CANADA
DEPARTMENT OF MINES AND RESOURCES
MINES AND GEOLOGY BRANCH

GEOLOGICAL SURVEY
PAPER 45-22

GEOLOGICAL RECONNAISSANCE ALONG
LOWER LIARD RIVER, NORTHWEST
TERRITORIES, YUKON, AND

BRITISH COLUMBIA
(Report and Map)

BY

C. O, Hage

OTTAWA

1945

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

This document was produced
by scanning the original publication.



hcrites
black_geostamp


CANADA

DEPARTMENT OF MINES AND RESOURCES

GEOLOGICAL: SURVEY

Paper 45-22

' GEOLOGICAL RECONNAISSANCE ‘ALONG.
LOWER LIARD RIVER, BRITISH COLUMBIA,
YUKON, AND NORTEWEST TERRITORIES

.....

.....

OTTAWA, 1945



CONTENTS

Introduetion...........,............r...wq..-..-.......
Area exploredo....................;.........-a-.o.
Previous geolcgical WOI'Kossssosvssoovsssosescosscscse
Acknow]edgmentS..............--...................

PhySical featureS.................-...........-..-.....

Stratigraphy.o..........................o.............o
General statemenbtesssccrccccnsncsnccssnnssscscnsss
Table of formations..o.aq.o...............-...-...
Descrlptlons Of formations...................o.-..

Silurian.......;.....-...............o......o
Middle Devonian,..a...............a..........
Nahanni formatlon...........-.......o...
Upper Devonian.-.-o.....-......-.............
CarboniferouB.ssessesceasscesscsnccssssssasnss
MiSSiSSippiano..........................
Permsylvanian and/or Mississippianeseses
Lower CretaceOUB.esccsscescssssscsccscsnsssne
Upper Cretaceous........-.-..........--...-.n
Fort NGlSOn formation..-.-..............
Kotaneelee fOrmationasessscascosscossace
Late Upper Gretaceous..................o
Tertiary (?)a.'-.cc--co.ooo-oooocooooooo-oo.o
Pleistocene;r.,..h......-........g-g._.--.....-.....

str“omra.lID.OOG..........".........'...l.l.".......

General description.......-.......................
Liard Range'.;......'.O...................'....‘..
Labiche Range....o....................-....-......
N&h&nni Butte and Nahenni Range....-.....o..e.....
PetitOt River synCline..........'..'..’.O.'........
Birch River antiolinea...o..a....-'..............o
Plains arefscceccssssscscsccsevsscesasnncsscssssse
Trout Lake area...................................
Time of mountein building,.............e..o.-o....

Eeconomic geOlOEYaeocoao.ooo-aoococa.cuoc-oooo'ccooooooo
Oil possibilities..'.')0000...Q.......‘..'......‘.‘
Souroe rockS.esesscsessosscncscsssncsncsncsns
Re8ervolr rock8isesecsscsscecssesscssessssnas
Seepﬂgesc.ocoe-00-30.0.ooo.oo..o.oc.'i!ﬁono..
Unconformitiee.-o..u......-.....o.a..-.......
Structures......'....................-....o-.
Conciusiontecessssesossessssscsssssscssscosns

coal.l........'.....l.oﬂ.....'.......".C...'.‘."

MineralizationNececosecsesscossscsscstossnsctscsasns

ReferenteBesesncrccsccsscssencsnssssscsonasssnnssocssosen

Illustration

Page

E;(b DA NGO KN [ ad Lol ol o

B ACE R R
PR OOW

26
26
26
26
27
27
27
27
27
28

28
28
28
28
29
29
29
30
30 -
31

33

Preliminery map - Lower liard River, B.C., Yukon, and N.W.T.



INTRODUC TION

AREA EXPLORED

During the summer of 1944 a geologicel reconneissance
was made along Liard River from below the mouth of Fort Nelson River te
Birch River, a disbance of about 200 miles. Traverses were run for
varying distances up its tributaries, Labiche, Kotaneelee, Petitot
(Bleck)l, Muskeg, South Nehanni, Blackstone, and Birch Rivers. Three

! Petitot River was named originally Black River, a name still in
local use. .

weeks were spent around Trout Lake south of Liard River. The greater
part of the region explored lies north of latitude 60 degrees in the
‘Northwest Territories, but e small part is in Yukon, and, south of
60 degrees, a stretch 35 miles long below the mouth of Fort Nelson
River is in British Columbis. The-area investigated lies between
longitudes 121 and 124 degrees. ‘ .

PREVIOUS GEOLOGICAL WORK

A geologicéal reconnaissance of the region was first made
by R. G, McConnell in 18882, G. S. Hume and M. Y. Williems descended: - .

2 4 11st of references is given at ‘the end of this report.

ioes
O 4

Fort Nelson and Liard Rivers on thelr way to the Mackenzie River district
below Fort Simpson in 1922. A. E. Cameron ascended the first 80 milas of
South Nahennl River in 1935. ,A. W. Nauss, working for Imperial ©0il,
Limited, Canol Project,,deSOended Fort Nelson and Liard Rivers in 1943.7‘
In the same year E. D. Kindle followed the same route to the mouth of
Fort Nelson River and ascended the Liard as far as Hell's Gate. This ':
report is a continuation of Kindle's work below the mouth of. Fort Nelson
River. , , , e
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PHYSICAL FEATURES

The largest topographical divisions in the area explored
are the eastern ranges of Mackenzie Mounteins and the Plains to the south
and east of them. These divisions are separated, roughly, by Liard River,
which skirts the south end of the mountains and then swings north, parallel
with the eastern range, as far as the mouth of South Nahanni River, from
where 1t flows northeast to join the Mackenzie at Fort Simpson.
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Lierd Range is the name given to the mountains that
begin a short distance north of Fort Liard. They rise to elewations
of between 3,000 and 4,000 feet above sea-level and trend gemerally in
2 northerly direction, crossing South Nahanni River about 20 miles
above its mouth.

Nehanni Butte, which has a relief of over 4,000 feet,
is olose to the southern end of another range of mountains that lies
to the east of the Llard Rangs and trends almost due north from the
mouth . of South Nehanni River to the mouth of the North Nehanni. It
is appropriately named Nehanni Range. ’ . .

Labiche Range 1lies west of the Liard Range, and is the
Lirst range ‘of mountains encountered ascending lLabiche River. The
range forms au eanticlinal structure that plunges to the south and dis-
appears before reaching Liard River. It crosses South Nahanni River
about 30 miles above its mouth. . N
T “"The Plains in +thils reéglon have been divided into two -
physiographic units (Camsell 1921)131 (1) thefklberta plateau; and

3 “
“" ’ Ll .|‘

1 Author'SInamﬁ an@/br dates of publication, shown in brackets refer
to the 1ist of references at the end of this report.

(2) the Mackenzie lowlards., The northern edge of the Alberte pleteau

is only a short distance south of Liard River, and this physiographioc
unit forms part of the Great Plains area of northeastern British
Columbie;Alberta, e@nd :Saskatchewan. .The Mackenrie. lowlands lie to

the horth of the Albérta plateau and east of Mackenzie Mountains. Within
them are a few erosional remmants of the Alberta plateau, and also that
part of Liard Rive; Valley in the area traversed.” '

Lia d River, below its oonfluence<with the Fort Nelson,
flows swiftly a8 a brdided stream to Flett Cresk, about 35 miles below
Fort Llard. :Below-Flebt Creek the current is less rapid, and the river
flows ‘in broad meanders. . These continue for 30 miles below the mouth
of South Nahaani River. .The Liard then enters the "Long Reach", where.
it flows in a straight course for 15 miles at a rate of about 3 miles-
an hour. Above Fort Liard the river banks are several hundred feet high,
but farther dovnstream the banks become lower and the land rises gradually
ror a considerable distance back from the river.

The largest tribubtary streams come from the mpuntains and
inelude Labiche, Kotaneelee, and South Nahanni Rivers. The last is several
times larger than either of the others. Tributary streams from the Plains
are fewer and smaller. The largest is Petitot River, which fiows from
the southeast for over 200 miles. Other streams are Muskeg, Netla, Black~
stone, Birch, and P0plar Rivere. o ) R : ks
eviwasn - .« The Plains ares, contains many lakes, both large and small.
Trout Lake is %he largest, having a length of 35 miles and a maximum width
of 10 miles. It is about 1,200 feet higher than Liard River to the north.
The land around the lake 15 flat and swampy except along and between the
southern arms of the lake where it rises to plateau level, between 5§00
and 600 feet above tne lake. Trout Lake 1s drained by Trout River into
the uackenzie. S ey R C e

' The character of the underlying bedrock is one of the main
faobors in determining rellef, Areas of shale, both 'Cretaceous and Devonian,
outline many cf the valleys and low areas, whereas the herder mombers of
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limestone, dolomite, sandstone, and quartzite form the higher land,
ridges, and mountains. C

»

STRATIGRAPHY

GENERAL STATEMENT

The exposed consolidated rocks within the area range
in age from Silurian to Upper Cretaceous or Tertiary. Complete details
of the succession and thiclmesses of formation were not always obtain-
able, and further field work will no doubt result in aeppreciable modifi-
cations and additions to the information given here. Two new formational
names have been proposed, one in the Devonian end thie other in the Cret-
aceous. E. D, Kindle's classification (1943) was followed as closely as
possible, but the scarolty of Lower Cretaceous outcrops did not justify
its division into formations for mapping purposes.



. “TABLE OF FORMATIONS .

Era % Period § . Epoch Group Formation 2 Thickness
3 z : . ; Feet
Cenozoic Quater- ; Recent
. nary
Lo % Pleistocene
' ' ﬁnconformity : .
N ) . T y » .‘3‘.‘ Y-
o | Upper . 3 50 +
! g Cretaceous
| S
: "| Kotaneeles | 500 +
Mesozoic . Crota- é Fort Nelson 500-800
ceous |
|
; Lower Fort .
! ; Cretaceous | St. John 2,250 +
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Pennsyivan- P
ian andfor |
Carboni- Mississip-
ferous | pian 1,000 +
Palaeo- Mississip-
sole pian 1,000 +
, Upper ;
; Devonien é 2,000 -+
Devonien :
, | Middle
Devonian Nahanni 450
Disconformity
i
§ilurian | 500 -+
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DESCRIPTIONS OF FORMATIONS

Silurian '

[

Tha lowest observed strata in the area are assigned to
the Silurian, and form.approximately the lower half of the south-facing
cliffs on Nahanni Butte. The rocks are Bedded and have a banded appear-
ance. They are. composed of siliceous "limestone and dolomite alternating

"’in dark and light grey beds about 3 feet thick. Most of the rock is
fine-grained, hard,-and dense, and-hes been indurated over large areas
by siliceous end carbonate solutions. Veinlets of quartz and calcite
from 2 inch to 2 inches thick intersect the rock in varlous directions,
and include 1enses a8 mach s 10° feet long and 3 feet thick..

