CANADA
DEPARTMENT OF MINES
_ AND

TECHNICAL SURVEYS

GEOLOGICAL SURVEY OF CANADA

PAPER 44-16

GEOLOGICAL RECONNAISSANCE ALONG
FORT NELSON, LIARD AND BEAVER RIVERS,
NORTHEASTERN BRITISH COLUMBIA
AND
SOUTHEASTERN YUKON

REPORT AND MAP

By
E. D. Kindle

OTTAWA
1944

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
MINES AND GEOLOGY BRANCH

GEOLOGICAL SURVEY

Paper 44-~16

GEOLOGICAL RECONNAISSANCE ALONG
FORT NELSON, LIARD, AND BEAVER RIVERS,.
 NORTHEASTERN BRITISH COLUMBIA AND SOUTHEASTERN YUKON

By
E. D. Kindle

OTTAWA, 1944



CONTENTS

Page
Introduction e.eeevencsossvoscoccsencssscsasenses 1
Bibliography eececoscocsescecosvessoasscasansec
Physical features ceiesevesesosvsesocacasssanse

Stratigraphy ® 6 08 0 060 0 060 0080 Bt O PL O NeOSRCOe e PO eNPOPRS

General c.csccenscccssssssscsccecrsetssone
Table of formations .,o...o.....,....;....
Permian and (?) CarboniferouUs eececesccces
Permian .....ao.o..,.,....o.....ﬂ..f.;.o;.
TriasSicC seeecscccssscosscscesnssssnansascs

GraYling formation .o.oo.ocoo..oo.:.'.

S o - T o - SR &) B & ) R > NN > S S O R AV

T’oad formation ® 6 9 0608 50 0000050600 0¢ 08 0e 00

[
O

L@wer Cretaceous G & 0 ¢ 8 00 % P DO O OSG OO O I eDGOOL

=
(@

Garbutt formabtion seescosscsossssnssse

[
-

Scatter formabioll ceeeecessnsccsscssss

-
oo

7 .
Lepine fOTmatIOﬂ e e PO OGO e eseeborde

=
(&

Upper Cretaceous S eeossoeseDOOOLLOIOOOSIEGEINOIOLS

=
()

Fort Nolson fOrmation ceeeesescscscsscs

[
(94}

Later Upper Cretaceous sceseseeecsssesss

=
[e3]

Pleistbcene %03 00O OO0 0CE 360600 ¢ SN 0SS eSS ¢S

=
o

Stmcture ® 8 0 600 08 Y OO HE S OO S TS 6 SSS0SESE O 000 SN

=
~3

Toad ant101ine LR AR A I A AR KR 2R L L 2K AN 2N S 20 X B 2R X R 2 R N X 4

=
-3

Scatter River monocline ccecsoenssssssnesne

(]
~3

Beaver River anticline seevsscesbsobGecssrer

[ =]
~3

Dickie Mountain anticline ecesocsccccsosnes

=
(s

Beavercrow Mountain anticline cececccessoes

=
@

Other anticlines .60..!...0.?0...0........

=
O

. 0il pOSSibi}itieS $5 0200000808606 006800080CO0GC0GCIOGETSE

Illustration

Preliminary map., Nelson Forks, B. C. and Yukon.



GEOLOGICAL RECONNAISSANCE ALONG
FORT NELSON, LIARD, AND BEAVER RIVERS,
NORTHEASTERN BRITISH COLUMBIA AND SOUTHEASTEZRN YUKON
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" INTRODUCT ION

During the 1943 field .gcason, Fort Nclson River

‘was ‘degscended for 100 miles from+Fort Nclson to Liard River;

“Liard River was ascended as far as Hell Gate, a distance of

T

about 85 miles; and a 40-mile JLraverse was run up Beaver

" River into southeastern Yukdn. oThe region explored ligs
betyeen latitudes. 58°45' and %0°15' and longitudes 1227007

125 30" (See Map). It is accessible by the Alaska Highwey,

which passes 5 miles west of Fort Nelson River at Fort

'ﬁelson and crosses Liard River 230 miles northwest of Hell

Gate.  Muskwa dirport is 2 miles west of Fort Nelson and a
bronch road reachesrthe river from there. A highway bridge
a2lso crosses Muskwe River, about 5 miles above the junction
of Muskwa and FOért Nelson Rivers. It is-roughly 300 miles
by road from railhead at Dawson Creek to Fort Nelson.

uxcept during periods of very 1ow watﬁr»Fort

Nelson River is easily navigable for flat-bottomed river
boats as far up as Fort Nelson. Liard River is havigable
as far up as Hell Gate, but includes numerous stretches of
fast, dangerous water., A short rapid with 6-foot.'rollers
ﬁ the north side of Liard River, 2 miles below .Hell Gate,

may ‘e avoided by keeping to the south side of the river.
Another rapid@, 4 miles below Hell Gate, can be ascended

' ¢lo¥s to the north side of the viver. The canyin west of

Hell Gate was not visited, but’ McConnell (18905 huS given

T i%
1 4 bibllography of references is given on pages 2 end 3
of this report :

"

a good description of its perils. The most serious

obstacle is a succcssion of rapids that commence 7 miles

east of the highway crossing. The portage around, this,

known as Devil's Portage, is rceported as being nearly 4

nileg long. and involves a 1,000-foot climb. Between

Devil's Portage and Hell Gate the Liard is interrupted by
nine rapids and by stretches of fast water with high rollers.

The Indians at Nelson Forks state that Beaver
River may be ascended during times. of high water for over
100 miles. It is & shallow, swift stream with a succession
of gravel bars, over each of which the.river flows with

.momentarily increcased speed. The river is particularly

fagt betwecn, 38 and 60 milcs upstream, where it passes
through mounteinsg thet rise to elevations of about 4,500
fect. During Junc and July of the past year (1943) a

~ minimum of. 18 inches of water lay over ncarly all of the

gravel bars in the central channel of the river, but in
early September the depth, as notcd et the mouth of Beavaer
RiVur was only 8 1nches. .

Thu wrlter s party used 19 foot freight canoes

'powercd with 9 horscpowcr outboard motors. These were

found to be quite satisfactory on Fort Nelson and Beaver
Rivers, but when loaded werc slow and unstcady on Liard
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River where %the water is more turbulent. A& narrow, flat-

bottomecd river boat about 35 feet léng, with 2- foot sides,
end powered by a 22 horsepowsr outboard motor, is bsst for
use on Liard River.

