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INTRODUCTION

Teck Corporation Limited and Oil and Gas Futures jointly hold five
permits and Teck Corporation has a 100X interest in two permits in the
general "Root - English Chief river area"of Northwest Territories. These
permits are as follows:

SUMMARY OF PERMITS

Next
Acquisition Obligation

Permit No. Area Date Acquired Cost Date
3379 59,310 Dec. 13, 1962 $ 6,524.10 Dec. 13, 1965
3448 29,490 Dec. 14, 1962 - Dec. 14, 1965
3464 28,995 May 10, 1963 - Nov. 10, 1964
3469 58,320 May 23, 1963 15,163.20 Nov. 23, 1964
3470 §7,990 May 23, 1963 78.00 Nov. 23, 1964
3472 57,660 May 23, 1963 14,990.00 Nov. 23, 1964
3475 56,996 May 23, 1963 78.00 Nov. 23, 194

Acquisition of the first two permits in December of 1962 was based
on field work done previously by geologists of Teck Corporation. The later
acquisitions were based on a photo rolo:ical study by V. Zay Smith
supplemented with Teck's own knowledge of the geology. During the summer
of 1968, Teck conducted additional work in the field which comprised
detailed stratigraphic studies and reconnaissance t structural studies.
The stratigraphic sections and the V. Zay Smith airphoto interpretation
are ettached to this report. Notations have been made on the enclosed
map to indicate where field work data are at variance with airphoto data.
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SUMMARY AND CONCLUSIONS

PERMITS 8379 and 3448

The two major prospective horizons for accumulation of oil and gas
in these two permits are the Manetoe Reef of Middle Devonian age and the
reefs that occur in the Silurian and Ordovician sections. The Manetoe
Reef can have up to 700 feet of porous thickness and reefs of Ordovician
and Silurian age can be up to 2,300 feet thick. These reefs could be
productive either in association with anticlinal folding, or in
structurally flat areas where they may form stratigraphic traps. The
optimum case is where maximum development is associated with anticlinal
folding. Other horizons have prospects but they are minor by comparison
with these reef masses.

From a market standpoint the general area appears to be remote.
However, the potential of the area is such that major fields will be
found in this, or nearby local areas. When one or two major fields are
discovered, access to markets will follow.

The topography of the stream and river channels west of the
Mackenzie River is such that access to the area can be obtained at
reasonable cost. A winter road would be required which could be built
along the braided streams of the Root or English Chief rivers.

In sumnmation, Permit 3379 and the surrounding area is one which
could hold major reservoirs of oil and/or gas. Access to the area,
while not easy, compared to areas of south and central Alberta, is not
too difficult. Depths to the major objectives are approximately Manetoe
reef - 1,500 feet, Silurian - Ordovician reef - 7,000 feet on the crest
of the English Chief anticline at the central west side of Permit 3379.

PERMITS 3464, 3469, 3470, 3472, 3475

With the e tion of 3469 these permits are considered to be much
less prospective than the above due to the acute structural conditions
and also due to the absence of the Manetoe Reef. However, they may be
in a good environmental position for maximum development of the reefs
in the Silurian and Ordovician sediments.




OBJECTIVES OF SURVEY - FIELD AND REPORT PROCEDURE

The field survey was conducted on and in the vicinity of the Permits
held by Teck Corporation Limited in the English Chief Area, Northwest
Territories in June 1963, The Geological Survey of Canada had published
a paper, G.S8,C, 61-13, on "Camsell Bend and Root River Map Areas, District
of Mackenzie, Northwest Territories," in the spring of 1962. ' Therefore,
the main objective of the field survey was to supplement this information
by measuring and describing in detail rock outcrops adjacent to the Permit
areas, This data was compiled into stratigraphic logs that cumulatively
could be used to predict a stratigraphic section most probably to be
encountered by a test hole drilled on the English Chief Anticline.

The Geological Survey of Canada's work divided the exposed strati-
graphic section into formations and provided excellent summary descriptions
of each. An attempt was made by Teck field personnel to measure and
describe the formations some distance removed from the location of G.S.C.
sections, but although different locations were chosen, the best exposures
were in near proximity to the sections measured by the G.S.C. Thickness
figures resulting from calculations of chained profiles by Teck Corporation
are very closely comparable with those published by the G.S.C. Some
discrepancies in the detail of description of strata and choice of formation
boundaries did result. The data in this report has not been altered to
agree with the G,S.C. interpretation, but represent original field inter-
pretations.

The information gathered from this detailed field measurement gains
true value when assimilated in "Stratigraphic Logs" as presented in this
report. To assist the reader to relate the various stratigraphic logs
a diagrammetric summary of formation thicknesses measured and section
relationships is presented on Page 5. These logs have been used in an
attempt to correlate information available to our firm from G.S.C. reports,
previous field surveys and stratigraphic test holes in the area. Comments
on this correlation are forwarded under a general discussion in the
stratigraphic section of this report. A diagrammetric summary presentation
is included on Page 7,
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STRATICRAPHY

GENERAL DISCUSSION

A Stratigraphic Correlation of sections known in the Wrigley area
has been presented on Page 7. This comparison of sediments, their
thicknesses, lithology and diagnostic fossil content reveals a vast
change in sedimentary environment in a relatively short distance and
the area of change is located beneath the English Chief Anticline.

Immediately to the west of the Permits held on the anticline, the
sedimentary section revealed in the overthrust rocks of the Canyon
Ranges has a thickness in excess of 20,000 feet in the time range from
the Middle Ordovician period to the Upper Devonian period. This section
is predominantly comprised of marine carbonates and shales. There are
continental and evaporitic deposits.

