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INTRODUCTION

This report presents the results of the 1952 field season during
which & party headed by the writer was engaged in recomnaissance mapping
and stratigraphic work in the Fort Liard - Fort Simpson area of the lorthe=
west Territories, This area lies in the extreme southwest corner of the
Northwest Territories between north latitudos 60° 00' end 62° 00! end west
longivudes 121° 00" end 124° 007 (Plats 1) end includes Socony=-Vacuum's
permit areas numbered 1 to 22, It is a remote and sparsely cettled region
conteining only the small settlements of Fort Liard and Fort Simpson
together with several semi-permanent Indian villages,

The purpcse of *the season'!s work was two-fold; first to determine the
nature and extant of the rock exposures occurring cn the Company?s permit
areas, and second to get some indication by examination of the outeroppings
in the mounteins to fhe west of the permit areas whether potential reservoirs
for 0il might be expected to be present in the subsurface section under
these permit areas,

The chief means of access in sumer is by boat along the larger rivers
and by floateequipped aircralt which can land either on the rivers or on
the many lakes in the area, Helicopter work along the rivers and streams
is facilitated in times of low water by many sand and gravel bars but
landings in the intercstream areas are hindered by deadfall and swampy terrain,

The assignment was carried out by an eight-man party consisting of
five geologists, a cook, and two men to operate and maintain the helicopter,
Three base camps were set up during the summer, one at Fort Liard, one at
South Nahanni, and one at Fort Simpson, and, from these, traverses and fly=-
trips were made into the permit sreas and the mountains, The movement of

supplies and personnel botween the camp sites was by boat along the Lijard Rivers
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The helicopter was with the group for a total of fifty-seven days though
the actual number of deys it was available for geological work amounted

to only forty days, the remainder of the time being accounted for by bad
weather, mercy flights, and breakdowns., Approximately 210 hours' flying
time was put on the machine in the forty days and the area covered amounted
to something over 4000 square miles,

During the season more than 200 lots of fossils were collected from
beds ranging in age from Middle Devonian to Lowe Cretaceous, The specimens
are being studied and identified by the staff of the Paleontology Division
of the Geological Survey of Canada in Ottawe, A small number of micro=~
fossil samples were also collected and these are being examined by

Dr. ReTeDe Wickenden of the Calgary office of the Geological Survey.

PREVIOUS WORK

One of the earliest published accounts of this area is that given by
Re Geo McConnell (1)‘ who made a canoe trip in 1888 from Dease Lake in
British Columbia, down the Liard River to its junction with the Mackenzie,
On the way he passed through the present map area and made some observations
regarding the rocks exposed therein, His comments have stood up remarkably
well in the light of more recent data, In 1922 Williams and Hume (4)
traversed the lower part of the Liard River and in 1943 A.W. Nauss (6)
mapped the Nelson and Liard Rivers for the Canol Project, C.0s Hage (7)
repeated Nauss' traverse in 1945 with considerable more detall and produced
a map which agrees in general outline with the omne resulting from this

season's worke

* Numbers refer to Bibliography at end of text,



PHYS IOGRAPHY

The parts of the report area lying east and north of the Liard River
fall within the northern plains physiographic province of Western Canada
and are marked by typically low-lying areas of muskeg broken occasionally
by ridges of higher ground, Elevations in this part of the area range from
approximately 1700 feet above sea level in the vicinity of Trout Lake to
600 feet at Fort Liard, 500 feet at South Nahanni, and 300 feet at Fort
Simpson, Several prominent ridges break the contour of the ground as it
slopes downward into the valley of the Liard River, and although some of
them can be related to underlying structure, most of the ridges are
erosional in origin and bear little, if any, relationship to the configuration
of the underlying beds,

The portion of the area situated wast of the Liard River contains a
seriee of northemsouth trending mountain ranges that represent the southern
end of the MacKenzie mountains, In general, these hills become lower
toward the south and eventually die out just south of the map area, In the
ranges visited, the mountain summits rarely exceed 5000 feet and are more
conmonly of the order of 4000 feet above sea level,

The main drainege of the area is accomplished by the Liard River, a
large stream which has its origin 250 miles to the west in the northern
parts of the Rocky Mountains and flows northeastward to join the Mackenzie
River at Fort Simpson, Its main tributaries within the map area are the
Petitot, Kotaneelee and South Nahanni Rivers, The two latter sireams flow
in from the mounteins in the west while the Petitot dreins part of the

large muskeg area east of the Liard River, Numerous small lakes are to be
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found in this swampy ground and they provide the source for many of the
smaller west-flowing creeks, It is in the valleys of these smaller creeks
that the main rock exposures east of the Liard River are to be founde

The timber cover in the area is heavy and consists for the most part
of spruce and tamarack in the swampy portions, and poplar and jackpine
on the drier ridges, The timberline in the mountains extends upward to
about 3500 feet and above this only stunted spruce and small brush are
found,

The entire area shows the effects of glaciation; the plains area and
some of the outermost hills by the continental Keewatin sheet, and the
mountains by a presumed alpine source. Granite and gneiss form the
majority of the boulders observed in the glacial cover. Some of these were
found at elevations as high as 4500 feet in the outer range of the hills,
Whether these erratics came from the Canadian shield or from the Yukon is
difficult to decide but the lack of through-flowing stream valleys from
the west would lead to the conclusion that they may have been brought in
from the east, The westward movement of the ice is further demonstrated
by the NE-SW alignment of drumlinoids, eskers, and glacial striae in the

plains portion of the area,

STRAT IGRAPHY

General Statement

All the rocks erxposed in the map area, with the exception of some
minor quartz veins, are of sedimentary origin. They range in age from
Silurian to Upper Cretaceous and have a combined thickness of over 10,000

feet, In most of the localities the strata are found in normal sequence
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but toward the north end of the area steep reverse faulting in the
Paleozoic rocks has placed Silurian and Devonian beds on younger formations,
The early Paleozoics are composed mainly of dolomite and limestone
with minor amounts of shale but the later strata of this era show an
increasing percentage of clastics until in the uppermost Pennsylvanian,
sandstone is the predominating rock type. A post=Jurassic unconformity
has produced an hiatus which in the west embraces most of the Permian and
all the Triassic and Jurassic beds., Toward the north and east, the
missing section bocomes greater and eventually Lower Cretaceous strata
rest on Upper Devonian beds. Clastic deposition began again in the Lower
Cretaceous and was continuous in the area until the Upper Cretaceous,
In most parts of the erea semi-consolideted glacial gravels overlie the
surfacs,

S ILURIAN

The oldest strata observed within the map area have been assigned
tentatively to the Silurian system, These rocks are confined in the out-
crop to the northern part of the area and are well exposed in the first
canyon of the South Nahanni River (Figure 1), on the lower slopes of
Nahanni Butte (Figure 2), and in the mountains north of the junction of
the Liard and South Nahanni Rivers, In the subsurface they are thought
to extend east of the mountains and under the plains portion of the area,
for beds believed to be of a comparable age have been observed on the

Slave River at the edge of the Pre-Cambrian shield, (8)

In the exposures examined during the past season, the Silurian strata



FIG, 1

First Canyon, South Nahanni River,
Silurian capped by Middle Devonian,

- ——
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FIG. 2

Hahanni Butte,
Silurian capped by Middle Devonian
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were found to consist of alternating light and dark grey, hard, finely
crystalline dolomite and limy dolomite, In the lower parts of the observed
section the color tends slightly more towards buff-weathoring but the
darker colors prodominate higher up, Most of the color bands are less
than 5 feet thick, In the upper parts, quartg aﬁd calcite veining are
prominent to the extent that in places the rock takes on the appearance
of a quartzedolomite-calcite breccia, Porous zones are not well developed
though there is an interval some 300 feet thick and 700 feet from the top
of the system which is rough weathering and gives the appearance of
vuggy porosity., However, when this rock is broken, it appears to be finely
crystalline to dense dolomite with only scant traces of very fine inter=-
crystalline porosity,

A complete section of Silurian beds was not found anywhere within
the map area, but in the first canyon of the South Nahanni River, over
2200 feet of beds assigned to this age was measured. The base of the
section was not exposed and at the top of the canyon wall the bended
dolomites were found to be overlain disconformably by middle Devonian lime-
stones, The division between the Devonian and the Silurian though not
based on faunal evidence is not difficult to place in the fields The over=-
lying beds are predominately limestone with only a few dolomite horizonms,
they are lighter colored, more fossiliferous, less banded and contain
some small chert lenses, thus forming a striking contrast with the Silurian
strata, The weathering characteristics of the two ages are also worth
noting = the Devonian forms cliffs and steep scarps whereas the Silurian

beds are commonly found in somewhat more gentle slopess
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Baset correlation of the Silwian beds with others of the same systeu
is 41frioult owing %o the searcity of recognizable fossils, but on the
ais of the lithoelogy and general appearance there can be little doubt
hat these strata are correlative with the Lone Mountain dolomite as

deserided by Kindle and Bosworth (2) from ths Camsell Bend area,
MIDDLE DEVONIAN

gurata sssigned to this age were found to overlie disconformably the
Sods of te Sillurian Lone Mountain formation in the extreme northern
portion of the map area, Their presence in the subsurface of the plains
parts of the region is inferred from the fact that they are present in
sutarop slong the eastern edge of the northern Alberta basin and have
been reported in all of the wells thus far drilled in the northern parts
of that provinoe,