Timber is abundant along Liard, Fort Nelson, and
Beaver River Valleys. 1In places along Bcaver Rivor north
of-60 degrecs spruce attains a dlqmetcr of 2 feet, and
‘poplars up to- 3 fect arce common. Balsam is abundant on the
higher 'slopes; and in places birch and poplar asre plentiful.
Moose, black bear, wolves, and porcupine were secn on several
occasions. BeaVCr fox, and lynx are sgearce throughout the

" district, Ducks and geesc .are rarcly sesn along the rivers,

the swift watcr discouraging them from attempting to fced
there. Pike, pickerel, end inconnu were caught in Bsaver
River near its mouth. Arctic graoyling are plentlful in all
of the small tributary streams of Liard River. ' .
' The writer wishes to acknowledge tramsportation
over the Alaska Highway snd other valuable assistance given
by the Northwest Service Command of the Unitcd States Army
through the kindness of Colonel J.P. Glandon and Coloncl
A.C. Lanc, Student assistants L.L. Price, R.J. Merrill,
and D. Robcrtson wcre of great, help throughout thc season.
Aeroplanc photographs of Liard River that had been taken
by Charles Camsell in 1935 were most useful in the field.
Excellent photographs of the entirec arsa were recently
supplied by the United States Army, and thesec werc used to
compile the mep accompanying this report.

The mep-area is underlain by Palaeozoic and
Mesozoic sedimentary formetions comprised largely of con-
glomerate, sandstone, limestone, and marine shales. The
shales are a possible source of oil, and, as a number of

7 favpurable structures werc found, the area is commended

-~

as a fleld worthy of further investigation.
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PHYSICAL FEATURES

Fort Nelson River winds through a valley bordered
by boulder. clay hills that risc gcntly to 200 or 300 feet
ebove the streem. - The velloy bottom is gonerally % to 1
milc or ‘moré wide, and is formed largely of gravel overlaln
by fine allyviel send and silt dcposits that support a -
luxuriant forest growth. A thick Upper,Cretuceous con-
glomerate formation outcrops both along and within a few
miles of Fort Nelson River, between 12 and 35 miles south-
east of Nelson Forks. Thc conglomerate forms a plateau that
riseg gradually in an easterly directlon to an eclevation of
about 1,000 feet above-the rivers - The plateau drops abruptly
into the river valley along prominent cescarpments (Sec Map)
thet are . marked in-many -places~by -almost vertical dIuffs 200
to 300 feet high. The same conglomerate formation forms an
escerpment thet extends northerly for over 50 miles along
the east side.of Toad and Liard -Rivers-and northeasterly for
15 miles, a fow miles west of Beaver River. The escarpment
is brcached by Liard River 6 miles west of the mouth of
Beaver River, and. thc latter stream breaks aecross-it 18
miles upstream from Liard River. It forms the west boundary
of a plateau that towards Toad River rises to 2,000 faet
above Liard.and Toad - Rivers.. -This plateau hecomes gradually
lower north and east from Toad River and merges with the low
but hilly country of Llard Valley.

Photographs of Liard Valley downstream from the
mouth of Fort Nelson River show a low, wide valley for about
50 miles, as far as Fort Liard. - Farthor north the river is
bordered on the west. by Liard Mountains. of the Mackenzie
Mountain system. West of Hell Gate, 100 miles to the south-
west, the Liard flows southeast -around the northern border
of the Rocky Mouwntains. The latter trend northwest, whereas
Liard Mountains strike north. Betwecen them is an arce
drained by Grayling, Scatter, Crow, and Beaver Rivers, in
which the topography is alternately either plateau-like or
mountainous, with mountains reaching elevations of about
4,500 feet., Mountains rising sharply to 3,500 fect above
Beaver River Valley werc cncountercd I8 miles up Beaver
River from the Liard. Thesc strike southwest and appear to
afford some protection againsgt .cold winds to the comparatively -
low valleys of Crow and Beaver Rivers, which are well timbered.
Anticlinal mountain folds near Hell Gato strike northwest, but
20 miles up Grayling River swing to the northeast and 11ne up -
with thc mountains across Crow and Beaver Rivers. East of
these mountains to Liard River there is much lower platecau
country with decply inciscd streams. Scatter River for
10 milcs west of the Liard has out a precipitous 500-foot
deep channel through a plateau that rises to about 700 fect
above Liard River. The headwatcers of Scatter River, 30 miles
west of the Liard, are incised in a high plateau that appears,
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from photographs examined, to lie mostly above timber line.
Soft Lower Triassic shales along the Liard, between Toad-and
Grayling Rivers, form hills that rise to 300 feet above the
Liard, and harder, overlying iiiddle Triassic beds near
Crusty Creek and east of the mouth of Toad River form hills
that rise to 1,000 feet above the river.

STRAT IGRAPHY

General

The rocks examined in the map-area are wll sedimen-

tary.

They range in age from Carboniferous to Upper

Cretaceous and have an aggregate thickness of about 11,000

feet.

Silurian and Devonian limestones, shales, and sand-

stones outcrop along Toad and Racing Rivers, 25 miles south
of Hell Gate, and along Liard River, commencing 30 miles’

northwest of Hell Gate, and it is probable that they under-
lie the formations described iun this report. '

Table of Formations

Age Formation Lithology Thickness
Feet
Pleistocense Gravei, sand, silt, boulden 0 to 200%
and Recent clay. . =
Uhconformity
| Sandstone, marine shale, con-
‘glomerate, concretions. 1,0004
Upper 2
Cretaceous|Fort Nelson | Conglomerate, grit, sandstone,
shale, : T 5604
1épine Marine' shales, sandstoue :
lenses; concretions. 2,000%
Scatter . Sandstone, marine shales;
Lower concretions. 750i
Cpetacqous Garbutt Marine shales, sandy shale; [’
- concretions. 2,000¢
Unconformity
Middle to Toad Sandstorne, limestone, maring
Lete Lower shale; dark concretions. 780 to 2,400
Triassic
Early Lowerj Grayling Grey -shele, ripple-marked
Triagsic sandstone lenses. 5004
Permian Chert; ,some overlying
sandstone and shale. 1504
Carbonifer~i Sendstone, sandy argillite,
ous (?) and ~ argillaceous shale, : ,
Permian limestone. 1,6004
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'Pérmian;aﬁ&¢(?j Carboniferous

At a distance of 38 milegi!from the Liard, Beaver
River breaks through a mountain range that rises £0 3,000
feet above it. Merriil Mountaln the first on the north
side of the Beaver, is compoged of sedlmentary rocks of
Permian age with some, possa%ly Upper Carboniferous, strata
exposed along its west side. -The beds strike north 20 degrees
east.and dip 10 to 20 degrees: southeast. The mountain rises
at a 50-degree slope t0-1,400 feet above the river, flattens
for a short distance, and then. rises gradually toward the
northeast to an elevatlon of about 4,500 feet or 3,000 feet
above the river at a point about 3 mllps north of the stream.
An examination of the steep, lower slope disclosed a section
of grey to yellow sandstones.with some calcareous and shaly
beds. Fossil collections were obtained from various strati-
graphic horizons on the steep southern slope of Merrill
Mountain, and have beéen identified by A.E. Wilson of the
Geological Survey. ' One collection, at 420 feet above the
river, included Pustula sp. 4, P. sp. B, chtyoclostus SP e,
-Lelorhynchus sp. B, Athyris sp., and Dlelasma sp. A, and was
svtated to be of Upper Carbonlferous or Permian age, probably
Permian.

