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GEOLOGICAL REPORT

NEW CONTINENTAL OLL
COMPANY OF CANADA LIMITED

NORTHWEST TERRITORIES PERMITS
NO., 4284 - 4286 and 429 - @M

INTRODUCT ION

The petroleum geology of all the above Permuts is discussed i
this one report and one geological map supported by twe Cross ~sections
The Permits themselves, however, are covered by four separsie phate
mosaics.

The Index Map, Fig. 1. shows the map ares which inchules the
Kotcho Lake, Rainbow Lake and Zama Lake ficlds and which have some
relationship to the oil and/or gas potestialitios of these Permats.

Access is by the Machensie Mighway o Pormts Ne. 400 o
4285, which crosses the Esst corner of he Latter and by e sear-by
Pine Point railway. Permit No. 4208 straddies the Machense Rover
about 25 miles below Fort Provideace asd the Creat Slave Mighway

Excellant river transporiation service s available. Sbath Wy NTCL. »
Crown Company, and a private concers hased o Fort Sumpesn. Sumne
access is thus excellent and good Winter read frem Fonmt Provudanes =
Fort Simpeon c rosses the Macheonsie w ihin e Pormit bownde rae

This road is hept open during the Winter
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Permit No. 4292, the most northerly of a group of three, is
traversed by the Mackenzie River; the other two, No. 4290 and 4291
which lie in line to the southward are in a well drained area except for
the flats about 4 miles wide just adjacent to the Mackenzie River. The
rest of these Permits are relatively good ground being underlain by the
Devonian Plateau and drained by Trout River and its tributaries.

Permits No. 4293 and 4294, South of Fort Simpson, are traversed
by the Fort Nelson-Fort Simpson Winter road. The Liard River is about
20 miles Northwest of Permit No. 4294 so that equipment and supplies
for Winter use could be stockpiled by river transport from Fort Nelson,
via the Alaska Highway and the Nelson-Liard River routes, or at Fort
Simpson via the Mackenzie Highway and boat from Fort Providence.

It is 50 miles by Winter road from Permit No. 4293 to Fort Simpson and
only 20 miles to the nearest point on the Liard to Permit No. 4294. Both
routes should be considered in the light of type of equipment and supplies
required, and their availability either at Fort St. John, Fort Nelson or
other points along the Alaska Highway. The Mackenzie Highway route

is much longer, but may be better suited to a program involving some

of the other Permits. There should be no problem involved in any move
from one group of these Permits to another.

The writer examined these lands by automobile and foot traverse,
boat traverse down the Mackenzie, a short boat traverse (as far as possible)
up Trout River, where float containing fossil specimens from the Devonian
escarpment were collected and an aerial reconnaissance of Permits

No. 4293 and 4294; 4290, 4291 and 4292 was made.



Ploto mosaic, geologic maps and cross-sections showing relation-
ship of the Permits to the Devonian oil and gas fields in Northern Alberta
and British Columbia have been prepared and are discussed under the
Section entitled "GENERAL GEOLOGY.,"

Aside from the gorge of the Trout River, there are virtually no
outcrops in any of the Permits with the exception of the region adjacent
to the North and East of Permit No. 4285.

However, the Cretaceous and Devonian escarpments shown on
Figs. No. 2, 3 and 4, delineate the bedrock configurations which are
described under the Section - "GENERAL GEOLOGY."

The stratigraphy of the entire map area is not yet completely
understood in detail, therefore some liberty in the form of generalizations
in the matter of certain, and as yet not completely understood formations.
Accent has been placed on the broader sequences and their lithologies and
facies changes for such are the phenomena, together with structure, which
are the a2 omalous conditions that bring about the accumulation of petroleum.

At Zama Lake, Rainbow Lake and Kotcho Lake fields, ancestral
and contemporaneous structures seem to be associated with the oil and
gas accumulations.

GENERAL GEOLOGY

The General Geology of the region is discussed with reference to the

following Table of Formations, three illustrations mentioned above and

photographic plates (see Table of Contents).

Reference to that part of the map area lying within the Province is
made only with respect to certain oil and gas fields pertinent to the general

Permit areas.