The most nearly complete section observed during the season was in
the mowmtaing surrounding Bluefish Lake, though other partial sections
weare noted on Nahamnl Putte and in the first canyon of the South Nahanni
River. In the section measured at Bluefish Lake (Plate 3), the beds
consisted of & serles cf interbedded light and dark grey dolomites and
lizmestones of fine to medium crystallinity with some few thin bands, up
%o five feet thick, of dark grey, limy shale, In the upper part of the
ssotion small lenses of bdlack chert were common and quartz veins ranging
@ %o eight inches in thickmess were noted. Rapid changes in composition |
from limestone to dolomite are common both along strike and up and down -
41p bt in general it appears that the beds are slightly more dolomitiec j

. in the lower part of the section,
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A total of 490 feet of Middle Devonian beds were measured at the
Bluefish Lake locality and although the upper contact with the overlying
beds was not observed, it is thought that a stratigraphic interval of not
much more than fifty or sixty feet intervenes between the last observed
beds of the Middle Devonian and the basal strata of the Upper Devonian,

The contact with the Silurian showed no appreciable discordance and
this, together with the fact that Lower Devonian rocks are absent indicates
that the relationship of the two systems is that of disconformity. In
all localities visited the contact with the Upper Devonian was not exposed
but it is believed that the beds of the two units are conformable, On
the basis of lithology and stratigraphic position, the Middle Dovonian
strata have been placed in the Ramparts formation of the Mackenzie River
section and they are therefore considered to be time equivalents of the
Slave Point « Presquile units of the Hay River area,

No porous horizons were obeerved in the measured section but in some
layers remains of corals and algae made up as much as twenty porcent of
the rock, Many of the fossils had been extensively delomitized with the
result that original structures were only poorly preserved and pore spaces
were at & minimum, Tt is reported, however, by other workers, that to
the north, around Cemsell Bend some considerable porosity is developed in

these beds mainly as the result of an abundance of organic remains,
UPPER DEVONIAN

Upper Devonian beds are well exposed along the lower parts of the
Liard River (Plate 4) and to a lesser extent in many of the west and north

flowing tributaries of the main stream, In times of high water much of
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the rock is covered but towards the end of the summer the outcrops can be
readily observed from a boat or canoe,

The lowermost Upper Devonian beds observed during the season were
the greenish silty rocks of the Simpson shales which form the outbanks at
the junction of the Liard and Mackenzie Rivers, Above the Simpson shales
are found the sandy silts which are thought to be equivalent to the Hay
River limestones to the east and which form the cliffs and ledges in the
Liard Rapidse, A large number of fossils were collected from these beds
and identification of the fauma is currently being undertaken in Ottawa,
Above these silts are a series of organic limestones containing numerous
small reef-like structures, Most of these structures were of small extent
in the outerop (Figure 3) the largest one cbserved being some 100 feet acrosse
These same rirata also contained many small coral and algal groups which
exhibited all the features attributed to large reefs such as bowing=-up over
the growth and domn-bdending underneath (Figure 3) (¢)s The final
deternina tion of the fossil fauns collected from the Upper Devonian beds will
ald mterially in fitting these beds into the regional pattern,

As & preliminary attempt at correlation, we can say that the organioc
limestones of the Dlackstone River are equivalent to the upper portion of
the Iy River formstion of the Mmokenzie River area or the Wabamun formation
of the Bdmonton ares, It can also be suggested that the calcareocus silt-
stones of the Liard Rapids section are equivalent to the Hay River lime-
stones and thus possibly correlative with the Nisku member of the Edmonton

aroae



(b)

(a)
(b)
(e)

(e)

FIG. 3
Upper Devonian

Blackstone River, showing reef material
in right center,

Blackstone River, a large algal head in
reef material,

gopltr River, a small algal mass enclosed
¥ 1imestone,



UPPER DEVONIAN SECTION — LIARD RAPIDS
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MISSISS IPPIAN |

Rocks of Mississippian age are well exposed in the mountains of the
Liard Range., They usually form the lower parts of cliffs that are capped
by the prominent sandstones of the Pennsylvenian, They aliso crop out on
the ridge that is the topographic expression of the Bovie Lake structure
and in the Petitot River where it is ‘crossed by that structuree Other
smaller exposures are to be found along the Liard River between Fort Liard
and Netla Indian Village, In the subsurface they are thought to extend
to the east of Bovie Lake for some distance though it is doubtful if they
continue as far east as Trout Lake, To the north, the boundary of the
system in the plains portion is somewhere south of the junction of the
Liard and South Nahanni Rivers, In the mountains, however, they extend
north of this latter stream for some considerable distance, probably
almost as far as the North Nahanni River,

The oldest Mississippian strata observed in 'he map area were a series
of dark grey, thin bedded, fissile shales, In appearance they resembls the
Cretacecus shales except that the Mississippian beds are generally more
calcareous and often heve thin stringers of limestone or limy sandstone
associated with them, The upper part of the Mississippian consists of a
seriss of grey to brown, finely crystalline limestones interbedded with
shaly and silty limestone. A prominent band of demnse, cherty limestone
occurs near the top of the Mississippian section in the mountains and
correlative beds are exposed on the Bovie Lake structure (Figure 4), The
chert is black to dark brown in color and ococwrs as branching nodular
structures running throughout the rocks Occasionally, however, it occurs

a3 a massive bed or lense



FIG. 4

Mississippian on Petitot River
showing chert nodules in Limestone.

FIG. 5

Pennsylvanian sandstone showing:-

Crossbedding,
Vieathering of some of the softer beds,
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No complete section of Mississippian strata was found within the
area covered this year and until such time as the fossil determinations
have been made, no composite section can be assembled, It would appear,
however, that on the basis of present data, an estimated thiclkmess of
approximately 1800 feet would not be excessive for the Mississippian
section exposed in the mountains, Thinning to the east due to erosion
end probably also in some measure to deposition should make for a much

lesser thickness of Mississippian under our Netla permits, It is quite

possible that the wedge out of these beds occure somewhere under the Netla

lands and thus the Mississippian could not be expected to be present in
the subsurface of owr permits further to tho east,

The only Carboniferous fossils thus far to be reported on by the
Geological Survey are a small number of micro-fossil samples collected
from limestones occurring in the Jﬁper part of the Mississippian of the
Liard Range. Dre. R.T.D, Wickenden of the Geological Survey's Calgary

office identified one specimen as ... "Plectogyra similar to a species

illustrated but not named specifically from the Meramecian part of the

Mississippian by Zeller.," He also found several specimens of Endothyra

which resembled a Meramec form figured by Zeller. A number of ostracods

occurred in one of the samples and these included Bairdia c¢f, depressa

Geis; Bairdia cf, permagne Geis; Glytopleura cf, elegantis Geis;

Paraparchites cf, carbonarius (Hall) after Geis, The whole essemblage

suggests that the beds belong to the Meramec stage of the Mississippian

and therefore are correlative with the Tumnel Mountein member of the upper

part of the Rundle formation in the Alberta Foothills. This correlation
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indicates that the upper limestones of the Mississippian in the Ljsrd River
area are equivalent in time to the pay zone in the Turner Valley oil field,
Porous horizons were not abundant in the Mississippian sections
studied in the lield, However, some of the coarser limestones might
contain sufficient inter-crystalline porosity to make them attractive
drilling objectives particularly if they were to be found near the wedge

edge of the system,

PENNSYLVANIAN

Strata tentatively assigned to the Pennsylvanian system form excellent
exposures in the mountains running along the west side of the Liard River,
They are also considered to be present on the south end of the Bovie Lake
structure so that their presence under the plains area east of the river
is proven, though here again, like the Mississippian bads their precise
extent is unknown, In the mountains they crop out to the north orxihn
South Nahanni River but are not found among the exposuires along the North
Nahanni,

The lowermost Pennsylvanian beds consist of dark grey, thin=bedded
shale with some red comcretionary ironstone bands, This basal shale
seldom exceeds 100 feet in thickness and is everywhere followed by a
succession of massive, cross-bedded, brownish, sugary, quartzose sandstones
(Figure 5) and sandy shale which makes up the balance of the section,
Toward the upper part of the section the shale intervals become very thin
and the sandstones are dominant, At the sxtreme southern part of the
area, on Pointed Mountain, the uppermost sandstones are succeeded by about—

200 feet of light blue-grey chert., No fossils have been found in these
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chert beds and their precise age is unknown, For the purpose of this
report, however, they are being grouped with the Pennsylvanian rocks,

No complete section of Pennsylvanian beds was encountered in any one
locality in the area but from the numerous partial sections measured
during the summer, a composite section has been assembled (Plate 5). The
lithology as shown in this illustration has been taken from sections
measured at Pointed Mountain, the Liard Range near Fort Liard, and on
Jackfish Mountain, Detailed thicknesses vary from one locality to
another but in generel the sequence of units is the same,