A second lot, collected 280 feet higher wup the
slope, included Buxtonla sp., Dielasma sp. B, Allorisma sp.
B, and AV1culopecfen 8D, and was regarded as "probably of
Permian age"™. The species of Av1oulopecten may be close to
Limipecten morsei NWewell, but is poorly preserved.

A third collection, from 200 feet vertically Dbelow
the peak of Merrill Mowitain and over 2 miles north of the
‘river, contained the following: mchlnoconchus sp., cf.
Marvinifera sp., Leiorhynchus sp., §g01des Sp., Dlelasma
sp. C, and Mart1n10ps1s SDe

A limestone lens 2 feet thick, which lies 300 feet
gsouthwest of the locality where the last described collection
was made, yielded the following: Crinoid discs, Bryozoa,
Productus sp. A close to P. uralicus Tschernyschew,
Marginifera sp. close to M. jisuensis -Chao, Dielasma sp.,
and an unidentifiable brachiopod. This and The preceding
¢dllection represent strata that are almost certalnly of
Permian age.

Permian

" The lower southeast slopes of Merrill Mountain .are
blanketed by a chert formation that strikes north 20 degrees
east and dips 15 degrees southeast. On its projection towards
the northwest’ it would appear to be stratigraphically hlgher'
than beds on the Peak of theé mountain. Where exposed in
bluffs on the edst flank of Merrill Mountain, 600 feet north
of Beaver River, it is 150 feet thick. The chert occurs both .
massive and roughly laminated, and is in beds that vdry from
1 to 10 feet or more in thickness. The beds are-separated
by layers of shale from 1 to 2 inches thick. The chert is
grey to black, rust-stained on weathered surfaces, and is a
brittle, hlghly fractured rock, traversed by numerous joint
planes. It is overlain by about 30 feet of calcareous sand-
stone. TFossils collected from lcose blocks of .the calcareous
sandstone at the west end of the chert bluffs, 540 feet above
the river, included the following forms, identified by
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A.E. Wilson and regarded as almost certainly of Permian
age: TFenestellid bryozoa, Productus sp. close to P.
uralicus Tschernyschew, Spirifer sp., Marginifera sp.
closé to M. jisuensis Chao, and cf. Sphenotus sp.

¢

On the south side -of Beaver River the chert
formation extends all the way up the east flank to the
top of .the .first mountain, 1,600 feet above the river.
Two fossil species collected on the northwest sidé of
the mountain at the water's edge, cf. Sclemya sp. and

‘Allorisma sp., were identified by A.E. Wilson as

-

Carboniferous Qr Permian. . The thickness of the Carbon—

iferous (?) and Permian rocks exceeds 1,600 feet.

Triassic
e —— i

- Sedlmentary rocks of Loweér and Middle Triassic
age outcrop almost continuously along Liard River for 16
miles, from Hell Gate to a point 2 miles east of the mouth
of Toad River. Both Upper Triassic and Jurassic beds are.

:missing i the section east of Toad River and black shales

that overlie the Middle Triassic strata are thought to bel
of Lower Cretaceous age. According to McConnell (1889) °
Triassic rocks are also met with along Liard River west
of Hell Gate. The underlying Permian rocks are well

. exposed 40 miles up Beaver River, but in that sector the

Triassic strata are largely conc&aled by drift.

_ For 10 mlles west and 2 mlles east along Llard
River from the mouth of Toad River, Triassic strata form

- a broad major anticline striking northwest, with beds on

the northeast limb dipping from 10 to 35 degrees north-
east .and on the southwest limb up to 75 degrees southwest
See.structure section on map). Numerous small anticlinal
folds, generally with gentle dips, are superimposed upon
the major anticline. Rast of Toad River the Triassic
strata are overlain by Lower Cretaceous rocks that strike
north and dip east at from 10 to 30 degrees. Near Hell
Gate the Triassic beds are comparatively closely folded.

Grayllng Formation. This name is proposed for a
series of soft, laminated, friable, grey shales that out-
erop almost contlnuously along Liard River for 4 miles
west and 5 miles east of the mouth of Grayling River. At
places beds of hard, ripple-marked sandstone, ranging from

1 inch to 10 feet in thickness, are interbedded with the

shales. Excellent exposures of the formation appear along
Grayling River in c¢liffs as high as 300 feet, and this is,
therefore, regarded as the type locality. The shale beds
somewhat resemble varved clays, and a prospector's pick
may be driven from 1 to 2 inches into them in a single
blow. 1In places along the Liard bluffs of the shale up
to 100 feet high carry no sandstone; elsewhere the forma-
tion is made up of alternating layers of sandstone and
shale. The sandstone beds rarely exceed 2 or 3 feet in
thickness, and more commonly are less than a foot thiock.
A mile up Grayllng River a sandstone bed, up to 10 feet
thick, was seen to thin gradually and to disappear in a
dlstance of 1,000 feet along the strike. The formation
has an observed thickness of about 600 feet. and the total
thickness may be nearly 1,000 feet.
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Several fossil shells collected on Grayling River
1 mile north of the Liard were identified by F.H. ilcLearn
of the Geological Survey as cf. ionotis stachei Bittner,
permitting .a tentative dating of early Lower Triassic.
This form was also fotnd on the north side of Liard River
2 miles east of the mouth of Crusty Creek.

Toad Formation. Brown and black, platy shales and
giltstone, sandstone, and limestone beds that overlie the
Grayling formatlon form a lithological unit that has been
named the Toad formation. Type localities:'are Toad River,
2 miles south of the Liard, and Liard Rivel. ‘bétween Hell
Gate and Garbutt Creek. The formation is ‘about 800 feet
thick where exposed near the mouth of the Toad on Liard
and Toad Rivers, but 9 miles farther west it is nearly
2,400 feet thick. Limestone lenses less than 2 feet thick
occeur in this formation on the Liard near Toad River, butb
9 miles west the section includes 40 feet of sandy lime-
gtone as well as individual limestone beds up to 6 feet
thick (See structure section on map). On Hell Gate Island
the top of the formation consists of 50 feet of limestone
and sandy limestone containing Nathorstites mcconnelli
Whiteaves and Daonella of late Iiddle Iriassic age.

