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ABSTRACT

Surface geological recounnuissence
nwepping wes comducted on rYermits 1334, 1335, 1330,
1474, and 1475 during the summer of 1957. The
study, designed to provide & preliminary evalua-
tion of the acreage with respect to hydrocarbon
potentialities, showed that & thick series of
sediments underlie the permits. Porous Penn-
sylvanian sandstones and the possibility oi reef
conditions in the Upper Devonian offer good re-
servoir potentialities. Structural comditions,
though difficult to map on a reconnaissance basis,
offer scme potential traps particularly eloag the
western edge of the permits. Detailed surface

fileld studies, designed to provide additiomal

stratigraphic and structural date, are recommended.




INTRODUCTLON ‘

Introductory Statement

The area dealt with /= this report is
located west of Peel River in the Yukom Territory.
It lies within the Peel Plateau area which is
currently undergoing extensive exploration for
hydrocarbon accumulations. The purpose of this
study and report is to evaluate the permit acreage

with respect to hydrocarbon potentialities.

Location and Axea

Yukon Territories 0Oil anc Jas Permits
1334, 1335, 1336, 1474, and 1475 are located
between Road and Trail Rivers west of Peel River
in the Yukon Territory. They lie between Latitudes
56° 30" and 67° 00' N and between Longitudes 135°
00' and 135° 30' W. iermit 1336 contains 50,946
acres, Permits 1335 and 1475 contain 50,604 acres
each ard Permits 1334 and 1474 contain 50,262
acres each. A total of 252,678 acres are contained

in the five permits.
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Iype and Method of Survey

The nature of the work done on the
region was planned to evaluate the hydrocarbon
potential of the acreage, using recomnaissance
surface geological methods. The technigues em-
ployed during the summer involved the use of a
helicopter expedited surface geological survey.
Attitudes of the beds were obtained by either
measurement with a Brunton compass or strike and
dip estimation from the helicopter. Where it was
impossible to land in order to examine outcrops,
the helicopter wes flown as close as possible to
the rock units comsistent with safety.

Surface geological studies were
supportad by local photogeoliogical studies and
by & compilation of published informatiom. Field
work was carried out from June 21st to June 26th
and (rom September 17th to September 20th, 1957.
Office work wasn carried out between Uctober lst and
January lst, 1957.

During the period of the field study,
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the party was based at Ft. Mcirherson with fly camps
established rear the mouth of Road River. Suppiies
were purchased at Ft. McPherson and aoved to Road
and Trail Rivers by native river scow and Bullock,
Hughes & Tilimsn Ltd.'s river boat. Aviation gaso-
line was supplied by the Imperial 011 Refinery at
Norman Wells, Northwest Territories.

It is important for the reader to

note that this repor: is of reconnaissance qualtity
and shoulid be regarded as preliminary in value

pursuant to detailed studies.

Acceglibilitz

The permit areas undex discussion in
this report are so located as to be reasomnably
accessible during summer months but rather more
difficult of access during winter months. Peel
River is navigable to shallow draft barges during
June and July. Loads of 20 tons or more have been
moved up as far as Caribou River from Ft. McPherson

which is in turn served from outside points by

regular freighting companies.
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During winter months roads would have
to be constructed to the permit areas. Tractor
trains operate between Aklavik er East Three and
McPherson but to utilize this facility an access
road would have to be built from McPherson to the
permits. A tractor train road, built from Dawson
City to the Mackenzie River near Fort Good Hope as
an aid to DEW Line construction, passes south of
Peel River canyon. This road could be used to
move heavy equipment into the permits if a comnec-
ting road were built from the permits south to
meet the DEW line road (a distance of 70 airline
miies).
Clarter Flying services are available

from Aklavik, Northwest Territories, Dawson City,

Yukon Territory, and Fort Yukom, Alaska. These

points are each served by regular airline fiights.

