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GZOLOGLC.AL RECONNAISSANCE ALONG 
FORT NELSON, LI.ARD, .AlVD BE.AVER RIVERS, 

NORTHE.ASTERN BRITISH COLT.Ti'fiBI.A .AND SOUTHEAST3RN YUKON 

INTRO DUCT I ON 

During the 1943 field &Ga son , Fort JTGlson River 
wa~ descended for 100 miles from ! Fort Ne lson to Liard River; 

.' Liard River was ascended as far as HGll Gate , a distance of 
' about 85 miles; ,and a 40-mile .. traverse was run up Beaver 

River into southeastern Yukon: The region exp lored li6s 
. 'between latitudes 58°45 1 and '60°15 1 and longitudes 122 00 1 

125°30 1 ( See Map). It is ac.cessible by the .Alaska Highway, 
. , which passes 5 miles west of Fort Nelson River at Fort 
· .Nc lsqn and crosses. Liard River 30. miles northwest 'of. Hell 

'Go.te. Muskwa a irport is 2 miles west of Fort lifel 'S..on and a 
br::mch r·oad reacnes rt he river from there. .A highway bridge 
also crosses Muskwa River , about 5 miles ~bove the junction 
of Muskwa and Fort Nelson Rivers. It is · roughly. 0.00 miles 
by road from railhead at Dawson Creek to Fort N6lsbn . 

Except during periods of very low ' wat,e.r Fort 
No lson River is easily navigable for flat - bottomed river 
boats as far up ns Fort Nelson. Liard River is navigable 
as far up as Hell Gate , but includes numerous stretches of 
fast, dangerous water .. .A short rapid with 6 - foot~ ~ollers 
o~ the north side of Liard River, 2 miles below. Hell Gate, 
may· · ~e avoided by keeping to the south side of the river. 
An dither rapier, 4 mi les below Hell Gato, ce.n be . as·cended 
cl6~G to the north side of the river. The cany£n west of 
Hell G8:te was not vi s ited, but McConnell (1890) has given .. ~ 

1 A bibliogrs phy of +GfGrences is given on pages 2 end 3 
of this report 

• • '. 1· ~ 

a good descri ption of its perils . Tho most serious 
obstacle is a succcssio~ of rspids that commence 7 mi l es 
east of the highway crossing. The portage around.this , 
known as DG~il 1 s rortage, is rGported a s being nearly 4 
mi le~ long and involv9s a 1,000-foot climb. Between 
Devil's Port age and Hell Gate thG Li ard is ir,terruptcd. by 
nine rapids and by stretches of fast wate r with high rollers. 

Tne Indians a t Nelso~ Forks state that Beaver 
River may be s scended during times . of high water for over 
100 miles. It is u shallow , swift stream with a success ion 
of gravel bars, over e a ch of which the : river flows with 

.momentarily increased speed. The river is particularly 
fast between, 38 and 60 milG s upstream, where it passes 
through mount e. in s that rise to e l ovat ions of about 4, 500 
feet. During June aud July of the psst year (1943) · a 
minimum of. 18 inches of water lay over r.i.oe.rly all of tho 
gravel bars in the central channel of the river , but in 
early September the depth , as riot ed at the mouth of Beaver 
River, was only 8 inches . 

. The writer 1 s party used l9~foot freight canoes 
powered with 9 horsepower outboard motors . These were 
found to be quite setisfactory on Fort Nelso~ and Beaver 
Rivers, but when loaded w0rc slow and unsteady on Liard 
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River where. thc ... w&ter is more turbulent. .A narrow, flat
bott omGd ·rive·:r -·boat about 35 feet long, with 2-foot sides, 
and powered by a 22 horsepowar outboard motor , is best for 
use on Liard River. 

Timb8r is sb1.mdant along Liard, Fort Nelson, and 
Be~ver River Valleys. In places s long Beaver River north 
of ·' 60 dogreGs spruce Rttains 2 diameter of 2 feet, and 

·poplars up to 3 feet arc common. Balsam is abundant on the 
higher slopes, and in placas birch and poplar ere plentiful. 
J\lo 6sc, black bc.ar , wolvo s, and porcupine were seen on se·ve ro.l 
occasions. Bouv6r, fox, and lynx are scurce throughout the 
distri et • Ducks and. gee sc .are rarely se ·311 along thG rivers, 
the swift water discouraging them from atto~pting_to foed 
there. Pike, pickerel , and inconnu worG caught in B0aver 
River near it s mouth. Ax·ctic grc.yling are plentiful · i n 8.ll 
of the small tributary stre ::ms of Liard Rivo1·. · 

· The wri tor wishes to acknowledge transportat"ion 
over the Alaska Highway ~Dd other valuable assistance given 
by the Northwest Service Command of the U!iitcd States Army 
through the kindness of Colonel J.P. Glandox~ and Color1el 
..: .... c. Lano. Studont 2.ssistnnts L.L. Price, R~J. MGrrill, 
and D. Robert son wore of great help throughout tha season. 
Aeroplane photographs of Liard River that had been taken 
by Charles Camsell in 1935 wc~o most useful in the field. 
Excellent photog·raphs of the entiru ar0c.. were recently 
supplied by the United States Army, and these were used to 
compile the ma~ accompanying this report. 

The 111ap - area is underlain by Palaeozoic ar.1.d 
Mesozoic sedimentary formations comprised largely of con
glomerat.s, sandstone, limastone, and marine shales. The 
shales r:i.re a possible source of oil, and, as a number of 

_: ~ayp\l:rable structures wero found, the are a. is commended 
as a field worthy of further investigation. 

B IBL I OG RAPIIY 

Hume, G.S.: Geology of the Uornw.n Oil Fields and a 
Rcconn2issanca of 3 Pnrt of Liard River; 
G_col. Surv., Canade., Sum. Rept. 1922, pt. B, 

' pp . 47-64 . 

Hume, G.S.: A Kinderhook F2una from the Liard River; Am. 
Jour. Sci., 5th ser. , vol. VI , pp . 48-52 
(1923). 

McConnell, R.G.: Report on' c.n Exploratior .. in the Yukon 
and Uackonzio Basihs; Geol • . Surv., Canada, 
.Ann. Rept ., vol. IV, 1888-89,pt.D. 