Examinetion of this plate shows that the Pennsylvanian may be
expected to be on the order of 1300 feet thick in the area close to the
mountains, Eastward truncation and thinning of the beds would make for
thinner sections under the plains part of the area,

The presence of poorly cemented quartzose sands (Figure 5) together
with traces of bituminous material meke it evident that under favorable
conditions the Pennsylvanian strata could prove very interesting objectives
in the search for o0il, The thinned and truncated edge of these strata,
particularly if it were to be associated with a structure, could provide
all the essentials for a trap for potroloum, In this regard the Netla
Reservation might easily become some of the most interesting of our

northern acreage,

LOWER CRETACEOUS

Marine strata of Lower Cretaceous age crop out at intervals along

the Liard River and on the lower parts of its major tributaries from the



COMPOSITE PENNSYLVANIAN SECTION
LIARD MOUNTAINS

Top of section not observed

Chert ,blue-grey to dark grey , massive

1100
Sandstone 8 shale interbedded ; ss cleon fine grain bull, cross bedded.
Shale - gk grey, fissile w/ some wonstone concretions.
1000 A ] Sandstone, orgillaceous, with some thin interbeds of sondy shole.
" e Sondstone 0s below,with thin shaly streoks.
900 | e [
Sondstone, fine grainec, cross bedded, quartzose, clean, light buff to
white colour.
800
- .
- Sondstone, mossive, quartzose, buff to light weathering cliff -forming;
-— some Thin shaly layers.
T00{™. .}
T g " . .
600 { v } Shale B sondstone interbedded.
Sandstone , quartzose.
- ~ Coal ,hard, one foot thick, not present in oll localities.
500 {2 | Saondstone B sondy shole, buff to grey, more sholy in lower port.
:::_.:: Sondstone med. grain, quartzose, light buff weothering , finely bedded.
L 400 _
Shaole,dk grey, some concretions
Sandy shale w/ thin sandy interbeds, dk. grey, rusty weathering.
300 §*
Sandstone, med. groined , ligM buff colour quartzose.
I . 2 Shale, black to dk_ grey, very fine bedded.
200 { ===}
"-'= 3 Sondy shale, dk. grey, rusty weathering in parl some ironslone
T concretions.
—ai
Sondstone , med. grain, buff colour b quartzose.
100
I Sandstone B shale, thin bedded to blocky , rusty weothering, dk.grey.
Shale , dk grey, thin bedded non-calc, some red ironsfone
concretions P
T
Limestone, L' grey to dk. grey, interbeds of grey shale
Scole linch= 150 feet Plate No.5 .
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ate Dy sowr alee In e channel of the Xotaneelee River where it
Fiows detwsen e Liard sad Lablohe ranges just west of the map aroa,

B bais dotiess wnderile muoh of the low swanpy zround botween Fort
Lard st Trowt Laks, Yhouwrh extansive serial recomnaissance of this area
faiied W show any sxposwres,

T base of e sequence was not observed in any of the localities
Thaited Vs a0 samplote section ocould be recorded, It is believed, howe
ar, et e 2157 Pest of beds measured along the Petitot River offer
& Ahwat smplete record of the Lower Cretacecus in the area, It is
S ted et 0t sueh more than an additional 500 feet would complete
Sile e lim,

P lowsst beds shoerved on the Petitot River consisted of 396 feet
o Iteriedied sadetene and shale, In the lower part the Sandstone is
"y Fisscgrained, greylshegreen in color, oross-bedded (Figure 6) and
Sl%reates with layers of dark grey shale containing some ironstome
ewrelime, m&uhdﬁwﬁmwu‘m
masive, slightly darier in color and oontain some minor amounts of glauconite,
T e 60 fest of tis @it 1s composed of massive, grey, buff-weathering,
Salbeegraiosd sendstons Sat shows some large branching “"palme-like”
Mrateres aleag U bedding. Overlying this wit is 743 feet of bdlack,
Fissiis sinis I waich there are several well developed ircnstone bands,
s = s i sveriads by 289 feet of interbedded, dlack shale and shaly,
el ssadetens someshat similar in aspect to the lowermost unit of
e sentien. T youngest bade of this age oonsist of approximately 735
Fauth of e prog, Masile shale with some ironstone beds and coalized wood
Prageatia, Tees shales form the greater part of the exposures along the
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FIG. 6

Fine-grained, crossbedded sandstone
Cretaceous, Petitot River,

FIG. 7

Canyon on Petitot River
Fort Nelson Formation
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river from a point one and one-third miles above its mouth up to the v
contact with the overlying Fort Nelson formation approximately five miles ‘
from Fort Liard,

The oldest Lower Cretaceous fauna represented in owr collections comes
from the lower part of the 20%~foot sandstone and shale unit and includes

Gastroplites of canadensis (Whiteaves); Arctica sp, indet,; Goniomya spe

indete; and Tellina sp, These forms belong to the Gastroplites fauna of

the Peace River and indicate an early Albian age, Correlation is suggested
with the Scatter sandstone or lower Lepine shale of northeastern British
Columbia, Some 190 feet higher stratigraphically in the section specimens

of Posidonomy nahwisi McLearn were colleoted and these indioate the presence

of the Neogastroplites fauna, The ironstone bands of the uppermost unit

yielded more genera from this group including Neogastroplites cornutus

(Whiteaves); Neogastroplites cf, selwyni (Whiteaves); and a poorly

preserved specimen of Beudanticeras sp, This fauna is said to be either
middle or upper Albian in age and indicates a correlation with the Goodrich
and Sikanni formaticns to the south, Such a correlation showe that the
pl;cnincnt sandstones of these formations have been replaced to the north
by shales and interbedded sands and shales,

The fauna from this section indicates a marine environment of deposition
but the presence of coalized wood fragments suggoests that near-shore
conditions were at times predominant, Reports of coal seams ocourring in
the Lower Cretaceous have been circulated for many years at Fort Liard,

but no coal was found at any of the Lower Cretesceous localities examined

by the party,



UFPER CRETACEUUS
Fort Nelson Formation

Rooks belonging to this formatiom are exposed along the Petitot
River begimaning at a point five miles above its junction with the Liard
River, They are presumed to be present in the subsurface over much of
the plains area, though here again the lack of exposures makes precise
delineation of their extent impossible,

In the section along the Petitot River exposures are not continuous
and the lack of well established marker beds renders it difficult to
deternine the true thickness of the formation, By assuming that the
cbaerved dip remains constant at four degrees between outorops, a total
thickness of 905 feet 1is established for this formation, This o «pares
with & figure of 500 « 800 feet given by Hage (7) and 679 feet given by
Wright and Slavin (9),.

The lowermost beds belonging to this formation are composed of 20
feet of grey, Yuffewsathering, flae-grained, cross-bedded sandstome. Thin
interbeds of greenish shale and platy sandstome break the outerop into
layers up to three feet thick, in which ripple marks, carbonacecus fragments
and pyrite nodules are common, The 600 foot interval owerlying this sand-
stone is largely covered, and only occcasional outerops of grey shale and
sandy shale appear along the river dbank, The uppermost sandstones and
conglomerates of the formation are exposed in the walls of the canyon
which in places are over 100 foet high (Pigure 7). These beds comsist of
%5 feet of coarseegrained, buff sandstone interbeddel! with cong lomerate,
™he latter has pebbles up to one inch in diameter of black chert, sande
stone, quartsite, and milky quarts, and is cemented by a matrix of coarse
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sandstone, Cross=-bedding is prominent in this unit. The uppermost

conglouerate bed is overlain conformably by a dark grey shale which is
presumed to belong to the Kotaneelee formation,

Two other localities yielded small incomplete sections of the Fort
Nelson formation. On Waterfall Creek a short distance above where it
enters the Liard River the following sequence representing the upper part
of the formation was measured:

Top of Section Thickness in Feet

Concealed
Conglomerate containing pebbles of white
chert, quartz, and sandstone in matrix

of coerse, dark sandstone 35
Coal, shaly with stringers of good coal 3
Sandstone, buff to brown, fine-grained,

massive, thick-bedded, carbonaceous partings 55
Shale, deark grey to black 6
Sandstone, brownish, fine-graired, thin-bedded

with some ironstones 15
Shale, dark grey to black, slightly platy 15

Underlying beds concealed

Total Thickness = : 129 feet
Another small exposure representing the top of the formation was
measured during a traverse of the Kotaneelee River beginning 14 miles above
its mouth, The section observed at this locality consisted of the following:

Top of Section Thickness in Feet

Overlying beds - Kotaneelee formation
Sandstone, bulf-colored, medium grained,
cross=bedded, less massive in lower parts,
plant remains common 40
Conglomerate and sandstone, with white chert
pebbles and some coaly layers and fragments,

in sandstone matrix 25
Sandstone and shale, interbedded with some massive
sandstones & conglomerate stringers near base 100

Shale, dark grey, blocky, with some soft grey,
cross~bedded sandstones containing glauconite
and carbonacecus fragments 30
. Underlying beds concealed

Total Thickness = 195 feet




No diagnostic Tossils have besn collected from the Fort Felses
formation but because of its stratigraphic position and ite lithelegile
similarity, it is correlated with the Dunvegan formmtion of the regles
to the south, It is thus Cencomnisn iz age and repressats the beglisning
of Upper Cretaceous depositioca,