Climate, Vegetation and Wildlife

Low temperatures and light precipi-

tation are characteristic of the region in which
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the permits are located. The average mean tempera-
ture for Akiavik is reported to be 16° F, while the
average total precipitation is approximately 9
inches. Snow begins to fali in early September and
has mostly gome by mid-June.

Temperatures of 80° F and higher are
not uncommon in the summer time. During the field
season of 1957 July proved to be the wettest month
and August the dryest. Normally, wet unsettled
weather occurs from August 15th to Septembexr 15th,
when freeze-up commences. (The reader is referred
to Appendix "A" for details of hours of daylight
and related data.)

The area under discussion has a heavy
bush cover composed mostly of stunted black and
white spruce with underbrush of alder and dwarf
willow. Mosses, lichens and sedges cover the
ground and coarse 'moose’ grasses are to be found
aiong the water's edge. Muskeg is common in the
area and makes valking difficult.

Wildlife is plentiful in the area.

Caribou, moose, grizzly bear, wolves and ground
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squirre! are numbered among these. (The caribou
migrate northward into the tundra regioms of the
Arctic ?Plateau in early spring. There they give
birth to their young and feed throughout the sumper
months. [Late im August the:> herds of Caribou re-
turn from the tundra regions into the shelter of
the wooded aveas to the south where they winter.)
Waterfowl, (ducks and geese) are plentiful along
the rivers and in many of the lakes. Ptarmigan in-
Liabit the hilisides and mountain ridges. The white
or bald eagle is commoniy found in this area.
Whitefish, coney, grayling, trout and jackfish are

oresent in many lakes and streams.
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PHYS IOGRAPHY

Physical Features

The avea discussed in this ‘report 1is
located in the Peel Plateau urea which is charvuc-
terized by 4 flat table-land inte which stream
vdalleys have been etched. Along the western edge
oif the permits & series of low structural ridges
mark Che edge of the plateau area and the beginning
of the foothills belt. Relief is moderate with
elevations varying between 500 feet and 1,500 feet

above sea level.
Drainage

The permit areas are drained by the
Peel River drainage syscem which empties iato the
Arcile Ucean. Trail, Roud and Vittrekwa Rivers,
which are tributary to Peel <iver, traverse the
pecmit areas. Their valleys are deep and U shaped

in the eastern portion of che map area, but become

shallow near their headwaters. The main stream




chammels are braided.

The area is generally well drained.
Only & few lakes exist in the Permits and these
are probabiy caused by glacial clays. The direction
of the main stream channels is in part controlled
by bedrock structure particularly in the western
portion where bedrock is uore resistant. Under-
lyirg shales of the eastern po:rtion of the area
glve rise to a well developed dendritic drainage
system. Permafrost is universally present through-
out this area. Muskeg covers ail lowlands adjacent

to streams and in the interstream areas.

Glaciation

Most of the area east of the Richardson
Mountains has been glaciated by continental-type
glaclers from the east and northeast. Huge glacial
erratics of pink granite, granite porphyry and other
igneous rocks are present in most of the stream
valleys. Glacial boulder clays cover the area and

are in some places host to Mammoth remains which

gl ke, Y
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have been frozen since glacial times. Erratics
and glaciai tills were noted from stream valieys

and ridge tops within the permit area. At one

location an esker-type deposit of rounded boulders

was noted. Thickness of the glacial deposits vary

from zero to 150 feet.




HISTORY CF FXPLORATION

Alexander Mackenzie was the first
white man to explore the Mackenzie Kiver. He
made h1a first trip to the Arctic coast from
Great Slave lLake via this route in 1789, making
the return trip from Fort Chipewyan on Lake Atha-
baska In one hundred and two days! Sir John Frank-
tin, in 1826, further explored the iower Mackenzie
and Arctic coast. He was followed in 1848 by Dr.
John Richardson, who had accowmpanied Franklin om
his eaxr’y trip.

Thomas Simpson and Peter Warren
Dease, cfficers of the Hudson's Bay Company,
carried on important exploratiom in the Arctic
coast and Mackenzie River areas in 1837. Others
of this same company were active in the Mackenzie
River area for several years following.