On Garbutt Creek, 6 miles northeast of the mouth
of Toad River, the top sandstone member of the Toad forma-
tion is separated from overlying black shales by 5 feet
of coarse, brown sandstone that contains some carbonized
wood fragments. Black and brown shales at the base of the
Toad formation are in conformable contact with laminated
grey shales of the Grayling formation. -

The following is a complete section of the Toad
formation as éxposed along Liard River near thé mouth of
the Toad. The sandstone beds listed at the top.of the
gsection aré conformably overlain by the Lépine” shales on
the southeast side of the Liard about 2 miles downstream
from Toad River, "and the base of the formation lies con=-
formably upon Grayllng shales 1 mile downstream from the
mouth of the To&ad..

Top of Section | Thickness
' Feet

Sandstone and siltstohg,'miqor'shale bedSeseoeses, 75
Limestone, black, bituminous odour, fossiliferous. 1l

Shale, black, argillaceous; dark concretions;
fossiliferous..D.ll!.l....o.'o..'.o‘..'!!...l'.l 5

Limestone, black, impure; contains Sturia sp. and
Longobardites 2 Sp . ("Probably MiddTle Triassic") 2

Shale, black, argillaceous; dark concretions; B
fOSSiliferouSooo-o-coon'-‘o'o-"ooooooooo.ooooooooooo- 12

Limestone, black, impure; bituminous odour;
fossiliferous..°.0..l....'...‘.......'..O....‘... l%

Shale, black, platy: dark concretionS.cesesecssssss 10



Thickness
Feet

Sandstone and siltstone, mostly grey to sandy
yellow w%th some thin shale bedS.esveseceseessees 200

Shale, black; some dark concretions; a few
limestone stringers under 1 inch thick; dis-
Semil}ated Pyrite'.‘...;lll..0.0...'.'.’..'..'..0 72

Limestone, light grey, fossiliferous; containing
Wasatchites sp., Xenoceltites sp., Monotis cf.

hinaica Bivtiner; age "laber Lower TTiasSiCMee.. %
Shale, black; dark concretionSceececeicsvsesccsesss 3

Sandgtones, siltstonés, and shales, grey to brown 400

Total thickness 780

) A more accessible section across the. Toad formation
is exposed on the north side of Liard River, 9 miles west
of the section given above and 1,592 feet thicker. The

fossils listed were identified by F.H. licLearn.

Top of Section . Thickness
Feet
Sandstone, argillaceous, massive, thickly bedded 50

Sandstone, impure, brown, thinly bedded.csecesses 40

Sandstone, calcareous, SreYescsesscscccsssscsoos 40
Limestone, n]aSSive, hard., grey..........’........ 6
Sandstone, coarse, grey, CalCAreOUSccssssscscses 4

Concealed interval, probably shal€.sesseesscsnee 1005'
Sandstone, clean, hard, sandy, yelloWeseeosoosee 35

Séhiétone, grey, calcareous; alternately massive
and thinly laminated..cecesesccescescnscosnsee 120

Concealed interval, probably shale.............; 40
Sandstone, grey, calcareous; thick, massive beds = 80

Concealed interval (shale and sandstone on south
Sid-e of-river).‘?.“"l.......‘............'....’ 150

Limestone, black, sandy, fossiliferous, contain-
ing Japonites sp., Parapopanogeras Sp., _
Loggoﬁardifes.Sp.: Ostrea sp., Trigonodug sSp.;
age "probably Middle TricgsicMeesescsassescces 40

Shdle, black, platy,.with dark concretions con-
t%ining fossils..I‘......'....C..C......'..... 55

----------
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Thickness
Feet
Sandstone, dark grey, CalCareOUSs.ecsssisscsscasense 10
Shale, black, SlatVesecscsscscccsaresscscctcssces: 10
Sandstone, grey, caicareous, MESSiVeressoerssvows- X3
Shale, crown, SOfE, CrUMDlyeecsceoessscoasncnesas 3

Shale, black, platy, and softer brown beds.ececess 10

Shalc, black, plabyessesescscsacssersscnsscscnenss 8
Sandstone, dark, Impureessesssesscscssscssvencsne 4
Shale, brown and black layeredececessiosesensocsce 3
Sandstone, cclcareous} containing a few shellse«s 30
Shale, dark.....;.J.uu.::.av..;_..wawm.i.7....‘..' 1
Sandstone, calcareous, Gark greyedeesseesescsiisce lé
Sandstone, impure, slightly calcareoUSeescscesosssce 20
Shale, black with dark CORCIetionSeseseesenenans 6

-,

Sandstone calcareous, BrCY eoecoscosssassesscssas 12
Sandstone ‘and shale, mostly drift coveredisesce.. * 20

Sandstone, impure, dark brown; massive beds and

some finely laminated bedSecececsssssccnacassss 70
Sg&les, black.‘...‘-'v...,,.............u...-......... 10
‘ Sandstone, calcareous, thin-bedded.eeeacescscscsce 30

Caleite vein, parallel to bedding, sheared, dip
55 degrees Southwest..........'.........'......

Shales, brown, platy, thin-bedded..ceeecescecsces 75
Sandsﬁbﬁe~'calcareous, buff weathering...;....... 2
Shales brown, thinly stratified, with beds of

Cpurt! weathering, calcareous saqutone 6 to 12

inches thlck occurring roughly every 10 feet... 300

Shales, black to brownish black, thin-bedded,

platy.......................................... 325
Sandstone, grey, impure, massive, hard...iveseess = 2
Shale and brown, Sandy SRALE.s.ssesseccscescesass 40.
Sandstone, buff weathering, impure, hard..ceeceese 1

Shale, brown and SandYeceecesoasescsecvcecscscsscas 5
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Thickness
Feet

e B N

Sandstone, buff weathering, impure..cscieececes 1

*‘\Qﬁ&"’.ﬁ--.,"‘

Shale brown, thln-bedded' platy............... 240

‘lh\\,&"" o st

Shale, black, thinly leminated, platy..........-- 300 -

et P NN g

Concealed 1nterva1 extendlng dasterly and - e
probably. nadexlain by softer, grey shales of
Grsyllng formatlon. - RN

R Totel thickness: « ' 2;372

Ay

------

The 40 foot zone of" dérk; 'impure 'limestone, at
735 feet from-the -ftap. of, the formatlon contains, in
addition to theé fossils listed, the remdins of an ° *
ichthyosaur, - -G.M..Sternberg of the Geologloal Survey
reports that thé fessil vertebrd&é submitted to him for
examination .eppear to belong to the genus Cymbospondylus.
He says, "It compares more nearly with Cymbospondylus
piscosus Lgidy.from, the Middle Triassic of Nevada, but
That species 15”80 poorly’ known' &and “the- British Columbia
specimen- sq‘;noomplete that ‘exact reference is not

pos31b1e"

L BAROL A R

1

prer Cretaceous

...... N . I,

bome
Wk

: Approximately 4, 500 feet of marine shales and
sandstones of’ LOWer~0retaceous age are exposed slong;Liard
and Toad Rivers east of their junction. This thick column
of reck Héds been subdivided on-a basis of lithelogy into
three formations, the Garbutt, Scatter, and Lépine. These
marine shales and sandstones are the equivalent of the
Fort St. Jénd" group of -Peace.River district.

