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GEOLOGY ADJACENT TO THE AIASKA HIGHWA.Y 
BETWEEN FORT ST. JOHN AND FORT NELSON, 

BRITISH COLUMBIA 

INTRODUCTION 

The following report is based on a ge ological r econ­
naissance in 1943 along the Alaska Highway between Fort St. John 
and Fort Nelson, Briti sh Columb~a., a distance of 257 mi l es . The 
~rea investigated lies weat of longitude 121 degrees .and between 
latitudes 56 and 59 degrees. I~ compr,ises a narrow belt along the 
Highway except for a stri. p about 60 miles long between Beatton and 
Prophet Rivers where the work ws.s extended to from 5 to 25 miles 
west of the road. 

Previous ge ologica l work in this area was restricted to 
Peace River Valley and along the old trail from Fort St . John to 
Fort Nelson by way of Sikanni Chief River ; Early work along Peace 
River was done by Selwyn (1875) 1 and Dawson (1879) , It was foll owed 

1 
A list of references is given at the end of this report . 

years la.'ter by more iritensi ve studies by Mc Learn (1918). Others who 
have contributed to the geology along Peace River include M. Y. 
Willia.ms a.·nd J.B. Bocock (1932), E . :M . Spieker (192 1), J. A . 
Dresser (1922), and other ge ologists in the employ of oil companies. 
M. Y. Williams and G. S . Hume went overland from Fort St.· John to 
Sikanni Chief River and thence to Fort Nel son in 192 2 . A ·short time 
was spent by the writer r eviewing sections previously d·escribed along 
Peace River before commencing work alo~g the Highway . 

The writer wishes to acknowledge the kind assistance of the 
United States Army Engineers, Public R.oads Admini stration, and , in 
particul ar, the resident engineers and Amer ican cont ractors working 
under. their direction . Usefu l information a.bout the country was 
obtained from Mr . K. F . McCusker , Fort st. John, and through the 
discussions in the field 1,-;i th Dr . S . S . Holland , geologist in char ge 
of a fie ld party for the British Columbia Department of Mines , and 
Dr . A . 0. Hayes, geologi st in charge of a field party for Socony 
Vacuum Oil Company. Messrs . Walter I1l ench, Allan Haase, and Bernard 
A . La tour were efficient ;:;tudent assistants . · 

GENERAL CHARACTER OF THE REGION 

TOPOGRAPHY 

The Alaska. HighYiiy trends n orth\·resteriy from Fort St. John 
for 97 miles , and in this distance fol lows the height of land between 
Cameron, Blueberry, and Beatton Rivers . The divide is formed of 
gently sloping northerly trending ridges that increase i n relief to 
th~ west; towards the north the elevation of the country rise s, in 
general , about 1,000 feet in the f irst 95 miles from Fort St. John . 

At mile 972 the road assumes a more northerly route and 

2 
Mile posts referred to in this report a.re numbered from Fort St . John . 
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continues in this dir ection for 55 miles . For the greater part of 
this distance it follows a high west-fa cing scarp t hat parallels 
t he mountains 12 to 18 miles to the wes t . ·The top of the scarp, 
which has a plateau-like appea rance from the west, is dissected by 
ea st-flowing rivers and streams including the Beatton , Sikanni Chief, 
Buckinghorse, and Prophet Rivers. The hei ght of l and between the 
peace and Fort Nelson drainage systems lies between Bea tton and 
Sikann i Chief Rivers and close to mile 108 on the road . The original 

. a rmy roatj. in this a rea f ollows the top of t he -scarp a cross the div.ide 
and attains an e l evation close to 4 ;200 feet a short distance north. 
of mile post 106, the highes.t point along this s ect ion of the road. 
From. there the elevation drops to 2,662 feet above s ea -level a-t . the 
Sikanni Chief bridgel. North of Bu ckinghorse River the scarp has 

1Top of deck over first pier. 

an average elevation of 4; 000 feet, and is a pproximately 1, 000 feet 
above Mi naker . River to the west. At mile 152 the road leave s the · 
plateau , swings nor theast for 30 miles, and then follows along or 
adjacent to the east bank of Prophet River, which flows a·lmost due 
north t o join the Mtiskwa 3 . 5 miles wes-t of the bridge at mile 253. 
The elevation of the Muskwa River bridge is ab out 11 035 feet . 
Along Prophet River the road crosses numerous sma ll streams en­
trenched in .valleys sever a l hundred· feet deep . The plateau , which 
the road leaves at.mile 152 ; can be seen several miles to the east 
of the Highway as far north as mile 195 . The dissected part of 

-the plateau with steeply dipping slopes has a distinct mesa-like 
appearance. A large remnant of the plateau can be s een to extend. 
northward , west of Prophet River Va lley . South of Trut ch Creek the 
plateau is 1,500 feet a bove the creek. 

Pink Mountain is a prominent topographica l feature 
east of the f ront range of the Rocky Mountains and ab out 10 miles 
west of the Highway in the Beatton River area . The summit is about 
5, 900 feet ab ove sea-level, or 2, 700 fe et above Ha lfway River . I t is 
outlined by hard , resistant, qua rtzi tic, sandstone beds , whereas the 
adjacent , lower lying a r eas , with subdued topography, are underlain 
lar gely by shale . 

PHYSIOGRA.PHY 

The region traver sed forms parts of three physiographic 
di visions: an ea stern or Plains province underlain by flat-lying or 
gently folded beds and extending for severa l miles west of the Hi gh-
way between Beatt on and Prophet Rivers ; a western, mounta i nous province 
of folded and fa ulted re sistant strata; and an intermedia t e , transiti onal 
or Foothi ll s belt of f olded strata having moder a te r e lief and a width 
of from 6 to 8 mi l es . Klingza t Mountain marks the ea stern limit of t he 
western, mountainous province ; Pink Mounta i n lies within the inter­
mediate belt; and the eastern provi nce i nclude s a plateau-like area 
that extends east of the Hi ghway. 