Williiam Ogilvie, sent out by the
Department of Interior, Ottawa, in 1887, entered
the Mackenzie Pasin from Yukon by way of Porcupiae

and Bell Rivers, McDougall Pass and Rat River.
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The Geological Survey of Canada continued this work
and in 1888 R. G. McComnell descended the Mackenzie
to the Peel which he as:ended to Ft. McPhersom.
After making an exploratory trip up wat River, he
crossed to La Pierre House by way of Peel River

portage, descended the Porcupine River and carried

on expioration imn the Yukonm.

During the Second World War the Goverm-
ments of Canada and the United States joined with
oil companies in studying the Mackenzie River basin
to locate oii for use in the Arctic regions as a
measure for Hemispheric Defense. This project was
succersfui in producing a vast amount of valuable
geologic information and culminated in the Norman
Welis olil fleld. Since that time most of the ma jor
oil companies have studied the area. Recently a
great deal of attention has been centered on the
Peel Plateau and Eagle Plains areas. This activity
has resulted in one company driliing a well on the
Eagle Plains side of the Richardsons at the same

Latitude as the permits herein reported.
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General Statement

The Peel Plateau, in which Permits
1334, 1335, 1336, 1474, and 1475 are located, is
underlain by a thick series of sedimentary rocks.
Structural deformation of the sedimentary strata
has been very moderate in most of the area. Foothills-
type structures occur in the western portion of the
permits. Good exposures provide ample opportunity
to evaluate stratigraphic and structural conditions.

The area lends itself to photogeologic studies.

Stratigraphy

Strata of Upper (retaceous age are
exposed in the easterm portion of the mapped area
and strata of Carboniferous and Upper Devonian ages
crop out in the western portion of the mapped area.
Terminology employed by the Geological Survey of
Canada is used in this report. Although rocks of

Silurian, Ordovician and Cambrian ages are not present
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al the surface in the vicinity of the permits they
are believed to underlle the ared and arve briefly
Jdescribed nere because of their importance to the
evaluation of the permits. The sediments are dis-

cussed according to their age from oldest to youngest.

o e A

Gabrielse (1957) reports the presence
of 'mottled, blue and grey, steeply dipping lime-
stone and assoclated strata & miles north-northedst
of Kat Luke' which are said tc contain Cambrian
fossils. Cambrian rocks are known to be present as
mapped on the Ceological Map of Yukon Territory
(1957). The writer has not studied sediments ol
this age in this erea but telieves them to be poor
hydrocarbon reservoir or source beds because of

their highly induraced state.

Ordovician

Hard, black shale, black siltstone

and chert characteristic of Ordovician strata occupy

the core of the Richardson Mountains east of the
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permit area. These strata contain abundant Grap-
tolites. The writer has examined similar beds at
the south end of the Kichardson Mountains in
sections exposed along Peel Kiver. To the best of
the writer's knowledge there are no reservoir beds
in this assemblage. Good source rock characteris-
tics do exist however, Gabrieise estimates there are
5,000 feet of these and Silurian beds present in tho

region.

S{lurian

Black shales anu limestomes with

interlensing black chert characterize the strata

of Silurian age in the Kichardsom Mountains. Kocks
of this age are very hard and generally strongly
fractured. They crop out along the western flank of
the Richardson Mountains where a nearly complete
section is exposed. These beds are poor soOUrce or
reservoir beds in this locality. Thicknesses of
2,000 feet could be expected in the subsurface below

the permit areas.
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Only Upper Devonian age strata are
present in the vicinity of the permits. Middle
Devounian limestones common in the Oglilvie Mountains
to the south are absent, probably because of non-
deposition, in this area. At least part of the
Upper Devonian in this area is represented by shales
and sandstones of Lmperial Formation age.