TABLE OF FORMATIONS

SOUTH NORTH
Age Rock Unit Thickness Lithologic Description Age Rock Unit Thickness Lithologic Description
PLEISTOCENE 0 - 500' Till, silt and clay. PLEISTOCENE TUlL, silt and clay with
CRETACEOUS Soms houider plates.
Upper Fort St. John 500' -0 Sandstone and silt

CRETACEOUS - Mississippian sequences eroded.

Group and marine and con-
Dunvegan tinental.
equivalents. DEVONIAN
Lower Loon River 500' - 0 Shales, marine. Upper Hay River Fmi. 1500'-0 Limestones and shales
equivalents. Well developed Wabamum (becomes shale 1o NW)
basal sand occurs. equivalents.
BRSSO ' Middle ?  Slave Point  200° + Lime stone. thinky
Mississippian Banff Forma- 1000'-0 Dolomites, limestones bedded. s rg llacesss
gon and Rundle and shaly carbonates. and in part bitumineus.
roup
DEVONIAN Middle Watt Mountain 15%" -0 Clastices and some
Upper Wabamum 150" + Dolomites, limestones evaperiles, pmaches ow
Group lining shales and silts. againet Presguilie
Middle ? Slave Point 200" + Limestone, thinly Presquille 00’ ¢ Colomites snd lime -
Formation bedded, argillaceous stonss. recimd snd
and bituminous. St .
Middle Watt Mountain 155" + Clastics and some Pine Point 1000° + *‘M.‘ ':.’
Formation evaporites and carbonates. i
Muskeg 700' + Dolomites and some |
evaporites, locally Basement Pre-Cambrias |
reefoid.
NOTE : Presquille reefls and underiying Pae Pows
Keg River 80' - 300' Dolomite, vuggy —
T S P 4 R Formation replace the Musheg-Chinchags
locally reefoid. section Northeastward, bl are somewhat
similar in Lithology and relationship '
Chinchaga 250" + Mainly evaporitic with overlying units.

some carbonates.

Basement ("Red Beds'" and Pre-Cambrian)



The New Continental Oil Company of Canada Limited Mackenzie
River Permits No. 4284 and 4285, 4286, 4290, 4291 and 4292; 4293 and
4294 are up-dip (North-East) from the Rainbow Lake oil field, the Zama
Lake gas field and the Kotcho Lake fields. From this regional geologic
and geographic relationship, they gain a certain amount of interest. The
Geologic Map, Fig. 2, displays this relationship.

The accumulations of hydrocarbons in all three fields are in porous
carbonates. These limestones and dolomites are reefoid and are apparently
widespread and are of Middle Devonian age. There occurs a moderate
slight reef build-up in each case, but probably not enough to bring about
entrapment of important accumulations such as have been discovered,
particularly since the porous strata is so widespread, ''a blanket' situation
in the case of the Muskeg formation, with more local build-up in the
Presquille reef.

This situation suggests that ancient tectonic features that controlled
the reef developments have been somewhat reactivated and accentuated
in more recent times to develop structural traps involving the biohermal
or biostromal Devonian sequences. Some of this deep seated tectonic
control of reef development and latter formation of structural traps seems
to be reflected at surface. It may be the control for the Cretaceous and
Paleozoic escarpments and some of the rather spectacular drainage
patterns such as the long straight stretch of the Hay River, its anomalous
circumvention of the Rainbow and Zama Lake fields and the often angular
drainage pattern of the region, the result oi an overall arrangement of

normal faults general at right angles to one another.



The major set of such faults is the East Arm fault of Great Slave Lake
(N 50 deg. - 60 deg. E).

The subsequent fault pattern (or drainage pattern) is N 40 deg. -
30 deg. W. These patterns, some definitely mapped faults and others
inferred from drainage patterns are somewhat arcuate in plan. It must
be remembered, however, that these patterns as we see them on maps
are traces of features projected from a sphere (the world) to a plane
(our maps). Therefore, it may be considered that the two patterns of
normal faults with which we are concerned are for all practical purposes
at right angles to one another.

If this is acceptable, then individual fault blocks might be encom-
passed by a rectangular perimeter which could constitute an effect trap
in an otherwise flat lying blanket horizon.