The western, mounta i nous province was i nvestigat.ed f or 
12 miles a long Sikanni Chief River . The mountains there have a r e lief 
of ab out 3, 000 feet a nd are composed mainl y of Tr_iassic strata and 
some Jurassic and Cretaceous beds . Hi gher mountains f ormed of 
Pa l aeozoic stra ta lie t o the west , but were not i nvestigated . The 
.sou.thward continuati on of this easter n mountainous belt has been i n-
cluded with the Foothills be l t a long Peace River byMc Lea rn (1940), 
but owing to its hi gh relief i n the area under present cons iderat ion 
the writer pr efer ~ t o consider it as part of a mountainous province. 
Structura lly it exhibits a ser i es of l a r ge f olds and some thrust faults . 
The resistance t o erosion of the Triassic beds is an important factor, 
accounting f or the relief i n this unit. 
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In the interrnedia. te or Foothills belt the topogra. phy is 
more subdued except for that of Pink Mountain , which is compos ed of 
hard, qua.rtzi tic sandstone beds of the Bullhead group . Most of the 
belt is underlain by Lower Cretaceous shales that weather easily. 
This belt, as observed either from the mountains to the west or f rom 
th0 plateau to the east, has a. trench-like appearance para lleling the 
mountains and crossed by numerous streams f rom the west. 

The ea.stern or Pla.i!1.S province i s bounded on the west by 
a high, west-facing· scarp f ormed la.rt;ely of sandstoEe and conglomer11 te 
beds of Upper Cretaceous a·ge. To the east of the scarp the country 
has "'a plateau-like a·ppeara:uce • . It is dissected by Ben.tton , ·Sikanni 
Chief, Buckinghorse, -Prophet, and Mush.'"WO. Rivers and :rr:ay represent the 
r emnant o:t: a former pene~lain . It s lopes gently t o the east and .whET'e 
traversed is essentially free of gl a cial deposits. 

STRA. TIGRA.PIIY 

.. GENE.RA.L STA. TEl\'."ENT 

.. The rocks e:icposed :within the area tra.versea.--·- ra.nge in age 
from Lower Mississippian to Upper Creta.ceou s . Ne~r the mountain. 
front .the Me sozoic strata. have an a ggregate thickness of about 
9 , 500 feet. Only 900 feet _ of Palaeozoic rocks are expos ed , and their 
contact with overlying Mes ogoic s trata was n ot observed. Severa l of 
the formational and group names used along Pea ce River have been 
ado.pted, but a new subdivis~on has been made of the 1,3trata of Low.er 
Cretaceous ag,e compr j_sing tli.e mar i ne For t St . John group . · 

Period 

Qua. ternary 

'I'ABLE OF FL)RHA.TIOl':S 

Epoch 

Pleistocene 
a.r~d .Re c ent 

Gr oup Forma tion 

: . . 

T!'lickness 
Feet 

0 - 700 

- ·-------------------------------------------------------------------------------------