McLearn, F.H.: The Foss{l Zon0s of t h0 Upper Cretaceous 
AlbGrt a Sho.lG ; Trans . Roy. Soc., Canada, 3rd 
ser. , vol . x:ccr, pp . 111-120 ( 1937) • 

McLeurn, F .H.: Not6s on the ·Geography and GGology of the 
Peace Riv e r Foothills ; Trans . Roy. Soc., 
Cc.nada, 3rd ser., sec. IV, vol. XXXIV , PP• 
63-74 (1940}. 
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M.Y.: Reconnaissance Across Northeastern 
Bri,tfsh Columbia and the Geology of the 
Northe~n Extension of Franklin Mountains ; 
Geol.· Surv. ,. ·Canada, Sum. Rept . 1922, 
pt. B, p~ . 65-87. 

Williams, M.Y.: G~6logical Re connaissance Along Alaska 
Highway from Fort Nelson to Watson Lake; 
Geol. Surv., Canada, (in preparation). 

PHYSICAL FEA'rURES 

~o~t ~elson River winds through a valley bordered 
by boulder · clay hills that risG gGnt ly to 200 or 300 feet 
ebovo thG st~cam. The vall0y bottom i~ gonerclly i to 1 
mile or '.:!lol"G wid0, and is formed l arge ly of gravel .overlain 
by fine all"l,l,.vi~l sand and silt deposits that support o. · 
luxurir.rit fa.rest growth . A thick Uppei' Cret c. ceous con
glomerate formation outcrops both along· and within a few 
miles of Fort Nelson ·Ri vor, betwe<m 12 and 35 miles south
east of Nelson Forks. ThG conglomerc,te form.s a plateau that 
rises gradu8lly in an easterly direction to an elevation of 
a bout 1, OOO feet 2bovc -the ri vcr~: .. · ThG plateau drops abruptly 
into the river valley along prominent escarpments (Sec Map) 
t he.t. are marked in· many pl&i.:cc--s-..:by· a:-lmos:t vertical bluffs 200 
to 300 f eet high. ~be same conglomerate formation forms an 
escarpment that extends northerly for over 50 miles along 
the east side .. of Toad and Liard . Ri vcrs arid northeast erly for 
15 miles, a few miles west of Beaver River. The es carpment 

, is broached by' Liard River 6 miles west of the mouth of 
Beaver River, __ .and .. the latter stream breaks a-cross - it 18 
miles upstrean from Liard River . . It forms the west boundary 
of a plat eau tho.t towards Tond River rises to 2,000 feet 
above Liard and Toad Rhrers. This plateau -becomes gradually 
lower north and east from Toad River and me r ge s with the low 
but hilly cour,try of.Liard Valley . 

Photographs of Liard Valley downstream from the 
mouth of Fort Ne lson River show a low, wide valley for about 
50 miles , as far as Fort Liard. · Farther north the river is 
bordered on the west by Liard l\1ountains . of the Mackenzie 
Mountain system. West of Hall Gate , 100 miles to the south
wcst, the Liard flows southeast around the northern border 
of the Rocky Mountains. The latt er trend northwest , whereas 
Liard Mountains strike north. Betwean them is an area · 
drained by Grayling, Scatter, cr·ow, and Beaver Rivers, in 
which the topography is alternately either plateau-like or 
mountainous, with mountains reaching elevations of about 
4, 500 feet. Jlfouritains rising sharply to 3 , 500 foct above 
Bo2,vor River Ve.lley vrnrc cncqunter.:;d 38 miles up Beave r 
Riv~r from tho Liard. Theso strike southwest and appear to 
afford somo protectio~ against cold winds to the comparatively 
lovt v'.llloy s of Crow and Bc2vcr Rivers, which are vvc ll timbered . 
Anticlinal mounto.in folds near Hell Gato strike northw0st, but 
20 miles up Grnyling River swing to the northeast arid line up . 
with the mountains across Crow and Beaver Rivers . ·East of 
these mountains to Liard River there is much lower plateau 
country with doeply incised streams . Scattor River for 
10 miles west of the Liard has out a precipitous 500~foot 
deep channol through a plateau that rises to about 700 feet 
above Liard River. The headwaters of Scatter River, 30 6iles 
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 Middle Triassic beds near 
Crusty Creek and east of the mout h of Toad River form hills 
that rise to 1,000 feet above the river. 

ST RAT IG'Rii.PHY 

General 

The rocks examined in the map-area are all sedimen
tary. IJ'hey rari ge in age from Carboniferous to Upper 
Cretaceous and have an aggregate thickness of a bout 11, OOO 
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 m~les . 
northwest of Hell Gate, and it is probable that they under
lie the formations described i n this report. 

Table of Formations 

.Age Formation Lithology Thickness 
Feet 

Pleistocene Gravel, sand, silt, boulder 0 to 200+ 
and Recent clay. . .. 

Unconformity 

Sandstone, marine shale, con-

Upper 
gl~h1erate, concretions. 1 , 000+ 

Cretaceous Fort :Ne lson Cor.glor.18rat e, gr it, sandstone, 
shale. 560+ 

L / . ep1ne M.ari11e ' shale s, sandstone 
lenses ; cobcretions • 2,000i 

Scatter Sandstone, marine shales; 
Lower concretions. 750+ 

Cretace.ous -
Garbutt Marine shales, sandy shale; 

.. concrations . 2,000+ -
Unconformity 

Middle to Toad Sandst oGe, limestone , marine 
Late Lower shale; darlc concretions. 780 to 2,4 
Triassic 

Early Lower Grayling Gre;y ," shale, ripple -Darked 
Triassic sandstone lenses. 500+ 

Permiap Chert; . some overlying 
sandstone and shale. 150+ 

Carbonifer--::. Sandstone, sandy argillite, 
ous (? ) and argilla.ceous shale, 
Permian limestone. 1,600+ 

00 
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At a distar~ce of 38 miles.: from the Liard, Beaver 
Riv·er breaks t hrough a mounta i n r ange that ri s es to 3 ,000 
feet above it. Merrill Mounta in; the fir st on t he north 
side of the Beaver, i s compo~ed of sedimentary rocks of 
Permian age with some , possibly tJ.P:P~ r Carboniferous, strata 
exposed along its west side . ~he ~ beds strike north 20 de grees 
east ,and dip 10 to ?O _degrees · southeast. The mountain rises 
at a 50-degree slope to 1, 400 fe~t above the river, flatt eri.s 
for a short distance, and then rises · ~r~dually toward the 
northeast to an elevation of about 4 , 500 fee t or 3,000 feet 
above the river at a point about 3 mile s north of the stream. 
An examination of t he steep , lower s l op e disclosed a section 
of grey to yellow sandst one s· wit h so:-Je calcareous and shaly 
beds. Fossil collections we r e obtained from various strati
graphic horizons o~ · the ste ep sout hern slope of Merrill 
Mountain, and have Qe en. identified by A.E. Wilson of the 
Geological Survey. · One collection, at 420 feet above the 
river, included Pustula sp . A, P. sp . B, Dictyoclostus sp ., 
Leiorhynchus sp . B, Athyris sp., and Dielasma sp. A, and was 
stated to be of Upper Carboniferous or Permi_an age, probably 
Permian. 