A

" The exposed.thickness of these beds is about 500 feet.
They are overlain conformably by limestone beds of Middle Devonian age.

.“The base of the Silurien section .is marked by a thrust fault, and, )
therefore, its total thickness is not knmown. On Lone Mountein, at the
moutH of North Nahanni River, similar beds were described by E. M.
Kindle (1921) and have an exposed thickness of at least 1,500 feet.

ﬂNd’fossils were found in these. lower beds on Nahanni Butte but previous

“‘workers have agreed that. _they are of Silurian'age. McConnell (1890) '
stated that three rock series were clearly defined on Nahanni Butte,
and assigned a Devonian age to the upper series on fossil evidence. He
did not mention the presence of thrust faults. The writer found that
McConnell's lower and upper series are the same and are repeated by
faulting, and that the middle ‘shale seéries overlies massive limestone
and dolomite beds of Middle Devonian and Silurian dges. The first map,
~(CemsoYl and Malcolm) indicating a Stlurien age for these rocks was
published in1921. No further evidence was ‘given in the accompanying
report for this determination. Hume (1923) examihed the rocks below

. ‘those bf'Middle Pevonian age and assigned them to the Silurian, but did
not find apy fossils in them. Cameron.(1938) is the only one reported
to have found Silurian fossils on Nahanni Butte. He collected a coral

* identified as Favosites cf. F. niagarensis.Hall. Nauss (1943) assigned
these rocks to the Silurien, end on the basis of their stratigraphioc
position and lithology suggests that they are correlative with the
upper part: of the Lone Mountain dolomite on North Nahanni River.

o pm—— o S

The contact with the overlying Middle Dévonian " 1s placed
where the rocks lose their banded character and are less doldmitic.- No

rocks necessitates a considerable interval of non-deposition. Such an
Interval would be represented by a. disconformity. ‘

-
.t

Overlying the banded Silurien dolomites and limestones
disconformably on Nehanni Butte are bedded, dark -grey, light grey
weathering, dense, dolomitic limestones and finely crystalline and dense
limestones that carry a Middle Devonian faune. It is proposed to introduce
the name Nahanni formation For this sesemblage of strata. These beds form
the upper part of the south-faging cliffs, and have a thickness of 450 feet.
Thé assemblage is repeatéd by faulting on the eastern and western parts of
the butte.

T
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Fossils are hot abundant, and those present are difficult
to collect owing to the hardness of the enclosing rock. The following
collection was identifiedl as.of probable Middle Devonian age.

<
- l(
L IR

1 i AP

All Palaeozoic fossils collected by the writer’ and listed 1n this report
were identified by Alice E. W'ilson, Geoiogical Survey. :

Prismatophyllum Sp. of. P. prisma Lang and Smith Favosites sp. cf F.
hemlspherica (Troost); stromatoporoids, - "Columnaria” cf . disjuncta .-
Whiteaves; o

yringopora sp.; Aulopora sp. cf. A, montanensis Kindle;
- Martinia of. sublineate Meek; cf . Gyrtia rockymonEEna Warren; ef.,

Platyceras sp.; Bellerophon Sp., SpirofBis 8pe; Proetus Sp.; bryogoa.
P pPes bry

' The Nehanni formation 18 correlated with the Middle
Devonian limestone on Lone Mountain at thé mouth of North Neahanni River.
The characteristic fossil of the upper limestone member of . the Ramparts
formation of Middle Devonian age on Mackeniie River below Fort ‘Norman,
Stringocephalus burtini, was not found on Nghanni Butte.. It appears
from alr photographs that the beds of Middle Devenian age form continuous
outcrops along Nahanni Range -between North and ‘Séuth Nahanni Rivers.. The
assemblage of limestone and dolpmitic limestone was studied at only one
locality, Nahanni Butte., - . . e

sree
I

P : o . 'a.v

Upper Devonian ,":j i‘A ‘f;;w

¢
i

c

Overlying the Nahanni formation and underlying a. limeatone
member carrying e’ lower Mississippian fauna is a thick series of bedded
shales assigned to the -Upper Devonian. A: omplete ‘séotion of these beds
wa.g not observed, sqxthat 4t -is not possible to 1temize their characters.
About 800 feet of beds immediately overlying the Nahanni formation are-
partly exposed in ‘the saddle between the eastérh and western parts of
Nehanni Butte. The upper boundary is marked by a. thrust-faulted block of
Silurian.ped§. The section as exposed is'as follbws~

PR Y . -
R ' e
HE \

.t
‘e -

Top of section ... S mnicimess
T Feet

§ha1d, dark'grey;.hnfd, thiﬁly bedded ; .
. limestone beds up to-10 inches 7T 7 s
thick o-ocn..‘o.’-4‘n-ouou'oo'o’ooo.oo.-oi:.-c'cto.”‘ 50' ; : _:f'::

\

Shale, dark grey to black, bituminous .eeseesee. 25
cOncealed ...........‘....“‘..‘.'.’..:‘..2..;.....'... 50

Shale, greenlish grey, fissile, weathers
ea.Sily '0...............l".'.‘.-.l.l:..”q,..'. Q75

Concealed ;. some small indications of . L
Bhale l.lu.o....o!...coc00..0.00IQo-‘o.oclo)o-‘o;“"‘s‘oo, .

: o e !
- . . g o

. TO‘bal thickxles.s ° o‘i -:0 ".,",,',‘0.',' LR 690 I

-‘ . . . . .. ,‘I. j . - e
“This was the only plece where the beds immediately overlylng the Nahanni
formation were observed. No fossils were found in them.

The upper part of what is considered the same shale series
is exposed on Bluefish Mountain about 4 miles northwest of Nahanni Butte,
where the following section was measured:
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e Jteoar " ‘i ’
Top of section 7 .Thickness
Feet

L T ) i .

Base ‘of ¢liff 90 feet high of bedded, -t
g8andy grey limestone interbedded E ok
with some sandy shale, containing

-~ 8. lower Mississippian fauna.

Shale. dark grey, thinly bedded; few.
‘Sc&ttered OoncretLQns @0 000000 OISIEEBRIQEIEQROOOCCEOIOEOEDNRTOETSTE 215

Shale, interbedded with fine- grained
SandStone ecnooc-ooonoocooo.ﬁ-gqoolo.ca-.oo-ooooo 20

Shale, dark grey, fissile with widely
" separated ironstone beds up to 3 - . ,
inches thick cesesvoscancccosssosscescsctscsomesse 100

Cbncealed nu--a.1-Q.a.o-o.oo-.;ooo.oooococotcuoi%-;oco ,215‘

Shale, dark grey; contains reddish brown
weathering, ellipsoidal conoretions ..cceveeeeees 136

‘ Shele, dark. grey; in part concealed sesecevesanseseess 100
Shale, dark grey to black, hard, fissile;
few ironstone concretions along base

of Outcrop nou'Onmootoocuoioooovcoo"utcuncoo-a.o 400

I3

~ Total thickness........ 1,185

No, £OSsils'WLre found in these ‘beds . '
x‘-, .ot

: ? Separating Bluefish Mountain and Nahanni Butte is the

broad valley of Bluefish Creek. It appears very probable that this walley
1s underlain by Upper Devonien shale that occupies the stratigraphic interval
betweén the observed upper and lower beds already described. If this should
be so, and if there is very little repetition of beds by thrust faulting in
the wvalley, the thickness of the unexposed beds may be several times that

of the exposed strata. On North Nahanni River, Hume (1922) measured between
3,100 and 4,600 feet of Upper Devonian beds, with the top not exposed. The
succession near Nahannil Butte may be as great or greater than this.

. -+, Upper Devonian rocks are scattered along Liard River east of
Nahanni Butte. The first observed is about 8 miles below the mouth of
Blackstone River and about 21 miles northeast of Nahanni Butte, It consists
of thinly bedded, dark grey to black, hard shale in a low outcrop about half
a mile long on the south shore of the river. No fossils were found here,
but the beds appear similar to the dark, bedded shales on the lower slopes
of Bluefish Mountains.: , .

Scattered outcrops occur along the south bank of Liard River
for about a mile opposite the mouth of Matou River and close to George
Turnert!s cabin, 40 miles northeast of Nahanni Butte. The rock consists of
brown weathering, sandy limestone interbedded with grey shale. The limestone
is ripple-marked and occurs in beds from a few inches to a foot in thickness,
One bed of limestone shows oone-in-cone structures, The following fossils
were collected:

Diphyphyllum sp. nr. D, tubiforme Fenton; e¢f. Tabulophyllum sp.; Schizophoria
8p«; Stropheodonta sp., Productella sp. cf. P. walcotti Fenton; Atrypa sp.;
Martinia sp.
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The age of these beds is considered to be Upper Devonian,
and the strata are correlated with some part ofithe Hay River formation
(Whit‘f:aker, 1922, p. 52).

"Birch River was. traversed -for & miles from Liard River.
Several outcrops were observed. ..The.largest- oonsisted of 55 feet of grey,
fissile shale. A number of .thin beds, of ripple-merked sandstone and
fossiliferous limestone was found.in other : ‘outorops, and these may be -
interbeds in the grey shale. The outorops were too widely separated to
determine their relative stratigraphio positions. ~

A ..’)

- Possils were very abundant in one of the limestone beds,

and those collected were ldentified as follows:

_¥:r1fer of y kennicotti Meek; Atrypa retioularis Linnaeus var.; L. 8p.

o Ay montenensfs ¥indle; A, of ., missouriensis, Miller; A. sp. small;
Cyrting cf. billingsi Meek; Rhipidomella Sps; . StrophoneITa sp.; Pugna €p.3
Aulopora sp., Dlphypbyllum.sp.; and bryozoa. R

with.some.part of the Hay River

......

formation, ‘possibly low in the seetion.

'l

Carﬁoniferous

Cerboniferous strata are exposed in the southern ranges of
the Mackengie Mountains. They were examined:at: varioué places between
Labiche Range and Bluefish Mountein, a distance of about 80 miles. Rocks
of this age were first noted in the ares by Hume (1923) who described and
assigned a Kinderhook age to the fauna he collected. No complete section
was observed by the writer at any one locality, and as there are considerable
lateral differences in the sediments from place to place the present summary
must de regarded as subjeot to later modlfications, .The strata have been
limestone with some interbedded shale, and an upper unit of sandstone with
interbedded black shale capped by chert. Informat;on on the thicknesses of
these units and on their contacts with overlying and underlying beds.is
lacking, 80 that no formational names have been’ assigned to them.. The .+
" lower unit is of Mississippian age, end the upper one is either of late
: Mississippian or early Pennsy1vanianrage, or may ‘4nclude strata of: both ages.