The section contains several horizons that exhibit lateral facies
changes. The outstanding section is that between the Headless and
Arnica formations of Middle Devonian Age. This interval can contain
one, or more, of three phases of deposition; the Landry Formation of
cyclically bedded tight limestones; the Manetoe Formation of coarse
crystalline, "reefal) porous, dolomite; or the Funeral Formation of
black, limy shale and tight argillaceous limestone.

Two other important zones that change laterally and contain "reefal"
dolomite zones are the Delorme Formation of Silurian Age and the Whittaker
Formation that ranges from Late Ordovician time to early Silurian.

Within a distance of thirty miles eastward the thick stratigraphic
sequence thins to less than 10,000 feet, or to one-half. This situation
suggests that the pre-Devonian depositional environment changed from an
actively submerging basin to an area of relatively stable shelf conditions.
The English Chief Permit area could be positioned at the hinge line
separating these two environments and consequently be in an area of on-
lap and stratigraphic pinchout of basin sediments.
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(Micwes Unknown )

fone 2
(780" +)

descriptions for fossil identifications.

t Unit 22, GSC Paper 61-

Approximately thirty-five outcrop points
were noted in this formation from the air

and six of these points were accessible

by helicopter and were visited. Kodachromes
6, 7 and 8 illustrate three of the outcrop
arcas that were examined. Fossils collected
from the zone indicate that the strata is

of the lower Famennian stage of the Upper
Devorian. It is comprised of shale, tan-
grey or brown earthy weathering with numerous
resistive slabby siltstone, sandstone and
limestone horizons within it. The zone is

¢ d with a massive siltstone bed that

marks the boundary with the yellow homogeneous
shale of Zone 3 above it.



Zone 1

Fort Simpson Formation
(560+)

MIDDLE DEVONIAN

Nahanni Formation
(6001)

Headless Formation
(800")

Equivalent to Map Unit 18, GSC Paper 61-13;
has been named the Fort Simpson Formation
by the Geological Survey of Canada.

This basal unit of the Upper Devonian has
been referred to formerly by the author in
this area as the Hare Indian Shales. It
outcrops quite frequently in the area and
was visited at five stations. The unit
consists of shale, coal black, carbonaceous,
fissile non-calcareous in the upper parts
and limy with ironstone concretions and
limestone bands near the Nahanni limestone
contact. Shale weathers grey to black with
rust and yellow streaks in patches from
iron oxides. Kodachromes 9, 10 and 11
illustrate outcrop of this formation.

The formation as illustrated in the fore-
ground in Kodachrome 12 is comprised of
600' of thin-bedded limestones that are
blue-grey, black, fine to cryptocrystalline,
tight. The formation is moderately resistive,
but it does contain traces of shale laminae
and consequently weathers in a rubbly nature
in part, Calcite and horn corals are
commonly present, The limestone often has

a fetid odour. Nahanni strata can also be
viewed in Kodachromes 3, 4, 5, 9, 14, 19,
20, 21 and 22 as resistive outcrop either
adjacent to tree covered Fort Simpson
Shale, or capping the recessive Headless
Formation.

This formation is a thin zone about 300'
in thickness that contains recessive shale
beds interbedded with fossiliferous lime-
stones similar to those of the Nahanni
Formation, The formation serves ae a
distinct separation between the Nahanni
and the Upper Devonian formations that
occur below. See recessive swail in
Kodachrome 13, 14, 61, 19 20, 21 and 22,



Formation
(0 - 600")

Manetoe Formation
(0-700")

10

The limestone in this formation can be blue-
grey, brown or black; is crypto-crystalline,
argillaceous, thin-bedded to platy and
weathers buff. Shales can be green-grey,
soft or brown-grey, platy, lizy and soft
with smooth bedding planes. Generally the
shale zones in this formation are covered
intervals.

The formation situated stratigraphically
below the Headless formation may be one of
three: the Landry formation; the Manetoe
formation; or the Funeral formation. These
formations represent three different facies

that were deposited contemporancovsly.

The Landry formation is comprised of 600" of
cyclically bedded limestone that varies in
character from » silicecus;
to argillaceous, &ey
mdin‘tonqm No porosity was
noted in either of these variations. The

Sectica 12, t:r e ".ul:g et of liz-etone
to ahals is mot uvidr.:t.

Where present the Manetoe reef deve
occurs within the iztarval betwoen the
Arnica ard Headlsss Tormatios a2 12
considered to Ye ozme facies i3 & three

:,&.ouum od {zvolving Manetoe,
ormations. It was



Funeral Formation
(0 -980")

Arnica Formation
( 800' +)

observed immediately below the Headless
formation in Sections CDP-2 and CDP-3,
but also occurs as isolated mounds within
the Funeral Formation (Kodachrome 22).
The formation is comprised of massive coarse
crystalline dolomites that can be any thick-
ness up to possibly 700 feet. The dolomites
are dark grey to black, granular, or white
coarse crystalline with vuggy porosity. The
dolomites are thick-bedded and generally
weather white with a rounded nature. Bedding
is generally not digcernible within the
formation and it appears to be one massive
gone., There are generally abundant veins
and patches of white coarse crystalline
dolomite with traces of quartz. The reef
nsually outcrops as resistive knobs surrounded
'y less resistive Funeral shales and are

uite obvious from the air in some localities,

See Kodachromes 17 - 22 inclusive).