A second lot, collected 280 feet hi gher up the 
slope, included Buxtoni a sp ., Dielasma sp . B, Allorisma sp. 
B, and .Aviculope ct en sp ., and was re garded as 11 probably of 
Permian age 11 • The spec ies of Aviculopecten may be close to 
Limipecten morsei Newell, but is poorly preserved. 

A t hird collection , from 200 feet vertically below 
the peak of Merrill :Mountain and over 2 miles north of the 
riv~r, contained t he following : Echinoconchus sp., cf. 
i\'Iarginife ra sp. , Leiorhynchus sp. , Pugnoides sp ., Dielasma 
s p • C , and Ma rt in i ops is s p • 

A limestone lens 2 feet thick, which lies 300 feet 
southwest of t he localit y whe re the l as t described collection 
was made , y ielded t he fo llowing : Crinoid discs, Bryo zoa, 
Productus sp . A close top, uralicus Tschernyschew , 
Ma r ginifera sp. close t o :b:I. jisuen-sis ·Gli.ao , Dielasma sp ., 
and an "Bn identifiable bra chiopod . This ar.i.d the preceding 
dollectibn represent s trata that are al~ost certain l y of 
Permi an age. 

Permian 

The lower sout heast s lo pes of Merrill J!.'Iountain are 
blanketed by ~- chert formation that strikes north 20 de grees 
east and dips l5 de grees s9utheast. On its projection towards 
the northwe st '1 t : would appear to be st rat i graphically higher 
t han beds on · t 11e 'peak of t he. moun tain. Where exposed in 
bluffs or" t hEr e'ast flank of Merrill Mountain, 600 feet north 
of Beaver River, it i s 150 f~et t hick . The che rt occurs both 
massive and ro ughly laminated.,. and is in beds that vary from 
1 to 10 feet or more in t hickhess . The beds ar e separated 
by layers of shale from 1 to 3 inches t hick. The chert is 
grey to black , rust-stained on weat he red surfaces , and is a 
brittle, highly fractured rock, traversed by numerous joint 
planes. It is overl a in by about 30 fe e t of calcare ous sand
stone. Fossi ls collected froo loose blocks of the calcareous 
sandston e at the west end of the chert bl uffs , 540 feet above 
the river, i n cl uded the fo ll owing forms , identified by 
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A. E. Wilson and regarded as almost certainly of Permian 
age: Fenestellid bryozoa , Pr oductus sp .. close to E· 
uralicus Tschernyschew, Spirifer sp., Mar-ginifera sp. 
close to M. jisuensis Chao , . and cf. Sphenotus sp . 

On t he south si de of Beaver Rivei the chert 
f ormation extends all the way up the east flank to t he 
top of ,t he fir st mountain, 1 , 600 feet above the river. 
Two fossil species colle cted on the rtorthwest sid~ of 
the mountain at the water's edge , cf. Solemya sp. and 

.Allorisma sp., were identified by A. E . VJil son as 
Carboniferous or Permian . · The thickness of the Carbon
iferous (?) and Permian r ocks exceeds 1,600 f eet . 

Triassic 

Sedimentary rocks of Lower and Mi ddle Triassi c 
age outcrop almost continuou sly along Liard River for 16 
miles , ~rom Hell Gate to a point 2 mi les east of the mouth 

,of Toad River. Both Upper Triassic and Jurassic beds are 
· mi~sing in ·the section east of Toad River and black shal~s 
that overlie t he Middle Triass ic strata are thought to be L 
of Low6r 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 Rivor , but in that sector the 
Tri~s~i c strata are largely concoaled by drift . 

-· 
. For 10 miles west and 2 miles east along Liard 

River from the mouth of Toad River , Triassic strata form 
a broad major anticline strik i ng nor t hwest , wi th beds on 
the nor thee.st limb dipping from 10 to 35 degrees north
east .and on the southwest limb up t o 75 degrees southwest 
_(S ee structur e section on map ). Numerous small anti.clina l 
f olds , generally with gentle dips, are superimposed upon 
the major anticline . East of Toad River the Triassic 
strata are overlain by Lower Cretaceous r ocks that strike 
north and dip east at from 10 to 30 degrees . Near Hell 
Gate the Triassic beds are comparatively closely folded. 

I 

Graylinr-; Formation . This name is proposed for a 
series of soft ; laminated, friable, grey shales that out 
crop almost continuous1y·a1ong Liard River for 4 miles 
west and 5 mile s east of the mouth of' Grayling River . At 
places beds of hard, rippl e- marked sandstone , ranging from 
1 inch to 10 f ee t in thi ckness , are interbedded wi th the 
shales . Excellent exposures of the formation appear along 
Grayling River in cliffs as high as 300 feet, and this is, 
therefore, regar ded 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. In 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 ~andstone beds rarely exceed 2 or 3 feet in 
thickness, and more· commonly are less than a f oo t thiok. 
A mile up Grayling Bi ver a sandstone bed., up to 10 feet 
thick,. was seen to thi~ gradually and ·t o disappear in a 
distance of 1,000 feet along the strike . The formation 
h8.£? an 'observed thickness of about 600 fee t , and t he to.tal 
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. HcLearn 
of the Geological Surve;/ as cf. rl'lonotis stachei Bit tner, 
permitting . a teGtative dating of early Lower Triassic. 
This form w:as also fotmd on the north side of Liard River 
2 r.1 iles east of the 111outh of Crust y Creek . 

Toad Formation. ErovJn and black , platy shales and 
siltstone, sa~dstone , and limestone beds that overl ie t he 
Grayling formation form a lithologi cal unit that has been 
named the Toad formation. Type localities .are Toad River, 
2 miles south of the Liard, and Lia.rd Rivet _, P.~tween Hell 
Gate and Garbutt Creek. The formation is ·aoout 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. Lioestone lenses less than 2 feet thick 
occur in this formation on the Liard near Toad River , but 
9 miles west the section includes 40 feet of sandy lime
stone as well as individual limestone beds up to 6 feet 
thick (See structure section on map). On Hell Gate Island 
the top()f the formation consists of 50 feet of lir:iestone 
and sandy limestone contair1ing J:Jathors tites .mcconnelli 
Whiteaves and paonella of late 1'.Iiddle Triassic age. 