Thexe is a general coarsening of the
sediments of Upper Devonian age from gouth to north
across the Feel Plateau area. Om the Peel River at
the southern eud of the Peel Plateau, Upper Devonian
strata consist of a basal limestone conglomerate,

a thick sequence of black marine shales with lime-
stone interbeds and a brackish water sandstome-shale
sequence. In the Vittrekwa River area north of the
permits concermed in this report, Gabrielse describes
the Upper Devonian as a basal cobble conglomerate
containing chert, quartzite and silitstone overlain
by a sequence which includes 'grit, sandstome, shale

and pebble conglomerate' which 'contain abundant
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angular to subangular fragments of black chert and
siltstone presumably derived from the underlying
Ordovician and Silurian map-unit’.

The writer examined a thick series of
inier-bedded shales and sandstones which are pre-
sumably Upper Devonian in age. Although no fossils
were obtained from these beds they have the appearance
of Upper Devoniau strata and were overlain by Car-
boniferous age sandstones and conglomerates. The
sandstones assigned to the Upper Devomian do not
exhibit good reservoir characteristics but are gene-
rally quite shaly and lacking in visible porosity.
The sandstones may represent deltaic type deposits
with source areas in the north and deep water to
tne south.

Upper Devonian marine shales, eq-
uivalent to the Fort Creek formatiom, crop out at
Ft. McPherson, Northwest Territories. These sheles
are very similar in appearance to those that crop
out on Peel River east of the Lower Canyon and in
the foothills of the Ogilvies to the south. The

shales in the foothills enclose reef-growths. it
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is possible that the reef facies of the Upper
Devonian may extend to the area enclosed by the
permits. The reef facies would be expected to be
present near the base of the Upper Devonian sections
where marine conditions are known to exist.
A composite stratigraphic section in

the vicinity of the permits is as follows:

1,000 feet Sandstone and conglomeratic

$ or - sandstones, brown, shaly with

pebbles and grains of quart-
zite, chert and siltstone.

500 feet to Shale, dark grey, limy, crumbly
1,000 feet with limestone lenses and thin
interbeds dark grey argillaceous
shale, irom staining along joint
faces.
It is probable that there is a
pronounced fac ‘es change in the Upper Levonian
from east to west as well as frow south to north.
The marine shale facies exposed at Ft. McPherson
may have been repliaced by conglomerate in the west.
Gabrielse indicated the possibility of a congliomer-
ate as the basal member of the Upper Devonian se-

quence ia the Vittrekwa River area.

The sandstones at the LoOp of the
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Devonian are very similar in outcrop section to the
overlying Carboniferous sandstones. No fossils
werc obtained from the clastic strata of either age
and hence the boundary between them is arbitrary.
Gabrielse indicated a thickness of
5,000 feet to 7,000 feet of these beds. This thick-
ness is believed to be excessive and may have re-
suited from repeated section caused by faulting. A
thickness of approximately 3,000 feet seems to be

more accurate.

Carboniferous

Strata of Carboniferous age crop out
in an anticiinal ridge that cut across the westerm
portion of the mapped area. The only fossils
collected from these strata were found in a con-
glomerate near the top of the sequence. Thess
fossil were identified by Dr. V. J. Okulitch of the
University of British Columbia as being Equisetum
and sigillaria of possible Carboniferous age. Gab-~
rielse reports the preseice of Penmsylvanian strata

from the Vittrekwa River area to the north of this
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area. Un the basis of stratigraphy the writer
beiieves these beds to be rennsylvanian in age.
Pennasyivanian (?) sandstones and con-
glomerates crop out along Road and Trail Rivers. A
composite section {rom those areas is as follows:

150 feet Conglomerate, ilight grey-brown, with
clay-iron cement and abundant iron
stain in the cement. Pebbies of grey,
green and black chert and greenish
grey quartzite varying from pea-size
to ?k inches. Containe plant frag-
menis.

200 feet Sandstone, grey, coarse, kaolimitic.