Kotaneeleo Formatiom

Isolated exposures of the strata belonging %o this forsation ware
observed in the lower parts of the Idtaneclee River, snd at coe locality
on the Petitot River, In the subsurface the formaticm is thought tc be

confined to the extreme southern end of the map aresa, erosion having
removed it further morth, In both localities the beds consisteld of Dlack
* shale with some thin bands of bSlocky, rusty shale. It ir estimated that
approximately 300 feet of strata were seen in these outorops. ¥o fossils
were collected but Hage (7) found sevemil gemers which indicated that the
Kotaneelee is correlative with the upper part of the Wapishbi forsstion
of the Alberte Foothills,
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STRUCTURE

General Statement

The report area falls astride the boundary of the two major
structural provinces in Western Canada, That part which lies west of
the Liard River is within the interior plains province, and is characterized
by generally low-dipping beds and gentle folds, whereas the area west
of the river contains the southern end of the Franklin mountains which
in this region form the easternmost edge of the Canadian Cordillera,
Thg two ranges which make up this eastern edge are known as the Liard
Range and the Nahanni Renge,

Liard RanEs

The Liard Range begins several miles north of the South Nahanni River
and runs very nearly due south for sixty-eight miles as far as Fort Liard
where it plunges out before crossing the Liard River. The range is
ccaposed of two lerge complex faulted anticlines, one of which strikes
almost northesouth throughout its entire length, and the other has a more
sinuous trend. Both folds expose Paleozoic strata. In general they
show moderately dipping (30°) beds on their western flanks with more
steeply inclined and often faulted strata on their eastern limbs and thus
the folds are asymmetric towards the east,

The folds have been extensively eroded with the result that the high
points on the ridges are no longer along the crest lines of the anticlinal
structures, In several instances the softer rocks in the cares of the
folds have been removed to a greater degree than thoseon the limbs so that

excellent examples cf breached anticlines have been produced (Figure 8)e
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View of Liard Range showing

Breached anticline, limestones & sandstones
of Pennsylvanian & Mississippian on flanks,
Mississippian shales in core,
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Numerous faults were mapped in these mountains, The greater number
of those which could be seen in the field were reverse faults dipping
steeply to the west, Most of them followed trends parallel to the main
structures and had throwq measurable in tens of feet, but others showed
indications of much greater displacement, One such large displacement
fault is thought to occur along the east boundary of the range, The
trace of it was not observed in the field but seversl facts have been
compiled which together present strong evidence for its presence. The
distinet topographic break from the mountains to the low-lying muskeg=-
covered areas of the plains is in itself convincing but when coupled with
the fact that the Pennsylvanian which usually forms rugged hills is
absent on the eastern side of the range, it becomes even more significant,
There is, of course, the possibility thet the Pemnsylvanian beds thin
out rapidly eastward and thus might not be expected on the east side of
the range but this would require a pinchout of 1300 feet in a distancs of
6 miles, The complete lack of outcrops in the east-flowing streams in
front of the range strongly suggests that soft strata such as the Lower
Cretaceous shales are present in front of the mountains. The presence
of an imbricated zone close to the east edge of the range offers some
confirmation that extensive movement has taken place on that side of the
renge, The throw on this fault would be on the order of 3000 feet.

One or twe faults were observed to dir to the west =t low angles. A

good example of this is shown in Figures 9 and 10, At this locality

‘the Mississippian and Pennsylvanian beds have been folded into an anti-

cline which as the compressive forces became more intense, faulted and

allowed the older beds to ride over the younger, The small crenulations
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FIG. 9

Panorama showing Mississippian limestone
resting on Pennsylvanian sandstone,
Liard Range,

FIG, 10

Close-up showing crenulations in limestone
at point 'X' in Fig. 9.
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in the Mississippian strata which accompanied this slippage e e clearly
visible in the picture as is the low west-dipping fault trace. It is
notable that at the only point in the Liard Range where this type of
faulting has taken place the two anticlines which form the range approach
each other, and are closer together than at any other locality in the
range, It appears as if the eastern fold acted as a buttress against which
the western fold was pushed thus allowing the stresses to build up to

the point where thrust faulting rather than folding took place,s The

total movement in the fault shown would probably be of the order of

several hundreds of feet,

Nahanni angg

The Nehanni Range begins at Nahanni Butte near the junction of the

Liard and South Nahanni Rivers and rums north some eighty miles to Camsell
Bend on the Mackenzie River. Only the extreme southern end of these
mountains falls within the map area but the structural trend asscciated
with them, if projected south intc the plains portion of the area, passes
through the Northern Foothills Agreement, Bovie Lake end Maxhamish Lake
Blockse It is therefore of some interest to attempt an interpretation

of the structure of the Nahanni Range so that it may be applied to the
Bovie Lake prospect,

The mountains of the Nahanni Range are set off slightly to the east
and are parallel to the northern end of the Liard Range, They consist of
a single block of west-dipping Devonian and Silurian beds, bounded on
the east by an almost north-south trending reverse fault., Here again the

trace of the fault was not observed in the field but there is good evidence

P -
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for iis presence, As mentioned earlier in the section on Physiogrephy, the
part of the area lying east of the mountains is a flat, almost featureless
plain with many lakes and swampy areas., The Nahanni mountains rise
abruptly from this plain in a scarp which in places is over 2500 fest high,
Exposures are scarce in the flat country east of the range, the nearest
one observed by owr party being fifteen miles down the Liard from Nahanni
Butte, In this locality, flat-lying shales that are believed to be Upper
Devonian in age were found cropping out on the bank of the river, Still
further downstream more shales were exporad so that it is reasonable teo
assume that all of this part of the plains is underlain by Upper Devonian
strata, If this is true, then the throw on the fault along the front

of the mountains which places the Silurian at an altitude well above the
plains must be of the order of 4500 feet. The steep scarp on the eact
side of the range is, therefore, a fault line scarp produced as a result
of ercsion of the fault surface. The presence of numerous quartz veins
and traces of hydrothermal mineralization in the beds around Nahanni Butte
are further evidences of tectonic unrsst along this line, At a few
scattered localities along the eastern edge of the mountains east dips
have been recorded but these are considered to be the result of drag along
the fault plane at the time of movement,

An examination of the structural features in the Liard and Nahanni
ranges shovs that the axes of the folds are more or less parallel northe
south and have associated with them, steeply-dipping northesouth striking
reverse faults. This indicates the forces which gave rise to these features

were those of simple compression in an east-weet direction,
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since the reef cores are exposed at several ph.dos and the actual drape
of the over-lying beds may bs observed directly, Omn the other hand, the
stoep and erratic dips near the water lin2 on the Lierd River opposite
Matou River are considered to be the result of deformation due to ice

movement,

Bovie iLake Structwre

The Bovie Lake feature was first noted by Dr. Wele Wright during an
aercplane reconnaissance of the area in 1947, Because of the remoteness
of the area, however, little attention was paid to the structure until
the summer of 1950 when it was stakad by Wright and subsequently mapped
by Slavin (9)s The findings of these two authors are included in a
previcus report, GR=-NY 250,

In the entire plains area covered during the 1953 field season, the
Bovie Lake structure was the only one observed in which the underlying
causes could be related directly to tectonic movement. From the air, the
feature appears as a series of three en=echelon ridges with gentle slopes
on their westward sides and a sharp, well=defined scarp forming the eastern
flanks. The crests of the ridges stand at an elevation of some 500 feet
above the surrounding plains, The Petitot River cuts westward across the
feature between the two southerly ridges and the Muskeg River rums around
the north end of the northern ridge. The greater part of the readily
accessible rock exposures are confined to these two streams but some out-
crops are also to be found along the scarps in the interstream areas,

Structural mapping along the Petitot River reveals a series of fairly

steep west-dipping Mississippian strate overlain by Lower Cretaceous shaless
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A zone of very steep dips is present in these shales a short distance
west of the highest point on the etruoture (Figure II) but these beds are
succeadod to the west by more gentle dipping etratn as the beds pase

into a broad syncline west of the structure., The east limb of the feature
is not exposed and it is presumed that this lack of outerops together
with the presence of the scarps on the east side indicatec that the east
limb has been faulted off, By fitting this fault into the regional
structural pattern, it may be postulated that it is genetioally related
to the fault on the oast side of the Nahanni Range and tc the numerous
smaller faults in the Liard Ranges If this is so, then it is probably a
steep west=dipping reverse fault with a vertical displacement of the
ordsr of a thousand feet or more,

That the structure plunges to the north 1s ghown by the ococurrence
of Cretaceous rocks in the valley of the Muskeg River at an elevation of
some 600 feet below the exposures of the Mississipplan limostones which
cap the bovie Lake ridge, Southward plunge is indicated by both the
strike of the beds at the south end of the ridge and the dying out of the
ridge itself,

0il end Gas Horizons

In the preliminary etages of exploration in the map area, the
greatest hope for production will probebly be centored on the Upper
Devonian and younger beds, The absence of wellwdeveloped porous intervals
in the pre-Upper Devonian strata exposed in the mountains together with a
general reduction in porosity in the Middle Devonian westward from the
Great Slave Lake region, suggests that the Presquile type of porosity is
disappearing to the west and is not to be expected in the beds underlying

the map area, While this does not completely condemm the section below
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Steep dips in Cretacecus shales,
wast limb, Bovie lake structure.
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the Upper Devonian, the absence of the Presquils cdolomite which has
long been considered ome of the major objectives in the region would
obviously meke deeper drilling less attractive,