Mesozoic 

Unconfor mity .,., 

Upper Dunve e.,an 500 ,. 
·. Cretaceou s 

Lower !Fort St. J ohn ; ·Sikanni 980 
Cretaceous · ~ Cretaceous 

Buckinghorse i 3, 000-3, ()00 

I Bullhead : 1, 200-1,600 

; r 
Unc onformity ? 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Jurassic Lower ! Fernie 18-240 
~~~~~~~~ ....... ~~~~~~~~~~~~~~~~~~--~~~~~--~~~~~---~~ . ,. 

•j 

'Jnconformi ty 
·~~~~~~~~~---~~~---~~---~~~~~~~---------------------~~---~~~---~---~ 

;, UppeJ:." ~. a nd . ·. .,1 Tria. s s ic i Schooler Creek 2 ,500+ 
. . •. . ; Midc;ile : . . , 

- ·- ----- ----..; . - --- .... --- --- -- _: __ - -- ~ .... .;, .-, _ - -- __ :__ -- -- - - --- - -..!.--- -- ----- :..- .:..-- - -~----- -- --- - ---
_,. Uncon.f ormi ty ? . 

Pa l aeozoic ! Carboniferous Mississippian jgoo (observed) 

• 1. r · 
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DESCRIPTIONS OF FORWATIONS 

Pa laeo zoic 

Approximately 900 feet of Palaeozoic strata are exposed 
a long the crest of a tightly folded antic line crossing Sikanni Chief 
River about 2 miles west of Mount Withrow . The strata consist of 
light and dark gtey limestone interbedded with 13.bout an equal amount 
of black and li ght-qoloured chert and_ siliceous limestone . Beds 
range i n t hi ckness from 12 to .18 incl;les. The chert deposits are 
irregular but form continuous beds, a~d outcrops have a distinct 
banded appearance• Most of -the l'imestone is crystal line , but minor 
amounts are crinoida.l and dense . 

Fossils al:'e scarce. Those collected were identified by 
A~ E . Wi lson of the Geological Survey as of Lower. Mississippian age. 
The collection inciudes the foll owing species! cf. Trip lophyl lum 
sp., cf. Lophophyllum profundum E 1 and H•, Productus ga llatinens is 
Girty, Schizophoria cf. chouteauensis We ller, Spirifer ca.scadens is 
Warren, Spiriferella minnewankensis Shimer, Composi ta sp •, cf , 
Straparollu s sp ., and Proetus sp. 

The contact with the over l ying Mes ozoic strata was n9t 
observed , and as the investigati ons were not carried west of the 
anticline the p.osi tion of the exposed beds with respect to the top 
of the Palaeozoic section is not known, but is believed to. be very 
close to the top. 

Trias sic 

Schooler Cr eek Formation 

All strata of Triassic age in the a:rea are included in . 
the Schooler Creek f ormati on . The upper pa.rt outcrops on Pi nk 
Mountain ab ove Ha l fway River and at ·t wo· other- localiti es , 3 and 9 
miles r espectively nor t h of the r ~_v:er . Several hundred feet of the 
upper part of t he f ormation is exposed on Sikanni Chief River north of 
Pi nk Mountain and a long the crest of an anticline about 2imiles -
west of Minaker River and north of Pocketkni fe Creek . Klingzut 
Mountain and other mountains to the west f or about 10 miles are 
composed of Trias sic strata.. Mount Withrow for exampl e , which lies 
north of Sikanni Chi ef River , exp os es more than 2, 000 feet of these 
beds. As the base of the f ormation wa s not obs erved , its tota. 1 · 
thickness is not known , but is probably at l ea st 2,500 feet in the 
vicinity of Sikanni Chief River . 

The Schooler Creek strata may be subdivided f or 
descriptive purposes into three lar ge members. The lower member 
cons ists mainly of black shale , interb edded in the upper part with 
dark gr ey limestone. At.,one locality 200 feet of these black · 
sha.les were observed . Their total thickness is not known . The 
middle m~~T. is compos ed of a rgillaceous l imestone , calca reous 
siltstone , i\-jid, sandstone interhedded with dark grey to black shale 
and sa.~y shale ,. I t is at least 1; 800 feet thick. · The upper few 
hundr ed feet is' pr ed ominantly bedded limestone with minor amounts 
of argillaceous limestone and siltstone interbedded with dark grey 
t~ black, ha rd, bedded shale . · The limestone beds contain abundant 
fossils, especially pe l ecypods • . All Schooler Creek beds are believed 
to be of marine origin. 

Fossi l s collected f r om the upper member are predominantly 
of Upper Tr i assic age , whereas the middle and lower members contain 
Middle Triassic fossils. The f ollowing is based on identifications 
by F. H. McLearn of the Geologi cal Survey: 



Monotis subcircula.ris 
Monotis ala.ska.na 
Halobia 
F..a.l obia. pacilis 
M~ophoriB: 
Gryphaea cha.kii 
Oxytoma 
Spiriferina 
'Clic:mi tes' n . sp. 
Goniomya n.sp . ? 
Pleurorrlya ? nidovana. 

i 
I Pink 
jMountain 
I 
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Sikanni Chief River 
north of 

Pink .Moun ta in 

Upper pa.rt (Upper Triassic) 

' 
I 
l · x I x 

x I x 

I 
x 

x x 
x I x 

x 
x 

i -
I x 

x 
x 

Hima voti 'b.es columbiarius ! x 

Sik:a.nni Chief River 
in vicinity :of 
Mount Wi throw 

x 

:No 
collection 

made 
below 

Monotis 
subcircularis 

zone 

Middle and Lovrer pa.rt (Middle Triassic) 

Spiriferina. 
Coenothyris 
Daonella 
Na thorshtes 
Protrachycera.s 
.l:'tychites 
Trigonodus ? sp. 
Danubi tes ? 
Pa.rapopanoceras ? 
Fecten 

x 
x 
x 
x l .. 

x 
x 
x 
x 
x 

.X j. x 

A fossil horizon a.pproxi..'lla tely 200 feet fr om the top 