Please note that since the two cross-sections A-A' and B-B' are
Northeast-Southwest, they can only display one set of faults in section.
This direction of section was selected as most important since it displayed
the stratigraphic section with respect to the fault pattern more accurately.

We are dealing with a very large area, covered only by nine Permits
in four groups, totalling about .5 million acree. This is a fine land spread,
but must be related to the region from which we are directly drawing
pertinent information, 56 billion acres. Relatively few important wells
have been drilled in the area, the Geologic Map, Fig. 2, shows a great
many drill holes, yet very few have reached the Middle Devonian, the
prime and only real objective North of the Cretaceous escarpment.

Therefore, the area is virtually unexplored, particularly with respect
to the Middle Devonian reef sequences.
i B



The geclogy of the Permits will be @lscussed in detail ia oo

groups as follows, but not necessarily in order of mern.
Permits No. 4284 and 4285 :

These Permits are directly wp-Ap from Zame Labe and Rainhow
Lake. Two decent tests; NWT Desmarais Labe and Shell Alenandes Mo 4
have been drilled. Both yielded small quantities of sulghurows sall water
from the very top of the Presquillie reel. Note that seither tested e
Presquille well up-dip within the Permit boundaries. NW MHeam Labe
No. | tested the dolomites of the Watt Mowntain formation sppe restly
Just above the Presquille and recovered 1, 100 foet of salt water. Somw
porosity, probably very good poresity, is presest. et Sus can be of
interest only where occurring ia stractural traps.

Our cross-section A-A" shows how such & Lrap might scour Bhreagh
the regional fauit pattern, this could be Gsceve red snly by geophyecal
and/or detailed examination of aenal phatograghs and the sfliciency o
such trap determined by drilling to about ), 000 feet

R is of valuable note that oll seepe 40 scour wp-Ap. Bas he
section has been petroliferous or ot least ol has passed Breagh.
not all oll or gas has escaped wp-<.p as evidenced by Bhe situation o
Zama Lake and Rainbow Lake, where ol and/or gas has boen sl nagped
by reef bulld-ups and structure, or hath,

Both these ficlds had & hstary of dry hales areund ham and werw
discovered by a combiration of (he grologcal baow lodges Thus S rivnd and
s continued application of geophyeical studics. maady oo smus

This s the history of the dscovery of many =l pesie.



The accompanying photo mosaic displays some most interesting
features. These are not evident from the topographic maps nor from the
ground. In fact, the Permit lands lie in a most featureless heavily forested
boulder-strewn plain. The Northeast corner of the mosaic shows a series
of wandering lineations striking N 20 deg. - 30 deg. W. These are most
undoubledly surface evidence of the thickly inte rbedded shales and lime-
stones which give rise to the Alexandra and Louise Falls where the Hay
River traverses the Upper Devonian escarpment. Next, it must be noted
how the Twin Falls Creek swings around to the South. The course of Twin
Falls Creek (Enclosure - Tathlina Sheet Creek - 856) is semi-circular
through a course forming a rough semi ~circle Southwest of the lineations
of the sscarpment.

Within this semi-circle, the mosaic shows a high region, well
drained, with little muskeg. The centre of this "high" is about Lat. 60 deg.
40" and Long. 137 deg. J0'.

This feature is rather unique and should be considered in all plans
concerning these lands.

Its origin may be a rectangular fault block as described above,
or a deep-seated igneous plug.

It is certainly anomalous and merits further investigation by
geophysics and by some detailed form of photogeological study such as

fracture analyses.

B



Permit No. 4286 :

Permit No. 4286 straddles the Mackenzie River just below Mills
Lake at Long. 118 deg. 30' W. Its location is shown on the Geologic Map
and on the attached Mills Lake Topographic Sheet 85E. It occupies a
featureless forest covered plain (Plate No. 1 - Appendix I). It would
project into Section B-B', Fig. 4, just North of the position of Permit
No. 4292. Thus, the youngest sediments underlying the drift will be the
Upper Devonian Hay River formation which here, will be quite shaly.
Thus, the Presquille reefs which may be expected about 1,000 feet below
surface, will have a shale cover.

The attached photo mosaic shows the featureless nature of the
terrain, other than the Mackenzie River occupied by this Permit.

