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ABSTRACT

Texaco Exploration Company geologists carried out struct-
ural and stratigraphic investigations on and near Texaco acreage in
the Ogilvie and Mackenzie Mountain regions of the Yukon and Northwest
Territories during the summer field season of 1960. The areas in-
vestigated are as follows:

Sid Lake-Hungry Lake Area, Yukon
Arctic Red River-Hume River Area, Northwest Territories
Johnson River-Iverson Lake Area, Northwest Territories

The Sid Lake-Hungry Lake area contains a maximum of
18,000 feet of sediments. The older sediments, represented through-
out most of the area by a complete Paleozoic sequence, are overlain
disconformably by Cretaceous rocks. Erosional unconformities have
caused marked variations in thickness and distribution of the younger
Paleozoic formations. Numerous closed anticlinal structures are
present in the area, five of which were mapped by Brunton compass
methods.

The Arctic Red River-Hume River area contains over
16,000 feet of sediments. A major unconformity is present in this
area, the Upper Devonian sediments being overlain disconformably by
a thick Cretaceous sequence. The structure of the area is character-
i1zed by broad east-west trending, east plunging folds truncated by
transverse faults.

The Johnson River-Iverscon Lake area contains from
10,000 to 17,000 feet of sediments representing all systems from
Cambrian to Upper Devonian. Stratigraphic work in the Iverson Lake
area indicates that numerous facies variations occur in the early
Middle Devonian sequence. The Johnson River area contains several
north-south trending folds most of which appear to plunge northward.
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INTRODUCTION

General

During the 1960 field season, geologlsts of Texaco Ex-
ploration Company carried out structural and stratigraphic studies
in Selected areas of the Yukon and Northwest Territories.

The main purpose of the work was to enlarge on previous
reconnaissance studies 1in the region and to more fully evaluate spec-
ific permit blocks held by Texaco.

The field operations commenced at Sid Lake on June 3
and ended at Iverson Lake on August 1ll. During this period a2 total
of four base camps Were established, including Hungry Lake and Red
Lake in addition to those mentioned above. Sixteen days were lost due
to inclement weather during the course of the operations.

Location of Area

The areas investigated during the past field season lie
south of “"e Arctic Circle along a broad ar. extending frcm the north
central Yukon to the southwestern part of the Northwest Territories.
For the purpose of this discussion they have been grouped into three
general areas as follows:

(1) Sid Lake-Hungry Lake Area
(2) Arctic Red River-Hume River Area
(3) Johnson River-Iverson Lake Area
The locations of these areas and the main base camp

used for the operations are shown in Fig. 1.
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Transportation, Communication and Supply

Trancsportation for the summer's operations was provided
by several types of aircraft. A Bell model 47-G-2 helicopter was
used while doing the actual field wcrk. A Beaver, and on one occasion
an Otter float plane were chartered for camp moves and hauling fuel.

Communications with alrecraft and Department of Trans-
port radio stations were maintained by use of a Spilsbury and Tyndall
MRT-600 radio telephone.

The fuel supply for the Sid Lake and Hungry Lake oper-
ations was cached during the preceding winter by ski-equipped Beaver.
The fuel for the remainder of the operations was obtained at Norman
Wells and flown to the base camps by Beaver float plane as required
during the course of the work.

The initial food supply was obtained in Dawson City,

Yukon. The food for the latter half of the summer was purchased in

Fort Nelson, British Columbia and shipped by barge to Norman Wells,

N. W. T. Weekly fresh food shipments were purchased in Edmonton and
shipped via commercial airlines to Norman Wells.

Scope of Work

The main scope of the summer's operations was to carry
out detailed structural mapping of selected features on Texaco's
exploration permits. Several standard field methods were used to
accomplish this.