The Funeral Formation, as described in
Section CDP-12, is a shale facies of the
Landry and Manetoe formation. The formation
was measured to be 980 feet thick with two-
thirds of the zone being shale. The shale
is black, powdery, limy, hard, weathers

with a yellow-brown, slabby nature. Lime-
stones within the formation are purplish
dark grey, fine crystalline, thin bedded,
fossiliferous., The formation is generally
recessive and calcite veins are generally
noted within the beds. The recessive nature
of the formation is illustrated in Kodachrome
14 where the Funeral shales form the smooth
slope immediately west of the resistive
rugged limestones of the Landry Formation.

The Arnica formation (CDP-4 and CDP-10) is
comprised of 800' ! of dolomites, massive
bedded and thin-bedded. The dolomites are
black, very fine granular, can be limy and
siliceous with black chert inclusions, and
contain considerable amounts of calcite
fossil detritous which appear to be crinoid
stems in some outcrop. Zones within the



Sombre Formation
(1,755')

Camsell Formation
(180" - 1,860")

formation contain breccia porosity in part.
There is an indication that the calcite
vein sections have been brecciated due to
the presence of less competent, argillaceous,
laminated, coarse grained or granular
dolomite, Inter-granular and vuggy porosity
was noted. In Kodachrome 23 the formation
can be recognized by the dark grey weathering
color. The Sombre Formation (on which a
helicopter is resting), weathers light grey
as do the Funeral shales stratigraphically
above the Arnica Formation,

The Sombre formation of the mapped area
reaches a thickness of 1,755 feet in CDP-4,

It is comprised of massively bedded dolomites,
medium blue-grey with zones containing shale
fractures and fossil horizons. The formation
has a banded weathered character, wherein
light and dark grey weathering bands reflect
a variable argillaceous content of cyclically
deposited strata. Shale laminae on bedding
planes in the cyclic zones are brown and
light green to tan weathering with rust and
red staining from iron content on the more
irregular bedding planes. In the basal one-
third of the formation porous zones were
noted in softer granular porous dolomite.
Porosity is inter-granular in the two
localities where it was noted. See Kodachrome
27 for close-up view of porous Sombre
dolomites in Section 10, north of Root River,

The Camsell formation thicknese varies from
180" to 1,860' in the map area, the thickness
being controlled possibly by depositional
circumstances and also by a pre-Sombre erosion
surface, The formation as illustrated in
CDP-13 consists of brecciated limestones, or
possibly as in Section 10 north of the Root
River, these could be limy dolomites. The
limestone breccia is angular and of a widely
variable size with a coarse crystalline,
calcite matrix, (see Kodachrome 24), orange
yellow weathering., The fragments are
argillaceous limestone, very finely crystalline
tan grey weathering. The porous brecciated
upper part of the formation weathers semi-
resistive, rounded, rubbly. In the central
section of the formation there are shale beds.
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Delorme Formation
(8,330")

. Delorme

Upg::.tlon
(450')

Middle Delorme
Formation
(890')
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The shale is soft, yellow weathering with
calcite veins common, but brecciation is

not as well developed as at the top of the
formation. The lower part of the formation
is again a brecciated, massive bedded, grey
buff, argillaceous, granular, crypto-
crystalline limestone. Shale beds occur in
part, particularly at the base of the section
where they are irregularly platy, limy and
orange weathering.

The Delorme formation was examined at two
locations; one south of the Root River,
Kodachrome 25 and one north, Section CDP-10.
Section 5, south of the Root River, gives
the most complete description of this thick
Delorme formation. The -grey recessive
character of the formation is illustrated in
the Kodachrome view., It has been divided
into three sections: the Upper Delorme;
Middle Delorme; and Lower Delorme formation.
All of the formation is of Silurian Age.

Comprised of 450' of limestone, light

to white, firely crystalline,

with variable llaceous content. Contains
uneven, shaly bedding planes; is thin bedded
and weathers into a yellowish cream, flaggy
debris. One-half the section i{s covered

and is considered to represent shale. The
limestone was observed to grade to a limy
shale in places.

Comprised of 890' of fossiliferous dolomite,
which ranges from light grey to blue grey
to dark grey, is finely crystalline,
commonly argillaceous with shale laminae
between unevenly, flaggy, limy beds.

The upper strata contains dolomites that
are siliceous and limy with concentrated
fossil zones that could be considered to
be dolomitic limestones.



Lower Delorme
Formation
(1,990')

A4

The dolomite in the lower half of this
section is not limy, is not fossiliferous
and is characterigzed by thin argillaceous
laminae and calcite veins. Local siliceous
gones with black chert also occur in this
basal zone,

This zone is comprised of thick shale
intervals and thin bedded and massive
bedded dolomites., The dolomites are

medium grey, in part limy, laminated to
banded light and dark grey, and are variably
argillaceous. The occasional massive bed
makes the formation semi-resistive, This
lower part of the formation is generally
unfossiliferous and no porosity was noted
in the dolomites. The massive shale beds
that occur in the lower two-thirds of this
Lower Delorme Formation contain shale that
is black, slaty and weathers yellowish

grey (Kodachrome 29)., Where the shale is
cyclically interbedded with the dolomites,
it is limy. The Delorme Formation described
in Section 10, north of the Root River, was
comprised of massively bedded banded dolomite
that had variable argillaceous content with
a trace of granular porous beds with inter-
granular porosity. The dolomite was fetid
and laminated on weathered surfaces in part.
This section would correlate best with the
dolomites found in the Lower Delorme
Formation described in Section 5, northwest
of Trench Lake, Here the dolomites are
banded and variably resistant according to
their argillaceous content and some
fragmental and coarse crystalline beds were
noted. This correlation would require non-
deposition, or erosion of the Upper and
Middle Delorme Formation, north of the Root
River.