Mississippian '

Strats included in this assemblage of beds overlie the shale
beds assigned to the Upper Devonian and underlie a series of sgndstone and
interbedded dark shale beds.. They consist of limestone, cherty limestons,
and, particularly in the lower part,:include some interbedded shale. Seotions
were examined on Liard Range 18 miles north of Fort Liard and on Flett,
.Sawmill, and Bluefish Mountains . . A do L

The following section was measured on the west slope of a small
mountain about 2 miles west of Big Island in Liard River. .

Top of section : Thickness ..
T o TFeek

.Limestone, grey, bedded, contains dark
grey chert in thin beds and irregular - o
discontinuous bodies;’ fossils, 10t 27 cseeences 150 4

Shale, brown;.interbedded with brown . ..
weathering limestone; fossils, lots: .- )
28 and 29 .l...,.......l.l.".....‘....‘..l.'l. : loo -
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Shale, .dark .grey, fissile; with.ironstome: -
coneretions, in part concealed ceeeescsosccecnscss 200

Limestone, .interbedded with caleareous
shale; fossils, lot 42 Qll......l..l....l...‘l'..r. 200

Limestone, dark grey, finely corystalline;
interbedded with minor amount of shale;
.qu.sils.’. lot .8.t.nlt.olvoc-.Octonlooo'otoo.oul'occo 100

7™ Shale, calcareous; with some beds of crinoidal
a ‘l-imestone ..'.I.O.'ll...l.lll..'..l.'.'.l"....l.. 109

RS Totel thickness ....oeee 850

Neither the top nor the bottom of this assemblage of beds
was observed at this loeality, but 2 miles farther west the upper part is
. xposéd and consists of the following: ST -

Top of section . -Thickress
' ‘ " Feet

Base of later Carboniférous section

P e e a4

..........

Limestone, crinoidal and crystalline; inter-

N ----bedded with grey-shale; some black, fissile
Shale; f055115, lok 32 0O%evvsoescossesosonsacssose 100
N Limestone, dark grey, fine, erystalline; .
. -« interbedded with ‘shale; fo8S41s, 10t 31 ceescess 60
COncealéd c‘o‘t-n‘;ooo‘o‘o\'o.’roocl_..."oon_o‘.noto_il..OUOUi"O.C-ooi ‘140

. Limestone, dark grey, fine, crystalline;
some black chert; interbedded with some
- -+ black shale containing selenite; fossils,

1ot 30 ...'........'..l...0...I.ll...........‘... - 100

..... . : Total thickness ....., 400
. -« «..The lower beds are believed to be part of the upper beds
in the section previously described. .

The strata on Flett Mountain are not well exposed where
observed,.and. there. appears to be some doubt as to the relation between the
beds above and below a covered interwal of 800 feet. The lower beds may
represent.a large.slumped seoction of the upper strata, as suggested by the
fossils collected. The uppermost 300 feet form a continuous section.
S On .Sawmill Mountain, north of Flett Creek, the following
section was measured: .

Base of later Carboniferous . Thickness
. : Fee

Limestone, crinoidal; interbedded with
black shale L A A R R I R B P 80

Limestone,: 1ight grey,.coarsely ocrystalline,

bedded .0.’.0........0.......0.‘.."....."........ 35

Limestone, crystalline and erinoidal; inter-
bedded with thin beds of shale; fossils, '

lot 41 .0.00I....l"........I..'.....‘.....I...... 75
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Limestone, crystalline, bedded, cliff forms -
Lng, cherL .bocooolq’-cotoocltttonocoo.looboctqooio 100

......
.......

Limestone, dark grey; interbedded with an
equal amounw Of bl&Ck -s8hale Cseseves st s et IRRRROREY 80

.
..............

Shale, dark grey, fissile§ fossilsy 1ot 40 seevvecvcecas 20

""" with dark grey Shale ¢cscsavoetassescsngrescnsssrrne 80
““““ -+ ‘Total thiOkﬁeBs teessscnae 450

.. On'Bluefish Mountain the Mississippian strata differ con-
sidmbly from those rreviously desc”i'bed, as indioa‘aed by ‘bhe following
section: : ‘ ,

|

pr of Secfion e ' . ' Thiockness
: 'ee

'. Shale, dark grey, not measured

Sandstone, fine-grained, buff vfreelthering;
fossils, lot 20 ooaoott!n.'.oo-oowaacoagoooac..;,?p 15

.t

Shale, black;AfiSSile -;-.uoo;uo.--;;ovymwo--ooooouocooo 20
Saﬁdsébﬁé, bedded,'buff Weathering.,....ea..e........i;. 20
Sh@le,,black, fiSSile nooov;-o.onhoooco--oocuoooo‘ouoqot 10

Limestone, .sandy; -interbeddéd with some grey
Sh&le; fOSSils! lot 19 .o--ooﬂcooouvoo-ogaocoooig}. 40

Limestone, ncdular; interbedded with grey

l:ha.le .'..'....B.OOO.DO'.“...'..OI.........l'..... 5

Shs.le, in‘berbedded with thin, fine-grained

. Sands One beds PP R0 0983060006803 008C0000800008%00OCPSIGE 25
Shale; grey, fissile oces.--ooqegoofoocintngtoé.o-o@‘Eoi 5oh
Limestone, bedded§ fOSSilS, lot 17 qpoort-oo';occotnoioq .5<

Shale, grey, fissile o.oc--o-nc-oonofu;o;¢too|oonocoooao 75
,Conoealed, believed to be shale .-:ooo.octtoooooluo&onoo 50 .

Shale, greenish grey, fissile; small coneretions;
fossilS’ lot 18 ....ll.‘.l.l‘."....'..0’.......... 120

Limestone, grey, sandy, cliff forming; inter-
bedded with small amount of sandy shale;

B fOSSils, lot 16 €55 0000000000206 0000000 0086000000 00CF€ 90

Contact, Upper Devonian

Tobal thicknesé:..;......- 525

.....
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Bede overlying the above section could be seen exposed
farther north, but were not examined. The sandstone and shale of the
_.upper 65 feet of the measured seotion appear similar to later Carbon-
““Ifercus beds to the southwest. If this is so the Mississippian assemblage

.a74s comipletely expdied at this locality and has a thickness of 460 feet.
The strata apparently thin to the east, as no rocks of Carboniferous age
“havé been reported east “of Nahanni Butte. The bedrock immediately to the
east of this butte is drift covered, but as no fossils were found in the
outorops along Liard River for 21 miles to the nortiweast, Carboniferous
beds could be present in this part of the area.

Ea

Fossils are, on the whole, plentiful in the Mississippian
beds, and representative collections were made where the rock sections
were examined. The fossil horizons have been indicated in the desoribed
sections. Collections from Liard Range west of Big Island are listed in
the following tablesy .

Tomvan he e :Tha*upper limestone members 1nclude,1o£s 24, 25, 27, 30,
31 and 32. S ' c

PRI

" Possil lots

32

)

24 | 25/ 27 30; 31

Cfre

Zaphrentid, new - . . ) X
Coral, new genus ’ R : i

}
Hoppsiphyllum cf . oalcareforme : R § | x
R : ;

Hali ’ R, R SRS !
Pentremites conoidens Hali o A R I N ¢
Fenestolla n.sp. wot SRV It B L A Pox x
Linoproductus minnewankensis Shimer ) x L. 2y - x
L. sp. close to L. , ' -

tenuicostus (Hall) : doade ox
Echinocc .- s 6p. A. smll T B x i : x
E, cf. alternatus (Norwood and Pratten) =x .- ‘

Ripidomelle sp. I iox
Scﬁeliwienella of ..inaequalis (Hall) ootk x
Schellwienella: sp. A : l ‘ ' ' x
Dictyoclostus burlingtonensis Hall x
Do, gallatinensis Girty x
D. sp. near D, . wortheni Hall
Bo, n.sp. -
Spiriferella minnewankensis Shimer x
Spirifer sp. close to S. easoadensls
Warren ' _ x
Lamarotoechia cf, metallica White ‘ xi-
Camarotoechia N.Sp. . : ..
Cliothyridina 5p. R MR SR x
Productella of. concentrica (Hall) Cox L
Dielasma n.sp. x t..x
Girtyella n.sp.
Rhynchopora n.sp. :
Orbiculoidea n.sp. o x
Schigophoria sp. close to S,
choﬁ%eauensis'Weller 4
Chonetes ‘
Brachythyris species A. POX

AW MW M

.

MM RN

"
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5 § A A L 3 : R L T 4
) RS L T i
. ipeios [0S » s & @ A e i”
" N >R RN T v P B3 “”
R . LRSI . -i e ’11 ‘2 AN AL A.A: .
L o o] 2B 127 10800081 | 82
T Lt . N Rl T Al O -y (T ?
Lt 1 ’ g e e - -
a0t o . R RS O B - ;
., .- .Composita sp. ) et B Yoy IL .3 ...;\eé:‘; SR B KURN SR
i --;ﬁaguius sp. close to C. garvusv RS AR WA PR I0 EEVLE (N
SR Swallow I 1-3_ [ PO M !
. - PhilliESia Sp. Ao Lo o t Ipdomo b ¢ x
Proetus peroccidens H., and W, x i §
Sendalodus sp. cf. S. crassus. i R e o
AR ——— P ) -, P H
ot Newberry-as reported by o { SUETPE R
AT . CQM Sternberg I el Lo ilbox
g ) . . U e E i R L) ¢
BT : ‘ ’ e
o Lots 28 and 29 are from beds underlying the previously
mentioned strata and includpn.the following fossils: T
Coral, new genus 5 speoles .. o= LTI
o Syringopora ‘surcularia Gir%y
enpe PRI ' Fenestella n.sp,
Schizophoria sp. e e
Schuchertella cf, fern&lenensis Weller
- ’ Schellwienella cfs Se insequalis (Hall)
- ‘Dictyoclostus gallatinensis Girty
. Camerotoechia cf. metallica White S R L
e T Camarotoechia, 2 new species Caw TR 3
Dielasma, 2 new specles . . N
Spirifer cf. albertensis Warren . . I

Reticularia pseudolineatse (Hall) e oan
Squamularia ? depressiplicata Shimer R
Cliothyridina sp. '
Composita humilis Girty - ...
Cf., Brachythyris sp. ) R
Buomphalus sp. R X RS
‘Phillipsia sp. Be : '
—_—— ‘»

-

Lot 42, collected from flaggy 1imestone ccntains
Schellwienella cf, planumbona Weller-and Syiri:ﬂer centronafu ‘Hall and

Whitfield, .
Lot 8 represen’cs the‘lowest collection from sé'iré‘i-al :
horizons at this locality. It contained: : PR RPN
Fenestella, 3. new Speci'e's Bria ?
Orbiculoidea Spe De:fay @ #3%% + o '
Rhipidomella sp. - .
Schuchertells sp. ' il t

Schellwienellas cf 4 Blanumbom Weller !