Structures in the Sid Lake-Hungry Lake area were outlined

by obtaining dips on the outcrops by means of a Brunton compass. In
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the Arctic Red River-Hume River area data for compiling structure
contour maps was obtained by means of a plane table survey and the
helicopter altimeter. In the Johnson River area the structure was
mapped by observing apparent dips in stream exposures from a helicopter
and where possible by direct measurement using a Brunton compass.

Some stratigraphic work was done in all areas in con-
Junction with the structural investigations, but at Iverson Lake ob-
taining stratigraphic information was the sole objective. In all
instances, standard field procedures were used to measure and de-
scribe the stratigraphic sections.

Previous Work

Stratigraphic studies were carried out in the Yukon and
Northwest Territories by Texaco geologists in the years 1957 to 1959.
The reader is referred to Company reports by Lowther (1957), McGuire
(1958), Murray and Teitz (1959), Leslie (1959), Murray and Yont (1960),
Edwards (1960) and the references contained therein for the background
material used in the present study.
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SID LAKE-HUNGRY LAKE AREA

General
The Sid Lake-Hungry Lake area (Fig. 2) is located in
the north central Yukon about 100 miles north of Dawson City. It
includes portions of the two main physiographic subdivisions; the
Porcupine Platzau and the Ogilvie Mountains. The structures investi-

gated in the Sid Lake area lie adjacent to the mountains in the south-

ern portion of the Porcupine Plateau. Those studied at Hungry Lake

have much greater relief and are included in the front ranges of the
Ogilvie Mountains.

Texaco holds two permii blocks within the area; namely
the Sid Lake Permits and the Hungry Lake Permits (see Fig. 2).

Stratigraphy

The region contains a maximum of 18,000 feet of sediments
representing every major system Trom Cambrian to Cretaceous with the
exception of the Triassic and Jurassic. A brief description of the
lithology, thickness and distribution of the major stratigraphic unicts
within the area of study follows.

Cambrian-Ordovician + 2500 Feet

This unit consists of rough weathering algal dolomites
which rest with profound angular unconformity on older rocks where

obszarved in outcrops behind the front range of the Ogilvie Mountains.
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Ordo-Silurian + 4500 Feet

Tiis unit consists mainly of a grey weathering limestone
and dolomite sequence which occasionally has a red weathering conglom-
‘eratic sandstone unit at its base.
Silurian + 1200 Feet

This unit consists of black calcareocus shale with inter-
beds of thin bedded argillaceous limestones. Silurian graptolites
occur in this sequence.

Lower and Middle Devonian 700 to 2500 Feet

This unit shows marked lateral change from medium to
thick bedded fossiliferous limestones <500 feet thick in the Sid Lake
area to thin bedded argillaceous and cherty limestones 700 feet thick
in the Hungry Lake area.

Middle Devonian - Fort Creek + 500 Feet

This unit consists of hard, black bituminous shale which

occasionally is burnt a brick red color.

Upper Devonian 500 toc 3000 Feet

This unit consists of a sequence of silty shales and sand-
stones. It is less than 500 feet thick in the Sid Lake area but
thickens to over 3000 feet in the Hungry Lake area.

Mississippian O - 1000 Feet

This Mississippian is represented in the southern part
of the region by dark grey, non-calcareous concretionary shales. This
unit is absent on Texaco's permit blocks due to pre-Permo-Pennsyl-

vanian erosion.
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Permo-Pennsylvanian + 2000 Feet

This unit consists of a sequence of silty shales and
sandstones with a resistant weathering cherty limestone at the base.

Cretaceous + 4000 Fect

The Cretaceous consists of a sequence of shales and
sandstones best developed in the Eagle Plains north of the area of
study.

Structure

Detailed structural mapping using Brunton compass methods
was carried out in both the Sid Lake and Hungry Lake areas. A dis-
cussion of the structures mapped in each of these areas by this method
follows.

Sid Lake Area:

Two closed surface anticlines, namely Sid West and Sid
East, were mapped in the Sid Lake area.