of the formation on Pink Hourita in contains a large number of vertebrae 
and other bones. C. M. Starnberg of the Geologica l Survey identified 
those collected and photog~raphE:d as ichthyosaur ribs and vertebrae 
belonging to the genus Shastasaurus. 

On Pink Mountain th·e highest fauna.l zone contains 
Monotis ala.skana, wh0rea:S farther west , a.long Sikanni Chief River, 
it i-s overlain by a. zone- containing llfl onotis subcircularis, the 
highest fa.una.l zone in the Tria ssic along Peace River. The- fauna.l 
zones a.re quite similar to those described by McLearn from the 
Schooler Creek of Peace River. It -is :uncertain, h owever , if the 
lower member of black shale is present on Peace River Wh6re the 
basal pa.rt of the forma tj_on is conc ea l ed . 

An unconformity is thought to ma r k the top of the for­
mation, especially as it is lmown that higher faunal zon es are 
present in the mountains along Sika.nni Chief River tha.n on ,Pink 
Mountain. The upper, Moncitis and H8.lobia zones were not observed 
on Pocketknife a.nticliw:i vrest of ·Minaker River. 
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Jurassic 

Fernie Formation 

The term Fornie i s used here .to include ~ 11 strata of 
Jurass ic age as it does in the Foothi lls be lt of Alberta. . The bes t 

. . . -. ·- l 
exposur es were found on the west side of Pink Mounto.in , about 3-z 

. mil es north of Ha.lfwn.y River, and at s ever a. l pl a ces a long Sikn.nni 
Chi ef River. The thickness of the f ormo.t ion varies at differ ent 
places . On Pink Mounta i n close to Ha lfway River it has a thickness 
of about 128 feet . Eighteen mi l es to the north, on Sikanni Chief 
River, it is only 32 feet t hick. Ab out 11 miles upstream from this 
loca lity the t hickness has increased to 240 feet . On a tributary 
creek of Minaker River the f ormation has a thicknes s of 18 feet . 

On PiILlc Mountain t he format ion consists of da r k grey to 
black, ca lcareous, pla ty, marine shale with sever a l interbedded 
dark gr ey lL~estone beds. The bo.s e is mo. r ked by 2 feet .of argil­
l a ceous limestone containing f ossils. The da r k grey t _o black, 
fis si l e shale is cha ra cteristic of the formation wherever it was 
obs erved. 

The Fernie f ormat ion i n this r egion is of Lower 
Jurassic age. Fossils from the ba sal limestone wer e identified by 
F . H. McLearn as follows: Grypha.ea , Pecten, Rhynchonella , and 
Oxytoma cf. cygni pes Young and Bird, McLearn states "A tentative 
Lower Jura ssic corr e lation can be made , but the evidence is not 
absolute l y conclusive 11

• The bla ck shale conta i ns the ammonoid 
11Arnioceras 11 of Lower Jurassic age . 

The formation is corre l a t ed with strata on Pea ce River 
and ad ja cent a r ea s to the south wher e t he beds a r e described a s 
those of the Pine River formati on. Owing, however, to some un­
certainty a s to the age of t he beds of the origina l Pine River 
section, the southern formational name "Ferni e11 is here used for 
thes e Jurassic strata . 

Lower Cretaceous 

Bullhead Group 

Overlying the Jurassic sha l es is a group of sandstone 
and shale beds a nd thin coa l s eams , a ll of which a r e of freshwater 
origi n . On Peace Ri ver, McLea r n (1 917) gave the name Bullhead 
Mounta i n formation to this a s semblage , which has a distinct upper 
member, the Gething, conta i ni ng commercia l coa l seams. Wickenden 
and Shaw (194$), working on Pine River fa rther south , have named 
this t hick a ssembla ge of beds the Bu llhead group . This term is used 
in this r eport to apply to a ll fre.shwater sandstone and sha l e beds 
that li e between t he marine shales of Jurassic and Lower Cr eta ceous 
ages. 

Stra ta of t he ba sa l part of the Bullhead group form the 
surfa ce rocks over the gr eater part of Pink Mounta i n . Outcrops ~re 
numerous above timb er line and along the streams tha t drain the 
mounta in sides. Ther e are three a lmost complet e sections of the 
group exposed on Sikanni Chief Ri ver. Two of these are north of 
Pink Mounta in and from 1 to 3 mil es above the lower waterfalls , 
which is a bout 11 miles west of the bridge . The other sect ion is 
loca t ed a t the upper waterfa lls , 9 miles upstream from the lower. 
The ho.rd qua 'rtzi tic cha r a cter of the rocks and their r esistance. to 
erosion r esults in rapids and waterfa lls where they cross Sikanni 
Chief River• · 
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The s ection exposed about a mile ab ove the waterfa lls 
north of Pink Mountain has a calcul ated thickne ss of 900 feet , but 
as it is broken by an east-dipping fault of undetermined displace­
ment, its true thickness may be conside rably greater • .West of 
Ch i.cken Creek 835 feet ·o·f b'e-cfs' vre.re measure.d •. .The. l.owest bed is 
believed to be within 200· f 'eet of the base . of the group. Overlying 
this section are 231 feet · of" a .l torna ting sandstone and shale beds 
that are considered trans itional into the overlying mar i ne shale s 

.and .are included with the overlying format ion. The we ster n section 