Chonetes 3 1llinoisensis Meek

Echinoconchus, 2 new species [ ~Zl ...t

Dictyoclostus spo

Dielasma sp., F.

Ejirﬂ’ fer albapinensis Hall and 'Wh1tfield
» striatiformis Meek

K 2T oy
Goniatite fragment T ’ .
Proetus peroccidens Hall end Wh’itfield*d" N -'F' : -\-

- ""' ’

On Flett Mountain, the upper 300 féet of '{imestone ineludes
the following forms: .



Bmplexus sp. A’ oo

_lringopora Sp. A,

Pentremites ef . conoideus Hall s -
P, sp. crose to F. olongatus Shumard

. Tinoproductus. ovatus (Ba

Productid fragment

Camarotoechia 'sp. aff., C. metallioa White
Dielasma chouteauense Weller

Dielasma n.sp.

?’Efrifer cf. albertensis Warren

. Spirifer aldap.nensis Hell and Whitfield
Spirifer

Mississippian,

3

centronatus Winchell
Spiriferella minnewankengis Shimer
Squamularia ? depressiplicata Shimer : .
Cliothyridina lata Shimer ! Sl
Rhipidomella spo . ' N T
Pugnax. spe B ' o
Schellwienella planumbona Weller ‘
Brachythyris n.spe .
Pseudosyrinx 8pe -
Fumetria verneuiliana (Hall) . e
Cliothyridine cf. glenparkensis Weller ©
Composiva Sp.

zaLna 5D

From Sawmill Mcuntain, north of Flett Greek, the fol).mdng
forme have been identified: )

Lot 40. below cliff of e¢herty limestone B

Coral, new genus, 3 species ’
Productella sps o -

Linoproductus minnewankensis Shimer. A
Camarosoechia 2 new species .o

Rhynchopors, n«8pe : L
iegasma cfs chouteauense Weller e
Dielasma n.sp. : '
Glrtyes.la 8p. ’ oL

Spirifer - cf, albertensis Warren : P
Spirifer centronatus Winchell o .
Spirifer sps affo 5o teniiimarginatus Hall

Sgirn erella mlnnewanken81s Weller

R e

‘Reummarle cf o pseudolineata (Ha.ll)

Ro Na8Po
Cliothyridine cf, lata Shimer o
Composita athaba skens1 s Warren -

Coe hum_ds I Girs

Orthonychia of . cyrtolites (McChesney)

Lot 41, above cliff of cherty 11meatone

Schellwienella planumbons Weller !
_S_. of, insequalis (Ball)
Cf, Chonetes illiinoisensis Worthen

Productella cf, concentrica (Hall)
Echinoconchus cf; alternatus (Norwood and Pratten)

Iﬁoceras No8Po
Phi 'iESia SPe Be.

Y,
P



w

-

wlde

The collections from Bluefish Mountain contain the

following forms:

L

Fossil 1ots

i

i

Coral, new genus sp.

Bryogoa - undetermined

Schigophoria sp. .

Productells sp. .‘q&

Productus sp.

Camarotoechia cf, m@tallioa White
umetria spe

Sp;r Tor aib qpinenstﬁ Hall and Whitfield

S centronatus “Winchell ?

T. Tutherfordi Warren

Tf. Squamularia ? depressiplicata Shimer

Dictyoclostus jasperensis (Warren)

Cliothyridina lata Shimer wvare.

Cf, Cliothyridina sp.

Composita humilis (Girty)

Composita sp»

- Chonetes ¢f, iliinoisensis

Chonetes n.sp. -
Cf. Diclasma 5Pe ~ "!”.."-;:': '
Delthyris 7 sp.
Ambocoelia sp.
§21riferina Spe
Cf, Palaeoneilo spe.
Schellwienella cf. planumbons Weller
Cf. Nucula sp.

AmmoﬁIte cf, Girtyoceras ? sp.
Orthonychia sp.

Euomphalus sp,

Entomis sp.

Primiti& ? Sp‘

Ostracod = Kirkbyidae family and others °

Proetus sp.

16 17 | 18 19 20
;
X
X
x x
x X
p
x x
X
x
X
X
b 4
x
X X
. X
X c
X
X
X
X
x
X
x
X
¥
X
X
) x
. X
X
H X
X
x

The outcrops along Liard River, though small, yielded a

representative collection, as follows:

~
]
ta
o

5 miles above %2 miles below

gjiriferella c¢f . minnewankensis Shimer
Reticularia pseudolineata Hall
Athyris lemellosa (Lévei 118)
Cliothyridina cf. obmaxima (McChesney)

Flett Rapids ; Big Island .
Coral, new genus 2 species x x
Diphyphyllum of . mubabile Kelly x
Crinoid stems x x
Fenestalla sp. x
Spirifer centronatus Winchell X
S. ef, striatiformis Meek x
3. albapinensis Hall and Whitfield x ,
« EDe x x
x
x
x
x

ve

etmas SmarasasrsoMerbs ebssnssorrasta mbnes SeadbutEsvende +Sbnmmsirtn sensasbes LB ORI It Testesan SR p bt <



«]l5=

5 miles above é2 miles below

. Flett Rapides [Big Island

Ce+ lata Shimer x
Sohellwienella planumbona Weller L et x
Se ¢f s inaequalis (Hall) ' N x
-go 8pe 7777 x b4
Tinoproductus m1nnewankensis Shimer . . X

Le N8P, - t X
Echinoconchus cf. alternatus (Norwood N

and Pratten) ' x x

Dictyoclostus n,sp. x
Eamarotoechia Sp. i x. x
Girtyella sp.: o ’ x

fo Brachythyris sp. A, . i
Pseudosyrinx sps A, x |
Squamularis ? depressiplicata Shimer x ! x
Composita of . madisonensis (Girty) x

Schizophoria sp. e aee x
Igoceras cf. banffense Whrren x

I. sp. o X i
Straparolus sp, = - o x -
F—%Ts_p_e_roccidens Hall and Whitfield . . x .

......

A lower Mississippian age (Kinderhook) has already been
assigned by Hume (1923) to the strata on Liard River above Flett Rapids.
The position of these beds with respect to the top of the Carboniferous
section is not knowh, but is believed to be at some distance below it, .
a8 higher beds are present in the mountains to the west. The total faunal
-collection from the Lower Carboniferous shows a decided correlation with
the Banff formstion of the Rocky Mountains in Alberta. The uppermost
beds of this assemblage have also some forms in common with the lower
part of the overlylng Rundle formation, The fauna characteristic of the
‘upper limestore beds inolude: Pentrimites conoideus Hall; Spiriferella
‘minnewankensis' Shimer; Dictyoclostus gallatinensis Girty; and
Rhynchopora. Spirifer centronatus 16 commonly assocliated with beds lower
in the section and may have a limited vertical range in its distribution.
The Spirifer centronatus zone and lower beds also contein Spirifer
albapinensis, Spirifer striatiformis, Reticularia pseudolineats,
Cliothyridina late, and Composita ©f. humilius .

The fossil content of the Lower Carboniferous strata
indicates a lower Mississippian age for the assemblage of ‘limestone and
shale beds overlying the Upper Deyonian. -

Pennsylvanian and/or Mississippian

" The assemblage ‘of strata referred to here as of
Pennsylvanian and/or Mississipplan age consists of sandstone interbedded
with dark shale and an upper chert member...So far as could be determined
they form a conformable serles with the underlying calcareocus beds, A
complete section of this group of beds was not observed at any one place,
but the upper part was examined on Pointed Mountain and at the south end
of Lierd Range, and the lower part on Sawmill Mountein and in the
mountains west of Big Island.

A desoription of the upper part, on Pointed Mountain, is
as follows: :
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-
A

. .l Top of seetion .. . Thickness

?

Conglomerate; chert fragments; sand S I - 'f

s v s e s ks

matrix sess00c0sscs0000es0000000 000000000 “'! . 35

* -~

Chert; beds about 12 inches thlck esessrasess’ rs‘qs;“

-Concealed cviescscsscanccosis .5.‘-.: o.!"g'_c_..'o_:o_.jio‘c"q_- ) ...,. EZOO 'l'
Sendstoné, light grey, bedded, fine- N A
grained; fOSSilS, Jot 11 sscecesccovacsns’ 10 i o
Shale, dark grey, fissile o--cooon-o-o'o-o’onoo:,:'. 4"?“'
‘Sandstone, buff, fine-grained fouj,ls, .
lot 12 !ol'.....'.‘l'......l00900'0’0.’0.. 20 N .
Shale, ddrk grey to black, fissile, . - '~
Dituminous seescccocsessssscsnssassssssse - 45
Sandstone, fine-grained, bedded, hard}" oo
fossils, 10t 13 secesscecvoesccscnsoncsoa 15
C.Oﬁcea.ied ".o.-:.:.:;:-o;;‘.“::00000;;.;5".l.."".'.’-;;;.-. 100 S
" Sendstone, médiuh-: to coarse-~girained,
quartzitic; erossbedded; beds ¢ to 15 g N
feet thick; deSilS, lot 15 oo-o-"-co"boonc". 150 +
Tota.l thickness seeesssvsenese " 614 - "L w

N oo

SRR On Sawmill Mountam the lower part of the seo'bion was
examined except mhere sheer cliffs ‘made this impossi’bleu Q_l’hgtauccession
i8 as follows: . . P ke
R Top of section

e b, . i -« i

'\ 5" to. .‘*»-4_77
Sandstone, white. quartzitm thick

beds Q-ooo-ontoo.unooooctoooo-oonoo.ooo-n

Sands'bone; «1nterbedded with dark grey shale, . K
observed only in pert seevicesssearecsnsle 400 ..
Sendstone,:white;. finewgrained, cliff-
fO!’ming (AR EEEEIE LS NN NNENRNENNEEENENESENNNENEN ) 100
-rn.,-( " e . .t < 2
San&stone, bedded, fine-grained, some P geiTanna
P @andy Shale s sssesss NP BIRNGOOIOOCEVYOSEOROEBEBERY : ' 551 i
- A 7 el Dl e - A '{j'
Shale’ d&rk g!'ey, f135116 socsncsssses O veD P P B0 s wa
' Contac’c mth Lower Carbomferous :
1 o ) . i i