Sid West (Fig. 2A) 1s a symmetrical anticlinal fold
which exposes Middle Devonian limestones in its core. Dips on the
Middle Devonian limestones and shales show evidence of a definite re-
versal in plunge resulting in a significant amount of closure.

Sid East (Fig. 2B) is an asymmetrical anticlinal fold with
the axial plane dipping north at 80°. Middle Devonian limestones are
exposed in the core. Dips on the Middle Devonian beds indicate a

definite plunge reversal exists on the structure resulting in a sig-

nificant amount of closure.

Hungry Lake Area:

The Hungry Lake area is characterized by the occurrence
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of numerous, large, clsosed anticlinal structures which have rocks
ranging in age from Ordo-Silurian to Upper Devonian exposed in their
M: cores. A brief discussion of four of these structures (see Fig. 2C)
follows.
-» ; Hungry South Anticline is a large closed anticline which
exposes Ordo-Silurian carbonates in its core.

Hungry West Anticline is a large closed symmetrical anti-
cline faulted along its northern limb. It has Lower-Middle Devonian
limestones exposed in the core. Brunton dips on the Upper and Middle
Devonian beds indicate a definite reversal in plunge on the structure
resulting in a significant amount of closure.

Hungry East Anticline is a closed surface anticline,
faulted along its southern limb. Minor folds associated with the
faulting have decreased the amount of west plunge on this structure.
Measured dips on the Upper Devonian indicate a definite plunge re-
versal exists, resulting in a significant amount of closure on the
anticline. The oldest beds exposed are Upper Devonian in age.

Hungry Creek Dome is a well defined domal feature which
exposes Middle Devonian limestones in the core. Although only one
Brunton attitude was obtained on the structure, Iield observations
support the photogeologic structure interpretation shown in Fig. 2C.

This dome apparently has a relatively large amount of closure.

ARCTIC RED RIVER-HUME RIVER AREA

General

‘ The Arctic Red River-Hume River area (Fig. 3) is located
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in the southeasiern portion of the Peel Plateau, which is a great
triangular area of gently folded sedimentary rocks occupying the angle
between the north front of the Mackenzie Mountains and the east front
of the Richardson Mountains. Texaco holds three permit blocks within
the area, namely the Arctic Red River, Ramparts River, and Hume River
Blocks (see Fig. 3).

Stratigraphy

The Paleozoic - Mesozoic sequence in this region contains
over 16,000 feet of sediments. A brief description of the lithology
and thickness of the major stratigraphic units follows.

Cambrian + 3300 Feet

' The Cambrian sequence is represented mainly by rusty
brown weathering quartzites with some varicolored argillites and minor
dolomites near the base. Diabase sills are present in the basal
Cambrian in the Arctic Red River area.

Ordo-Silurian - Ronning Group + 2500 Feet

The Ronning group is generally divisible into two form-
ations, the Frankiin Mountain and the Mt. Kindle. The Franklin Mount-
ain, of Ordovician age, is i1:presented by 2000 feet of light grey
weathering dolomites. The Mt. Kindle is both Ordovician and Silurian

in age and consists of about 500 feet of greyish brown weathering

_ dolomites.

Lower Devonian - Bear Rock Fm. 600 to 1200 Feet

The Bear Rock consists of grey and orange weathering
brecciated and non-brecciated carbonates. To the west the unit thick-

ens and the brecciation is absent.

- ,;:Y‘,
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Middlie Devonian - Hume Fm. + 1200 Feet

The Hume formation consists of a limestone sequence
generally civisible into twe units. The lower is a grey weathering,
- massive bedded limestone 800 feet thick and the upper l1s an abundantly
fossiliferous argillaceous limestone about 400 feet thick.

Middle Devonian - Fort Creek Group 500 <o 1000 Feet

The Fort Creek group consists of black, calcareous and
non-calcareous shales. Reef limestones up to 500 feet thick (Kee
Scarp formation) are developed in the upper part of the unit in the
Norman Wells area.