Whittaker Formation
(4,130")

Upper Whittaker
Formation
(Lower Silurian)
(1,550')

ORDOVICIAN

Middle Whittaker
Formation

(Late Ordovician)
(1,230')

Lower Whittaker
Formation
(Late Ordovician)
(1,3830')
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The thick strata included in the Whittaker
Formation is diagrammatically illustrated
in Section CDP-6 and CDP-14 where they
have been divided into three zones. The
three zones straddle the ages from Late
Ordovician to Lower Silurian,

The Upper Whittaker is comprised of 1,550"
of shale, medium dark grey that weathers

a light tan to dark grey, Kodachrome 28,
The shale is limy; platy in the lower
portion, blocky at the top. There is a
trace of calcite filled fractures, also
thin beds of calcite shell fragments.

Some variability in the composition of the
shale is reflected by alternating zones of
black, slightly siliceous shale and soft
brown earth forming shale. The entire
zone is recessive. An occasional outcrop
of resistive, thin-bedded, black, finely
crystalline limestone was noted.

The Middle Whittaker Formation is comprised

of shale, black, elabby to platy, similar

to Upper Whittaker, but it is now dolomitic
rather than limy. The occasional thin bed

of argillaceous dolomite and zone of nodular
chert occur in this shale zone, The lower
half of the Middle Whittaker is comprised

of massively bedded dolomites that are medium
greenish-grey to black in colour, very finely
crystalline to crypto-crystalline, buff to
dark grey weathering with abundant interstrata
coarse crystalline dolomite and quartz. In
the lower portions there are abundant silicified
colonial and horn corals with chert nodules
and thick veins of chert and white quartz.

The Lower Whittaker Formation is comprised
of limestones; massively bedded in the
central portions and thin-bedded in the
upper and lower boundaries of the Section.
The limestone is black, medium crystalline
to crypto-crystalline, quite argillaceous,
fossiliferous, with a variety of species.



Red Sandstone Zone
(Middle Ordovician)
(530" - 670")
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The limestone in the central massive

bedded section i3 dark grey to black
crypto-crystalline and siliceous, also

very fossiliferous and contains wavy

purple colored fracture planes character-
istic of the Section. Covered intervals

in this middle massive section probably
represent shale zones. Shale was described
in the lower one-third of the Unit. It was
black, granular, carbonaceous, soft, limy,
weathered a light grey and had a trace of
calcite veining. The shale also occurs in
the thin bedded limestones at the base of
the unit where it causes semi-spherical
fracturing laminae that are characteristic
of the Section. Calcitic fossil fragments
continue to be common and the occasional
limestone bed is a fossil fragmental. Black
chert nodules were noted in the basal portion
of the Unit, but were restricted to a 80 foot
zone,

The Sun Blood Formation illustrated in
Sections CDP-7 and CDP-15 is considered
to be of Middle Ordovician Age. The
Formation has been divided into four sections.
The Upper Section consists of thin-bedded
limestones and dolomites; the limestone is
dark grey to black, crypto-crystalline to
medium crystalline, fossiliferous in part,
fragmental in part, platy, argillaceous,
with shale laminae, weathering.
Limy, slaty shale e r or
rust colors from oxidation of mlb
minerals present. The shale could

the Section when covered intervals
are erpreted to be shale. Dolomite
oeeun below the shale limestone interbeds,

8
58

argillaceous, vutlnrl .u-ulrto




Sunblood Formation

per Sunblood
(195')

Middle Sunblood
(580' - 1,375")

Lower Sunblood
(580" - 930'?)
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is considered in other localities to be
the Trenton Wilderness stage of the Ordovician.

The second unit of the Sunblood Formation
as described in CDP-15 on the Whittaker
anticline is possibly representative of the
Upper Sunblood sedimentary sequence with the
"Red Sandstone” and correlative limestones
described above, constituting a separate
younger formation.

This thinner Upper Sunblood unit is comprised
of 180" - 195' of thin bedded to slabby
siliceous to gritty dolomites. Coarse
crystalline quartz is abundant in the very
resistive beds.

The Middle Sunblood Formation is comprised
of massively bedded dolomites that are a tan
to black colour, coarse crystalline, tight
with some zones of sucrose porous beds
containing traces of chert nodules. The
section weathers a yellow=brown colour and
is characterized by an abundance of purple
and milky chert beds and nodules and coarse
crystalline quartz. Another characteristic
common to the two sections CDP-15 and CDP-7
are the deep cuts created by differential
solution of laminae or inclusions of dark
grey argillaceous dolomite,

The lower unit of the Sunblood Formation is
possibly of the White Rock stage of the

Middle Ordovician. It is of a thickness in
excess of 600 feet and is comprised of
limestone, milky grey, crypto-crystalline to
fragmental, massive bedded, inter-bedded with
argillaceous, dolomitic, slaty shale, The lower
part of the Section contains calcite filled
fractures with iron and copper sulphide
mineralization. The section weathers with a
light grey colour. To the north of Root