‘Totalthickness Lesesresnenvpes 640

L

No fossils were found in these beds, but the ssction was
not examined throughout. The uppermost bed of quartzitic sandstone is
remarkably similar to the lowest bed examined on Pointed Mountain, but
apart from the lithology there is no other evidence for this correlation.
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On the basis of this similarity the thickness of this group of beds
would be in the neighbourhood of 1,000 feet,

The following basal beds were examined on Liard Range
5 miles west of Big Island:

e s

Top of section ' !.ckness
- - : Feet
Sendstone, white, fine-~ to medium~
grained: bedded ssecscoscsssessesscsascnas 50 -+

Shale, dark grey %o black, fissile;
coNnc=etioNs ceesesscesscossssscosssosnsssse 110

Sandstone inuerbedded with black shele;
sandstone .beds up Lo 3 feet thick;

shale beds % foot to 2 feet thick seseoes 40
Sandstone, white, fine- ‘o medium-grained;

beds up to ‘10 feet thick; ripple-marks .. 60
Shale, blaCk,.fissile poosessecssssecssserene . 40

Contact with Lower Carboniferous

Total thickness ceeccesce 300

No fossils were found in these beds. Several hundred feet
of the overlying sandstone and interbedded shale beds are exposed, but
were not examined,

. At the south end of Liard Range 76 feet of bedded chert

~was measured, but its contact with underlying sandstone was not exposed.

The upper strata are thinly bedded, and ocontain branching, plant-like
structures similar to those seen in Lower Cretaceous sandstones at the
mouth of Petitot River, The chert beds wary in colour from light to

dark grey, many are mottled, and some contain fine grains of quartz sand.
The texture of the rock, as seen under the microscope, is eryptocrystalline,

These later Carboniferous beds are well exposed at several
places on Labiche Range adjacent to Labiche River. Circumstances,
however, permitted only incomplete measuremente of this section, as
follows:

me Thp of section Thickness
Fee

Sendstone, mediumpgrained (not measured)

Shale, black, fissile, bituminous;

£o58118, 10t 4 cevecvecccscosncrsnsnscace 10
Concealed sescasesnsnscscsscnencsncsasnessnns 40
Sandstone, grey, buff weathering secsessnssss 55
Concealed oseesscceccsnversssssrcsccsscscanas 75
Sandstone, Jight DUFE ceverevesscsocsssnssoos 18
Sandstone, calcareous; £o0s8ils, 10t 3 eescsee 10

Shale, thinly bedded, :57158reOUS scecesosccse 45



Concea.led 200 000 A0 P PGP LSLCEESIQUIEP 00 CNOOUTBDONRNTS

Limestone,

=18~

light grey, bedded, cherty:;

fossils, lotz I AR B R ANEEEEEEEERLIEERNEEIENERENENEN ]

- Sandstone,
Limestone,
Sandston;;
Limestone,

Sapdstone,

Sandstoney:

Limestone,

light grey?! crossbedded eececccvsoccne

dense} some Oh?rt ess0secssPergREsne e

light buff acoo{n'oco-oocon'oo"'.-'ooeooro

light 'grey,' dense ooo.ocaoo\ooolo_loooo

light grey, calcareous csissscsessscss
deium-grained, crossbedded €08 000000

1ight ‘grey, beds 1 to 4 feet thick,

some -sandy others cherty; fossils, lot 1 ..

-

s vn

Tot&l 'bhickneS_S o'a-oo.vo .0

Feet

45 .

{

18
29
12
« 80
10
20

60
130

607

The contac% between the later Carboniferous beds and those

of definite Mississipplan age may be at the top of the uppermost limestone
bed or at the base of the lowest. sandstone.

Fossils are not abundant in the later Carboniferous strata,

" but & small collection was made from the ypper beds on Peipted Mountain

and the lower beds on labiche Range.
following table:

t

The specimens are listed in the

Tointed Mountain

Tebiche Range ;

Fossil lots

Fossil lots §

H t H . :
S11 12 13, 15 1i2! 3 4
Reticularia sp. Cox : fox !
m& SPo Ay f P X x X
0. 8D B. ; X
Pustula sp, fragment : : P x
ﬁicgzoclostus of . portlockianusg_ % !
crassicostatus ; i | x
D, sp. A. o ; x
.ﬁc spo B. . i : X
Teiorhynchus sP. . ; f x x
Pugnoides sp, A, TN DA SRS R x
Spirifer sp- oot x x
Spirifer cf. occidentalis Girty i x
Spirifer similar to S.. i j ; .
rutherfordi i - x
Composita sp, A. aff, C - %
%*inuclea (Hall) : x
Composita sp. § ; x
Composita = .. ovata Mather : i i ox
Productella sp. A.-- g x
Athyris sp. : N <
i
i
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! Pointed Mountain | Labicke Range
{ Possil lots ., ~ Fossil lots
t . L
11112 (13 015 | 112 (3|4
i;, cde }
3 AR B
Dielasma sp. : ' R P , g x
' Fdmondia sp. P S T
Cf. Acanthopecten sp. ) fx {
Aviculopecten sp. : i ' Px
Leda cf. arata sp. . ix
Nucula sp, L x
Allorisma sp. A. close to S A
' A, subouneata M, and H. x
A, sp. B, ' : i Cox

Fossils in lot 1 undoubtedly belong to the Mississippian.
The age of the remaining strats, as determined from the fauna collected, 1s
either late Mississippian or early Pennsylvanian or both.

The upper .chert member is correlated with the chert beds as

reported by E. D. Kindle (1944) from Beaver River, Yukon. He included the
‘* chert beds with overlying sandstone from which he collected Permian fossils,
but as a conglomerate 35 feet thick overlies the chert on Pointed Mountain
it is here included with the lower beds. The later Carboniferous strata
within the area mapped cannot be correlated with any known sections in the
Rocky Mountains on the basis of lithology, except that the upper part may be
equivalent to the Rocky Mountain formation. The assemblage of sendstone and
. shale beds indicate near~-shore conditions of depdéition.

Beds 1mmediately overlying the chert member were not db-
served in the area mapped. If Permian and Triassic strata are preaent, as
indicated on E. D, Kindle's map (1944) of the area to the southwest, "their

'thiokness cannot be very great. On the accompanying map the chert msmber of ’
‘the later Carboniferous series is shown as overlain by Lower’ ‘Cretaceous beds.

-+ Lower Cretaceous

: Lower Cretaceous strata were observed on Labiche and Petitot
Rivers. On the former only a few outorops were examined in the course of s
traverse to the mountains to study the upper Palaeozoic section. On Petitot
-River outerops are almost contimaous along the river for 4 miles above Fort

" ' Liard. Except in the first mile, where the dips are steep and the section

“is broken by faulting, the beds dip gently to the east.

. The lowest beds exposed consist of grey, crossbedded, medium—
grained, buff weathering sandstone containing large ironstone coneretions,
interbedded with minor amounts of dark grey shale, The sandstone is charac-
terized by large, branching, palm-like plant structures similar to those
observed in the upper Palaeogzoic chert beds on Liard Range. About 200 feet
of sandstone and interbedded shale is exposed in a c¢liff on the south bank .
of Petitot River close to its mouth. The sandstone member 1s overlain by
dark grey shale containing conocretions, and is interbedded with thin, fine-
grained sandstone beds. No fossils were found, but McConnell reports specimens
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of Inoceramus at this 1ocality.' A marked change in lithology occurs about
2 miles above the mouth of the river. The shales become darker, more
fissile, and contein selemite crystals-and ironstonée concretions. In the
upper part of these fissile shales the concretions are ellipsoidal, and
evidence of beddirg 18 retained in them. .

. The Lower Cretaceous secticn exposed along Petitot River
i -Gonsists of & lower, ‘sandy and sandstone unit, about 625 feet thick, and
. an upper,.fissile shale unit about 1,825 feet thick.

r

e .

r

Twc fossil collections from the fissile shale-unit were
identified by F. H. Moleard of the Geologleal Survey. In the ,.Aower- half
were found Neogastroplites cornutus?, Arctica?, and other pelecypcds. From
the upper half were collected two specimens of Beudanticeras-sp. McLearn
comments as follows: "The lower lot contains a very poorly preserved
ammonite, It may be Neogastroplites cormutus, but an 'exact correlation is
not justified. This Specles occurs high in the Lower Cretaceous;-Shaftesbury
formation on Peace River, and represents an horizon sbove that:occupled by
the Lower Creteceous Gastroplites fauna. Thé ammonite id the upper lot is
of Lower Cretaceous age, and represents &ome-horisod: “in '£he Fort .St. John

group" .

The lower sandstone member is believed to correlate with the
Scatter formation on Liard RITer above Nelson Forks, as described by Kindle
(1944). The upper fissile.shale:member is the equivalent of Kindle's Lépine
formation. The lower. part;of. the Cretateous, Garbutt formation is.not ex~
posed on Petitot River 4n the Fort Liard #rea, but on Garbutt Creek, the
type locality, it is about 2, OOO feet thick.

cogady

o A 1arge outor0p~0n the ea st bark of the Liard at the mouth
of’ Muskeg River is composed of bedded sandstone, shale, and sandy shale,
and is believed to be similar to. strate exposed near the mouth of Petitot
River, which are stratigraphically cqulvalent to the Secatter formation.

- p o4
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" Upper Cretaceous strata are exposed along Liard River and
its tributaries from below the mouth: of Fort Nelson River to Kotaneelee
River. In this distance the river flows close to the axis of a syncline
* .4n which the greeatest thickmess of Upper Cretmceocus beds are found. The
strata are composed of non-marine beds of :sanddtone, ‘shale, and conglomerate,
and marine beds of dark grey shale. The at&semblagé has been divided into
three formations.

Fort Nelson ForﬁatiOn.