The Upper Devonian rocks are exposed along the lower part of the
Liard River and in some of its tributeries, thus in the northern-most
permite they cannot be considered as potential reservoirs, In the
southern part of the area, however, around Trout Lake where they are
covered by what may amount to some thousands of feet of Mesozoic, and
perhaps also by some Paleozoic rocks, they might well be found to contein
0il, The presence of a biostromal type of limestone in the north
indicates that conditions at the time of deposition were favorable for
the growth of reef-building organisms and thus reises the possibility
that bioherms might be found in the deeper parts of the basin,

The Mississippian limestones are believed to be confined in the sub=
surface to the southwestern part of the map area, having been removed by
post=Paleozoic erosion from most of the remaining portions. The none
depesition of Mississippian beds cen be postulated for the northeasterly
part of the block where a pre~Cambrian high similar to the Peace River
high has been deduced from well control, It is ‘probable that any production
obtained in the Mississipprian would come from the limestones in the upper
part of the system, Since these beds are exposed on the Bovie Lake
structure they cannot there be considered as a reservoir but in other
localities where they may be buried and where either the truncated edge
of these beds or a favorable structure is present, they could be regarded
as a possible objective in drilling,

The poorly cemented quertzose sands of the Pennsylvanian are potentially

the best reservoir rocks observed in the area , In the outeropprings in



the mountains, porous sands uwp to 30 ar 40 feet thick were found In This

systen, Unfortunately, ercosion or non-deposition has served % limis
these rocks to approximately the same localitiss as te Hssismsipoian
beds namely to the southwmestern part of the area, The presence of bHitunes
in the Pemnsylvanian rocks in the mountains indicates that organic material
was at one time present in these beds so that we may hope that wmder
suitable stratigraphic and pr structural conditions oil may be fownd in
theme

Inasmuch as the Cretaceocus sandstones and shales are widely exposed
in the rivers and streams in the southern parts of the ares, the chasces
of their retaining oil appear to be slight, In addition, the argillscecus
contant of the sands were found to be fairly high and this too would mbke
them relatively unfavorable es reservoirs for oil,

0il and Gas Seepages
No seepages of o0il or gas were obsarved during the field seasom,

There have been in the past, however, numerous reports of oil aand/or gas
seeps in the general Fort Liard area, and some comsiderable effort was
made to check these reported occurremces cf hydrocarboms, In every case
we found that when the local Indians were questiomed regarding the precise
location of seeps, they became wvague and often had two or more versioms
as to the exact spot where the seepage was said to occuwr. One such ssepage
where "the Indians used to oil their gums™ is reported to occouwr on the
D;hgnim'hﬂitinjomw'ﬂnmuwo This locatiom is
in itself interesting because it is at this point that the axis of the
northern extension of the Bovie Lake structure crosses the Mskeg River,

. and if oil or gas were to be found here it might well be significant,
However, a diligent search by the members of the field party failed %o
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reveal any trace of the seep, ‘
A similar occurrence is said tc occur on the Petitot River but here
again nc evidence of o0il or was was found,
A gas seep in the muskeg area northeast of Bovie Lake is also
"knowa"™ to the Indians who live at the lake during the summer, but all
of those questioned were reluctant tc either show where the seepage occurs
or to indicate how it might be reached,
An accumulation of pack rat droppings was observed staining the
surface of a sandstone outcrop on the north side of the gap in Pointed
Mountain., This material had hardened into a tar-like substance which at
first examination looked very much like bitumen, There can be little doubt
that the occurrence of this type of material in the mountains has given
rise to many of the reports of o0il seepages spread by the trappers who 4
travel this area in the winter, It might be noted however that the
Pemnsylvenian sandstones on Pointed Mountain were observed in some localitiss
to have bitumen infillings in cavities and fractures, but the nature of

these occurrences were not such that they could be classed as seepages,

Sumary of Conclusions and Recommendations

This report presents the results of a geological reconnaissance of
the Liard River - Trout Lake region of the Northwest Territories, The
area covered during the field season amounted to some 4000 square miles
and the combinsd thickness of the exposed sedimentary section amounted to
something in excess of 10,000 feet, The oldest rocks observed belong to

the Silurian system and the youngest were those of the Upper Cretaceous,
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Reefoid developments were noted in the exposures of the Upper
Devonian strata on the Blackstone River, These reefs are thought to be
of a somewhat vounger age than those reported by Wright (8) from the Hay
River and may be equivalent to the D=1 horizons of the region to the souths

In the Carboniferous, some of the coarser crystalline limestones of
the Mississippian and the less well consolidated quartzose sandstones
of the Pennsylvanian could, under favorable stratigraphic and/or structural
conditions, become attractive drilling objectives,

The structural aspects of the area fall into two broad categories;
the mountains lying to the west of the Liard River, and the plains lying
to the east. The former is characterized by sharp folding accompanied by
steep reverse faulting while the latter part is underlain by beds which
are largely flate-lying, The Bovie Lake feature occurs in the plains portion
of the area. It is a faulted anticline with the east limb broken by a
steep west=dipping reverse fault, Plunge to the north and south is
indicated though there is a suggestion from the topography that the feature
may be divided into three parts with structural saddles separating each
part, Present surface data is insufficimt to confirm the three-fold |
division,

The most attractive horizons from the point of view of possible
hydrocarbon reservoirs are within the Upper Devonian and Pennsylvanian
strata, Inasmuch as these beds crop out in northern pverts of the area
and in the mountains, the localities where exploration should be concentrated

are in the southwest part of the area, east of the Liard River,
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Since the completion of the field work outlined im this report we
have dropped all our permit lands in the Northwest Territories with the
exception of the two Bovie Lake blocks, Thus there can be no immediate
application of the results of the season's work, Howewver, it is not
unreasonable to suppose that interest will be revived in these lands at
some future date and egeainst this time the following observations and

suggestions are made:

le Since much of this past season's work was confined to reconnais-
sance and the locating of suvitable stratigraphic sectioms, it
is recommended that a field party be sent into the area to ree
measure the critical Paleozoic sections exposed on Jackfish
and Bluefish Mountains, In addition, this party could continue
northward from Nahanni Butte to Camsell Bend so that more
detailed stratigraphic data on the Middle Devonian may be
obtained,

2, It is suggested that a helicopter-equipped party consisting of
three geologists and a cook would be the most efficiont in

accomplishing this task,
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LIST OF FOSSIL LOCALITIES

Most of these fossil localities have been located on
Aerial Photographs obtained from the Royal Canadian Air Force,

Aerial Photozraph abbreviation - A.P,
15/52 AePy A11942=8 = Outcrop south side of Petitot River approxi-
mately 1/4 mile from its junction with the Liard River, (Cretas?)
2E/52 AoPe Al19428 = Outorop approximately 1 mile west of Bovie
Lake, These fossils collected 200 feet south of fossils 2-T=52

near same etratigraphic equivalent, (Miss.?)

3E/52 Same ridge as above but approximately 2000 feet north of
station 2«Tw52, (Niss.?)

ESA=52  A.Ps Al12040-207 = Pointed Mountain, North side of the gap;
near top of Mountain, (Penn,?)

E5C=52 AePe Al12040-29T7 = Stratigraphically above E5A=52. (Penn,?)

ESH=52 ?-Po A1§040-297 - Stratigraphically below both ESA and ESC,
Miss.?

ES5J=52  A.Pe A12040=297 = Below ESHe (Miss.?)
B6A=52 AePe Al2328-%64 -~ Along top of Labiche Range,
ETD=52 Junction of Arrowhead and Muskeg Rivers on the northwest side,

EBA-52 AePe Al2040=261 -« Pointed Mountain., West of Filsherman's Lake
and south of gap, (Penn,?)

EBB=52  A.P. Al‘;‘ow-ﬁl = Believed stratigraphioally lower than BSA, '
(P‘m.’

ESF=52  AJPe Al2040=26]1 = Northwest approximately 2/3 mile of BSB but
believed nearly stratigraphioc equivalent,

E8Je52  A.Pe A12040=261 « Approximately 1/2 mile west EOF « Similer
to outerop at ESA, (Penn,?)

E9H=52  AsPe Al2040=26]1 « Oulley pgoing down inteo gap between two
sections of Pointed Mountain west of Pisherman's Lake,

El0C=52 A.Pe A12520=111 « Approximately fouwr miles north from the [ablohe
River on a Labiche range spur, Oandstone stratigraphioally ss
ahove, (Penn,? or Miss.?)




E10D=52

Z10F=52
Ell-52

EllD=52

F-52
NZ-52

iii

AePy Al2520=11]1 « Stratigraphically below E10C,

AePs Al2320=111 -« Stratigraphically below E10D; large
braghiopod in lense of limestone,

A.Pe A123520=111 « Stratigraphically below E1OE,

AePe A17%920=109 « Two miles north from Labiche River where it
cuts through labiche Rangs of mountains, (Penn,?)