River the section that is possibly correlative
is recessive and contained few good outcrop.
One outcrop that could be examined was of
limestone, soft, yellow, weathering.
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AGE FORMAT1ON THICKNESS GENERAL STRATIGRAPHY
E Upper Famennian Shale Yellow-tan or green, weathers purplish grey
in part. Minor thin resistive siltstone beds.
E IMPERTAL FORMATION
Lower Famennian | 750"+ Shale Tan-grey to brown earthy. Numerous thin
& siltstone, sandstone and limestone beds
E FORT SIMPSON FORMATION 560"+ Shale Black, carbonaceous, limy, with ironstone
(Hare Indian) and limestone near Nahanni contact.
NAHANNI FORMATION 600" Limestone Blue-grey to black, fine crystalline, tight
fossiliferous, fetid, contains shale laminae
HEADLESS FORMATION 300" Shale Green-grey, soft recessive, platy, limy with
interbeds of limestone as in Nahanni.
"
LANDRY FORMATION 0 - 600" | Limestone Brownish-grey, cyclically bedded, variably
argillaceous or arenaceous, tight,
E MANETOE FORMATION 0 - 700' | Dolomite Dark grey to black, coarse crystalline,
é excellent intercrystalline and vuggy porosity.
a FUNERAL FORMATION 0 - 980' | Shale Black, limy, hard, slabby, interbedded with
limestone, thin-bedded, fossiliferous, tight.
g ARNICA FORMATION 800'+ Dolomites Black, fine crystalline, siliceous with chert
= | (Lone Mountain Fm) inclusions, tight with trace of breccia
x porosity.
SOMBRE FORMATION 1755 Dolomites Blue-grey, massive bedded with shale laminae.
(Lone Mountain Fm) Some intergranular porosity in basal beds.
CAMSELL FORMATION 180'-1860" | Limestone Breccia | Avgular, variable size fragments of
argillaceous limestone in coarse crystalline,
orange weathering calcite;vuggy porosity.
DELORME FORMATION
Upper 450" Liml(aatono-Shale Light grey, laminated, tight.
50 - 50)
- (Reefal &  yjgd1e * 890" Dolomi te Light to dark grey with fossil and chert
S g:);oul 12 laminae, tight.
| oF Mins. ) Lower 1990" shale Black, slaty and Dolomite, massive bedded,
= banded, tight,
WHITTAKER FORMATION
Upper 1550 Shale Medium dark grey. limy, platy, variably
siliceous,
(Mt. Kindle) Middle 1230" Shale & Dolomite Black, slabby, dolomitic. Dolomite contains
Formation) abundant chert, coral and coarse crystalline
zones,
Lower 1330"' Limestones Black, argillaceous, forailiferous, purple
shale laminae.
"RED SANDSTONE ZONE" 530'- 670' | Limestone Shale and minor dolomite, thin bedded dark
g grey to black, orange anc¢ purple weathering
= from iron sulphides.
5 | SUNBLOOD FORMATION -
g (Franklin Mtn. Fm)
Upper 195! Dolomite Thin bedded, slabby. siliceous to gritty,
with quartz.
Middle 530'-1375"' | Dolomite Tan to black, massive bedded, trace sucrose
porosity.
Lower 580'- 930"+ | Limestones Milky-grey, massive bedded, interbedded with

dolomitic slaty shale, copper sulphides and
calcite in fractures.
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ROOT RIVER AREA -~ NORTHWEST TERRITORIES

OUTCROP NOTES

These notes are records of observations made at helicopter stops
where sections were not of sufficient length in all cases to warrant
representation in a diagrammatic manner,

STATION 3

STATION 4

STATION 5

Shale outcrop two miles southellt of Iverlon Lake on

banks of east flowing river; 65° AZ/5° NW, This outcrop
is represented in a stratigraphic column CDP-1l, It is
comprised of a basal 155 feet of shale, soft, laminated,
green and brown-grey, with very occasional thin siltstone
laminae less than 1" thick, non-calcareous except at base
near the Hare Indian contact where limy black concretions
are present. Above this shale there are 70 feet of shale
and siltstone interbedded; shale was olive green, sericitic,
non-calcareous, brown weathering. Siltstone was olive
green~-grey, limy, cliff forming, occurring in massive beds,
also thin bedded with shale laminae. This section is
considered to comprise the basal part of Zone 2 in Upper
Devonian sediments.

Shale outcrop on the south bank of the North Nahanni River
12 miles southeast of Iverson Lake. Cutcrop was of
homogeneous, black, hard, sharp-edged shale, referred to
as "the Hare Indian Formation" or'"Zone 1 of the Upper
Devonian" and considered to be equivalent to the Fort
Simpson Formation (G.S.C. Paper 61-13).

Limestone outcrop 8 miles southeast of Iverson Lake -
limestone outcrops in the canyon of the southeast flowing
stream; the limestone is black, fine to microcrystalline,
tight, contains many calcite veinlets in patches; the

outcrop is capped by the Hare Indian Shales, both upsfream

and downstream, The attitude of the limestone is 195 AZ/18°
NW at this station, but is believed to be dormal in shape.

The limestone would be the upper beds of the Nahanni Pormation.



STATION 6

STATION 7

STATION 8

STATION 9
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Canyon in the North Nahanni River, 16 miles southeast of
Iverson Lake,

The outcrop at this point consists of cliffs of the Hare
Indian Formation, and the Nahanni Limestone outcrops at
river level. The cliffs contain shale, limy fissile, coal
black, with numerous large concretions; also 3 - 4 foot
bands of black lithographic limestone. The shale weathers
with rust and yellow colors similar to a coal deposit.
Attitude at the Nahanni-Hare Indian contact was 135° AZ/9°
SW (see Kodachrome's 13 and 14). The Nahanni outcrop at
this point consists of limestone that becomes more
argillaceous upwards and grades into the Hare Indian Shale.
The lower limestone bed is irregularly platy, with pitted
bedding surfaces; it is dark grey in color, not black;
limestone stratigraphically higher becomes more argillaceous
and more slabby bedded, somewhat granular textured, black
in color, pyritic. The next beds upward in section are
blue-grey to black, brownish on fractured surfaces,
lithographic, tight, with pyrite laths. Higher beds are
limestone, black, microgranular, pyritic, with bulbous
calcite replaced brachipoda, brownish tinge on fractured
surfaces, This bed lies immediately below the Hare Indian
Shale. Fossils collected here were identified as

Leiorhychus Castanea of Middle Givetian stage and
Michelinoceras sp. (Middle Devonian).