300 feet to Sandstone, grey, clayey cement, medium

500 feet to coarse and in part conglomeratic
along bedding planes. Few thin inter-
beds grey, soft shale,

500 feet Sandstone and shale interbedded.
f oxr -
£0 feet Sandstoae light grey, coarse to com-

glomeratic, massive, cross-bedded with

sub 1ounded chert and guartz grains in

chalky clayey cement

The conglomerate that crops out omn
Road River at map locatiom B579-17-3 is not present
at map location B579-16-4 on Trial River. This bed

may be faulted out but it is wmore likely that the

conglomerate facies is replaced by a coarse sandetone.
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At the latier location a thick sandstone described
as lignht grey-brown, medium subangular, welil sorted
quartz grains, grey kaolinite grainms in clay-irom
ement and containing abundant clay-ilronstone nod-
ules and Equisetum plant fragments, may be the
stratigraphic correlative of the conglomerate on
Road Kiver.

Sandstones of the Pennsylvanian (7)
studied in this areca are s¢imilar to those studied
west of the Richardson Mountains. It is believed
that the excellent porosity encountered in Peel
Plateau Exploration's Eagle Plains No. 1 weil was
of Pennsylvanian age. Sandstones of this age group
mapped on Trall River were found to be massive,
crossbedded and porous. These strata may prove to
be excellemnt reservolr beds in subsurface section
in this area.

Base of the Pennsyivanian (?) is
arbitrarily placed at the base of a thick, massive,
crossbedded sandstone. Contact bLetween the under-
lying Upper Devonian strata is unconformable. Norxth-

west of the permits this unconformity is very angular.
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A thickness of approximately 1,500 feet of Penn-
sylvanian (?) strata are present in the vicinity

of the permits.
Cretaceous

Sshales of (retaceous age crop out
over the entire easterm portion of the permits.
These shales are dark grey to b.iack, seft and con-
tain numerous clay-ironstone nodules and lenses.
There are a few sandstone beds near the base of 4

the shales. These sandstones are grey, shaly and

contain ironstone cememt. They are cross bedded
and ila places ripple marked. 3eds of up to 2 feet
are common over a thickness of approximately 100
feet. The sandstones are inter-bedded with grey
silty shales.

No reservoir sands were found in the
Cretaceous strata. Source bed characteristics of
the shale are not without merit.

No fossils were coliected from the

Cretaceous beds but tney are probably of Lower

Cretaceous age as they occupy the same stratigraphic
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position as similar shales on the Peel River near
the mouth of Caribou River vhich contain Lower
Cretaceous ammonites. There are approximately
1,200 feet of Cretaceoun beds in the vicinity of

the permits.

leistocene

Glacial boulder clays, tills amd
erratics are common over the entire Peel Plateau
area. Glacial tiil covers the area to thicknesses
from zero to 100 feet. These deposits are frozen
the year round and are reported to contain the
preserved remains of pre-historic Mammoths. Natives
of Ft. Mc:herson area tell stories of wolves find-
ing and devouring these carcasses when they are ex-
posed by weathering. The writer unsuccessfully
attempted to track down these stories.

Glacial erratics weighing several toms
and frequently ten feet or more in diameter are
often found in the bottom of stream vaileys. These
erratics are mostly granites or granite rorphyries.

They probably originated on the shield areas to the




east of the Mackenzie River delta.

Eskers and marainal outwash deposits
at map locatioms B579-18-1 and BS579-18-2 contain
rounded pebbles and boulders of granite, granite
prophyry, schists, chert, sandstone and black shale.
These deposits are quite common between Road and
Trail Rivers and cap the ridges of that interstream

area.

surficial D sits

aiver gravels, silts and muds are

present along stream couries. They vary imn thick-

ness but were neve: found to be more than fifteen
feet thick. As the stream chamnels change these
deposits are worm away to be redeposited at a
different location. The gravels are composed of
rocks from the sediments through which the streams

flow.
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STRUCTURAL GEOLOGY

Structural deformation of the sedi-
mentary rocks underlying the mapped area has re-
sulted in two types of structural province:

Plateau province, and foothills province. Sedi-
ments underlying the eastern portion of the area
have been affected only slightly and belong to

the Plateau type while those underlying the westerm
border of the permits belong to the foothills type.