APy AlZ320-109 « Stratigraphically lower than EllAe

AP Al2040=299 - Along ridge west of centre of photographe
(_. or lﬂu.)

A.Pe Al2040-299 - Approximately 1/2 mile north of El24,

A.Pe Al2040=299 - Approximately l-1/2 miles north and slightly
east of El24. (Pemn,?)

APy Al2034«2T7 = VNear northwest corner of photograph,
(“of)

APy A12034-277 = Stratigraphically above £13G. (Miss,?)
AePe A12054-2TT7 = Year same horizon as E13G. (Miss.?)

,-"

AePe A120%4-2TT7 - Believed between E13B and E13G stratigraphically.

AsPe Al2034-2T77 « Below E13B,

AePe Al20%4-276 =« Top of Mississippian?
hare,

ATe Alﬂ‘-tﬁ- = Talus belijved betwoen E14E and El4Ge
AePy nlm-m' - Believed stratigrephically below El4E,
LeFe nm-ﬂ; = Below EMF.

hee nma-r-'é « DBelow ZMI,

AePo AL20%4-204 « Approximately 1 inoh southwest of centre of
photograph at edpe of oliff near a minor fault, (Miss.?)

Ale A120%4=204 - Near promineat ridge below E153; also
stratigraphically lowsr,

Aule Al2034-204 - Stratigraphically between E15P and E15D.

ATe AL20%-204 = Dellsved to be below or stratigraphically
sgeimisnt of D190,

Section measured




E15G=52

E15H=52
E16A=52

E16B=52

E16C=52

E16F=52
E17E=52

E20A=-52

E20B=52
E21A=52
B823C=52
E23G=52
E20H=52
E24F=52

E25A=52
E25D=52

E25P=52

iv

AePe A12034-204 - Below ElSl"o

AePs Al12034=-204 - Below E15G.
AePe Al12034=276 = Stratigraphically below El5Ae

A.Ps A12034=276 - May be below E16A but from here down the
section in part has been repeated by folding,

AeP, A12034~276 - Can this be correlated with any of the
previous fossils in E14, 15 and 16?7 Observations by helicopter
north of here indicate the section may have been repeated by
folding.

AosPe A12034=2T75 =
Talus (Misse.f)

APy A12034=274 -
centre of photograph,

Two inches southwest of centre of photograph;

Two inches west and very slightly south of
(Miﬂlo ?)

Outerop on top of anticlinal structure extending south from
Bovie Leke and on the south side of the Petitot River,
Photo 167/6/3-T1,

Outerop two miles north of the anticline on the Petitot River,
Photo 167/6/3-T4.

Northerly exposure on top ridge west of Bovie Lake.
Photo 167/6/3-T9. (lMisse?)

Three inches east and one inch north of
(Miss.?)

Ao P. Al 2034-299 -
centre of photograph.

AePe Al 2034" 299 -
(llill. !)

Edge straight east of centre of photographe
AsPe A12034=299 - Two and one-half inches east and one-half
inch south of centre of photograph, (Miss.?)

AePs Al1942-37 = One=half inch north and one inch west of the
centre of the photograph, (Middle Dev.?)
A.Pe A11942-37 - Near topographic cairn, (Middle Deve?)

A.Pe A11942-37 = Two and one=half inches east and one inch
south of centre of photograph. (Middle Dev.?)

Two inches east and two inches south of centre
(Middle Dev.?)

AP 311943'57 -
of photograph.



E26«200=201« A.Ps Ad 205 « Seotion messured dowm rpur 3 ilnohes

92 north and lel/20nches sast of csntre of photograph, This
seotion continues domm inte the Misslssippian? from section
indioated from fossil lot Yi=lali,

E0=201le20252
202=203

B26=216=21T= AsPs Al20%4=225 « This section of messured Miss, onds sbout
52 :/2 I.u: east and 2.1/2 inchos north of oentre of photograph,
Nies,?

E31A=52 South Nahanni NoWe 60/120 - aeronautical map, Fossils from
outorop 2 miles north and slightly west of g-thn of Willewr
Creel with the South Nahanni River, (511,°

E3)B=52 South Nahanni NeWe 60/120 « seronsutiosl map., Possils from
outorop at croek joining the South Nahanni River 1e1/? miles
upstrean from Prairie Creek, in Deadman's Valley, (Dev,?)

ES2A=52 AePs AJ1009=30% - One=third of an inch west and ons~quarter of
an inch north of the centre of the phetograph, This seotion
is stratigraphically sbove 25-T=52, (Miss,?)

E3205=52 A.Ps Al19893%83 - Stratigraphiocally above E32A,

E33A=52 These fossile were picked up from a rook soarp near a small
lake between the Birch River and the Blackstone River,

(Upper Dev,?)

E34A=52 These fossils were found at the east end of Liard Rapids at
"Beaver Dam," 1

E36A=52 Section measured on Liard Replds, Sequence noted on enclosed
Summary of Stratigraphic Position of Fossils Collected on the
Liard Rapids.




E10D=52

E10E=52

EllA=52

El1D=52

E12A=52

E12F=52

E12H-52

E13B~52

E13G=52
E13H=-52
El13I-52
El13J=52
E14E-52

El4F=52
E14G=52
El41-52
E15A=52
E15B=-52

E15C-52

E15D=52
E15P=52
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iii

AsPy Al23520=111 - Stratigraphically below E10C.

AePe Al2320=111 - Stratigraphically below E10D;
brachiopod in lense of limestone,

large

A.Pe A12320=111 - Stratigraphically below E1O0E.

AePs A12320=109 = Two miles north from Labiche River where it
cuts through Labiche Rangs of mountains. (Penn,?)
A.Py Al2320=109 - Stratigraphically lower than EllAe

A.P. A12040~299 -
(Pemn, or Miss,)

Along ridge west of centre of photographe

A.Pe Al2040-299 - Approximately 1/2 mile north of E12A,

A.Pe Al2040=299 - Approximately 1-1/2 miles north and slightly
east of E12A. (Penn,?)

APy Al2034=27T =
(m-’lo ?)

Near northwest corner of photograph,

A.P, A12034-277 - Stratigraphically above E13G. (Miss,?)

FVear same horizon as El3%G.

A.P. A1m34~277 - (ma‘.?)

A.Pe A12034-27T7 - Believed between E13B and E13G stratigraphically.

‘\

A.Pe A12034~277 =~ Below ElSB.

AePe A12034-276 = Section measured

h‘r’.

Top of Mississippian?

AePe A12034-276 - Talus belifved between E14E and El4Ge

AePy Al2034=276 - Believed stratigrephically below El4E,

BOIO‘W E14F.

A.Pe A12034=276
AePe A12034=276 - Below El41,

AePe 312034-204 -
photograph at edge of cliff near a minor [lault,

Approximately 1 inch southwest of centre of
(Misse?)

AsPe A12034=204 - Near prominent ridge below E15B; also
stratigraphically lower,

A.Pe Al2034~204 - Stratigraphically between E15B and E15De

AePs Al12034-204 - Believed to be below or stratigraphically

equivalent of E15C,



E15G=52
E15H=52
El6A=52

E16B=52

E16C=52

E16F=52

E1TE=52

E20A=52

E20B=52

E21A=52

E23C=52

E23G=52

E23H=52

E24F=52

E25A=52

E25D=52

E25F=52

iv

AePe Al2054=204 « DBelow E15F,

AePe Al2034=204 = Delow E15G.

AePe Al2034=2T76 « Stratigraphioally below ElSA,

AePs Al12034=276 = May be below Z16A but from hers down the
section in part has been repeated by folding,

AePy Al2034=276 « Can this be correlated with any of the
pravious fossils in E14, 15 and 167 Observaiions by helleopter
north of here indicate the seotion may have bean repented by
folding.

A.po Al&)‘-??')' -
Talus (Miss.f)

AePy Al2034=2T4 =
centre of photograph,

Two inches west and very elightly south of
(ut.l.')

Outerop on top of anticlinal struoture extending south from
Bovie Lake and on the south side of the Petitot River,
Photo 167/6/3=T1,

Outerop two milees north of the anticline on the Petitot River,
Photo 167/6/3=T4.

Northerly e

sure on top ridgo west of Povie lake,
Photo 167/6

T9 (Hi 88,7 )

Three inches east and one inch north of
(Ilill.?)

AePqy Al2034=299 -
centre of photograph.

AePe A120%4=299 =
(Miss.?)

Edge straight east of centre of photograph,

Two and one-half inches east and one=half
(llill.?)

AePe A12034m299 =
inch south of centre of photograph,

AePqe Al1942-37 = Ome=half ianch north and one inch west of the
centre of the photograph, (Middle Deve.?)
(Middle Deve?)

AePe Al1942-37 = Near topogrephic cairn,

Two and one=half inches #oast and one inch
(lliddlo DOT.T)

AePe Al1942=37 =
south of centre of photograph,

A. Pc A11942-57 -

of photograph. (Middle Dev.?)

Two inohes southwest of ecentre of photograph)

Two inches east and two inches south of centre




Jml=l

Jule?2

J=1=4
Jm1=6

Jm2=1

J=3-9

C.