Located immediately west of the North Nahanni Canyon and
located 12 miles southeast of Iverson Lake. Outcrop at
this point contains very light olive green, soft shale
that weathers maroon in part; it has a trace of a
conchoidal fracture; this outcrop is considered to be in
Zone 8 of the Upper Devonian (equivalent to Unit 25, G.S.C,
Paper 61-183).

Located 17 miles southwest of Long Lake in the Canyon
Ranges. The outcrup consisted of limestone, brownish
dark blue-grey, finely crystalline, fossiliferous, thin
and thick bedded,8" to 2' thick, weathers light grey.
The bedding was semi-rubbly in part, resistive, ridge
forming.

Another stop on the Canyon Ranges; the lithology at this
point is described in Section CIP-7,



STATION 13

=

A shale outcrep located on the south bank of the Root

llml-dml.yhﬂ'-tdmlvu‘uthm. The
shale here had an attitude of §° §; the outcrop
consisted of a 220 foot cliff; the shale was brownish

weathering, soft, limy, with some large concretions near
the base of the outcrop. The shales here do not look as
hard and sharp as other outcrops of the Hare Indian, but
they are quite black on fresh surfaces and appear quite
brown and soft particularly in the lower beds at river
level, There was no " - " yellow and orange

s elevation., Higher in
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on the shale, which 1is
concretionary manner. he

the outcrop is not limy, it is quite soft, still black
on & fresh surface, not silty; in fact there are no
resistive beds whatsoever; weathers light grey to dark
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Also located in the south bank of the Root River, eight
niles to the east of the Iverson thrust. 'l'hoouteﬂ!.“
consists of thick resistive siltstone beds, green co d,
1imy, and form the top of a 100 foot cliffy below the
are and massive limestones inter-
bedded; the shale is soft, green, grey and has limy

most

:

laminae and limestone beds contain
conspicuous being a bulbous
brachispoda that occurs in concentrated layers throu:h-
out the whole outcrop. These fossils were identifie
to

be Lower Famennian in age, and included grlm:lrifor
h 8

y lei i ‘M?
#ﬁm- ghuetonueall
to belong to Zone 2 of Upper Devonian Age.

located 5 miles south of the Root River, slightly to
the southeast of Station 11. Outcrop here consists of

soft, with limy laminations and some calcite veins;
outcrop weathers tan, Fossils collected along the
laminae were identified as worm tubes., The outcrop is
considered to be the lower part of Zone 3 of Upper
Devonian Age,

Shale outcrop located 2 miles to the southeast of Station
12 consists of green, soft shales inter-laminated with
calcareous siltstones, near the top of Zone 3 of Upper
Devonian Age. The shale laminae on the siltstone
bedding planes weathers purplish and contains fossils.
The specimens collected sent F nian Age of the

Upper Devonian and included CyrtospiriTer sp. and



STATION 14

STATION 15

STATION 16

.STATION 17

Leiorhynchus sp. The attitude of the beds of this outcrop
was 1800 327238 E, The outcrop in places appeared to have
a red hematitic color on the weathered surface.

Located one mile west of the North Nahanni Canyon, an
outcrop of banded shale, earthy brown color to tan, flaggy,
silty. The lower beds are dark grey to black; it is
believed that this outcrop represents the contact between
the basal zone of the Upper Devonian (Fort Simpson - Hare
Indian) and the Middle, %Zone 2), shales of the Upper
Devonian.

Nine miles southeast of Iverson Lake, in an oxbow outcrop
in a stream cutting through Hare Indian type shales. This
Station, as Station 14, is believed to be close to the
contact between Zone 1 and Zone 2 of Upper Devonian. The
tanned brown shale of Station 14 comprised the upper one-
quarter of the cliff outcrop, and black semi-hard
concretionary fracturing shale forms the lower three-
quarters of the cliff. The concretions in the formations
at this locality are not limy; they must be siliceous as
they are hard and they are lighter grey colored than the
weathered shale; there is no rust or yellow staining in
the basal outcrop at this point. More resistive Hare
Indian type shale was noted downstream from this point.

Upstream from Station 15, is a brown carbonaceous zone;
contains orange rusty weathering bands due to pyrite
content; shale is still not limy, contains ironstone
concretions. Above this zone again there are more
resistive light grey to tan grey shales with light grey
siltstone laminae that hold the formatiors up. None of
the shales are calcareous or limy.

Upstream from Station 16. There is perhaps another 200 -
300 feet of section of the light grey shiny shale described
at Station 16. This shale unit is topped with a
topographic bench formed probably by a resistive siltstone
bed; an upper unit outcrops above this resistive bed in

a cuesta representing approximately 480 feet of shale in

a cliff, the shale is tan weathering, micro-micaceous,

with thin platy resistive beds comprising 30% of the
section.

Summary of Outcrop at Stations 15, 16 and 17

Zone #1, (not complete), 560 feet of Hare Indian type black semi-
resistive shales and upper orange weathering carbonaceous zone outcropping
in the Lower Creek region, topped by Zone #2, 620 feet of relatively
recessive brown and tan, light-grey shiny, shales that have fine siltstone
laminae and ridge forming siltstone or limestone beds within them.