“~Garbdtt Formetion...The name ef,-this formatien is
proposed from that of the type 1oca11ty on Garbutt Creek
where it® izwell-exposed. It.consists of about .2,000 feet
of dark, friable shales that weather into small, rust- -
flecked particles. The contact of Garbutt shales with

underlyihy Middle Triassie.sandstone was observed on
Garbutt Creek 5 miles north of the Liard. There, ‘thin-
bedded, Well~sorted Triassic sandstones are overlain by

5 feet of coarse, brown, impure sandstone that contdins’
carbonized -wood fragments and-may represent Jurassic .
sedimentation. The Impure sandstone is overlain by black
Garbutt shales exposed in-a 100-foot bank. The shale in
this bark c¢ontains rusty ergillite beds 3 or 4 irdhes
thick that lie from 6 te 10 feet apart. Similar &rgillite
beds appear at intervals higher in the section, and con-
cretions are common at some horizens. The oonoretlons are
rust stained: and. some. have -8_care, of Ffine pyrite. No'

.....

are believed-te. be the equivalent of the Moosebar formation
of Peace River Valley in Fort St. John district and of the
lower par$ Of- the. Buckinghorse formation of the Sikanni
Chief area south of Fort Nelson.

lﬁbg“q‘..-‘%'.

»
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‘ ’ Scatter Pormation. The succession of sandstones
and shales that overlie the Garbutt formation have been
named tne Scatter formation, the type locality being along
Scatter:  River whére- the beds are exposed fér over-10 miles,
coumencing at a point 1% miles west of the Liard. In this
distance Scatter River has cubt a rock-canyon whose walls
rise abruptly to from 400 to 500 feet above the valley
bottom: - For the 'first half milé the beds dip from 5 to 17
degrees east but in the next 5 miles to the west they are
horizental.: Briefly the Scattéer section, from bottom to
top, comprises the following: 75 feet of sandstone, 125 feet
of shale; 250 feet-of sandstane and shale, 200°'feet of black
shale, and 100 feet of sandstone and sthe. Fossils collected
from the upper 300 fset -of the formation were identified by
F. H. McLearn of the Geological Survey as ammonites of the
species ‘Inoceramus ‘eadottensis of the late Lower Cretaceous
Gastroplitves zone. This would equate the Scatter formation
with the Gommotiom ‘forfation o6f Pine River area, and probably
with thc Gatcs formatlon of Pcace Rler foothllls.

) LR A )

The following is a detailed S“Ctlon of the Scatter
formation as measured ‘along Scatter River 1% miles west of
the Liard: e

Top of Section . Thickness
..... o KR . . ~. - - Fe'et

..Sdndstone (strike north 15 degrees east, dip 1% "
degreesisoutheast) ® @ &6 & T » 6 6 & 4 &V O 8 0 8 g s S L At N e b OB BOE 5

Shale, grey, sandy, with concretions seecesesesess 10

'”;Séﬁdsﬁone,”fiheﬁgfhined ’with,rusty:boncrétibhs‘,.

w

§o

”3'Sha1e1 grey, sandy, bedded with rusty concretlons 5
*Séndstone, grey, hard, 'Wlth rusty concretlons .;%} ?ﬁf

’*;Sha}e,_grey, bedded, with rggﬁy_gogcretlogs 3..,}.ifi9;;
3 Sanas%péﬁéjgiean;:hard,ibédéeﬁ} wiih'cpncféﬁiOHs;ij'ﬁo

Shéléffg;eﬁliﬁééded, saqdé;;ﬁ%th~cbhdrété?héﬁ.};},'
.. SandBtone, 5éddéd, finé;eﬁiﬁh{fﬁsté concretiond’ ..

oo

Shalé, grey;~with‘rusty conéretions .;I.};?..;.z..

oo o

- Sandstone, bedded with concretions contalnlng ,
s Inoceramus cadotten31s ..........o.........t..l. 15

'7Sha1e, flne-gralned ‘black to dark grey, sandy,
‘with concretions containing Inoceramus i
CadottenSiS ;l...l.'.ll..l...‘l."‘....l...ll..‘ 200.3

o

Sandstone, bedded, W1th CONCretionsS cevessscsoeecns 2
ShaIé, black to dark grey, with concretions «..... éO'
‘Sandstone, hard, bedded, with concretions «..oeeee 15_;
‘Shale, dark grey, bedded, with concretions cevesss 2D

Sandstone, bedded, with concretions seceeeeereeses 2



-12~

Thickness
Feet

Shale, dafk grey, with coneretions eeeeceesssessse 25

i

Sandstone,‘beﬂded, Wwith conoeretions sececesececsass 2

5

Shale, dark gfey, with conoretioné..........{.;5.. 4
Sénci.‘stoné bedded, with concretions eeceeccececans 3
Shale, dark grey, with ooncretions B S S A P 310 .
Sandstone fine-grained bedded, with concretlons 15
Shale dark, with concretions eseeevesovsosscacsns 3
Sandstone bedded, with concretions essceccesccees 2
Shale, dark grey, with oconcretions sccecesescccces 6
Sendstone, oleoo, bedded, with conoretions ceseace 100
Shale, sandy, bedded, with concretions ......;.... 25
Shale, black, friable, with many concretions ..... 125
Sandstone, with thin shale layers and concretions __ 75

Total thickness 752

L&pine Formation. For 12 miles northeast and 15
miles southwest of the mouth of Scatter River the Liard is
incised in a 2,000-foot thick series of grey and black marine
shales that overlle the Scatter formation. These upper shales
have been named Lépine formation after Lépine Creek, which
flows east into Liard River 12 miles south of the Scatter.

On the east bank of the Liard, opposite the mouth of Lébine
Creek, the shales contain numerous concretions, and at this
locality most.of the concretions contain fossil shells. The
following forms, collected from an horizon 200 feet above

the river, were identified by F. H. McLearn as fauna of the
late Lower Cretaceous, Gastroplites zone: Gastroplites ecf.
kingi, Ino¢eramus cadottensis, I. cadottensis var. altifluminis.