* = c Overlying the dark grey, fissile marine shales of Lower
Crotaceous age on Petitot River. are grey, banded’ sandstones and Jinterbedded,
dark grey, chunky shale. transitional from the ma:ine shale to the overlying
medium-grained, grey, buff weathering sandstone! Thirty feet of the transi-
tional beds are exposed at this.locality: Above thém the section is only
partly exposed t6 where the uppermost 250 feet of conglomerate and coarse,
grey, crossbedded sandstone forms continuous: outcrops along the banks for

‘4 miles through ﬁhe canyon. A section in the partly’ exposed interwal shows
130 feet of beds composed of dark grey shale interbedded with mediume.to
fine-grained sandstone overlain by medium to. coraSe-grained sandstone beds
and & 15-foot bed of loosely cemented pebble-conglomerate. Carbonaceous
fragments were observed along some of the bedding planes.’ TheLupper con-
glomerate member contains pebbles of. quartz, quartzite, grey2 green, and

4 e
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black chert, and grey and black argillites., These are as muoch as an inch

4 in diameter, and are fairly well sorted. The sandstone associated with
the conglomerate is:. coarse grained and crossbedded. The estimated thick-

ness for the formation is from 500 to 800 feet.

' No £65s1ls were found in the Fort Nelson formation, but the
beds are correlated with those described by E, D. Kindle (1944) as equivalent
to the Dunvegan sandstone, and mark the beginning of Upper Cretaceous sedi-

mentation.

Kotaneelee Formation

Overlying the Fort Nelson formation are dark grey shales,
some thin sandstone beds, and a bed of conglomerate. It is proposed to
introduce the name Kotaneelee formation for this assemblage of marine
strata. At the lower end of the canyon on Petitot River the following
section was measured:

Top of section ) o Thickness
. L ’ R Fee
.Shalq‘ d&rk grayh.;:;;'cuonocdoo-idiiiii“‘oc;oonoo 5

Sandstone, medium-grained; Inoceramus
Jundbreckentis cveosesesssosssssssocscscssssce . 10

Shale, grey, soft, chunky,. few concre-
tionS; Inocerams Ecntoni? Peeeresoccssvcsacee .175

Sandstone, fine, brown weathering ............;.... 10

Coﬁgl&merate, unconsolidated; pebbles:

Jdn sandy 8hale cieesssescssesccevcrcsnssrnsnes 5
Shele, sandy; and fine-grained’ sandstone .. 20 e
Conceanled .....;....{...............ff:..........;.‘:ffloo'i .
Shale, bedded, grey ....‘.........,....;}....,.,...:"'3256,”’f.f

Contact, Fort Nelson formation

Total thiclmess ,... 345

On Kotaneelee River, about 7 miles above its mouth, sections
of the Kotaneelee formation are exposed, though its upper and lower contacts
were not observed. The following section was measured:

Top of secti&n c ' Thioclmess
S o ) Fee
Shale, dark grey; with conoretions essosescssrsssny 150
Sandstone;.bedded, medium-gréin;d teesesaveresrante : 8
Shale, 8aRAY ceescscscsccesscecccsscsescsscrescanss 20

Shale, grey, chunky, brown; with iromstone
COncretions 000000000008 000000600000098 06860000000 150

River level

Totel thickmess ... 328
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The fossils collected .from the lower 200 feet and identified
by F. H, MeLearn are: Oxytoms nebrascansa, Inoceramus lundbreckensis,
Anomia of. subquadrata Baculites ovatus. :Rvﬂj ,ﬂ{ﬂ

~

weathering sandstone containing small ironstOne conoretions and smail chert
pebbles. The fossils from the shale include Oxytoms nebrascans and Baculites.

~ ol
i . On Pretty Hill, east of the Liard and 10 miles below the .
" mouth of Fort Nelson River, are several outcr0ps ‘of shale and’ tﬁ;n beds of
sandstone from 300 to 500 feet above the rivers. Collections of fossils from
these rocks included: Inoceramus lundbreckensis (?); Protocardium; and
Inoceramus cf. tuberculatus.

i >
kol

Four miles. down the river from Pretiy. H;ll and on the east
bank the fbllowing section was measured- . ) .

LS A A

> PO cor ® . c. .- . N, v

Top of section S L Thioiﬁess;
T ~Feel.,

_Loose blocks of grey sandstone

"$hale, dark grey, chunky, with ironstone
concretions, Inocerams of « tuber- ; R
cula.bus S D000 0000 PSR RLCRONNIENNARORRIREEINOPEBOOY 100

Pebble layer Of blaCk ohert 0..QODOOODCQOOOQQOOOOOQOO':3 . 0.2

Sandstone, grey, interbedded with grey : .
Sh@;?? Protocardium seccecccesccscsvsscecscsssocss 15

Shale, dark grey, chunky; ironstone con-

.....

Gretions .lc‘.’i-o.u.o.c.o000.000..!0-.t...;..'. 100

"""""""" Total thickness .eeeee  215.2

Fossils collected from the talus below the outorop contain
Placenticeras, Baculites, Inoceramus c¢f. tuberculetus, and Protocardium.
ﬁégarding these, MeLearn comments as follows: T"Fossil ¢ollections eon-
taining Inoceramus lundbreckensis and Inoceramus cf. tuberculatus contain
e fauna comparable with that of the upper Wapiabl formation in the central
and southern Foothills of Alberta". ) o ]

R _Strata containing Inoceramus lundbreckensis were found to
overlie 1. of. tuberculatus. Inoceramus pontoni represents an horizon in
the lower Weplabi of the central and southern Foothills.

The total thiokness of the Kotaneelee formation cannot be.
stated accurately, but it is believed to be in excess of 500 feet in the
Kotaneelee River area. On Petitot River there are 340 feet of beds from
the base of the formation to where a specimen of Imoceramus lundbreokensis
we.s found., The top of the formation was not observed at this locality.
On Pretty Hill Inoceramus lundbreckensis was found 500 feet above river-
level in a bedded sendstone member 20 feet thick. This sandstone lies
220 feet below thicker beds of sandstone and comglomerate of the overlying

formation. No outerops of the underlying Fort Nelson beds were noticed at
this locality.
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It 4s not known if the Kotaneelee formation represents
beds equivalent to the Alberta group of the southern Foothills or only
of the upper Wapiabi formation. No fossils were found in the lower
120 feet of beds below a sandstone and conglomerate, and these beds
could represent the equivelents of the underlying Bighorn end Blackstone
formations of the Alberta group.

Late Upper Cretaceous

Overlying the Kotaneelee formation at several localities
are medium-grained, grey sandstone and fine pebble-conglomerate beds.
On Pretty Hill 720 feet above the river are 25 feet of medium-grained,
banded sandstone and pebble-conglomerate: ‘Along the east bank of Liard
River, 2 miles above the mouth of Kotaneelee River, a sandstone bed at
least 25 feet thick occurs 400 feet above river-level. The sandstone
is banded, medium- to coarse-grained, feldspathic, buff weathering,
calecareous, and both massive and thinly bedded. It is overlain by a

seam of low-grade coal 15 inches thick. Coal of better quality was
observed in a slump bloek. 20 inches thick, close to river-level and
below the other seam. The slumped coal is believed to have come from
the concealed intervael below the sandstone outcrop. No fossils werse
found in the upper sandstone beds, but a non-marine origin is indicated
by the coal and carbonaceous material present. The stratigraphiec
position of this non-marine assemblage above the marine Kotaneelee
formation indicates that it is .correlative with the Wapiti group
(MoLearn and Henderson, 1944).

Tertiary (?7)

e s e e -

PRFIC R ST R e e *

. Possible Tertiary strata are limited to a small area along
Petitot River from 3 to 4 miles above the canyon. . The presence of rocks
of this age was suggested by the occurrence, on the east bank and about
75 feet above present river-level of poorly consolidated gravels lying
unconformably in an old stream channel in the Fort Nelson formation.,
The gravels have an exposed thickness of 5 feet, are very rusty, and
are composed of pebbles from the Fort Nelson formation and light grey and
pink quartszite and sandstone pebbles up to 8 inches in diameter. The
sandstone pebbles resemble the later Carboniferous sandstone exposed in
the Liard and labiche Ranges. These gravels are believed to be pre-
glacial in age. ‘

Two miles upstream from the gravels and also on the
northeast bank is a section of strata, 83 feet thick, that may be of
Tertiary age. Where these beds were examined in the field they were
thought to represent an upper part of the Fort Nelson formation, although
lithologieally unlike corresponding strata seen elsewhere. Fossil plants
found at the top of the exposed section were identified bv W, A, Bell of
the Geological Survey as tuberous rhizomes of Equisetum erotioum Heer.

He comments that the species occurs in Arctic Paleocene, and if the beds
containing it on Petitot River are actually Upper Cretaceous the range
of the species must be extended. The section is as follows:

Top of section Thickness
Feet

Shale, interbedded with fine-grained
sandstone; contains plant remaind «eeees 5.0

Conglomerate; chert and quartzite
pebbles and coarse sandstone seeececeoas 2540
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. . L .
L L . . : Thieckness
NI . : ,‘ C e . b L Feet
Shale, dark grey, and sandy shale; beds
lo to 12 inches thick I AN BN NN EEEEFEEFENNNNENENNYN] 21.0

Sandstone’ medim-yai-’ned ....‘.......'.'.........'.'. 2.0
Shale. dark grey R R R XX 1.0
Sandstone, feldspathic, medium-grained «veveee.ecsess 7.0

Sh&lo,light grey o-'oo;o‘eueo-'ooooooeoo.’ooo.ocooono.." P I'Q

H 4

P Sandstone, fine-grained thinly bedded............... S.é
X Bentonite, and streaks of oarbonaceous matter ..s...{  . 0.1
Shale, Light and dark grey «ev.crvsiirussseesrrnannd 6.3
~Sha1e, sandy .l.......;L....i..{...........i;;‘;...;5 i 1;0“

®
'.t

. Sha'le, fissile, dark grey .o.o-aoontouco-qocevoo-nooo‘ 10 0
i

Bentonite .lll'.l‘..'...l.:l............'...'I‘Q.....O ! 005

Sandstone $ 0000009000000 0000000800000000800600000000000 1.0

Total thicness seces e 83 .45
. ! :
‘These beds are assigned tentatively to the Tertiary, but,
. &s definite proof of age is lacking and as field observations were limited
to a single outcrop, they have not been mapped separately from the late
Upper Cretaceous on the accompanying map. . . o Lo
Criterla favouring a possible Tertiary age are:s -
. . st '
(1) The strata contain Equisetum arctiecum Herr, previously reoorded
. from the Paleocene. =

(2) The presence nearby of pre-glaoial gravels overlying the
Fort Nelson formation.

(3) . Bentonite was. not observed in the Fort Neison formation
.elsewhere, but is present 1n Tertiary strata at Fort g B
- ;Normn. . R '

'u.';: AR ' Pleiétocene

.. Till forms the surfece deposits over most of the Pleins
area east of the mountains. The underlying bedrock is concealed by this
mentle of drift, and it is only where post-glaoial streams have eroded
through it that. bedrock is exposed.