STATION 18

STATION 19
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Two miles due west of Iverson Lake. There is about 700
feet of section exposed on the banks of the creek. Outcrop
consists of shale, brown, soft, and siltstone, light grey,
of Zone #2 of Upper Devonian Age. These beds at the creek
level weather much like Hare Indian with a considerable
number of dark orange patches; attitudes of the bed 210°
AZ/17° NW, Above the shale in the creek there are shales
that are finely friable, soft, shiny, sericitic on bedding
planes, containing sandstone beds one-half a foot in
thickness; sandstones are medium grained, poorly cemented,
argillaceous and slightly calcareous; soft browm pure
shales continue to the top of the cliff. There are four
or more one-half foot sandstone beds in the entire sectionm.
The scree slopes are shiny light grey, sericitic; the
outcrop looks tan-grey with some orange color that is not

prominent.

Located on the south bank of the English Chief River
immediately in front of the Iverson thrust. A view of

the north bank of the English Chief River from this point
does not reveal any reversal on the English (hief anticline.
The beds appear to go under the thrust with a horiszomtal
attitude.

The west scarp face of a ridge was traversed at this station;
the top of the ridge was covered with a soft, green shale,
with limestones, green-grey, medium to fine crystalline.
Float on top of the outcrop on the ridge consisted of a
brown sandstone; the shale laminae here had worm burrow-
fossils one-half inch in diameter and flattened. The
top of the cliff was held up by a massive argillacecus,
limy, green, soft sandstone-siltstone bed. The sandstone
was fine grained, argillacecus, shaly and limy, and
contained white laminations; a bench of recessive shale
with limestone and shale and sandstone laninae couprised
the next unit and the lower part of the cliff was resistive,
scarp-forming again, consisting of siltstone, greem,
argillaceous, soft, medium granular; elevation differences
from the top of the ridge to the creek below indicated a
1,000 foot section. The zones described above were cach
approximately 150 - 200 feet thick. The sedimwnts of this
section are interpreted to belong to Zooe 2 of Jevonias

and Strati Secti
g_u.mMcmwu c o
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UPPER DEVONIAN

SUMMARY OF OUTCROP DESCRIPTIONS

ZONE 1 Fort Simpson Formation - Unit 18 (G.S.C. Paper 61-13)

The basal unit referred to as "the Hare Indian Formation" was
examined at Stations 4, 6, 10, 15 ard 19. Other outcrop areas
were observed from the air and are designated as this group on
a colored map.

The unit consists of shale, coal black, carbonaceous, fissile,
non-calcareous in the upper parts, but limy with ironstone
concretions and limestone bands near che Nahanni limestone
contact, The shale weathers grey to black, with rust and
yellow streaks in patches from iron oxides.

ZONE 2 Map Unit 22 (G.S.C, Paper 61-13)

Sections representing this zone were examined at Stations 3,
11, 15, 16, 17 and 19. Fossils collected at Station 1l near
the top of the zone indicate that this group is of Upper
Devonian, Lower Famennian stage., The fossils represented in
the collection include:

Cyrtospirifer Whitneyi
Leiorhynchus Walcotti &
Cyrtiopsis Nahanniensis

This group was also observed at several locations from the air
and has a tan-grey or brown earthy weathering shale section

with numerous resistive, slabby siltstone horizons within it.

The zone is capped with final massive siltstone bed that marks
the boundary witl yellowish homogeneous shale of Zone 3 above it.

ZONE 83  Map Unit 25 (G,S.C, Paper 61-13)

This group was examined at Stations 7, 12 and 13. Several
outcrops examined from the air indicate the zone to be comprised
of thick shale of a yellow tan or green shade that may weather

a purplish grey in part. The zone has minor thin resistive beds
in the base and is capped by a resistive siltstone bed.

No section was seen to outcrop above this upper resistive bed

in the English Chief Syncline, although topographic ridges
suggest that there may be another group, or age of rocks present.
The fossils collected at Station 13 include Cyrtospirifer sp.

and Leiorhynchus sp. These fossils represent the Upper Devonian
Famennian stage.
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STRUCTURE AND TOPOGRAPHY

The Permits of the Fnglish Chief and Root River areas are located
in a position that is transitional between two major topographic units;
the interior plains and the Rocky Mountain Cordillera. FLast of the
permits there are three narrow arcuate mountain ranges en-echelon in a
general northerly strike. These mountains rise sharply from the pene-
plained interior plains to the east of them by means of near vertical
thrust scarps. These thrust scarp mountains are coneidered to be within
the interior plains province because the area between them and the Rocky
Mountain Cordillera is not thrusted and mountainous. This inter-mountain
area wherein the permits are situated, has been gently folded and uplifted
from the interior peneplain. The relatively gently folded anticlines are
believed to provide 2,000 - 3,000 feet of closure in the subsurface
without rupture by thrust faulting. The terrain is generally underlain
by soft Upper Devonian shales and is usually gently rolling and tree
covered. Sharper folds and erosion have combined to expose Devonian
carbonates in more rugged ridges and steep walled canyons in a minor
portion of the area.

The topography then is directly related to structural conditions
in the English Chief - Root River Area. The rugged Canyon Ranges of
the Rocky Mountains form a massive topographic division immediately west
of the Permit areas as they reflect the repeated thrust faulting from
more acute diastrophism than experienced to the east in the interior
plain,

Major east-west valleys of the North Nahanni, English Chief, Root
River and Redstone rivers cut through the mountain and plain areas as
tributaries to the north flowing Mackeizie Piver, These rivers are
gently graded and their valleys are broad and gravel filled.

