the head of the lower canyon of Peel River and on Mountain
River, a short distance north of Permit No. 1438,

The Ordoviecian has not been positivaly identified
throughout a considerable part of the Maclenzie River Basin
but Hume (3, p. 13) states that Stelek observed 1,500 feat
of shales and argillites in the Upper Peel River area. Two
zones in the middle part of the section contain graptolites
of which Tetragraptus is sufficlent to indicate an Ordovieian
age. These beds suterop in the lower canyon of the Peel
River, in an overturned section, and in the upper canyon
above the mouth of the Wind River.

The Silurian rocks are lmown to outerop over a wide~
spread area in the Mackensie River basin. They have been
found from Great Slave Lake through Norman Wells and northward
into the Mackenzie mountains. Hume (3, p.li) suggests that
these rocks be divided into two, a lower, Romning group and
an upper, Bear Rock formation. The Romning group consists of
limestones with chert., It contains in places a Niagara fauna.
The Bear rock group lies with a maried erosional diseconformity
above the Ronning group. The age ir somevhat in doubt because

@
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foreils are scarce. It may be SLlurian or Devonian. It con~
sists of brecclated dolomites and limestones, gypsum and
anhydrite.

The upper Devonian strata have been divided into three
formations. The Ramparts formation is at the base, the Fort
Creek formation above, and the Imperial formation at the top.
The Ramparte consists of limestone in the lower part overlain
by limestone interbedded with shales in the middle and this
in turn overlain by heavy massive limestone that in places
contains coralline beds. The Port Creek conslests of lower
dark platy shale overluin by grey shale, thin sandotone with
Some biltwminous shales and coral reef and limestone. The
Imperial formation 1s generally green, fine-grained sandstones
and shales.

Gabrielsze (6) and Perry (5) have mapped roeks variously
aesigned to the Mississipplan, Pennsylvanian, Permian, and
Cretacecus along the flanks of the Bonnet Plume anticline.
These rochks consist of sandstones, siltstones, and dark-
colored shales. Perry states that the base of what he calls
"Pernzylvanian and ? Permian" is marked by a red-weathering,
pebble and cobble conglomerate and breeccia morth of Rat Lake.
These beds overlie older rocks with angular unconformity.

The Cretaceous is divided into four groups. The
Sane Sault group at the base is composed of fine-grained sand-
stone with glaueonite, sandy shales, and usually sandstons and
conglomerate at or near Lts contact with the older formations.
The Slater River formation above 18 made up of dark grey to
black shales with some siltstone and sandstone. The Little



Besr formation contains sandstone and shals with coal. In
many places it contains impressions of large lnoceramms.,
Seaphites, and ¥atincegras. The East Fork formation, composed
of grey shales, forms the top of the Cretacesus.

The Eocens lies with ercsiomal uneonformity on the
Cretacesous or older beds. It is made wp of imperfectily com-
solidated mands, clays, and conglomerates. In many places it
contains leaf mnd plant fragments and may comtain lignite.

9. leea) Stratisraphy
hmﬂ.nﬂdhwﬂ!hwwmmo.

MWM7JWMISV\M-H\1&.£1“
lake~ and swamp-covered area to the wes?. There are vary few
outereps. They ave cenfined to Nolsy Oreek, which just touches
nﬁ.m—m.mdhpﬂt.uamnuu
near the centre of the sastern boundary of the permit, and
uammnhm.ramzm-um
southern boundary. of all the formations mentioned under
w—lm.-nm.ﬁ-m-lm-uw
ually seen to outorcp on the Permit. Eowever, the strata-
mmunwrm-.m
worked out in eonsidersble detail along the Peel River, Noisy
mmmmmm-unmumxuw
in the vieinity of the Pemit.

Cambrian
e Cadrisn beds are well sxposed along the banks of the
Peel River, Mﬁu“wﬁd‘hﬁdﬁ.
and in the canyon of Nolsy Creelk. Here they range from falrly
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maspive dark grey to black argillite and limy argillite to
almost paper~thin shale interbedded with limy and ocecasional
arenaceous strata. In one outercp the sandy beds are cut by a
network of caleite stringers. The average strilke is between
northwest and north and the dip is 55 to 65 degrees to the
northeast. In a few places the beds have been contorted into
small, rather tight folds with dips ranging from 75 degrees
southwest to 55 degrees northeast.