In Liard River Valley till was observed to underlie recent
bedded silts, sands, and gravels. The till is exposed close to river-
level for 20 miles.above-and below the mouth of South Nahanni River.

This suggests that the river walley is pre-glacial in origin, that during
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Pleistocene time it was partly filled with till; and later, that river.
silts and sands have been deposited on top of the till. Above the ‘mouth

of Muskeg River till is present along the river banks at a number of - places.
Streams tributary to the Liard have their beds paved with glaclal boulders,
and rapids form where there are appreciable gradients. ,

Glacial erratics were.seen on. t0p of all the mountains
climbed, and quartzite boulders were found on top of Nehanni Butte, at an
elevation of nearly 4,500 feet. Boulders of quartsite, and granite were
observed on Sawmill Mountaln. .

'..o ;'T..*.. . rl»v"‘

"*{” R .Tbeaboulder clay on the plains south and east of the
mounxains is composed of various granites, schists, gneisses, and in
lesser emounts, limestone and sandstone. A common rock is a dark cordierite-
blotlte schist. The cordierite, or its alteration product, occurs as round
and 1rregu1ar masses up to an inch in length. This rock is one of the.
characteristic Precambrian sediments of +the Yellowknlfe area, Northwest
Terrltorles, and it is concluded, therefore, that. the continental glgeier
came from that general directlon, 8 conclusion supported by the direction
of glacial striae that runs south 60 degrees west at Yellowknife and south
67 degrees west on Trout River west of the Mackenzie. Boulders of cordierite
tochist were not found in the mountains, and the erratics there were deposited
by a different ice-mass that had its source to the west ‘or northwest.
. A sﬂrlking glaclal feature, Plainly visible on air photo-
graphs, consists of narrow, -straight, parallel rldges, :some of them several
miles ‘long and very uniform rh width and height. | They trend 75 to 85 degrees
east of north.- Areas of sug¢h parallel ridges are om. both sides of Petitot
Rlver, east of Muskeg River, ‘alohg Blackstone River, and north of Trout lake.
Where examined they are gentle undulations with.a relief of from 5 to 20 feet,
and are composed of till., South of Petitot River smaller ridges are super=-
1mposed on the larger ones, and’ trend north almost at right angles to them.
They earry a greater concentration of boulders than the main ridges. The
main ridges are accentuated on air photographs by the different types of
trees on the higher ground from those on-the lower ground between them.

So far as could be determined, these small parallel .
ridges are in alinement with the direction of ice movement and, as might
be expected, lie almost at right angles to the morainal belt northwest of
Trout Lake. Northwest trending ridges of uncertain origin were seen frOm
the air northwest of Cormack Lake between Liard and Blagkstone Rlver%. ‘h3
Somewhat similar features have been referred to as drumlinoxds. They are
formed by the ice depositing an overload of material or by the ice over-
riding a relatively soft surface with a furrowing action, leaving ridges -
and vales (rldge and swale topography). Air photographs show that these
ridges are not ‘present on a-bedrock hill that trends glmost due north and
south. Anothe¥ suggestion is that they, may be assoclated with fractures
in a stagnatlng ice mass. In such a base the present drainage would be
-expected to cénform more closely to these fracturesthan it actually does.

Rusty river gravels containing granite pebbles were
found along Petitot River 1 mile above the canyon and about 200 feet
above the river. The deposit is about 50 feet thick and is overlain by
till. Similar gravels were seen along Muskeg River and form a deposit
in the main valley.. They are probably of pre-glaclal or inter-glaclal
origin.

Within the area traversed good agricultural soil is
limited essenﬁlally to Liard River Valley. Here the soil is composed
of silts, sandy silts, and smaller amounts of clay. Good gardens are
grown annually at Fort Liard, Netla, South Nehanni, and at other local~
ities along the river. Glacial-lake clay deposits were not observed,
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and the widespread deposit of t111 is too rooky for cultlvation.. L1afd'
River Valley is in part subject to floods, and, .therefore, -the lower .
levels cennot be ocultivated successfully. The soil on the higher terraces
is less extensive and more variable in composition. The largest areas of
agricultural soil are found along Liard River for 25 miles above and 20
miles below the mouth of the South Nehanni. Bedded silts and clays 30 feet
thick were geen along Flett Creek, 5 miles west of Liard River. -

: A}»‘

STRUCTURE
"GENERAL DESCRIPTION .

‘The structures .of the southern end of Mackenzle Mountains
are broad plunging anticlines and synclines that .pass from the mountainous
area south into the Plains. The eastern ranges of. mountains, Liard and-
Nahanni Ranges, are bounded on the east by west-dipping thrust faults. East
of the mountains little is known of either bedrock or structures-as the
country is almost wholly drifs covered. -

¥ ~ © Lk, maics

Liard Range includes the mountains north of Fort Liard

.and east of Kotaneelee River., It forms a continuous chain to South Nahanni

River and marks the eastern boundary of Mackenzie Mounteins in this ares.
The range comprises two or more anticlines. The most westerly fold, as
shown by air photographs, mekes a large curve .to the northwest, an unusual
trend for which an explanation is not at present available. The eastern
side of these ant1011nes is bounded hy 8 west-dipping thrust fauit.
. ‘

Pointed Mountaln is an antlclinal structure at the -
southern end of Liard Range. It strikes north 30 degrees.east, plunges
to the southwest, and appears to reverse its plunge to the northeast as-
the main part of the range is approached. An examination of this part of
the mountain was not made in the field. The mountain is divided in two
by an o0ld stream channel of Kotanecelee River flowing through Fish lake.
Along this channel more than 2,000 feet of strate are exposed,:of which
only the upper 1,000 feet of sandstone, shale, and chert were examined.

LIARD SYNCLINE oo

+ Liard syncline is the nmame given to the large ‘structure
thet extends from the-south end of the eastern ranges of Mackenzie Mountains’
to the eastern Foothills of the Rocky Mountains. ' It has a length of about
70 miles and trends north 15 degrees east, Liard River flows close to its
axis from the mouth' of Fort Nelson River to Kotaneelee River. At its northern
end the syncline is joined by other structures and passes into Liard Range.

LABICHE RANGE

A\ Lt

Labiche Range is a large antlcllnal fold that trends due
north, wetst of Kotaneelee River. At its southern end labiche River has cut
its channel across the range, exposing Carboniferous strata. Farther south
the fold plunges beneath a cover of Cretaceous rocks, and its eastern limb
forms the west limb of Liard syncline. From air photographs it appears
that beds beneath the Carboniferous are exposed along the: anticllne to the
north. :
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NAHANNI BUTTE AND NAHANNI RANGE

Naharmi Range is a large fault block that has been thrust
“upward along a west-dlpplng fault. Silurian strata have been thrust over
what are believed to be Mississippian or Upper Devonian beds. No outorope
of beds below the faults were observed. Nahanni Range trends elmost due

‘north to the mouth of North Nahanni River. The Nahanni thrust fault is
believed to be en dchelon to the thrust fault on the east side of Liard

"Range. Nahanni Butte 18 separated from the rest of the range by a sub-

sidiary thrust fault.®

PETITOT RIVER SYNCLINE

The axis of a large, northetrending syncline in Cretaceous
strata was observed on Petitot River about 20 miles above its mouth. The
east limb was not outlined for any distance, but air photographs suggest
that it is of considerable extent., The length of the syncline and its
relationship with the Liard syncline were not determined, but it is known
that the Liard thrust fault separates the two synclines in the vieinity of
Fort Liard. The fault undoubtedly passes into.a fold to the south.,

BIRCH RIVER ANTICLINE

A small fold in the grey, Upper Devonian shales was mapped
close to the mouth of Birch River. It trends north 12 degrees east. The
fold may be small and of no s:gniflcance, but it indicates that other larger

., folds may-be present.

-MINOR’FOLDS LONG REACH, LIARD RIVER

« Close to the lower end of "Long Reach" on the south
bank of Llard River, from George Turner's cabin east for three-quarters
of a mile, is a series of small folds, some with steep dips striking
mostly northeast. They could be superficial folds produced by glacial
action, but the writer is of the opinion that they have been produced by
forces that had a source in the underlying rocks. Further work is necessary
to decide whether these conditions are local or regional. A ridge of bed-
rock seen from the air 6 miles south of Turner's cabin has a uniform trend
of south 60 degrees west,

B PLAINS AREA

The eastern ranges of Mackenzie Mountains are bounded
on the east by thrust faults developed during the period of mountain
building. These faults prévented some of the deformative stresses from being
transmitted into areas farther east, but there are no reasons for assuming
that deformation did not extend in some measure east of the main faults.
Folds may, -therefore, be present, but they will be difficult to find and-
outline owing to the cover of glacial drift. .

“TRCUT LAKE AREA l

Several outerops of sandstone and shale were observed
around the south end of Trout lake. These appeared to have some dip, but
as the outerops are all small it is not known whether the recorded dips
are on slumped blocks or on folded structures,
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TIME OF MOUNTAIN BUILDMG

. . LR "’f

‘Evidence for the time of mountain building is meagre in
the area studied. The nature of the Palasozoic-Mesosoic-contact and the
problems associated with it remain to be investigated.,hStructurasf§n Lower
and Upper Cretaceous strata appear to conform and merge with those in the
Palasogoic. From this it is concluded that the time of mountain building
and folding wes late Cretaceous or early Tertiary. This does. not preclude
the possibility of some early Mesozoic uplift in the Mackenzie Mountains

area . :

ECONOMIC GEOLOGY.

. 4

' Source Rocks | .| .. ’

. " Bituminous shale, considered as a possible source rock
for oil, is found in the Carboniferous end Upper Devonian formations of
this area. Black bituminous shales from which oil has been distilled
occur in the Upper Carboniferous rocks on lLabiche Range. Similar shales
are found on Pointed Mountain. These shales are interbedded with sand-
stones. The extent of the:Carboniferous beds, including:the upper shales
and sandstones, away from the mountains’ is pot.known. In the mountainous
area they thin to the east, and their éxtent beyond Liard Range may be
limited to only a few miles, Southward the eastern margin of Carboniferous
strata would be in the vicinity of Fort Nelson. In this direction, too,

a change in lithology would be expected, as.the section of later Carbon=-
iferous rocks exposed in the eastern Mackenrzie Mbuntqins .is not presemt in
the mountains along the Alaske Highway west of Fort Nelson.