.at tbe upper .waterfalls ·has a calculated thickness of .l , 620 feet • 

. Such .var.iations in·thickness 'may represent a thickening i n the 
group from east ·to west~ · · · · · · · · · · 

The ·fol-J:owing ·section was :111ea_su.r .e.d .. a.long; .Sika:rµii . Chief 
. ;River west .of. Chicken Creek : · -

~ . 

9) 41, ' .. 

Top· of· S () ot:~cn 

. Coal . and carb ona c e ous · shale •••• -~ ........... .......... -.. ••• 

.Sandstone,·dark groy, · h~rd~ medi~~g~ni~~d ••••••••••••• 

. c oa 1 •.• e •••• •• • 0 •• 0 •• ~ • ; ~~ ••••••••••••• ~ •••••••••••••••• 

So.:ndsto~e, . dark grey , fine - gr ained •••••••• · ••••••••••• • .. •. 
Sha.le,. .da:rik ·grey; ·f±S $i l e •••• ~ ~ ~: ~ ~ •••••••• •.• •••••••••• 
.Caa.. l .... " ~ , 1, e .- ". ; •· •· ~ ~ ~ • ~ · •· ••••••••• · ••••••••. •••••••••• , ..•••• 

Sands.tone,. ·do.:rk "'grey ;~: . . ; . : .· .· ~. ~ .· ~ .. ~ .. .' .. • .•..•.••.••••• 
.S!i.a l.e., . .(la .. r·k .. ·rg;r-ey_ •• .- : ; •· .·:; .-.• ·: .' ·~~·· •· .'; •• . • ••••••••••••••••••• 
Sandstone., . dark grey,- fine - gr ained ••••••••.•••••••• .••••• 
Shale , dark· grey·,· fis 'sile-. ·• ·• ·• ·. :.·.· ••• . • ••••••••••••••••••• 
Sandstone , ·dark· greyj fine~grained, hard ••••••••••••••• 
Sha l e , dark· gr ey ; · bedded~. ~::~. · •• .•• , •••••••••••••••••••• 
Sandstone i grey , medium-grained; ripple-mar ks •••••••••• 
~hale,, .cial'k ·grey , ·fissile ••••••••••••.••••••••••••••••• 
C.o.a..l .a.nd .oa.rbori.a c e ous shale ••••••••••••••• .; •••••••••••• 
Sµ.nds.tone ,. ·do.Tk ·gr'ey; fine...:grO: ined •.•••••••••••••••••••• 
Sht:t .l~e , . . ~r·k· ·g;r·ey •· •• · ... o . ••••• ." •••••••• · ••••••••••••••• ~ ••••• 

Sf;l.nd.s;\;.one-,· tlark '(;;r·ey, · bedded•.•• .•.•• · . ..................... -•• ·. ·.:_•. 
Shale., ~ da~k· gr ey";;. ~; . o · · ••••••••••••• . • •••••••••••••••••• 

She.. le.,. bJ.ack; · et'lrbohetb.°$ ::-;"..l. s ••••••••••••• ! ••••••••••••••• 

Cone ea l e'1 ~ .... r. ~ ~ • ~ ·• •• ·• •• ·• •• ~ • ~ · •• ·• · •••••••• ~ ~ ~ .• •••••••••••••• 

Feet 

0.3 
5.5 
0. 7 
2 .0 
3 . 0 
0 . 6 
9 .0 
2 .0 
0 .8 
1.0 
1.0 
6 .o 
8 .5 
o.s 
0.8 
4.5 
1.0 

zo .o 
1.0 
1.3 
9 .0 

S~:ndstone, - li ght · greJ ~ fine - grained .••••••••••••••••••• 10.0 
Cqngf ornerat '." ~ pebble< 9i chert, quartzite , and quartz... 0 . 5 
Sandstone', co"l. rse; 1v:tth sca-t;tered pebb l es •••••••••••••• 31.0 
Sandstone, :C;q,rk ·gr-ey; ' f:lne.: grain'.ed ••••••••••••••••••••• · 35 .o 

9 .0 Sha.le:, do.,r.:~ ·f!iT'ElJ .· ; .· ,; •' .~ .~ : • •• ., ••••••••••••••••••••••••••• 
Sands.tone , Y:i th :::ea ttered pebb l es and lens e s of 

· cfngla;n_era te .•.. •. , •..............•••. ~ .•••••••••.•• 46 .O 
Coo..loiJe•e•••••• .•eese eeo eot•e•••••••••••••••••t•t•t•teee 0.2 
Sandstone , . do:rk gre~ , :ine- gr ained , b edded •••••• ••••••• 11.0 
Shale,, dark grey , fissile •••••••••••••.•••.•••••••••·····• 5 .0 
Sandstone , dark gr ey, 'fine- gr a ined ••••••••••••••••••••• : ·~·l. O 
Shale , dark .. gr ey,, fiss.ile •••••••• • ••••••••• ; •••••••••••• 15.0 
Sandst;'one, dO::rk grey, -·fine- gr ained •••••• ~ •••••••••.• , ••• 15-.0' 
Shale) carbonaoe0us o: .. ··~ ...•. ... ••••••••••••••••••••••••• 1.0 ..1: ~ I .. . . . . 
Sandsi;one ,- dark . grey ,, fine - gr a i ned , bedded •• • ••••••• , •• 4.2 .o · 
Sha.lei dark grey , bedded , ••••••••••••••• · ··••• , •••••• ·•·~· l ·.oO· 
Sandstone , dank gr ey, fine - grained •••••••• ~·~· .••••••••• . 5 .0 
Shale~ . dark gr~y , ~nterbe~ded with sandstone •. •••• ~ ••••• 11.0 
Sands one , gr ey ; fine - grained , hard ••••••••••!••••••••• 4 . 5 
Shale, dark grey , ·and sandy shale; •• · •••• ~ •• · ~ • . ~ .•.•••••••• 1 5 . s .­
Sa.nds 

1
one, brownish grey , hard, fine-gra.ine~ , bedded ••• 20 .. _o • 

Shal e , \ dark grey, bedded ••••• .- ............ ....... ···•••• '• ·• 4 .0 
Sandst~ne, fine-gr ained , qua.rtzitic ••• ~ ••• · ••••••••••••• 11.0 · 
Shale, : dark grey, bedded • • •••••••• • • ~.~ •••.•••••••••• ,. 6 .5 
Sa.ndstdFe • fine-grained, b edded •• ••• ••••••••••••••••••• 12.0 
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Shale, dark grey, fissile ••••••••• , ••••••••••••• · •••••••• 
COa. l •••••• : ••••••••••••••••••••••..••••••••.•••••••••••• . 
Sha l e , dark grey , ca rbonaceous ••••••••••••••••••••••••••. 
Sandstone , dark grey , fine - gr ained ••••••••• · ••• ··~•··." ••• · 
Shale, dark grey , interbedded with fine sandstone ...... . 
Sancstone, light grey, fine - gr ained , hard ••••••••••••••• 
Shale , dark grey , fissi l e ••••••••• ,.•••.•~••.••.• ••••••• 
Shale , carbonaceous • ••••• ~ •••• ,•.•••.'''•' •' .••• •••••••• 
Sandstone , da.rk gr ey , fine - grained, bedded1••' •'····•••• 
Sha le, dark gr ey , sandy • b edded .. "• .. d 11.' • ....... •· • • • 

Cool .•• •..••• •• ••. ••••• a•'•.•,•.'' •, 1, '• • .•••••••••• • • • '. 

Shale~ dark gr ey , fissilel •H-'•"-'• .. ·~······•••d•u• 
Coo.1 ·, i • • •• • •. •' • ••• • • ~ '• • • • • • • • • • i • • • • • • • • • • • • • • • • • • • • •' 

Sii.a'Ie j do.rk grey j fissi l e • •• •,., ••••••••• •• 1 '• • • • •• 1 •• • • 