Bume (3, p. 13) states that Etelek observed 6,500
foot of slates and shales overlain by 500 feet of argillites
with chert at the head of the lower canyon of Feel River and
on Momntain River, wvhich entars Peel River from the northsest
a sthort distanee sbove the Bomnet Flume. The eonly fossils
found were Tetractinellid remains.

Ordovieian
Stelek found 1,500 feet of shales and argillites in the
lower canyon of the Peel River in an overtummed sestion
Lwsediately above the whiripool. Two scoes in the middle part

of the section econtain graptolites of which Ietragraptus 1is
suffieient to indicate an Ordovician age.

Silurian
Outerops of what 1s belisved to bde Siluwrian limestone
were found on a Bill that rises same 200 %o 300 fees above the
river level and 1s situated near the cantre of the sastern
boundary of the permit. Here the limestone forms massive
QLS. IN Ls Light %o dark grey in color and weathers to a

grey or Mght duff sclor. In plases 1t is ferruginouws.
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Generally the limestone is so massive that it i» diffiecult to
determine attitude, Where bedding was observed the strike was
about 150 degrees and the dip 25 degrees to the northeast.

Near the basme of the hill, two mmall ocuterops were
seen in shich beds of limestone, two to three feet iIn thisckness,
were interbedded with shale and limy shale. This probably
reprefents the lower part of the Silurian and may be
gradational into the underlying Ordoviecian shales.

Eocene

Rocks of Eocene age were ocbherved along the east bank
of the 3omnet Pluns from near itr mouth o three miles asbove
the junction with Noisy Creek, and in a single isclated outerop
on the bank of a mmall stream situated near the central part
of the southern boundary of the permit, The beds consist of econ-
glomerate interbedded with sand and poorly consolidated mand~-
stone. The color ranges frem grey and greenish grey to buff
and rust. Numerous plant fragments and a few poorly presarved
impressions of other fossils wers observed.

A lgnite seam 15 dburning on the Peel River about a
mile above the mouth of the Bomnet Plume. The Bocene beds
1le with high angular wneonformity om the older formations,

10. Etesetural Geology

The axis of a major antieline projects across
Permit 1438, The ambisline has been mapped'>) for a distance
of 90 miles north of the permit. Hume (3, p.73) quotes Stelek
who deserided the strueturs as a broad antielinerium, the west
lisd of which exposes Dovenian strata on Mownt Reception and

]
| F



the east limdb 30 miles distant, includes the overturned
Devonian beds of the lower canyon of Peel River. The anti-~
¢line 1s believed to bde contimious with the Rat River anti-
e¢line of Richardson Mouttains west of Fort MePherson.

The only elue to the struecture found within the limit
of the permit is the easterly dipping limestone which out~
erops along the eastern boundary. However, there seems little
doubt that the structure contimues through the permit and that
the recent gravels of the Bonnet Plume River and the Eocene
conglomeratesr and sandstones are underlain by Cambrian strata
that form the crest of the antiecline.

11. Econamic Fossibilities
Btudier in the Mackensie River basin khave indicated

that the Bear Rock formation of Silurian or Devonian age
contains by far the most porous strata in the area. Upper
beds of the Rumparts formation of Upper Devenian age are
commonly coralline and so too are the upper beds of Silurian
age.

Sandstones at the base of the Cretacecus and in the
Imperial formation of Upper Devonian age could aect as reservoir
rocks.,

All of the formations mentioned above have been
eroded away from Permit No. 1438.

The Macdougal and Mount Katherine groups of Cambrian
age are generally considered to be less favourable for the
aceumilation of oil. Hume (3, p. 110) states "it appoars
that the best prospects for oil are in the Devoniar and Upper



S8ilurian beds, with less favowrable conditions in the older
Silurian and Cambrian strata.”

Although the anticline deseribasd above 17 of sufficient
gize to be of Lmportance as an oil structure, the strata that
might serve as a reservoir for oil have been eroded away with
the exception of those of Cambrian age. Therefore, the chances
of finding oil on this permit have been reduced to the point
svhere the expenditure of further money on exploration appears

to be a poor gamble.

WO IR e TR e W

Vencouver, B. C.
September, 1957.
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