-l
Jmlm?

vi

Liard River above Liard Rapids, Devonian,

Same location as J=l=l but stratigraphically higher,
Devonian,

Liard River, downstream from J=l-1, Devonian,
Liard River, Devonian, Stratigraphic position uncertain,

Liard Rapids, downstream {rom J=l=5 and stratigraohicelly
lower, Devonian,

Seme location as J=2-1 and stratigraphically equivalent,
Devonian,

Liard Rapids, downstream from J=2-2 and stratigraphically lowerg
Devonian,

Same location as J=2=3 and stratigrephically equivalent,
Devenian,

Liard Rapids downstream from J-2~4 and stratigraphically lower,
Devonian,

Liard Repids, downstream from J=2=5 and stratigraphically

lonr. Devonian,

Liard Rapids, stratigraphically equivalent to J=2-T7,
Devonian,

Liard Rapids, stratigraphically lower than J=2=T,
Devonian,

Liard Rapids, stratigraphically lower than J=3=5,
Devonian,

Lierd Rapids, stratigraphically higher than J=3<6 but lower
than J=3=5,

Liard-River, stratigraphically lower than J=3=7 and equivalent
to Fl6=T-1, Devonian,

Lierd Rapids, stratigraphically equivalent to J=l=5, Devonian,

Liard Rapids, stratigraphically lower then J=4=l1 but higher
than J=2=1, Devonian,

Liard Rapids, Devonian,

Liard Rapids., Devonian,
Liard Rapids, Devonian,

Liard Repids, Bevonian,




1.T=52

2=T=52
F=T=52

duT=52

S5=T=52
6A=T=52

6-T=52

T=T=52

B=T=52
G=T=52
10«T=52

11-T=52

12-T=52
13=T=52

14-7-52
15-T=52
16-7=52
17=-T=52
16-T=52

vii

Petitot River, on north side of River about one mile upstream
from Junction of Petitot and Liard Rivers, Cretaceous,

(4 sample bags)

Lower ridge west of Bovie Lake, Mississippian?

Upper ridge west of Bovie Lake, Mississippian? 3=T=52 is
stratigraphically higher than 2~T=52,

Upper ridge west of Bovie Lake, 4=T=52 is
same strata as 3=T=52,

Mississippian?

Same a8 4=T=52 but 25 feet lower,

Labiche Range, in area covered by Department of National Defences
Aerial Photograph A12520=112, Penn?

Similar location to 5«T=52, Penn?
than 5-T-52,

Stratigraphically lower

Similar location to 5-T-52, Stratigraphically lower than
G-T"s 2o Miss . ?

(2 sample begs)

Liard Range, on spur towards Pointed Mountain - Penn,?
Same locetion e&s 8«T=52 but stretigraphically higher, Penn,?
Same location as 8«T-52 but stratigraphically above 9-T=52., Penn.?

Same location as 8-T=52, stratigraphically above 10-T=52, Penn,?

(4 sample bags)
Seme location as 8«T-52, stratigraphically above 1l-T=52, Pemn,

Liard Range, just northeast of location of 8-T-52, Believed
from fossils to be same horizon as 11-T-52, Penn,

Liard Range, see Aerial Photograph A12034-278, Mississippian,
Seame location as 14-T-52, Mississippian,
Pennsylvanian,
Aerial Photograph 12034-203,

Mississippian,

Same location as 14-T-52,
Liard Range, Mississippian,

Same location as 17=-T=52 but higher,
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T=TT=T1

T=TT=T2

19-T=52
=52

21l-T=52

22-T=52

23=T=52

24-T=52

T-127-T1

26-7-52

5-T=52

T-12T-T2

Fl15=T-1

F15-T=2

Fl6=7=1

viii

Same location as 17=T-52 but from Talus stratigraphically
higher than 16-T-52, |lississippim,

Same location as 17-T-=52 but from Talus stratigraphicelly
higher than T=7T-Tl, Wississippian,

Liard Range, see Aerial Photograrh i12034-201, MNississippiam,
Same location as 19-T-52, lississippian,

Same location as 19-T=52 but stratizrsphically higher than
20-T=52, Mississippian,

Liard Range, about five miles north of Sammill Mowmtain,
Mississippian,

Same location as 22-T-52 but stratigraphically higher,
Mississippien,

Bluefish Mountain - Devonian?

Same locetion as 24-T-52 but from Talus stratigraphically higher
than 24-T=52, Mississippisn,

Bluefish Mountain, stratigraphically higher than Tel2T-Tl,
Mississippian,

Bluefish Mountain, stratigraphically higher tham 26-T-52,
Mississippian,

Bluefish Mountain, from Talus at 25-T=52, Mississippian?

Blackstone River sbout twenty-five miles upstreax from jSaetiom
with Liard River, Devonian, “"leicrigymchus™ zcme,

Birch River about 7 miles upstres=z from jumeotion with Lisrd River,
Devonian, Believed tc be stratigraphically lower tiam Fli-T-l,

Poplar River sbout 5 miles upstrean from jwmotionm with Liard
River., Devonian,

Liard River, on south side of River sbout 4 miles dslow Lissd
Rapids, Devonian,




1-7=52
Smli=52
Fmii=m52
4=ii=52
Smli=52

b=Tl=52
T=W=52

1l-W=52

12-7-52

13-W=52"

1l4-7i=52

15«¥=52

16=i=52

17-Vi=52
18-11=52
19-W=-52
20=W=52

21~Wi=52

20A=TI=52

ix
Outerop on south side of Petitot River about one~half mile
from its Junction with the Ljard River - Cretaceous,

OQuterop on south side of Petitot River,
than l«li=52 - Cretaceous,

presumably higher

Quterop on Petitot River about four miles upstream f{rom
junction of Petitot and Liard Rivers, higher stratigraphically
than 2-W=52, Cretaceous,

Ridge west of Bovie Lake - Mississippian,

Upper ridge west of Bovie Lake; 5«W-52 stratigraphically
higher than 4-W=-52, Mississippian,

Pointed Mountain, Permo-Pennsylvanian?

-

Pointed Mountain, below 6-li=52, Permo-Pennsylvanian?

Pointed Mountain, below 6-W-52, Permo=Fennsylvanian?

Pointed Mountain, below 6=W=52 but above 10-W=52, collected
in drift, Permo-Pennsylvanian,

Labiche Range - Jjust north of where the Labiche River outs
through the range, Pennsylvanian?

Same location as 12-W=52 but stratigraphically lower -
Pennsylvanian?

Same location as 12-W=52 but below 13-W=52, Pennsylvanian?

Labiche Range; see Department of National Defence aeriel
photo 12328-364 - Pennsylvenian?

Same location as 15-W=52 but stratigraphically higher?

Pennsylvenian,

Liard Range, aerial photo 120%34-276, Mississippian?
Same location as 17=-W=52, Mississippiang

Same location as 17-W=52, Pennsylvanian,

Seme location as 17=-W=52, below 19=7i-52, Pennsylvanian,
Same location as 17-W-52, below 20-W-52, Pemnsylvanian,
Liard Renge. Aerial Photograph 12034-274, Mississippian,

-



20X=Vi=52

20B=Vi=52

22-W=52

23=-W=-52

24-Ti=52

25=W=52

26-T=52
2T=0=52

28=-W=-52
29-W=52

30=W=52

31=W=52

32-W=52
33=W=52
34-1=52

35-M=52

36=Ti=52

3T=W=52

38=i=52

Seme location as 20A-W=-52 but stratigraphically higher,
Mississippian, "

Same location as 20A-W=52 but stratigraphically higher than
20X-W-52, Mississippian,

Same location as 20A=-W=52 but stratigraphically higher than
20B=Wi=52, Mississippian,

Liard Range., Aerial Photograph 12034-203. Mississippien,

Same location as 23-W=52 but stratigraphicelly higher,
Mississippian,

Seme location as 23-W-52., Mississippian., Believed to be about
equal to 23-W=52,

Liard Range. Aerial Photograph 12034=200, Pennsylvanian,
Petitot River, point where Potitot River crosees B.Ce = N.W.T,s
Boundary. Mississippian,

Liard Range, Aerial Photograph 12034-258, Mississippian,

Seme location as 28=W-52 but stratigraphically higher,
Mississippiame

Mattson Creek, about 5 miles upstream from junction with South

Nahanni River, Devonian?

Blackstone River, about 15 miles upstream from junction wita
Liard River. Devonian,
Same location as 31-W=52, Devonian,

Little Butte, about 3 miles southwest of Nahanni Butte. Devonian,

- Poplar River about 5 miles upstream from junction with Ljard

River. Devonian,

Jackfish Mountain west of Nahanni Butte., Mississippian,

Jackfish Mountain, stratigraphically lower than 35-W=52,
Mississippian., Talus.