. A zone.of thin-bedded, friable, grey to black,
flaky shale outcrops between elévations of 300 and 800 feet
above the river on the steep slope opposite Lépine River.
The lower part .of the zone is studded with large, flat con-
eretions that contain abundant specimens of Placenticeras
liardense Whit., identified by F. H. McLearn as late Lower
Cretaceous. The Lépine formation is believed to be the
equivalent of the .Cruiser and Goodrich formations of Peace
River Valley, Fort St. John region, and of the Sikanni
formation in. the Sikanni Chief district south of Fort Nelson.

.. On. the east side of the Liard, opposite the mouth
of Scatter River, the greater part of the Lépine formation
is exposed in. a steep gscarp alope that riges to 2,220 feet
above the stream. The formation is overlain and protected
from erosion. by.560 feet of Upper Cretaceous conglomerate
and sandstone. It consists of the following: .
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Top of Section Thickness
Feet

Shale, dark, with rusty concretions .¢.eeeeeeeees 30
Sandstone, straw coloured, with rusty concretions 10
Shale, dark, with rusty concrétions .....eeeecess &0
Sandstone, straw Qoloured“ with rusty concretions 10
Shale, dark, ’ffiéble with rusty concretions eess 110
Shale, dark, flrm, W1th conoretlons .............ﬂ_90

Shale, friable, grey, breakﬂng 1n thln flakes, .
with concretions ............ﬂ.................JZSO

LR &

Sahdstone and shale, CwiEE TR Pew concretlons,..::} 'lOi".

Shale, friabie w1th rust stalned concretions «.. 15

bt YL o
' Sandstdhe and. shalé 1A’ alternating veds, with, . 7, 4
Concretions ’....."'..........C'.’...“....q.. .4 “.

.E

'Shale soft; crumﬁly, W1th concretlons ceviesesns 10

Sandstone ih 2— to 6~1nch bands with thin shale
partlﬂgs 0....""‘.0.!‘.'.000"00l.i....‘!l..b".. lo

Shale, frlable with concretlons csescssenccscses 18
Sandstone, 1mpure, shaly,-w1th concretions eceeoes 2

Shale, dark, with 1l- to 2-inch rusty argillite
:bed.S at 10"' to BO—fOOt iﬂtervals e s s 00000000 b0 160

Sandstone and fine conglome}ate cerreceereaseasne 1
Shale, dark, rust-flecked, crumbly, with
scattered iron-stained conoretions and a few 1- .
tO 2—ln0h bedS Of argllllte ® 8 ¢ 0 008 000800 eOL O 829

Shale, concealed beneath Liard River and drift
at mouth of Scatter River, at least ..ecveeeees 340

Total thickness 2,000

Upper Cretaceous

Fort Nelson Formation. The first outcrops % be
seen from Fort Nelson River below Fort Nelson are flat-
topped bluffs of conglomerate, grit, and sandstone. They

. rise to 1,000 feet above the river at distances of 2 or 3
miles north and south of the stream and, roughly, 35'miles

southeast of Nelson Forks. A feéw miles farther downgtream
the bluffs are close to the river amd they form its east
bank for 12 miles. They decrease gradually in height
toward the northwest and“disappear bemeath the drift 10
miles south of Nelson Forks. The conglomerate beds strike
northeast and dip from 2 to 3 degrees northwest, thus
gccounting for the gradual topographic slope to the north-
west. The lower slopes below the nearly vertical cliffs

of conglomerate that face the »iver are littered by a talus

of huge conglomerate blocks that conceal the underlylng shale

.....

s
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formation. The bluffs were climbed in two places, 3 miles
apart, and at each place were found to comprise about 400
feet of conglomerate with minor beds of sandstone. The
.conglomerate forms both thin and thick massive beds, and
-in places shows well-defined crossbedding. Much of the
conglomerate is of grit size with a scattering of larger
pebbles; in other beds the pebbles are close packed and
range from 1 to. 3 inches in diameter. The pebbles are of
quartz, chert, slate, argillite, guartzite, chalcedony,
Jasper, and minor caleite or limestone.

‘4

......

along Fort Nelson River they have been named the Fort Nelson
formation; they are, however,. equally well exposed, together
with the underlying Lépine shale, in a scarp along the east
gside of Liard River, and this is, consequently, held to be
the type locality. 'The Fort Welsom formation underlies &
plateau that rises 2,000 feet above Liard River northeast

of the Toad. The plateau has an easterly slope and loses
altitude in a northeasterly direction. A scarp that rises
from the waters edge to the top of the plateau extends north-
east along the Liard for nearly 25 miles, from near the
mouth of Toed River to a point-4-miles west of the mouth of
Beaver River. There, the plateau is reduced” to a maximum
elevation of 500 or 600 feet above the river and the scarp
is breached by Liard River flowing easterly across it.

North of the Liard the scarp continues northeasterly for
many miles. It was seen half a mile up Crow River, ‘and the
Beaver crosses it 15 miles north of the Liard. It is the
outstanding topographic feature of the district, extending
as it does for over 50.miles to the northeast across the.
map-area. The topmost beds 4f the scarp are intariably °
comprised of conglomerate of the Fort Nelson formation. .
The conglomerate and underlying sendstone and shale beds’
have a common northeast strike ard dip from 10 to 40 degrees
goutheast to form the west limb of a mejor syncline, the
conglomerate beds along Fort Nelson River forming the esst
.1imb, with the synclimal axis striking northeast somewhere
along the course of the lower part of Dunedin Creek snd
along the valley of the Liard north from Nelson Forks.

The following section was measured across the Fort
Nelson formation on the east side of Liard River, opposite
the mouth of Scatter River, where the scarp rises to an
altitude of 2,220 feet above the river. The bottom of the
gection is 1, 660 feet above the river, where the Fort Nelson
formation conformably overlies Lower Cretaceous shales of
the Lébine formation.