Upper Devonian - Imperial Formation + 2000 Feet

The Imperial formation consists of greenish grey weather-
ing, silty sandstones and shales. The middle part of the unit is quite
shaly and weathers recessively.

Upper and Lower Cretaceous - Shale Unit + 3000 Feet

. This shale unit consisting of dark grey shales and silt-
stones, represents the oldest Cretaceous rocks in the area. Several
thick sandstone beds are developed in the upper part of the unit in
the Arctic Red River area. The unit rests disconformably on the Upper
Devonian, the contact usually being marked by a basal conglomerate.

Upper Cretaceous - Bald Hills Sandstone 500 to 2000 Feet

The Bald Hills sandstone is about 500 feet thick in the
Arctic Red River area and caps many of the higher hills in that region.

The sandstones become poorly developed in the Hume River
area where the unit is represented by 2000 feet 6f interbedded sand-

stones and shales.
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Upper Cretaceous - Yadek Lake Sandstone + 500 Feet

The Yadek Lake sandstone is best developed in the Hume
River area and caps the higher hills in that vicinity.
Structure
The Arctic Red River-Hume River area is characterized
by the presence of broad east-west trending, eastward plunging folds
broken by a series of transverse faults. A discussion on the stiruectures
in this region, investigated during this past Summer, is given below,.

Arctic Red River Structures: (Fig. 34)

The plane table survey carried out along the Arctic Red
River and one of its western tributaries revealed the presence of
Several east-west trending anticlinal features. A broad eastward
plunging anticline occurs in the central portion of the Block and is
flanked to the north and south by similar but smaller folds. The
behavior of these folds to the west could not be observed in the field
but from photogeologic evidence it appears that they are truncated
by northwesterly trending, transverse faults.

Faulting was observed on Arctic Red River in the southern

portion of the Permit Block but the paucity of outcrops at this loe-

ality makes the structural relationships uncertain.

Hume River Structures: (Fig. 3B)

A helicopter altimeter-controlled structural traverse
along the Ramparts River indicated the presence of an east-plunging
anticline situated in the southeastern corner of the Hume River Block.
The nature of the weétward continuation of this structure is not known

but it may be truncated by transverse faults similar tc the Arctic
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Red River structures. The northwesterly trending folds shown in the
northern portion of the Block were mapped from aerial photos. The
lack of suitable exposures prevented verification of these structures

in the field.

JOHNSON RIVER-IVERSON LAKE AREA

General
The Johnson River-Iverson Lake area is located in the
southern part of the Mackenzie Mountains and Mackenzie Plain. The
Mackenzie Plain is an area of relatively low elevation along the
Mackenzie River between the Franklin and Mackenzie Mountain systems.
Texaco holds two permit blocks in this area, namely the Johnson River
Block and the Root River Block (see Fig. L4).

Stratigraphy

The Paleozoic succession in the Johnson River-Iverson
Lake area ranges in thickness from 10,000 feet in the east to over
17,000 feet in the west. The thickening appears to be regional, af-

fecting all the major stratigraphic units. Stratigraphic work on

the Middle Devonian was carried out in the Iverson Lake area, during

the latter part of the 1960 field season. Based on information gained
in the Johnson River area guring the summer of 1959, the stratigraphic
succession in that region is known to be similar to that at Iverson
Lake. The following discussion of stratigraphy is based mainly on
information gained this past summer at Iverson Lake but applies to the
area as a whole. Few formaéion names have been established in this

region so only a broad stratigraphic breakdown is considered.
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Cambrian 2000 to 5000 Feet

The Cambrian sequence consists of rusty weathering quartz-
ites overlain by varicolored arglllites with some evaporites. From
previous investigations in the area north of Johnson River, it is
known that the Cambrian thickens in a westward direction.