On Garbutt Creek, 6 miles northeast of the mouth 
of Toad River, the top sandstone member of the Toad forma
tion i s separated from overlying black shales by 5 fee t 
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 form~tion. 

The following is a couplete section of ~he Toad 
formatio11 · as ei::pbsed along Liard River near the mouth of 
the Toad. The sandstone beds li sted at the to~ of the 
section are· cor-.fornably overlain by the Lepine shales on 
t he southeast side of the Liard about 2 1:iiles downstream 
froo Toad' River, ·~nd.the base of the formation lies con
forr:1ably up on Graylirig shale s 1 mile downstream frori1 the 
mouth of the Toad. · 

Top of Section Thickness 
Feet 

SaJ.J.dstone 8.1.:6. siltstone , r:1ir:..or shale beds ..•••.•.• 75 

Limestor.e, black , bituninous odour, fossiliferous . 1 

Shale, black , argi llaceous; dark concretions; 
f 0ssi1ifer0 us . . a •• 0 0 • 0 ••• 0 0 0 • 0 •• 0 0 0 • 0 0 0 '> ••••• ' • • • 3 

LimE)stor,e , black, impure; contains Sturia sp . and 
Longobardites ? sp . ("Prooab.l'y° l'Iiddle 1.I:riassic 11 ) 2 

Shale, black, argillaceous; dark concretions; 
foss ili ferous ................................... 12 . . . . 

Limestone ,· b1ack , irrip.ure; bitu;ainous odour; 
fossiliferous ................................... 1-~ 

Shale, black , · platy; .d.ark concretior1s .• ·••••• • ••••• 10 
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S~ndstone and si ltstone, most ly grey to sandy 

Thi cl.r..ne SS 
Feet 

yellow with some thin shale beds ••••••••••••••• 200 

Shale, bl ack; s6me dark concretions ~ a few 
limestone strir,gers Wider 1 inch t hick ; dis-
seminated pyrite ............................... 72 

Limestone , li ght grey , fossiliferous; containing 
Wasatchites sp., Xenoceltites sp ., Monotis cf . 
hiraaica Bittner; ige "later Lower Triassic" .... i 

Shale, black; dark concretions................... 3 

Sandstones, siltston6s , and shales, grey to brown 400 

Total thic}cness 780 

A more accessibl e section across the. Toad formation 
is exposed on the nort h side of Liard River , 9 miles west 
of the section given above and 1,592 feet thicker . The 
fossils list ed we re ident ified by F.H. llcLearn. 

Top of Section Thi clme ss 
Feet 

Sandstone , argillaceous , massive , thickly bedded 50 

Sandstone, impure, brown, thinly bedded . • • • • • • • • 40 

Sandstone, calcareous , grey ..................... 40 

Limestor~e, massive , hard , grey .................. 6 

Sandstone, coarse , grey , calcareous ............. 4 

Concealed interval, probably shale .............. 100 

Sandstone, clean , hard , sandy, ye llow........... 35 

Sandstone, grey , calcareous; alternately massive 
arid thinly l a1~1i11ated .......... •.• • • • • • • • • • • • • • • 1 90 

Concealed i~t erval , p~obably shale.............. 40 

Sand.stone, grey , calcareous; thick, rJ.ass ive beds 80 

Con cea led i nterval (shale and sandstone on south 
s i de o f l" iv e r ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

Limestone, black , sandy, fossil iferous , contain
ing Japonites sp .j Parapopanoceras sp ., . 
LongoGardites sp ., Ostrea sp ., Tri9onoclu~ sp.; 

" b bl -I.dell T . . n • age pro a y ~1 e r1ass1c ••••••..•••••••• 

Shale, black, platy , .with dark concretions con-
tain.ing fossils .............................. . 

150 

40 

35 
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Thickness 
Feet 

Sandstone, dark grey , calcareous .•••• •···· ........ ,.. lO 

Shale, black, slaty •••••••••••••••••• ~........... lO 

Sandstone, grey , calcareous, massive •••••.•• .••• . ~. £ 

Shale., brown, soft, crumbly.................. ... .... 3 

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

Shale, black, platy •••• ;.~........................ 8 

Sandstone, dar ~c , impure ·. · ............................. ~ 4 

Shale, brown and black l aye red ••••••• : • . , .. ........... . 3 

Sandstone, calcareous; containing a few shells~.. 30 

Shale, dark .....•... ·. · .. ; .. ·· .. ; .• ·· ·• .. ·· ~. · · .. ··..••..••. 1 

Sandstone, calcareous, dark grey .~ •• .•••• .•••••••• ·• 18 

Sandstone, impure, slightly calcareous ........... 20 

Shale, ·black, with Cj_ark concreti ons .............. 6 

• Sandstone, calca.re ous, grey.... • • • • • • • • • • • • • • • • • • 1 -2 
I 

Sandstone 'ar:.d shale, mostly drift covered · •••••••• 

Sand stone , ir.1p ure, dark brown ; massive beds and 
some f i nely laQi n uted beds .•••••••••••••••••••• 

• • Sflale s , blaclt • ...................•........ :• .......• 
• c 

f, 20 

70 

10 

Sands tone, calcareous , t h in-bedded ••• ·••• .••••••••• 30 

Calcite vein , parallel to bedding , sheared , dip 
55 degrees southwest ••••••••••••••••••• ·--····· 

Shales, brown, platy , thin -bedded...... ............ 75 

Sandst·.o'ne.' , calcareous , buff weathering........... 2 

Shales~ .brown, ·thin ly stratified, wit h beds of 
buff. :we athering , calcareous sandstone 6 to 12 
inche s. thick occurring ro ughly •every 10 feet... 300 

Shales, black to brciwnis h black , t hin-bedded, 
p l atj ; •. ~....................................... 325 

Sandstone, g rey , impure, massive, hard ••• . : ••• .•• '.. 2 

Shale and brown , sandy shale.. • • •. • • •. • • • • • • • • • • •.• • 40 

Sandstone, buff weathering, i mpure, hard......... 1 

Shale, brown and sandy .. • • • • • • • • • • • • • • • • • • • • • • • • • 5 
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Thickness 
Feet 

Sandstone, buff weathering , impure . .. . .... . . .. . l 
... '"<II. .. -l·~ · • .. "" .• •.• .• 1 , - I , 

Shal~ ' · brown, thin- bedded, platy •.• ..•. ·• • • .. • • • • 240 
. . ... .. ~ ... .. . - - .......... • . ~ - ~ .; . 

Shale , black, thinly laminate'd',' 'p'laty.·.... ... . . 300 
.. . . ... - .. ... :... .. .. ,"' .... ·.· . ' ~ . 