~ Upper Devonian strata contain a great deal of dark marine
shele that is in part bituminous and would provide source beds for petroleum.
Its regional extent is not known. The upper part may correlate with the
Simpson shales at Fort Simpson. Southward, the Upper Devonian shales may
extend as a thick formation for a considerable distance.

il

Reservoir Rocks

The sandstone interbedded with the bituminous shale in
the later Carboniferous strata is considered suitable as a reservoir rock.
Where examined in the mountains some of the members are quartszitic, but
less induration would'be expected in the Plains. ~

Reservoir beds are less evident in, the Devonian section
than in the Cerboniferous strata. Middle Devonian limestone and dolomitiec
limestone beds on Nahanni Butte did not exhibit any well:.developed porous
zones. The underlying, unfossiliferous beds, presumably of Silurian ags,
have some porosity but not sufficient to provide good reservoir beds. On
Nehanni Butte the porosity has been reduced through the action of percolating
siliceous and carbonate~bearing solutions. At some distance from these places
the Middle Devonian roocks may be more porous. On Great Slave leke, the
Middle Devonian, Presqu'ile dolomite is porous, and would make an excellent
reservoir rock. It seems reasonable to assume that this dolomite will extend
some distance wcst from Great Slave lake under the Plains area. '
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Seegages

No live seepages of oil were seen during the course of
field work. A sample of tarry bitumen was shown to the writer by an
Indian at Fort Liard, and is reported to have come from Pointed Mountain.
Similar seepages of bitumen are reported by an Indian to ocour in the
mounteins along upper Flett Creek west of Liard River. As this substance
wes not seen in place no comment on the seepages from which, presumably,
it wes derived can be made, other than to note that such material is
probably a residue from a previous o0il accumulation.

Unconformities

The presence of a chert conglomerate on top of the
Carboniferous section on Pointed Mountain indicates a period of erosion
and a hiatus covering the Permian, Triassic, and Jurasaic periods. The
distribution and the nature of the Carbonifercus surface under the Plains
area is a matter. of speculation. There '{s the possibility that the dis-
tribution of the 'chert member may be Ieis extensive than the underlying
Carboniferous beds, and that an eroded porous limestone auitnble
as an oil reservoir may be present.

Cretaceous strate rest on Upper Devonian beds on Hay and
Trout Rivers (Cameron, 1922; Whittaker, 1922), and this condition is
thought to prevail over the greater part of the Plains area south of
Liard River and at some distance east of the mountains. As the Upper
Devonian rocks in the Nahanni Butte area are oomposed largely of shale
the presence of an unconformity does not offer the same possibilities
for reservoir rocks along the old erosional surface as if this surface
were in limestone, but it is possible that limestone beds may be present
et the unoonformity under part of the area. .

‘. . PR

Strustures

Large anticlinal folds exposing Palaeozoic strata are
~present in the mountain ranges bordlering Liard River, but they are not
considered suitable structures for the accumuletion and retention of oil.
A possible exception to this might be the Pointed Mountein anticline,
provided it has the necessary northeast closure. Possible 0il horizons
on this structure would be those in the Devonian.

‘ The only fold found in Upper Dev0nian beds is the one on
Birch River. Its extent was not outlined, and it may be too small to
warrant consideration as a possible 0il structure. Other folds may be
.present in the area between Nahannji Butte and Birch River, but their
occurrence will be difficult to prove owing to the thick coverlng of
glacial drift. f n

Lol Structures in areas underlain by Cretaceous rocks are also

obsoured by drift. Good outcrops were found along Petitot River for the
distance traversed, and it is the writer's opinion that a continuation
of this traverse will provide a good structure section of the Plains at
some distance from the mountains.
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Lo . TConelusions
sper,, 3t bt . .. | —— ‘
(1) Source beds for o1l ere present in the Carboniferous and Upper :
Devonian strata . o .

(2) Sandstone beds suitable as reservoir rock are present. in the
Upper Carboniferous section.

{3) The rocks of Middle Devonian age were not considered good
reservoir beds where studiéd an Nehenni Butte, but along
Great Slave Lake the Presqu'ile dolomite of the same age is
porous and contains oil” Seepages. S . D

(4) .The- chert member of the Upper Carboniferous section is more
C than 100 feet thick and would be extremely hard to dnlll. C e

+(5) Suitable anticlinal Structures were not located, but the
gsearch for them was limited. h A
(6) The presence of thick deposits of bituminous shale in the
Carboniferous and Upper Devonian strata. lends strong support - 5
to the possibllities of finding petroleum in commercial . ..
quentities south and: east of Mackenszie Mountains, provided.
gtructural condltions are favourable and suitable reservoir
rocks are present. . ’

Tl

seos Lo
e COAL
. C s ..
Upper Cretaceous strate overlying the marine Koteneelee
formation contain several thin coal seams. One seam, 15 inches thiek,
of poor grade coal, overlies a 25-foot Bandstone member on the east
benk of Liard River about 2 miles above the mouth of Kotaneelee River
and 400 feet .above river-level, At this locality end close %o the river
- were slumped blocks of coal, 20 inches thick and of good bituminous
rank, that are believed to have been derlved from seams underlying the
exposed sandstone member . .
Coal is repbrﬁéd on upper Flétt Creek about 12 miles from
Liard River by Chau Yeho, an Indian of Net}a Indian Village. A sample
had the appeatrance of good bituminous coal’ The seam is said.to be
6 feet thick:::Indians and white trappers, Messrs. George Turner, e
Ole Loe, and Ole Lindberg of Fort- Simpaon report ‘the oceurrence of seams
of coal of good grade on Mattson'Creek, 8 miles above its mouth, and on
Jackfish Creek. Both of these Streams are tributaries of South Nahanni -
River. The seams are reported as being more than 6 feet thick. Strata
of Cretaceous age are believed to be present at each of these localities,
but the position of the coal horiszon in the section is ‘not .known. The
coal in the South Nahanni River and Flett’ Creek areas may represent a

different horizon from that in the Upper Cretaoeous rocks south. of Fort -
L‘lal‘d. ey . e .

Pebbles of coal were found along the stream bed of Blackstone
River, indicating a deposit of coal somewhere along its course.
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The following is an analysis by the Bureau of Mines,
Ottawa, of a sample of coal from late Upper Cretaceous strata on the
east bank of Liard River, 2 miles above the mouth of Kotaneelee River.

Moishure .oeccecoccccccsssscsscossrocscscnccse 16.9

Ash '.'l......'.'..'..........'\......‘.....' .3"‘7~ P . 4.5
VOIQ.tilQ mtter R N RN 30.9 37.1

Fixed earbon (by difference) Wedesdeserreny 48 .5 L 58 .4
Sulph\n' oueooneoeoooeooetooeneoeooeeotoueooo 0.6 0.7
B.ToUo per b, eoooeoeoconeeooo'e.e‘e'o‘eeoeeeee- - 10,020 - - 12,050
Ca.k‘!ag proper'bies R AR AR RRE Non-a.gglomerating
Fuel ’at19 ooeoooooeooeoooeeeeeeeeooero'ro-o'eo""-- e RN . 1.87

T
" 'MINERALIZATION - - . L e

an abundance of quarts and calcite veinlets cutting the rock in various
directions. The enclosing roeks have been silicified to a marked degree,
and iron stains are commonly seen over large areas adjacent to faults. This
silicification is believed to be common to the Silurian strata at this
loeality because they were brought to' the surface along faults and these
~aeoted as chapnelways for the mineralising solutions. These solutions
carried with them certain metallio minerals, chalcopyrite, chalcocite,
pyrite, angd - galena, which were deposﬁ%ﬂd in dmhll, non-economic amounts.

PARE XS uj e "Jn -

'ny RO The silieeous eolutiona are believed to have been derived
from an 1ntrusive, magmatic body at depth, arnd to have migrated upward and
to the surface along fault, fracture, and bedding planes. No well defined,
continuous quarts veins were seen. The absence of such was noted by
Joeeph Keele. (1810) around intrusive bodies '6f granite in east-central
 Yukon, where silicification has teken place on a"large scale _resulting in
! the alteration of argillites to ehert but forming only a few quarte veins,

A Y
Another silicified zone containing narrow quarts veins and
veinlets wae found in black, bedded shale on the south shore of Liard
River 28 miles below the mouth of South Nahanni River. The silicified
zone 18 58 feet wide, strikes south 20 degrees east, and occurs in almost
horigontal strata. The section from east to west is as follows:

Top of section : Width
Fest

Feldspar porphyry, altered, light grey, dyke .seevecesces 1.9
Shale, dark grey to black .seeeseesscecscscsssscsssccsssase 5.6
Quarts vedn ceecevesasocccssscescsesonsccsrscocacscrsacses 0.l
- Shale, Dlack ecesescescosensvoscossscssosctscsssaconcosses 3o
Quartyz and some Bhale ceecesssnsssecscsccocsnsvsncarssecscs 0.5
Shale, black ssescescenecretcesarcsttarssssecesessencnens 9.2

Shale, Silicified: some qu&rtz ®sese0ectcsssssnstsensessR R 2.0
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Shale, blackeesereaerscasececrovesnenasdainensenns 4.2
Quirtz, iron SHBLNIOA st eneninrensnensnmetenneninat . O
Shale, Blackesssssssesensrninesrseneniiiaiearsy 140
Quaftz;.,t.;.;;...;;:;..;........................ 0.2
 SNALE, DLAOK e s e enerortaesonssooneiineerennnternn zmtﬂx
QUATEZ . e esaarneadendaa e e e .éffﬁgt
Shale, bladk.....vhetlllutlliil i, 5.0 ":;'
Quartz and"s{lioified shade i ioteriensiitnind ‘é.&ﬁ*.; s
Shale, blacke..eerssiiesiiiilebieriietsisrorrrren, 840
,@mrﬂhommﬂmspmdmru.”.uxn.u.”.u.“.ﬁ“OA T
Shale, Dlackeeesessaoneescrsoscsrsosssnsassnacane 242
Quartz, contains Pyritessescevcverionmnceccsnnenes 042

S

¢ m———

. 'Shale, with veinlets of quartz.....sececssesssass 1040 °

ot
i

Total Widthoo-nv:ch;'lncv;oo .5708‘ :

'}

PR

Intermittent cutcrops of black. shale occur along

for about half.-a mile below the looality of the, porphyry. dyke..

thin querte veins were noted in this distance. Thecinteresting
ebout this zone is the fact that a dyke and quertz veins are present so
far from the mountains: Samples of the quartz were assayad for
the Bureau of Mines. The results showed only a trace.

to be of Upper Devonian age.
-~tion of the Silurian and Devonian beds on Nahanni Butte.

.......

PR

the river
A:few
feature
gold by

a,

: The age of the siliceous veins 1s not known beyond the.
fact that they are jounger than the roeks in which: they occur; presumed

'

......

......

.........

.......

..........
......

........

They may be associated with the:silicifiea-
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