Jackfish Mountain,
Mississippian,

stratigraphically lower than 36-W-52,

Mountain immediately north of Bluefish Lake, near Nahanni Butte,
Devoniang



39=ii=52

40-%-52

41-Ti=52

42-T=52

43=W=52

44=T1=52
45=W=52
46 -Ti=52

4T7-V=52

48-W=52

49=1=52

50=7-52

50A-W-52

51-W=52
51A-W=52

52=W=52

53=W=52
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xi

Bluef.sh Lake, stratigraphically lower than 38==52,
Devonian,

Birch River, about 7 miles upstream from junection with Lierd
River, Devonian,

Seme location as 40=7i=52 but stratigraphically; lower,
Dsvonian,

Sgme location as 40-W=52 but stratigraphically higher,
Devonian,

Same location as 40=W=52 and stratigraphically equivalent to
41-W=52, Devonian,

Bluefish Lake, stratigraphically higher than 38-#=52, Devonian,
Bluefish Lake, stratigraphically lower than 44-%=52, Devonian,
Bluefish Lake, stratigraphically lower than 45=%=52. Devonian,

Poplar River, about 5 miles upstream from junction with Liard,
Same beds as Fl15«T=2, Devonian,

Same location as 47-W=52 but stratigrephically higher,
Devonian,

Jean-Merie Creek, at junction of two creeks east of Deep Laks,
Devonian, Talus,

Same location as 49=-W-52 but stratigraphically higher. Devonian,

Same location as 50=W=52, (ollected from Talus at 50-F=52,

Devonian,
Liard Rapids, Devonian,
Liard Rapids, same beds as 51=FW=52 but from Talus, Devonian,

Liard River downstream from 51-W-52 and stratigraphically lower,
Devonian,

Liard River, on south side of River across from Matou River,
Devonian,



xii

Report on Samples containing Microfossils,
from the Southwestern Prt of the Northwest Territories

submitted by J,A. Wallace

Lot E 4 £ on the north side of the gap in Pointed Mountain at west end of
Fisherman lake, near Fort Liard,

Foraminifera

ngnlmlu to a species illustrated but not named
specifically from the Meramecian part of the Mississippian

by Zeller,

Bndo gimilar to one illustrated but not named from beds
amec stage by Zeller,

Endothyra new species
Ostracods
Bairdia cf, depressa Geis
Palrdiz of. PE ceis
Pairdia sp.
A spe B

eura cf. elegantis Ceis
parc s of, oarbonarius (Hall) after Geis

These fossils indicate the lMeramec stage of the Mississippian f’
period, 2

Lot © 10 D LaBiche Range about one mile north of where LaBiche River flows
through the range and reaches the plateau country in the east-
| southwest of Fort Liard, This sample contained many fragments
| of bryozoans and ostracods but none was good enough for
identification,

B 26-200=201 Jackfish Mountain about 12 miles northwest of junction of
Liard and South Nahanni River om south side of Nahanni River,

| Shows on R.CeA.Fs Photograph As 12034«225; section measured 3
‘ domn spur 3 inches nmorth 1l=1/2 inches east of center of this

photograph,
) Foraminifera

Plectogyra apparently the same as onme in E 4 E. ,




xiii

Ostracods
Bairdia similar to species A of E 4 E but smaller,

Amphissites new species

These fossils indicate Mississippien age, probably about
Meramec stage,

E 26~201-202 same as E 26=200=201 but stratigraphically lower,

25 T 52

2% T 52

Foraminifera

Pelectogyra spe
Ostracods

Bairdia sp, fairly close to pegina Geis but
preservation not good enough to be cer

sairdia species not identifiable,

Mississippian age is indicated by these fossils but no stage
within the Mississippian can be determined at this time,

Bluef'ish Mountain about eight miles northwest of junction of
Liard and South Nehanni rivers, stratigraphically higher than
%6 T 52

Fragments of bryozoens, conodonts and the following ostracods:

Acratia (?) spe

ave 8De

Corrigella cf, tuberculospinosa (Jones and Kirby) after
Cooper

Healdia sp,

m‘ Ne SDyg
Jonesina spe.

Paraparchites of, claytonensis Knight fide Cooper
Parsparchites sp.

These ostracods show close resemblance to some desecribed
from beds of Pennsylvanian age in central United States,

Bluefish Mountain same locality as 25 T 52, atrn.tigraphionlly
higher than T=12-T52

Several ostracods were found in this sample but none
complete enough to permit identificationg

No age determination possible at present,



4 W52

18 W 52

29 X-W 52

21 W 52

2T W 52

32 W52

xiv

Bovie Lake, NeWeTe East lacing cliff west of the Lake,

This rock is about 90% crinroid fragments, Xo other
identifiable fossils were found,

Liard Range about 30 miles northwest of Fort Ljard, R.C.ieFe
Air Photograph A 12034-276 on spur just left of center of photoe

Few fragments of bryczoans and brachiopods, no identifiable
fossils found, (Very small sample,)

Liard Range about 30 miles northwest of Fort Liard, ReCeA.Fe
Photograph 12034=274,

Foraminifera

Ploctggra - no specimens complete enough for specifiec

identification,
Several ostracods including e species of
Bairdia but all specimens obtained are partly brocken,

The Plec indicates Mississippian age possibly about the
same zone as £ 26=~201-202,

Liard Renge about 30 miles northwest of Fort Liarde
No microfossils,

Petitot River near amticline,

S

These specimens are not well enough preserved to permit
specific identification. The genus Plsctogyra indicates
Mississippian age,

On limestone ridge southeest of Liard River paralleling the
"Long Reach" of the Ljard River, N.W.Te

Tentaculies sp. probably Devonian,

Sign.dz H.T-D. m.
Geclogist in Charge,
Western Cynada Subsurface
m“.
Geological Survey of Canada,
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Report on Fossils from Liard River Area, N,VW,.T,.

. Submitted by Socony-Vacuum Exploration Company

Determinations

GeS.C. NoO, 21951’ Field No. l-T-52

From: "Petitot River, on north side of River, about one mile
upstream from Junction of Petitot and Lijard Rivers,”

| Gastrorlites cf, canadensis (Whiteaves)
| Arctica sp, indet,

GonIoExE sPe indet.
Te B SPe inde t.

? Mactra sp, indet,

? RAucellina sp, indet,

numerous poorly preserved pelecypods and gastropods, genus and
species indet,

G.S.C. Nog 21986, Field No, 1-W=52

From: ™Outcrop on south side of Petitot River about one-half
mile from its junction with the Liard River."

Fragments of en indeterminate large pelecypod
(? possibly a large Pecten sensu lato)

G.S.c. Hoo 21987’ FiEId NO. 2-w-52

From: "Qutcrop on south side of Petitot River; presumably
higher then 1-w-52,"

Posidonomgg_nahwisi McLlzarn

G.SQCQ 21988. Fleld HO. 3-'"'-52

From: "Outcrop on Petitot River about four miles upstream from
junction of Petitot and Liard Rivers; higher stratigraphically
than 2-1i=52,"

Neogastroplites cornutus (Whiteaves)
Neogastroplites cls selwyni (Whiteaves)
? Be ‘ticeras sp. indet. Epoor, badly squashed specimen)

GeS.C. 22070, Field No. IE/52

From "A.Pe Al1942-8- Outecrop, south side of Petitot River
approximately 1/4 mile from its junction with the Liard River,”

. No identifiable fossils



xvi

GeSeCoe 23)78’ Field Noe E7TD=52

From: "Junction of Arrowhead and Muskeg Rivers oa the northwest
side."”

No identifiable fossils. The ammonite-like body within
the concretion is prohably inorganic,

Stratigraphy

The age of the lots Nos, 21386, 22070 and 22078 cannot be determined
due to the tetal lack of identifiable fossils,

Lot No, 21951 conteins Gastroplites cf, canadensis (Whiteaves) the

index fossil of the Gastroplites zone, which belongs to the late Lower

Cretaceous Fort St, John Group of NE British Cclumbia and adjacent areas
of the Northwest Territories. In terms of the international standard stages

this zone is of an early Albian age,

The beds containing Gastroplites cf. cenadensis (Whiteaves) on Petitot

River may be correlated with the upper part of' the Scatter formetion or
with the lower part of the Lepine formation of neighbouring areas, which

carry the Gastroplites fauns,

In the Peace and Pins River valleys the Hasler formation and the upper

part of the Commotion formation contain Castroplites, Consequently they

are of the same age a® the beds with Gastroplites cf. canadensis (Whiteaves)

on Petitot River.
Lots Nose 21987 and 21988 are considered to be of the same age and are

younger than the beds with Ge cf. canadensis (Whiteaves). The Posidonomya

nahwisi fauna is shown to be but a faunal facies of the widerspread



Neogestroplites zome in the vpper part of the late Lower Cretacsous - Fort

t. John Group (800 F.Hs Mclearn, GeSeCa Momy 59. Pe 84. Tp 8‘83 93).

The Neogastroplites zone is younger than the qutroplites zone and has been

found in Goodrich formetion on the Pine and Peace Rivers, in the lower part
of the Sikanni formation end in unnamed equivalent rocks in the Halfwmy,

Sikanni Chief, Buckinghorse, and Tetsa River valleys. The Neogastroplites

fauna was already recorded from Petitot River valley by Hege (G.S.C. Paper
45-22)4

In terms of the international stendard stages the Neogastroplites

zone is of Albian (? middle or upper?) age,

Signed: J. A. Jeletzky,

Geological Survey of Canada,
Division of Stratigraphic Palaeontology,
Ottawa,
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