Concealed interval extending easterly and 
probably4.li,t:l.G:~-::c·l.a.i-n- ,.Q,y., .i;iofter, grey shales of 
Gr,ayling formation . · "· · · · ' ' 

.. ' .... .. 
Total thickness·: 2:,37.2 

·., ' . . ..... ·- . ... ...... 
The '4ci-foot zone·· of. d.arK; 'impure ' limeston~' . at 

735 feet f.ror.1-the ~t.ap . of. the formation, contains, in 
addition to' -tlie ·fossils. Yi·s·t-e·a; ·t11e remains· of an · · 
icht.hyosaur·. · -G-:M ... Sternberg of the Geological Survey 
reports th'a't the f e ssil, v'ertebrge · submitted to him for 
examinati~~ .appear to belong to the . genus Cymbospondylus . 
He says, "It compares more nearly with Cynbospondylus 
pi soosus ~~~dy ;. ~r:.ow ... :tfJ..e. ~I.i ddle Triassic of Nevada , but 
that species is . so poorly k,D;CWn ah'd' the Bl'it·i ·sh Columbia 
specimen ··~Q :i,nc.<?Jll.PJ..e.t.e. that exact r .eference is not 
poss_ible". \ ·· · · · ~ ·. · · 

. . . . . ~ .. ' : ~ . .,, Lower Cretaceous 
• • I -

· Approximately 4,~oo feet of marine shales and 
sandstones· bf ··Lovver ·Oret;.ac.eous age are exposed al.ong . Liar'1 
and Toad Rivers east of their junction. This thick column 
of r e ek lias been· subdivided on a basis of lith, logy into 
three formations, the Garbutt , Scatter, and Lepine . These 
marine sh.a,les and sandstones are the equivalent of the 
Fort St . · J6hrf group" ·of .peace· .Ri ver district .. · 

•
1

~·G·arbut·t Forrmation .·. · . -T·he, name .. ~ .. f . ··t.hi s :form.a ti;• n is 
proposed from that of the type locality on Garbutt Creek, 
where it' i~- \ve-1·1 'exposed. It . consists of about 2 , OOO feet 
of dark, friable shales that weather into small, rus't
flecked particles . The contact of Garbutt shales wi~b 
underlyirtg· Mil!dle T-r .ias.s;i:c.-.s.an.d.stcme was observed on 
Garbutt Creek 5 miles north of the Liard . There, ~hin
bedded, "We'l':t .. sorted T:r;~assic sandstones are overlain by 
5 feet of coarse, brown, impure sandstone that contains ' 
carboniZe'd' ·"ltvood fragments and may represent Juras.sic 
sedimentation . The impure sandstone is overlain by black 
Garbutt shales exposed in a 100-foot bank . The sbale in 
this ban)c contains rusty argillite beds 3 or 4 iriche$ 
thick that lie from 6 t e 10 feet apart . Similar argillite 
beds appear at intervals higher in the section, and con
cretions are common at some horizons . The concre~ions are 
rust stained· and . some . b:S:Y!3. ?- y.9r.e. .of .firw .. PY.r~ te_. No 
fossils have been found in 'the Garbutt shales , but they 
are believe~ t • · be the equivalen~ of the Moosebar formation 
of Peace River Valley in Fort St . John district and of the 
lower paT•f-'{J{ . .thB- · Bu.cki11gJ:i.o~se formatj_on of the Sikanni 
Chief area south of Fort Neison. ' . , . . ' ~ .. 

. .C . 

. ~ . .. • ... "" ... . :,_ ..,, . ,.. 
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Scattc)r For::iatior.. The succession of sandstor,es 
and sh:.ales thd.t overlie the Garbutt foruat ior. have beer;. 
namet t~e Scatter formation , the type loc~~ity beiLg .a long 
Scatter·River·where·t he beds are exposed for over·lO miles , 
coumencir.tg at a point 1-} wile s we~t of ti-ie Liard. In, t.his 
distance Scatter -River has cut a rock · canyor .. whose walls 
rise abruptly to fr om 400 t o 500 feet above the valley 
botto~ . For ·the·first half mile the beds dip ' fro~ 5 to 17 
degrees east, but in the next 5 miles to the west they are 
ho ri zontal. · ·Briefly the Sc~tt~r section , frora bottom to 
top , co6prises the following : 75 feet of sa~dstone , 125 feet 
of shale; 250 ·fee t ·of s~ndst6ne and shaie , 20C ' feet of black 
shale, an·d 1 00 feet of sari.dstone and sho.le . Foss.i,ls collected 
from t he u ppe r 3'00 feet ·of t he f\01\mation ·were identified by 
F . H. McLearn of the Geological Survey as amm0nites of the 
species ·rnocera:mus ·ca:a:ott er,sis of t he late Lo vie r Cretaceous 
Gastroplitos zone. Th i s woul d equate tho Scatt0r formation 
with t·he ·Commotion: ·foi~batiori of Pine River area , arJ.d probably 
with t he Gatos formation .of Peace RivJr foothills • 

. ~ _. ! ·: !·. ; . .' 1 ' 

The fol.lowing is a det.a iled section of the Scatter 
format·i·arr as measu'.red·;along Sca-tter River it miles · west of 
the Li a r d : 

' •, 

':Lop of Sectior"' Thickness 
Fe~t 

__ .San.d.st one (strike north '15 · d-egree s east :, di'p 1'7" -· ·· ' 
<;tegrees southe ast) .... o •••••• o ••••••••••••• o ••• 

Shale, grey , sa...'1dy , with concretions •••.•••••.••. 10 

, ;. &andst one · ''fine...:grained. · wi t b: .rusty .concretions • • ~ . 
. . _: ~; ' I . . - I ... . . . . ,; . : 

Shal'e.;; · grey , sandy, bedded, >· wi tµ rusty concre.t ·ions 
.~ : . . : :·. •'f ..:: ,.. '• . : . . . . ' . 

5 

S~rids_i'Ohe, grey , harci , .'Y'li th :rusty __ co~c·~etioiis .• ; ~<~ 
. .. . '. ..... ~. ! . . . . . . : : . ' : . . :~ ~ .. 

5' ... ·. 
. .. 

·_. Shale, gtey, bedded. , · with rusty coricretioiis . . . ~ ~ . 
Sand.ston\3 ~~ clean , - hard , ::tedd.eu , · with concretions '. .. :; · 30 

.c . . , 

Sha l e ; 'grey ,' b'edded, sand.y , with con er et ions" • --~ : ~ •· 4 
. . . j . - ~ ' . ; ; ~ : . ·: : .• . ;_ ' . . . ':' . . . :·: : ~ . . . ' -·· : . . . . 