Sediments in the plateau area have
a slight regional dip to the west - toward the
Richardson Mountains. The area is apparently an
old peneplain which has been uplifted and is now
undergoing peneplanation. The drainage pattern is
very young and attests to the recent age of the
reglonal uplift. Glacial deposits in the main
stream valleys also help to date the age of the
strecws and the orogeny which rejuvenated them.

In the foothills area the structural
history is complex and typical of foothills type of

deformation. The foothills belt occupies only a
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small portion of the napped area but continues
westward beyond the permit boundaries to the Richard-
son Mountains.

A large anticlinal flexure which
marks the first fold of the foothills belt strikes
northwest-southeast across Permits 1475 anu 1336
traversing the southwest corner of each permit.
This anticline is formed in Pennsylvanian strata
at the surface. The east limb of the structure is
faulted where it crosses Permit 1475 near Road River.
This faulting is apparently back limb thrusting as
a result of too great a pressure from the west.

At map location RB579-17-4 Pennsylvanian sandstones
and conglomerates are dipping at 80° E in the vici-
nity of the fault. The west flank of this anti-
cline is alsc faulted in its northern extension.
The faulted anticlinal structure extends northwest-
ward beyond the permit but its detail is obscured
by mantle.

Southeastward, along strike, the

anticline becomes well defined where it is breached

by Road River. Here Pemnsylvanian sandstones arch
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up in a tight anticline with steep limbs. Dips in
the sandstones averdge approximately 50 degrees near
the axis of the structure and become 15 to 20 degrees
farther east on the limb near the Pennsylvanian-
Cretaceous contact. The west limb is faulted, and
some faulting is present on the east limb.

Fetween Road and Trail Rivers there
are very few bedrock exposures and as a result the
extension of the anticline is not clearly defined.
On Trail River just south of Permit 1330 & narrow
anticlinal structure is exposed in the river cuts.
It ie not known whether or not this anticline re-
presents the entire structure on Road River or
merely one branch of the parent structure. The
structural picture in the vicinity of Trail River
is further compliceted by the pinchout of Penn-
sylvanian beds from north to south. Detailed
studies will be required to evaluate the structure
and the stratigraphic pincih out of the Pennsylvanian.

A major fault zomne involving Penn-

sylvanian and Upper Devonien strata strikes north-

south along the western edge of the mapped area
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(in the vicinity of 135° 30' W Longitude). The
significance of this zone was not apparent from
this study because the zone lies beyond the per-

mits and would have involved considerable study

to evaluate.




CONCLUSIONS AND RECOMMENDATIONS

Structural conditions along the
western boundary of the mapped area appear to
offer some potential for trapplng conditions.
Details of closure were not readily attainable
from this reconnaissance study and must await
more detailed studies of the area. Detailed
traverses of the upper Road and Trail Rivers
would provide structural and stratigraphic
data essential to the proper evaluation of the
permits. Studies should also be made of the
faull zone described above, the angular uncon-
formity between Pennsylvanian and Devonian strata
and the northern extension of the one ma jor
anticline into the vittrekwa River area. De-
tailed facies studies of the lower part of the
Upper Devonian strata along the fromt of the
Richardson Mountains way provide important in-
formation regarding reef growths in this horizon.
The aburdance of bitumen residues present in

Fort Creek shale along Peel River to the south




30.
south provide incentive for further exploration
in this area. The permits are well located in
the sedimentary basin and appesr to have good
potential for hydrocarbton accumulations.

The writer recommends that add-
itional surface geological studies be pro-
grammed on the permits to provide details
easential to the discovery of oil and/or gas
accumulations which may exist within the permit

areds .

K/. 0 A/' A‘(/L'L'LLC%
D. B. Bullock, P. Eng.

Consulting Geologist
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APPENDIX "A"

Work Feasibility Chart
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YUKUON TERRITORY

BULLOCK, HUGHES & TILLMAN LIMITED

CONSULTING QGFCLOGISTS
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