Sandstone, fine - gr ained! b edded, ho.rd ••••• ,11 ••••• , ••••• 

Cone eo. l ed • • 1 •••• • • • • • i • • • •.•••••.•• • ' • ' • • • • • • • •• • • • • • • • • 
Sandstone , · light gr ey , . qua.rtzi tic••'••'••• i • •• • • • • .••• '. 
Sno.i~. dark grey J i nterbedded with . sa.ndstone 1.,J •••••••• 
Co& l · &nGi . coo. ly. sha 1 e .. ........ • • • i ·• • ·• • ., ' • ' • • ' • • 1 • • • •••••• • 

Sandstone.j . fine - grai ned , qua.rtzi tic• ••••• • 1. • i • 1 • ••••• • • 

Clay! dark. grey ••• '• -•~• ·•• ·• •. , .• ,.,. 11 • •• •. • • • • •. • •• • •• , •• '• 
Shale , -dark . gr ey .... ... .... ... ....................... •• 4 i.•'~ 
Sandstone) . dark grey , . fine - gr ained , ha.rd .•.••••••••••.•• 
Shale , . da.rk. gr ey , . sandy .. ...... · •••••••••••••••••••.•••••••••• 
Sandstone , dark . gr ey , qua.rtzitic ••••••••••••• ·• •••••••••• 
Shale , . light grey , . bedded ••••••• ~ ••.••••• · •••.••••••••••• 
Sandstone , gr ey , fine - grained , bedded , hard ••••••••••••• 
Sha l e , da.r k grey , . san dy , bedded •••• . .••••••••••••••••.•• 
Sandstone, light gr ey·, f i ne- grained, b edded ••••••• , ••••• 

1..5 
0 . 5 
2 . 5 
3 . 5 
5 .0 

14.0 
1.2 
0 . 8 

10.0 
1.0 
0 .2 
2 . 5 
0 ,4 
2iO 
5 .0 

13.0 
24 . 5 

3 .0 
l.o 
g,f 
0 . 3 
1•0 
1.5 
1.5 

40 .5 
1.0 

22.0 
8 .5 

51.0 
Sha l e , dark grey, . sandy •••••••••••••.• • • , · ••• , • • • • • • • • • • • 2 , 5 
Sandstone , light . gr ey, bedded , hard ••••••••••••••••••••• 14.0 
Sandstone , dark grey , fine - grained, bedded •••••••••••••• . 28.0 
Coo.l •.••••••••.•..••.•• ......... . .... •••••••••• •••••••••• 0 . 7 
Sandstone , dark grey , fine - gr ained , ••••••••••••••••••••• 
Siltstone , . dark . gr ey, . hard ••••••••••••••••••••••.••• , •••• 
Cone ea l ed •. ••...•.•..•...••.•.••.............•..... ~ .•.• 
Sandstone , gr ey , bedded , quartzitic ; ripple-marks ••••••• 
Sandstone , gr ey , fine - gr ained , qua.rtzitic; interbedded 

with minor amount of . sha l e ••••.••••••••••••••••• • ••• 
Congl omerate o.nd coars e sandstone ••••••••••••• , ••••••••.• 

Tota. l 

4 . 0 
7.0 

13.0 
25.0 

96 .o 
10 .0 

834 .8 

Va riations i ri. lithology ·were ob served between the 
sections studidd . The basal beds seen on Pink Mountain a.re ·quite 
different ·from thos e exposed on Sika.nni River . On Pink Mountain, 
just n orth of Ha.lfWay River , the base of the group is marked by a. 
coal seam ·over 5 ·feet t hick, which- is overlain by 140 feet of fine ­
gra.ined, ·dark grey ·sartdstone interbedded with dar k grey and carbon­
aceou s ·sl1a'le. · 'These beds 'r esemble the Kootena.y formation in the 
Foothills ·of ·southern Alberta:; a.·nd ·a.re overlain by coarse - gr ained, 
qua.rtziticr; ·sa.·ndst one beds with conglomera. te- and sea tter ed pebbles 
of' chEtrt; quartzite , lirn:estone, alter.ed ironstone , and p orphyry in 
the ba:sa.·1: part . Minor am:ounts of dark grey carbonaceous shale a re 
interrredded with the sandstone . In the Sika.nni Chief River section 
north ·cr.f'- ·Pink Mountain the basa.1 beds of a l ternating sandstone and 
shale, a.·s- expos-ed on 'Pink Mountain , a.r e apparently missing . There 
a 'Seam 'oi' coal 2 inches ·thick marks the base of the forma tio:ri and 
is· over·lain by c ·oars e· <>andst-one con:ta.ining scattered pebbles . On 
a tributa.·ry stream of· Minaker River, 28 miles farther north , the 
ba.·s e of the group i-s marked by a 3- inch conglomera. te bed compos ed 
of pebbles of quartzite , chert, p orphyry , and vitreous quartz, and 
is overlain by a 12-inch bed of coarse, sugary, quartz sand and dark 
grey, coar se- to medium-grained , qua.rtzitic sandstone . Only the 



-9-

' . 

basal part of the formation is exposed in this area, and the total 
thickn.ess . of the gr9up there _is believed to ?e l,ess. t,h.an on Sikanni 
Chief lUver • . The . sandstones _in the upper part of the group are 
generally finer grained and th~nner than those in the lovier part, 
and the interbedded sha+y stra ta ,are. thicker~ The conglomerate beds 
in the upper 290 feet _ were obse.:rved at severi:;-1 localiti~s, 

. ~ 

No fossils were found in the Bullhead group, and· its age 
is bo.sed upon _it?.PO?ition in the stratigraphic sequenc ~ and . on 
correlation with similar bed::; on Peace River, where the group is re­
garded as of ~ower , C~~taceo~s age. That part of the group that lies 
below the thick congl~erate on Pink Mountain resembl es· the Kootenay. 
formation of southern Alberta and the conglomerate and overlying 
sandstone and shale beds rosemble the lower part of the Blairmore 
group. The great variation in the thickness of the beds between the 
conglomerate and the Fernie sha le suggest s an interval of erosion, 
and the p9ssibility of an unconformity at the base of the conglomer­
ate should be kept in mind. There is a lso some evidence for be­
lievinc, that a disconformity , if not an unconformity, exists ~t the 
Fernie contact, 

Fort St. John Group 

The Fort St. John grbup ~ncludes . the marine beds of 
Lower Cretaceous age that lie between th~ Bullhead group and the 
Upper Cretaceous Dunve gan formation (Wickenden and Shaw, 1943 ). 