" . .s~·d..k"ti~·~~ , bedded, fine , .with : r~sty cO.nc.r.etioi1~ : · •• 1 3 

. - Shal~, greyi wit h· ruety concretion~ • • • • 0 • • • • • • . • • • 5 
.. 

·Sandst one , bedded , with concretions contai.ding 
· Inoceramus cadottensi s •• . • .• ••. •• ••...•. -. · ••• , • .". 15 

' .--.- : . ' -·" ·- . .. • ' • . •J 
· Shale,- :fine-grained , · black to dark grey , ·sandy ? 

with concretions conta.ining I :10ce rar.ms ·· · 
· .... cadotterisis ·· ... ...... · ........ ··.· ···········~······· · 200 

Sandstone, bedded, with concrot ions · • • • • • • • . • • • • • • 2 

Shal~, ~iack to dark grey, with concretion s ••..•• 20 

Sandstone, hard· , bedded , with concretior.s •.•.•••• 1 5 

Shale, dark .grey , bedded, with concietions ••••••• 25 

Sandstone, bedded , with concretions ••. . ....•••• • • 2 
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~hickness 
Feet .. 

Shale, dark grey, with concretions ••••••••••••••• 25 

Sandstone, beO.ded, with concretions · ••••••••••••• -~ :'· 2 
• • -r·· Shale, dark grey, with concretions •••••••••••• ~ •• · 4 

Sand·stone, bedded, with concretions • • • • • • • • • • • • • • 3 

Shal~i dark g~ey, with conc~etions •••••••••••.•••• 10 

SandstQne, fine-grained, bedded, with concretion~ 15 

Shale, dark, with concretions • • • •• • • • • •.. •• •• •• • • •• 3 

Sandstone, bedded, with concretions •••••••••••••• 2 

Shale, dark grey, with oonoretions ••••••••••••••• 6 

Sandstone, clean, bedded, with concretions ••••••• 100 

Shale, sandy, bedded, with concretions ••••••••••• 25 

Shale, black, friable, with many concretions ••••• 125 

Sandstone, with thin shale layers and conc,retions 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 overlie the Scatter formation. These upper shales 
have been named L~pine formation after Llpine Creek, which 
flows east into Liard River 12 miles south of the Scatter. 
On the east bank of the Liard, opposite the m-0uth of Lefpine 
Creek, the shales contain numerous concretions, and at this 
locality most of the concretions contain fossfl 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 cf. 
kingi, Inoceramus cadottensls, I. cadottensis var. altifluminis. 

A zone .of thin-bedded, friable, grey to black, 
flaky shale outcrops between elevations of 300 and 800 feet 
above the river on the steep slope opposite Lepine River. 
The. lower part . of the zone is studd.ed with large, flat con
cretions that contain abundant specimens of Placentioeras 
liardense .Whit., .identified by F .. H. ·Mc-Learn as late Lower 
Cretaceous:---T"he Lepine formation is believed to be the · 
equi valen.t .o.f the .Cruiser and Goodrich format ions of Peaoe 
River Valley, Fort St. John region, and of the Sikanni 
formati .on in. the -Sikanni Chief district south of Fort Uelson • 

. . On. the east side of the Liard, opposite the mouth 
of Scatter River, the greater part of the Lepine formation 
is exposed in . a steep scarp slope that rises 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 •.•••••.•.... 30 

Sandstone, straw co l oured , with rusty concretions 10 

Shale, dark, with rusty concretions ..•.•.• .•..•. 30 

Sandstone , straw coloure~ ,· with rusty concretions 10 

Shale, dark, friable~ . ~i~h rus~y concretions .•• ~ 110 
;i . 

Shale, dark, firm, with condretibn~ ••••.•••.••.• 

Shale , friable, grey , br.eak'ing' in thin flakes , 
vv i tl1 con cret i on.s. . .... .. ~ . ··: ~ . • .... · ... · ... ---... ......... . 

l • • • ~ • 

Sandsto11e and shale· , witn·- ·a: 'few concretions · .•• ~ . ~ 

Shale·, . friable. ~ vH th ·±ust-stained concret ipµs ••• 
~ : J ~ • 

Sandst.one :. and shal~ in· alternating .beds, witl~ , 
. • . • . . . ··i . . - . 

concre~ti?~~ ... ... · =-~ ••••• • •.••••• .•••• · •••••••••• · . ~ •• 
' : I : ' • • f ;" • ' ' • 

Shale, · s_oft 1 _crumb,J-y; with conoret _ions •••••••• .•• 
. .. - ~ ' ' 

Sandstone in :2- t~' 6.:'.:.:inch bands with thin shale 
partings · .. .... •./..;:. .. ·.· . . • ....... -... :.-· . • .................. . 

' .~.. . . 

Shale, friable, 'with ;c.oncretions ••.••••••.•••••• 

Sandstone, impure, shaly ; with concretions •••••• 

Shale, dark, with 1- to 2-inch rusty argillite 
beds at 10- to 20- foot intervals ..•••••••••••• 

Sandstone and fine conglomerate •...••••••••••••• 

Shale, dark , rust-flecked, crumbly , with 
scattered iron-stained. concretions and· a few 1-

90 

·330 

'10 . 
15 

' ·· 4 

10 

10 

18 

2 

160 

1 

.. 
to 2-inch beds of argillite ••.•.....•••••••••• 82Q 

~hale, concealed beneath Liard River and drift 
at mouth of Scatter River , at least •••• · ••••••• 340 

~· 1, {} •. 1 .>.·#: 

Total thickness 2 , 000 

Upper Cretaceous 

Fort Nelson Formation. The first outcrops tO. be 
seen from Fort Nelson River below Fort Nelson ar e f lat
to pped bluffs of conglomerate , grit , and sandstone. They 
ri se to 1 , 000 feet above the river at dist~nces of 2 or 3 
miles no rt h and ·south of the stream and , roughly, 35 miles 
southeast of Nelson Forks. A 'f 'ew miles farther downstream 
the bluffs are close to the river and they form its east 
bank for 12 miles. They decrease gradually in height 
toward the northw~st ancU-di sappea.r beneath the dr i ft 10 
miles south of Nelson Forks. The conglomerate beds strike 
n.Qrtheast and dip from 2 to 3 degrees northwest , thus 
accounting for the gradual topographic slope to the north
west . The :Lo1fl'..e."r slopes below t he nearly vertical cli ffs 
of congl omerate that face the river are littered by a talus 
of huge conglomera~e .. ~~~cks that conceal t he underly_ing shale . . . . . . ' . . ~ ~ 

'. 
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formation. The bluffs were climbed in two places, 3 miles 
apart, and at ~a~n p+ace 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 
conglomer~te ~s 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, quartzite, chalcedony, 
jasper, ~~d minor calcite or limestone. 