Top of Seetion Thickness
- _Feet

Conglomqute} clean, well-washed beds ceesesseese 325
Sandstone, clean, coarse, yellOW seseseesssssssss 15
Shale, darlc{ 10
Sandstone and shale, interbedded secececsvesscses 40
Conglomerate, masSSivVe seecescscecrvossocscsnsncace 30

Sandstone, coarse, yellow, CT0S5DEAAed sorneonons 15

v
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. ' o ) : . Thickness
- -Feet

Sandstone and shale, interbedded sevieesesrenaen 25

BB S

Conglomerate, massive, mostly grit size seecevse. 20

Sandstene, coarse, yellOoW seeeescececassscoscanes 40
Total thickness | 560

A 6-foot band of shale interbedded with the main
conglomerate member on the north side of Beaver River contains
a few fogsil leaves, but these are too poorly preserved to
be of value for age determination. TFossil leaves were also
obtained at the top of the formation on the north side of
Liard River, but are not diagnostic., The position of the
Fort Nelson formation, cappimg as it does over 4,500 feet
of Lower Lretaceous shaleseand sandstones and 1y1ng et
1mmediately below shales and seandstones containing Upper.
Cretaceoug fossils, suggests that the conglomerate may mark
the begimning of Upper Cretaceous sedimentation. If so, this
formation may be the northern equivalent of the Dunvegan
sandstone.

Upper Cretaceous sandstones and shales that overlle

the Fort Kelson formation outcrop along the east side “of

,Jﬁgeaver River from 4 to 12 miles.north of the Liard. Coarse
end fine, loosely consolidated sandstone and dark shale. beds,

Y with a few thin beds of hard, rusty shale, are exposed ;in
banks rising to as much as 500 feet above the river. They
contain a few scattered concretions, and some beds contain
an abundent fossil fauma. Pyrite from the hard shale beds
has supplied acid that has destroyed much of the carbonate
fossil remains of adjoining beds. In many places along the
river there is over 100 feet of sof#, grey, laminated clay

. 8hnlé containing rusty, fossiliferéus concretions. The

* clay shale grades upward into poorly cememted sandstones.
‘These bedg strike north to northeast and dip 2 to 3 degrees
east to southeasgt. A ridge of similar rock outcrors -on the
north' side of Liard River, 9 miles northwest of Helson .Forks.
The ridge is roughly 500" feet high, with 200 feet of sandstone,
shale, and thin cohglomeérate beds exposed on the south. glope
close to the water. The beds-strike north and dip 2 .%0. 3

- degrees east. Other éXposures were observed oh the .south
bank of Liard River West of the mouth of Dunedin Creek and
are flat lying. '

Fossils;collected from the west side of a prominent
hill east of Beaver River, 6 miles north of the Liard, were
identified by F. H. McLearn as imcluding Oxytoma, Pterla,
Goniomya, Scaphites ventricosus, and Inoceramus pontonl,

and as representing the Upper Cretaceous, Scaphites ventricosus
zone. : '

Several loose pieces of bituminous coal from & seam
at least 6 inches thick were found near the top of the hill,
a short distsnce above the place where the fossils were
collected.

Later Upper Cretaceous. On the east gide of Liard
River, 12 miles below the mouth of the Fort Nelson, there is
a promlnent hill of sandstone and shele from which a large
Inoceramus was collected by M. Y. Williams, im 1922, on his
trip to Mackenzie River (Williams, 1922). This fossil is
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reported by F. H. McLearn to be Inoceramus cf. tuberculatus
Woods. The fauna is equivalent to that found in the upper
part: of the Upper Alberta shale in southwestern Albertea

The Scaﬁhites ventricosus zone (ilcLearn, 1937) occurs there
in the lower part- ol the Upper Alberta shale.

- As these Upper‘Cretaceous beds are exposed in hills
that rise to 500 feet above the river, and as the strata have
an. easterly dip, it would appear that the formation may
exceed 1,000 feet in thickness.

Pleistocene

Boulder clay hills 100 feet high are common along
Fort Nelson River. Back from the river 1 or 2 miles msny
hills rise to 200 feet, and these likewise may be wholly
compriged of boulder clay. Less prominent deposits of
boulder clay were noted along Liard River as far up as the
escarpment west of Beaver River, snd along this river at
intervals as far upstream as Merrill Mountain. Deposits
of boulder clay seen along Brimstone Creek, 3 miles north
of the Liard, contain boulders of limestone and sandstone
up to 10 feet in diameter. As the gravel bars along the
rivers are formed to a large extent from reworked -boulder.
clay deposits they contain many pebbles and boulders from
distant areas, most conspicuous of which are pink granite
and granite porphyry boulders. The-.occurrence of well-worked
gravel deposits 100 feet above Liard River overlying the
Grayling formation west of Toad River suggests that the swift
waters of the Liard have eroded their bed to a depth of 100
feet or more since the glacial age.

STRUCTURE,

A major syncline that runs northeast down Liard
River Valley forms the largest structural feature of the area.
The high Cretaceous escarpment along the east side of Toad
and Liard Rivers and west of Beaver River forms the west
limd of the ‘gymcline, and similar rocks along Fort Nelson
River form its east limb. The Cretaceous rocks along the-
Fort Nelson dip only 2 to 3 degrees westerly, but inm the
escarpment along the west limb of the syncline the dip is
generally from 10 to 30 degrees easterly. The axial plane
0f the syncline trends northwesterly for over. 15 miles about
midway between Toad end Fort Nelson Rivers down the upper
. part of Dumedin Creek Valley, then swings graduwally north
and then northeasterly into Liard Valley and probably lies
a few miles west of Liard River for a distance of over 20
miles northeast from the mouth of the Fort Nelson.

- On the west side of Llard Rlver, from. Grayling
River mo¥th to the Beaver, a belt of comparatively gently
folded rocks occupies an area 10 to 15 miles wide. Farther
west the rocks are more closely folded and faults of small
digplacement are agsociated with the folds. A4 comparatively
strong’ fault crosses the Liard a mile west of the mouth of
Brimstone .Creek. An escarpment that is thought to be a
fault scarp was noted on the photographs of Crow River Valley.
The escarpment runs northeast almost to Beaver River from the
southerly bend. of Crow River 22 miles west of its mouth. It
strikes. towards the Dickie Mowntain: anticline. The west -
limbs of most of the folds in the dlstrlct dip more steeply
than those on the east. X
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Toad Anticline

: A cross-section of a composite or major anticlinal
fold of Triassic and Lower Cretaceous strata is exposed for
12 miles along Liard River between the mouths of Brimstone
and Garbutt Creeks. The northeast limb of the anticline is
exposed for 4 miles up Toad River from the Liard. The beds
on the northeast limb, where examined on both Liard and Toad
Rivers, strike northwest and dip from 20 to 30 degrees north-
east. The beds on the southwest limb, east of Brimstone
Creek, dip from 45 to 75 degrees southwest. Numerous, -small,
anticlinal folds are superimposed upon the major fold,:
particularly towards its centre between Graybank Creek and
Grayling River. .The axial plane of the major fold strikes
northwegst and is believed to lie about a mile east of the
mouth of Grayling-River. .The extent of the Toad anticline
north and south from Liard River has not been determined,

but judging fromi.the topography the Toad formation might be
expected to close 12 or 15 miles south of the mouth of Toad
“River, and probably closes about 20 miles northwest of the

- Liard where other anticlimal structures swing northeast
across its path up the valley of Grayling River.