One well - NW Pete No. 2 - was drilled on the Permit to a depth
of 2,231 feet finishing up in the Pre-Cambrian, and abandoned. No tests
were run,

Permits No. 4290, 4291 and 4292 :

These Permits are shown on the Geologic Map and on the Mills Lake
Topographic Sheet No. 85E and the photo mosaic. Lying on the Upper
Devonian escarpment, they are well drained by the Trout River, Plates
No. 5 and 6. There are numerous fair sized lakes but relatively little
muskeg except in Permit No. 4290, which may have a thin Cretaceous
cover as suggested by Section B-B', Fig. 4, but more likely lies
completely North of the Cretaceous onlap on the Devonian.

Trout River has incised a small canyon in the Upper Devonian

formation in the sharp bend in the North centre part of Permit No. 4291



to within 6 miles of the mouth of the river. This gorge contains some
falls (see the Mills Lake Sheet and the photo mosaic), which expose
Upper Devonian Wabamum limestones and dolomites which are most
fossiliferous, in part reefoid.

These reefoid facies have no real significance in themselves but
demonstrate a tectonic history locally favourable to the development of
bioherms and/or biostromes. Thus, a good Middle Devonian Presquille
reef may be present at a depth varying from 4,000 feet to 2, 500 feet from
South to North respectively. The type of accumulation that eccurs at
Kotcho Lake, but more likely to be oll than gas.

The Permits are readily accessible and occupy relatively good terran.

Note the large number of "Briggs Tests” in Permit No. 42%1. These
are shallow 100 foot to 900 foot depth structure tests of little or ne
significance with respect to the above discussion.

Presquille reef development here is best found by geophysics and
drilling.

Permits No. 4293 and 4294 :

These Permits lie in the drainage of the Poplar River, & tnbstary
of the Liard. Plate No. § - Appendix |, shows the general termuin losking
West toward the Liard. There is 00 surface expression of the bedrock
othe r than the giant East-West glacial striae which apparently are due o
coincidental movement of ice along sirike, thus acceniuating or ot least
delineating the larger features of the bedding. These Linsalions swing '»
the Southwest just South of the Permits and, o this is alee & bedrech trend,

it is very significant. (Plate No. 7 - Appendix D).




The youngest strata exposed here are probably those of the lower

part of the Wabamum formation and are equivalent to the Hay River
formation. Underlying this, is the shale facies of the Hay River formation.
B i» about 700 feet thick where it outcrops at Fort Simpson. It is a phase
of the lower shaly portion of the Hay River shales and rests on the Slave
Point formation.

The Presquille reef, even though immediately overlain by the Watt
Mountain and Slave Point formations is, if and where present, thus actually
encased in the Simpson shales.

The geclogy of these lands is not as well known as those of the
other Permits.

The several drilling locations shown on the Geologic Map, Fig. 2,
are shallow (less than 1,000 feet and, in some cases, a very few hundred
feet) and have no significance.

Winter access to these two Permits is good,as stated. There is a
Winter road connecting Fort Nelson and Fort Simpson which passes
generally through the Western portion of Permit No. 4293, leaving that
Permit a few hundred yards North of its Southwest corner. It is faintly
visible on the photo mosaic in the Southwest corner of Permit No. 4293.

This Permit, unlike the others, which could be worked in a dry

Summer, is inaccessible by any type of vehicle in Summer.



CONCLUSIONS and RECOMMENDAT IONS

The eight Permits under consideration lie on the Paleozoic Plateau.
This means that they occupy a position underlain by an area of Upper
Devonian rocks, which are productive elsewhere, but can not possibly
be here. The Permits lie up-dip from three oil and gas fields from which
production is derived from Middle Devonian sediments. These latter
strata outcrop at Windy Point and along that general Northwest-Southeast
strike and where observed, are petroliferous. This means, simply, that
the Middle Devonian carbonates are generally reefoid and sometimes
petroliferous. Oil in these strata has apparently moved up-dip (North-East)
to appear as seeps. Fields in the Provinces indicate that the lowermost
Middle Devonian present, Muskeg, Keg River and Presquille, all fossili-
ferous carbonates in part reefoic can retain oil and/or gas under favourable
conditions. Other such reef and structural traps will exist.