Access to the English Chief anticlirne from the Mackenzie river is
estimated to be relatively good. The main hazard to roads ccastructed
along the river valleys would be washout during periods of high volume
runoff,
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Permit

No.

3379

3448

3464

3469

3470

3472

3475

Area

Acres

59,310

29,490

28,995

58,320

57,990

57,660

56,996
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TECK CORPORATION LIMITED

SUMMARY OF PERMITS

ROOT RIVER AREA
NORTHWEST TERRITORIES

Acquisition
Cost Interest
6,524.10 Teck - 1007%
nil Teck - 100%
nil Teck - 50%
0il & Gas
Futures 50%
15,168.20 Teck - 50%
0il & Gas
Futures 50%
78.00 Teck = 50%
0il & Gas
Futures 50%
14,990.00 Teck - 50%
0il & Gas

Futures 50%
78.00 Teck - 50%

0il & Gas

Futures 50%

Next Obligation

Date and

Deposit Required

Dec. 13, 1965
$ 17,798,

Dec. 14, 1965
$ 8,847,

Nov. 10, 1964
$ 4,349,

Nov. 23, 1964
$ 8,748,

Nov. 23, 1964
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Vie outh from English

1ief River showing terrain
. 3379, lverson
Lake in middleground is
located near northwest

corner of the Permit,




View northeast from the
central area of Permit 3464
showing the sharp anticlinal
structure of the Dahadinni
range at this point, The
ridge is Upper Devonian
Limestones and the grassed
valley is comprised of
shales of the Ft, Simpson
formation,

4

View to northwest
from the southeast
corner of Permit 3475
along the Dahadinni
River, Section 8 was
measured where the
river cuts through
the limestone ridge
in middleground,

View to south across
Permit 3472 from the
north boundary. The
small lake is on the
geological map and can
be used to correlate
the picture with the
mapped structure,
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Formation, This Kodachrome
was taken in the upper 1/.
of Strati ‘!'t_'-.iil.‘ Section
C.D. N, 1.
\ lll'-!'—.l‘ viow Lit‘ ale dl
limestones of Zone 22 of
Upper Devonian Age at
Station 811 on the Root
River,
View eastward {r the
iIncti f the lvers
Fault trace a '? TN | ¥ ~
Chis River, The ridg
(Station 2] - Sectio
C.D.F, - 16) contains shal
sandstones and limestone
Zone 82 of Upper I« a
\ve., The strata is at
1§ a omprise the est
1imh o the Engl .
anticline




Close-up view of shale and

11tstone one %2 of '|l|'l‘l'
Devonian Age 2 lThe strata
lies Ll "!lil.”l'l_. above

hals of the Fort Simpson
Formation, This Kodachrome
was taken in the upper 1/3

of Stratigraphic Section
lo“ol.. [-

Clo e-=up view of shale and
limestones of Zone #2 ol
Upper Devonian Age at
Station 811 on the Root

River,

View eastward from the
iunction of the Iverson
Fault trace and the English
Chief River, The ridge
(Station #19 - Section
c.D,P, - 16) contains shales,
sandstones and limestones of
Zone #2 of Upper Devonian
Ace. The strata is flat
lying and comprise the west
Limb of the English Chief
anticline,




9

View of Nahanni -
Fort Simpson Contact
at Station 6 on
North Nahanni River,

10

Close-up view of basal,
limy shale beds of

Fort Simpson Formation
at Station 6. North
Nahanni River.

11

View of northwest of
Dahadinni Canyon of
Permit 3475. Ri.or
cuts shales of Fort
Simpson Formation
along the axis of a
Syncline.
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View to northwest

along west side of
[rench Lake Valley.
English Chief River

is foreground. The
serrated sharp ridge
results from the
erosion of vertical

beds of the Landry
Formation. The shaly,
recessive Headless and
Funeral formation and
the dark grey Arnica
Formation can be readily
delineated in this view.

15

Close-up view of the
basal beds of the
Landry Formation at
Section 21. Recessive
Funeral Formation
shales underlie scree
slope to left of the
massive limestone of
the Landry.

II')

View North as above,
showing recessive
zone of the Headless
Formation,
stratigraphically
above the Landry
Formation - Sec. 12.
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\n eastward view of
oection 3 showing

{rom top to bottom
the Nahanni, Headless,
Nuneral and Manetod
Formation.




23

View East across Sec. 4
includes the dark grey
Arnica Formation and the
light grey weathering
Sombre Formation on which
the helicopter is sitting.
Funeral shales and Landry
limestones form the ridge
in the background.

24

View northwest across
Section 13. Picture
includes the euntire
Camsell Formation, The
Camsell generally forms
a resistive yellowish
weathering ridge as
illustrated in this
Kodachrome,

25

View north across Sec., 5
shows shaly brown grey
nature of outcrop of
Delorme Formation (Main
Large Ridge in Middle-
ground)., The west flank
of the Camsell Formation
ridge is present at
extreme right in the
picture.




20

View to southeast
of dark grey
weathering Arnica
Formation at
Section 10. High
peak on ridge is
Mount Lyle located
near south boundary
of Permit #3472,

lose-up view of porous
coarse crystalline
dolomite of Sombr«
formation near axis of
anticlinal structure of
Section 10. Sample
1030 on Strat. Section.




Close-up view of
the shales in the
Upper Whittaker
Formation. This
outcrop is at
ample #6401 on
the stratigraphic
column of Section
6 & 14.

Close-up view of
Flaggy Dolomite
and Shale of Lower
Delorme Formation
Sample #2508 on
Strat. Section 5.
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