Within the area investigated, th!3 group has be~n subdivided into a 
lower, or Buckinghorse formation and an upper, Sikanni formation, 

Buckinghorse Formation. It is proposed.to adopt a new 
formation.Q.l name, Buckinghorse, for a thick assemblage of dark grey 
marine shales that overli e s the Bullhea d group. The g~ eatcr part 
of the formation is exp osed along Buckinghorse , River Y'est of the 
Highway. Along Sikanni Chief River a complete section is exposed 
west of the Highway bridge in a distance of 8 .5 miles. These shales 
underlie the greater part of the area between the Highway and the 
mountains to the west. Because of their softness they are easily 
eroded and the area underlain by them bears· a subdued topographic 
expression. Outcrops are l a rgely along s~ream channels. 

The formation consists ma inly of dark grey, bedded and 
chunky shale containing minor, fine- gr ained , thin sandstone and 
sandy shale beds and varyine; amounts of brown-weathering ironstone 
concretions. Thin bentonite beds a r e present in the basal part. 
On Sikanni Chi ef River, 14 mil es west of the Highway bridge , the 
basal beds of' interbedded sandstone s and sha l es a r e transitional 
from the Bullhead group. . The following is a measured section of the 
passage beds at that loca lity: 

Top of Section 

Sandstone, grey, hard, fine-grained; a f ew chert 

Thickness 
1',eet 

pebbles •••••••••••••••••••••••••••••••••••• ~.. 4.6 
Shale, dark gr ey, · thinly bedded, , • , ••••••••• , • , , , • 1.2 
Sandstone, dark grey, fine- gr ained ; ripple-marks.. 1.0 
Shale, dark gr ey ; interb edded with siltstone in 

beds l inch thick ••• ,. , • , •• , , ••. , , ••.•• , , • , , ',.. 5 .o 
Sandstone, brOwn.ish grey, medium- grained, ....... ·•• 2.7 
Shale, dark grey, thinly bedded................... 1.4 
Sandstone, dark gr ey , medium-grained; with small 

concretions .•.•.. ~ '· ·. · ........ ·. . • . . . . . . . . . . . • . . . l .. o 
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Shale, dark grey, thinly bedded ••••••••••••••••• 
Sandstone, brownish grey , medium-grained •••••••• 
Conglomerate with bla ck, bean-si ze chert pebbles 
Sandstone , brownish gr ey , medium- grained •••••••• 
Sha l e , dark gr ey, thinly bedded ••••.•.••••• • •••• 
Sandstone, b rownish grey , thinl y bedded .•.•.•••• 
Sha le, da rk grey; interbedded with dark grey 

1.0 
6 . 0 
0 .5 

37.0 
2 . 0 
2 .s 

sandstone .•....••...•.............. ... ....... 8 .0 
Sandstone, browni sh gr ey, medium- grained , bedded 18 . 5 
Shale, sandy , dark grey •• ,,', •• .• •• •. ••••.••••• • • 5 . 0 
Sandstone, dark grey , fine - grained •••••••.•.•• • •• 2 . 0 
Shale , dark grey ; with ironstone concr etions at 

top ............. ; ....... o • • • • • • . • • • • • • • • • • • • 7 • 0 
Sandstone, brown, fine - grained , hard ••••.•• • •• • • 2 . 5 
Shale , _da r k gr ey , fis si l e ; i nterbedded with fine 

sands~one •• .. · ..• _ .............. ....... • ..... . 7.0 
Sandstone, dark gr ey, medium- grained ........ .. .. 5 .o 
Shale , dark gr ey , fi s sile ; i nterbedded with fine -

grained sandstone ••••••••••••••••••••••••.• 11.5 
Sandstone , grey , medi mn- gra.ined ,............ . . . . 4 . 5 
Sha 1 e , dark grey , f i s s i 1 e • • • • • • • • • . • . . • • • • • . • . • . 1 • 5 
Sandstone , brownish grey , medium- grained •.• •• ••• 6 . 0 
Shale , dark gr ey, fissile; interb edded with 

silt.stone ....... -. · ....... ~ ....... ·. .......... 3 . 0 
Sandst one , dark gr ey , med i um- grained ••••• •• • ••• • 
Sha le, da rk grey ; inte r bedded with some sand-

stone ...... .. .. o • •• •••••••••••••••••••• ••• • 

Sandstone , da r k gr ey , f ine- gr ained ••.• • •••••••.• 
Shale , dark gr ey , fissi le • ••••• •• .•••••••••••••• 
Sandstone , dark 'gr ey , fine - gr a i ned , . ha rd . •• _ •••• , 
Shale , da rk gr ey, fissile; ironstone concretions 

. Sandstone, da rk grey; interbedded with dark gr ey 

7 . 0 

15 . 0 
1.5 

11.0 
3 .4 

17.0 

siltstone ••••••••••••••..••••••••.••••••••• 30 . 0 

Tota l 232 . 3 

Els ewher e , wher e ob served , t he transition zone was 
not nearly_ as thick, The comp l ete section a long Sik.anni Chief River 
was not measur ed, but has a ca lcu l ated thickness above the transition 
zone of 3,300 feet . The fo llowing section gives a benera l i dea of 
t he corr1positi on of the gr eater part of the formation a s exposed a long 
Buckinghorse River west of the Hi ghway : 

Top of Section 

Overlying beds- - Sikam1i f ormation 
Bedded and semi -bedded , dark grey shale , with 

a few ironstone concretions and some 
interbedded thin sandstone beds .•... • ••• 

Fine- grained , da r k gr ey sandstone , sandy shale 

Thickne ss 
Feet 

1 , 000 

and sh.a le . ....... . o •••••• , •••••••••• o • • o • 50 
Dark gr~y , ch~nkY shal~ wit~_ sparse. ironsto~e 

concretions .......... . ..... . ............ 375 
Dark grey , · fiss-iie' sha°le and thi n sandstone 

beds with a few concretions ..... ... ..... 75 
Dark gr ey , fiss ile sha l e containing l a r ge , 

liffiy , li ght.buff weathering concretions .. 100 