Scatter Rlver Nonocllne

The Cretaceous rockq along Liard River near the
mouth of Scatter River dip from 10 to 30 degrees east.
Commencing 1% miles  west of the Liard,.the beds along
Scatter:River dip less and less steeply to the east. From
2 to 8 miles west of the Liard the Scatter formation is
flat . lying. The resulting terrace structure mlght form a
possible trap for petroleum if it were present in the under-
lying rocks. .

Begver River Anticline

The Fort Nelson formaetion dips southeast between
30 and 35 degrees where Beaver River .crosses it 18.miles
upstream from the Liard, . The underlying béblne shale and
- Scatter formation also dip southeast for = distencee of 2
miles porthwest along Beaver River from the conglomerete
escarpment. A little farther northwest the beds:are-
horizontal, and for the succeeding’ 5 miles the Scatter
formation dips about 3 degrees northwesterly. BRURICE

Dickie Mountaln,Antlcllne

Merrill Mountain, the first encountered on the
trip up Beaver River, lies on.!the!morth side between 38
and 41 miles upstream from the Liard, and Dickie Mountain
is the next one to the northwest, between 42 and 47 miles
upstream. Dickie Mountain trends northeast and forms the
southeast limb of an anticlire, both limbs of which appear
to dip from 15 to 25 degrees, respectively, to the south-
east and northwest. A study of air photographs reveals
that the axial plane of Dickie anticline extends south
almost as far as the small northerly bed in Beaver River
“.47 miles upstream from the Liard, and that it extends north-
‘ east to La Biche River. Exploration during the past season
was carried only .ag far as Merrill Mountain. The strata on
both Merrill and Dickie Mountains dip from 10 to 20 degrees
.goutheast, and as Merrill Mountain is comprised of Permian
strata with Carboniferous beds at its basge, it may be assumed
that Dickie Mountain is comprised of Carbonlferous or older
beds.
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Beavercrow Mountain Anticline

Y

A promlnent mountain ridge that extends 30 miles
southwest from Beaver to Crow Rivers at a point 53 miles
upstream from the Liard is named Beavercrow Mountain. This
- mowntain forms the southeast limb of 2 prominent anticline
that has been named the Beavercrow Mountain anticline. The
structure has not been visited, but photographs of it show
* that the beds of Beavercrow Mountaim strike northeast and
dip between 10 and 30 degrees southeast. The west side of
- the mountain is marked by a steep escarpment. From 2 to 4
miles west of the escarpment, the northwest 1limb of the
anticline is marked by promlnent hills the strata of which
dip from 35 to 85 degrees towards the northwest. Beaver
. River swings north around the north end of this anticline
at a point 55 miles upstream from the Liard. A4s the dip
of the beds on the west 1limb of the anticline are the
steeper, the ax1al plane will have a pronounced southeast
dip.

Qther Anticlines

A major anticlimal fold that crosses Grayling River
27 miles northwest of the mouth of Grayling River was traced
with the aid .of air photographs for over 25 miles north into
Crow River Valley. It probably continues farther north, and
the axis is thought to lie 1 or 2 miles west of Larsen Lake.
The beds to the east of the axial plame dip at comparatively
low angles to the east, They are comprised of resistant
rocks that form a high platesu between Crow and Grayling
Rivers, due south of Larsen Lake. The strata on the west
gide of the axial plane are mot as well exposed, but in
general these rocks appear to dip from 25 to 85 degrees west,

Photographs of the east-flowing part of La Biche
River, between 25 and 30 miles upstream from the Liard, show
that here the La Biche cuts across a prominent mountaln ridge
that runs northeast for 10 miles and then due north to beyond
the map-area. The ridge is comprised of resistant rocks that
extend southwest from the La Biche towards Beaver River, and
that appear to be a northerly continuation of the Scatter
formation seen on Beaver River. It represents a major
anticlinal structure, the axial plane of which runs north-
east across La Biche River and then swings due morth. The
limbs of the fold dip 30 to 50 degrees southeagt and north-
west at La Biche River, but towards the southwest the
folding becomes gradually less pronounced and in 5 or 6
miles the mountainm merges with the hilly plateau country of
Beaver River Valley. The anticline that crosses Beaver River
* 20 miles upstream from the Liard is probably the one that
crosses La Biche River, so that it may exceed 30 miles in
length.

Air photographs show a well-defined symmetric
enticline striking southwest for 12 miles between Scatter
and Grayling Rivers, 25 miles west of the mouth of Seatter
River. Near Scatter River the limbs .of the fold dip about
10 degrees northwest and southeast. Farther southwest,
towards Grayling River, they dip at increasingly steep
angles that appear to reach, and in some places to exceed,
45 degrees. The structure has not been visited.
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0IL POSSIBILITIES

The black marine shales of the Toad formation are
possible source beds for petroleum. The impure limestones
of this formation give off a petroliferous ocdour on freshly
broken gurfaces. Limestone, shales, and sandstones of
Silurian and Devonian age are indicated by M. Y. Williams
as outcropping along Toad River 25 miles south of Hell Gate
and along the Alaska Highway 25 miles west of Hell Gate.

It is probable that these rocks also underlie much of Nelson
Forks area, and if so may also represent source beds of
petroleum. The Lower Cretaceous marine shales of Garbutt,
Scatter, and Lé@ine formations may contain sufficient organic
remains to be regarded as possible source beds.

Many of the sandstone beds of the Permian section
examined on Beaver River are comparatively porous, and where
capped by shale beds could act as reservoir rocks. Some of
the impure sandstones of the Toad formation may also be
sufficiently porous to aid local oil concentration. The
sandstones of the Scatter formation are generally more
permeable than the older rocks and under suitable conditions
might likewise comprise faveurable beds for oil accumulation.
Some of the sandstones and grit conglomerate horizons of Fort
Nelson formetion are also quite porous. In places the lower
lenticular beds might form stratigrephic traps where they
wedge out on the arms of folds.

No o0il seepages were noted during the past season,
but they may yet be found when exploration along the numerous
anticlinal folds is carried out. Gas escaping from a spring
a few feet from the east benk of Brimstone Creek, 3 miles
north of the Liard, is believed to be mostly carbon and
sulphur dioxide, as it could not be ignited. Sulphurous
fumes were noted escaping from strata along the anticlinal
axial plenes of small folds on both Lépime end Crusty Creeks.

The area is situated favourably with respect %o
possible source rocks and structures that aid accumulation
of o0il, but the actual presence or absence of 0il in the
area has not been established and can only be determined by
further work.
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