The regional surface geology is well understood. Knowledge of
the subsurface geology is relatively meagre. At present, to find other
reef build-ups or normal fault block traps can only be done by following
up this geology with geophysics. It seems that the normal fault blocks
and reef build-ups, aside from structure, might give similar geophysical
anomalies.

This means that further geophysics and possibly some specialist
photogeological work, such as fracture analyses, which is also a form of

earth physics, is required to develop the region further.



The three notable past discoveries have all been the resuls of

detailed geophysics based on regional geclogy. As drilling progresses,
of course, some drilling exploration will be in part possible on the basis

of subsurface geology only.

With respect to the Permits individually, we make the following
recommendations based solely on our opinion as to their eul producing
potentialities.

Permits No. 4284 and 4285 lie in an area where the development
of the Presquille reef has been demonstrated. There s alse svidence
that such development is associated with the facit pattern of Be regen.
Considering the anomalous geomorphic patte rn evident o and around Bese
Permits, they obviocusly merit more detailed nvestigation. We suggpest
seismic surveying and also recommend that & (racture asalyses survey
be made, preferably prior to any selsmic investigations. = fact, Sus
would be most useful at an carly date. Aay over-espeaditere ia the
first period is automatically carried over as credit on Be second perund.

On the basis of present geological information and haew ledge.
this group is potentially quite valuable.

The Poplar River Permits No. &%) and &' are & somewha
unknown quantity. They do, however, e ia & regen wie e e reslbad
Middle Devonian rocks are encased s & thick shale soguence. and B
is important. The possibility of & change of strike Jest Souih of e
Permits is interesting even though sech & situation s merely sagpesiad
by a change in glacial Lineations.




A seismic survey of the Poplar River Permits during the Winter is
recommended 1o determine if there is a possibility that a Presquille reef
build-up may occur. Access from Fort Nelson via the Winter road is no
problem. The prospect is similar to Permits No. 4284 and 4285. The
presence of the Simpson shale is most encouraging, but there is not yet
as much svidence here of the occurrence of petroleum as to eastward,
nor is the access nearly as favourable.

The Trout River group, Permits No. 4290, 4291 and 4292 are
interesting. Upper Devonian reafoid carbonates are known to occur,
suggesting that older (Middle Devonian) sediments may have been
deposited in a similar environment. They lie in a row approximately
normal to strike and constitute good coverage.

Seismic and fracture analyses surveys seem best. Permit
No. 4286 could be included in this group.

The group consisting of Permits No. 4284 and 4285, in a way
is drillable now. The Mackenzie Highway crosses it, the objective,
the Presquille reef, will be at less than 3,000 feet and a location could
be selected on the basis of the geomorphology displayed on the photo
mosaic. Such a program however, might be unwise in that a dry hole
resulting from a hasty selection would be most damaging to such an
interesting property.

Respectfully submitted,

w. 8. bblp

W. B. Gallup, P. Geol.



APPENDIX I

PLATES NO. 1 to 8 inclusive



PLATE NO. | - Alexandra Falls 106 (eet) o=
Hay River formed by 47 feet of massive
limestones overlying a thick shale seguence
of soft shales in the Hay River formation

PLATE NO. 2 - Lowise Falls % leel) o=
Hay River, 2.9% miles below Alenand re Falls
formed by a hard limestone ledge i he May
River (ormation, » miles above the North
edge of the Upper Devonian sscarpmmend



PLATE NO. 3 - The South left bank of the
Mackenzie along Permut No

PLATE NO. 4 - Terrain across

No. 4291 and 4292

esCarpment in the

NOL«

the

4286,

Permuts

Cretaceous

background



PLATE NO. 5 - Coral Falls on Trout River.
Due to outcrop of reefoid Upper Devonian
limestone.

PLATE NO. 6 - Looking down the canyon of
Trout River with the Mackenzie River

and Horn Mountains in the distance.



PLATE NO. 7 - Looking East from
Permit No. 4293 toward Trout River.
Lineations are probably bedrock (Upper
Devonian) strike line accentuated by
glaciation.

PLATE NO. 8 - View westward across Poplar
River (Permit No. 429}) toward Liard River.
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