~~cau~~ . the conglomerate beds are well exposed 
along Fort Nelson River they have been named the Fort Nelson 
formation; they are, however, equally well exposed, together 
with the underlying .Lepine shale, in a scarp along the east 
side of Liard River, and this is, consequently, held to be 
the type _iocality. The Fort Nelson formation underlies a 
plateau tha.t rises 2, OOO 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 water~ edge to the top of the plateau extends north
east along the Li~rd for nearly 25 miles, from near the 
mouth of Toad River to a point·4 ·miles west of the mouth of 
Beaver River. There, the plateau is reduced .. to a· maximum 
elevation of 560 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, e~endirig 
n.s it does for over 50 . miles to the northeast across the . 
map-area. Th~ topmost beds t~ the scarp are in~ariably ' 
comprised of conglomerate of the Fort Nelson formation. 
The conglomerate and underlying sandstone and shale beds 
have a common northea st strike and dip from 10 to 40 degrees 
southeast to form the west limb of a me..jor syncline, th.e 
conglomernte beds along Fort Ne lson River forming the east 
limb, with the synclinal axis striking northeast somewhere 
along the course of the lower part of Dunedin Creek ·and · 
along the valley of the .Liard north from Nelson Fo~ks. 

The following section was measured ~cross the Fort 
Nelson for~atioQ . 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 bQttom of the 
section is 1,660 feet above the river, where the Fort Nelson 
formation conformably overlies Lower Cretaceous shales of 
the Lepine formation. 

'lt' 

Top of Section Thickness 
Feet 

Conglomer,ate; clean, well-washed. beds • • • • • • • • • • • 325 

Sandstone, clean, coarse, yellow • • • • • • • • • • • • • • • • 15 
I 

Shale , dari.d • • • • • • . . . . . . . . . • . • • . • . . • . . . • • . . • • • • . • 20 

Sandstone and shale, interbedd.ed • • • • • • • • . • • • • • • • 40 

Conglomerate, massive • • • • • • • • • . • • • • • • • • • • • • • . • • • 30 

Sandstone, coarse, yellow, cro ssbedded • • • • • • • •.• • 15 



-15-

Thi ckness 
·Feet 

Sandstone and shale, interbedded .......••.•••••• 25 

Conglomerate , massive~ mostly gri t s i ze .•••.•••• 20 

Sandstone , coarse, yellow •......•••.•.•••.•...•. 40 

Total thickness 560 

A 6-foot band of shale interbedded wi th the main 
conglomerat e member on the north side of Beaver River contains 
a few · fossil leaves , but these are too poorly preserved to 
be of value for age determination . Fossi l leave s we re also 
obtained at the to p of the formation on the north side of 
Liard River, but are not diagnostic. The position of the 
Fort Nelson f ormation, capp i ng as it does over 4 , 500 f~~t 

' ' ,i.; 

of Low~n ,Cret aceous shal es , and sand.stones and. lying -:. 
immediately below shales and sandstones con taining Upp.e'r 
C~etace oue fossils, suggests that the conglomerate may mark 
the beg irul:.ing of Upper Cretaceous sediment at i_on . If so , this 
forrriatfon may be the northern eq_ui valent of the Dunvegan 
sa.rid:stone. 

Upper Cretaceous sandstones and shal es that .. overlie 
th~-~ort Ne lson formation outc~op along t he east side 6f 

·, : .)~,eaver River from 4 to 12 miles north of t he Liard. Coarse 
· :·: and. fine, loosely consolidated sand.stone and dark shale beds , 

· with a few thin beds of hard , rusty shale, are exposed in 
bo.nks rising to as much as 300 feet above the river. They 
cont ain n few scattered concretions, and some beds cont a in 
an abundant f oss il fauna. Pyrite :from the hard shale beds 
has suppli ed acid that has destroyed much of the carbonate 
fossil remains of adjo ining beds. !n many places along the 
r~ver there is over 100 feet of sof~ , grey , +aminated clay 
shal~ containing rusty, fossilifero~s concretion8~ The 

'. clay shale grades upW-ard into poorly cemented sandstones. 
"These beds strike north to northeast and dip 2 to 3 deg_rees 
east to southeast. · A ridge of simiiar rock outcrors on the 
north side of Liard River, 9 mi l es northwest of Me lson Forks. 
The r:ldge is roughly 500·· feet high , wit h 200 feet of sandstone, 
shale, and thin cc:inglomerate beds exposed on the s outh .plope 
close to t he water . The beds strike· north and, dip 2 . ~o : 3 
degrees east. Other exposures were observed on t he south 
bank of Li ard. River west of the mout h of Dunedin Creek and 
are flat l y i ng . 

Fossi l s collected from the west side of a prominent 
hill east of Beaver River, 6 miles north of the Liard, we re 
identifi ed by F. H. McLearn as including Oxytoma , Pteria, 
Goniomya, Scaphites ventricosus, and Inoceramus pontoni, 
and as representing the Upper Cretaceous, Scaphites ventricosus 
zone. 

Severa l l oose pieces of bituminous co a l from a seam 
at ie ast 6 inches thick were f ound near t he top of the hill , 
a short distance above the place where the fossils we re 
collected. 

Lat er Upper Cretaceous . On the east side of Liard 
River, 1 2 miles below the mouth of the Fort Nelson, there is 
a prominent hill of sandstone and shal e from which a l arge 
Inoceramus was collected by M. Y. Williams, i n 19.22 , on his 
trip to Mackenzie River (Willi ams , 1922) . This fossil is 
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reported by F. H. McLearn to be Inoceramus cf. tuberculatus 
Woods. The faur1a is eQuivalent to that found in the upper 
part . of 'I: the Upper Al be rt a shale i.n southwestern Alberta. 
The Scap'hites ventricosus zone (i1IcLear1i, 1937) occurs there 
in the lower part - -0 -f the Upper J\lberta shale. 

· :As these Upper · Cretaceous beds are ~xposed in hills 
that rise to 500 feet above . t he river, and as . the strata have 
an easte:rly di·p, it would appear that the format;ion may 
exceed 1,000 feet i n thickness. 