Ordovician to Middle Devcnian - Lone Mountain 4000 to 6000 Feet

The term Lone Mountain is applied to a thick, predominantly
carbonate sequence including beds from Ordovician to Middle Devonian
in age. The numerous facies changes which occur, particularly in the
upper part of the unit, coupled with the scarcity of fossils, make
a complete understanding of this unit very difficuit. As a result of
this summer's work, a tentative two-fold division of the unit has
been made as described below.

The lower part of the Lone Mountain consists mainly of
grey weathering banded dolomites ranging in age from Ordovician to
Lower Devonian. The upper part of this dolomite sequence is locally
brecciated and probably represents an equivalent of the Lower Devonian
Bear Rock formation of the Norman Wells area. No complete sections
were measured in this part of the Lone Mountain.

The upper 300 to 600 feet of the Lone Mountain is con-
sidered to be Middle Devonian in age. It is represented by grey weath-
ering limestones grading laterally to dolomites in the Johnson River

area and the northern part of the Iverson Lake area. This unit in the

B Iverson Lake region is also represented by coarsely crystalline dolo-
mites, and dark grey, argillaceous limestones or calcareous shales

. (see stratigraphic sections in pocket). The contact with the overlying
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Nahannil formation appears conformable.

Middle Devonian - Nahanni Formation 800 to 900 Feet

The Nahanni formation consists of a basal recessive
weathering, abundantly fossiliferous limestone overlain by massive
cliff forming limestones. The argillaceous c¢ontent in the limestones
varies, throughout the region so that the upper cliff-forming unit
is not always well-developed. For a more detailed lithologic des-
cription of the Nahanni limestones refer to Muskeg Landing - 1 (ML-1)
stratigraphic section in the pocket.

Upper Devonian 3000 to 5000 Feet

Upper Devonian rocks form the surface exposures over
most of the plains regions in the Johnson River-Iverson Lake area.
The Upper Devonian is predominantly a shale-siltstone seguence but
occasional limestone interbeds and organic limestones are present.
The basal 200 to 300 feet generally consists of black, fissile shale
which may be equivalent to the Fort Creek shale of the Norman Wells
area. The Upper Devonian appears to thicken towards the southern
part of the area. No stratigraphic sections were measured in the
Upper Levonian during the past field season.

Structure

A structural traverse was carried out by helicopter on
the Johnson River Block during July 1960. Most of the structural in-
formation was gained by observing apparent dips in stream exposures
while flying at low altitude, because thick tree growth prevented
landings to obtain actual Brunton measurements.

The operations at Iverson Lake this summer were concerned
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mainly with stratigraphic work so only the structure of the Johnson
River arez will be considered here.

Johnson River Structures: (See Fig. 44A)

The Johnson River area is characterized by a series of
sub-parallel north to northwest trending folds. The structural
evidence is widely scattered so the details of these folds are not
well known. Most of the folds appear to plunge northward, but plunge
reversals may exist on the axial trends shown in Fig. 4A. Additional
structural evidence is necessary for a more complete understanding

of the area.

CONCLUSIONS

The field methods employed in the structural mapping
were all considered satisfactory when used under the proper con-
ditidns. The choice of method depends on various factors and in
some instances one method can be substituted for another. The
helicopter altimeter controlled structural mapping could prove to
be an adequate substitute for a plane table survey. It is much
less accurate, but the time and money saved in using the helicopter
altimeter warrant its consideration.

The structures in the Sid Lake-Hungry Lake region ap-
pear the most favorable for hydrocarbon accumulation of those in-

vestigated. They all show significant amounts of closure and the

Paleozoic sequence appears to have several potential reservoir horizons.
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All of the areas investigated show evidence of favor-
‘able structural and reservoir conditions for hydrocarbon accumu-
lations. Further exploration and development of these regions

will depend largely on economic considerations in the future.

Respectfully submitted,

C%W

D. R. Yont, Party Chief,

S At
R. R. Baker,
Chief Geologist, P. Eng.
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