Plei stocene 

Boulder clay hills 100 feet high are common along 
Fort Nelson River. Back from the river 1 or 2 miles many 
hills rise to 200 feet, and these likewise may be wholly 
comprised of boulder clay. Les.s prominent deposits of 
boulder clay were noted along Liard River as far up as the 
escarpment west of Beaver River, and 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 
tip 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 bo~lders from 
distant areas, most conspicuous of which are pink granite 
and granite porphyry boulder-s. · ·rhe · occurrence of well-worked 
gravel deposits 100 feet abo1e Lia±d 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. · 

ST RUC'.CURE, 

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 
limb of the syncline, 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 in the 
escarpment along the west limb of the syncline the dip is 
generally from 10 to 30 degrees easterly. The axial plane 
of the syncline trends northwesterly for over. 15 miles about 
midway between Toad and Fort Ne lson Rivers down the upper 
part of Dunedin Creek Valley, then swings gradually north 
and then northeasterly into Liard Vall ey and probably lies 
a few miles west of Liard River for a. distance of over 30 
miles northeast from the mouth of the Fort Nelson. 

_. On the west side of Liard , River, from. G;rayling 
River north 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 ru1d faults of small 
displacement are associated with the folds. A 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 Valiey. 
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 Mountain : anticline. The west 
limbs of most of the folds in the district dip more steeply 
than th_o se. on the east. ·, 
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Toad Anticline 

A cross-section of a composit.e or major anticlinal 
fold of Triassic and Lower Cretaceous strata is exposed for 
12 miles along Liard River between the mout hs 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, whe re examined on both Liard and Toad 
RiveTs, strike northwest and dip from 20 to 30 degrees north
east . The beds on t he southwest limb, east of Brimstone 
Creek, dip from 45 to 75 degrees southwe s t. 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 
northwest and is; believed to lie about a mile east of the 
mouth of Grayling·River. The extent of the Toad anticline 
north and south f .rom Liard River has not beer .. determined, 
but judging from· t he to pography 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 whe re other anticlinal structures swi ng northeast 
across its path up the valley of Grayling River. 

Scatter River Monocline 

The Cret aceous rocks a long Liard River near the 
mouth of Scatter River dip from 10 to 30 degrees east. 
Commencing it miles · west of the Li ard, . the beds alo.ng 
Scatter River dip - le~s arrd l ess steeply to the east . From 
2 to 8 miles west of the L-i ard. the Scatt er formation is 
flat . lying. The r esulting terrace structure mi ght form a 
possible trap for petroleum if it we re present in the under
lying rocks. 

Beaver River Anticline 

The Fort Nelson formation dips southeast between 
30 nnd 35 degrees where .Beaver River crosses it 18. miles 
upstream from t he Li ard . · The underlying :u(pine shale and 
Scatter formation also dip southeast for n distenc·e of 2 
miles nort hwest along Beaver River from the cong1omer:ate 
escarpment. A little farther northweBt the beds ·are · 
horizontal, and for t he succeeding · 5 miles the Scatter. 
formation dips about 3 degrees northwesterly. · · .. · ·:. 

~ :_ : . r 

Dick ie Mountain Anticline 

Merrill Mountain, t he first · encountered on the 
trip up Beaver River, lie s on ;the no rt h side between 38 
and 41 miles upstream from t he Liard, and Dickie Mountain 
is the next one to the northw.est, between 42 and 47 miles 
upstream. Dickie Mount ain trends northeast and forms the 
southeast limb of an anticline, both limbs · of which appear 
to di p from 1 5 to 25 degrees, respectively, to the south
east and northwest . A study of air photo graphs reveals 
that t he axial plane of Dickie anticline extends south 
almost as far as the small northerly bed in Beave t River 

· 47 miles upstream from the Liard, and that it ·ext.ends n orth
east to La Biche Ri'ver. Exploration during the past season 
was carried only as far u.s Merri ll Mountain . The strat 2. on 
both Merrill and Dickie Mountains dip from 10 to 20 degrees 
southeast, and as Me·rrill M:ount a in is comprised of Permian 
strat a with Carboniferous beds a t its bc:.se , it .may bo 2.ssumed 
that Dickie Mountain is compri sed of Ca rboniferous or older 
beds . 
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Beavercrow Mountain Anticline 

A prominent 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 
mountain forms the southeast limb of a 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 Mountain strike northeast and 
dip between 10 and 30. degrees sout heast . The west · side of 
the mountain is marked by a steep escarpment. From 2 to 4 
.miles west of the escarpment, the northwest limb of the 
anticline is marked by prominent hills the strata of which 
dip from 35 to 85 degrees towards the northwest. Beave.r 
River swings north around the no·rth end of this anticline 
at a point 55 miles upstream from the Liard. As the dip 
of the beds on the west limb of the anticline are the 
steeper, the axial plane will have a pronounced soutbeast 
dip. 

Other Anticlines 

A major anticlinal fold that cross·es Grayling River 
27 miles northwcst of the mouth of Grayling River was traced 
with the aid of air photographs for ov·er 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 plane dip at comparatively 
low angles to the east. They are comprised of resistant 
rooks that form a high plateau between Crow and Grayling 
Rivers, due south of Larsen Lake. The strata on the west 
side of the axial plane are not 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 Biohe cuts across a prominent mountain 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 southwe.st from the La Biohe 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 Biohe River and then swings due north. The 
limbs of the fold dip 30 to 50 degrees southeast and north
west at La Biche River, but towards the southwest the 
folding becomes gradually less pronounced and in 5 or 6 
miles the mountain 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 
anticline striking southwest for 12 miles between scatter 
and Grayling Rivers, 25 miles west of the mouth of Scatter 
River. Near Scatter River the limbs -of the fold dip about 
10 degrees northwest and southeast. Farther southwest, 
t awards Gray ling 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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OIL POSSIBILITIES 

The black marine shales of the Toed formation are 
possible source beds for pe troleum. The impure limestones 
of this formation give off a petroliferous odour on freshly 
broken surfaces. Lim~ stone, 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 Ala ska Hi ghway 25 miles west of Hell Gate. 
It is probable that the se 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 L{pine formations may contain sufficient organic 
remains to be regarded as possible source bedsw 

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 a id local oil concentration. The 
sandstones of the Scatter formation are gene rally more 
permeable than the older rocks and under suitable conditions 
might likewise comprise fav~urable beds for oil accumulntion. 
Some of the sandstones and grit conglomerate 'ho rizons of Fort 
Nelson form~tion are also ~uite porous. In places the lower 
lenticular beds might form stratigraphic traps where they 
wedge out on the arms of folds. 

No oil 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 bank 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 planes of small folds on both Lefpine and Crusty Creeks. 

Tho area is situated favourably with respect to 
possible source rocks and structures that aid accumulation 
of oil, but the actual presence or absence of oil in the 
area has not -been established and can only be determined by 
further work. 
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