Bedded , f°issiie shale with ironstone beds con-

, taining. a· few sea ttered ellipsoidal con-
cretions ............................ o • • • 825 

Dark gr ey * chunky shale with numerous iron-
stone concreti ons ...................... o 375 
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Shale containing three bentonite beds l to 6 inches 
thick . •...... ., . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . • 2 5 

Da.rk grey, chunky shal e with nwner ous i ronstone 
concret ions ...........•..••....••....•..•. , .•...• 475 

Total 3,300 -

The total thickness of the formation is estimated t~ 
be between 3,300 and 3 , 600 feet. 

Very few fo s sils were observed in t he Buckinghorse 
formation. Neogastroplites and a l arge I n oceramus were found on 
Indian Creek , east of mile -182 , in shale that is believed to form 
the upper pa.rt of the formation . On this basis (McLear n , 19•14) the 
Buckingh or se is of Lower Creta ceous a ge . 

Sikam1i Formation . Sikanni is a propos ed new forma.t ional 
name f or the assemb lage of beds tha.t lie between the Bucki nghorse 
a.nd Dunvegan formations. It is comp osed of a l mver pa.rt a bout 380 
feet thick consisting of four sandstone member s separated by shale, 
and a.n upper part believed to be lar ge l y s hale t h ough ob servations 
were limited to a few outcrops . As the conta ct wit h the overlying 
Dunvegan was n ot obs erved, the actual thickne ss of t he upper pa.r t 
of the formati on is not known , but an estimate of 600 f eet is be­
lieved to be a fair approximat ion . - The total thickness of the _,, 
f orma tion is, therefore , about 980 feet . 

The lower part of the Si kanni is well exp osed a long 
Sika.nni Chief River at a nd below the Highway bridge ; along Bucking­
horse River ; and a long t he wes t side of the scarp between mile 135 
and mile 152 . 

A repres entative section 2 mi l es east of t he Sikanni 
Chi ef Hi ghway bridge is as f ollows: 

Top of Section 
Thi ckness 

Feet 

Shale, dark ·gr ey ••.....••..•.•...........•.•..••.• 
Fourth sandstone member s fine-grained , grey, 

bedded and banded; sma ll carbonaceous frag-
ments a long bedding ••••••. • ••••••••••••••••• ·• 

Sha.le , dark gr ey , bedded; with a few scattered 
ironstone concretions •••••• ~••••••••••••••••• 

Third sandstone memb er : fine-r.,rained , grey, 
banded ; interbedded with minor a.mount . of s ha le 

Shale, dark gr ey and sandy; a. few ironstone con-
cretions ......••••.....•......•.........•.... 

?, 

47 

44 

46 

71 
0 .5 Conglomerate ;; black chert pebbl es ••••••••••••••••• 

Second sandstone member : fine- to mediwn- grained, 
gr ey, bedded and banded •••••••••••••••••• ~ ••• - 72 

Shale, dark grey , banded and poorly bedded; 
contains ironstone concretions .••• ~ •••••••••• 65 . 

First sandstone membE-r: fine - gr ained , gr ey , 
crossbedded, banded ........... •.• • • • • • • • • • • • • • 35 

Total 380 .5 

The banded and -bedded character of t he sandstone is 
cha.ra.cteristic of the various members . The thin chert-pebbl e 
conglomere.te on top of the second sandstone member was observ-ed 
a t mile 152 and a. t several p l a ces along Sik--anni Chief River , and 
is a useful horizon marker . The lower part of the f ormation is of . 
uniform character for a distance of 60 miles from the "Elbovr" on 
Halfway River east of Pink Mountain to Pr ophet River. 
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Fossils ·a: r e not "p l entiful, but Mc:Lea rn (1944) f ound 
t hose colle,ot'ed u:feful in maki ng a t entative corr ela. tion wi t h the 
Peace and .Pine River· . s ec-Cfons. Ar 'tica ·a::rici Neoga stropli t es vrer e 
found in the second sandstone member and Modiolus, Oxytoma, Pecten, 
Pinna, and Pleuromya. i n the third. The Neogastroplites fauna is 
correlated with a simila r zone on Pea ce River. As it was f ound 
within and close to the top of the Bucki nghorse f ormation on Bear 
Creek , it has a range of perhaps several hundr ed feet of beds i n 

. this area . The fauna found in the third sandstone member is cor­
related with the Goodrich fauna on Pi ne River and is of la.to Lower 
Cretaceous a ge . The corr el at ion of the upper part of the Fort 
St .. John group with similar rock un~ts on Pine River is fa irly well 
established through the Goodr ich a.nd the Ne ogastroplites fauna s on 
Peace River. No beds equivalent to the Gat es f ormation wer e observed 
on Sikanni Chief River, but on Buckinghorse River a sandy zone about 
1, 000 feet below the top of the Buckinghorse may be an equivalent of 
the Gates. 

Upper Cretaceous 

Dunvegan Formation and Younger .Strata 

The Dunvegan formation overlies the marine beds of the 
Fort St . John group. No C9IJ1.plet e sections of the formation were 
studied and hence detail ed lithologica l informa tion is lacking . 
Sections a long Pea ce River have , h owever, been de1:1cribed by McLearn 

.. (1917) and Williams (1 932) • Scattered outcrops of sandstone and · 
shale were observed a long t he Hi ghway for 108 miles north from .·Fort 
St. John and are a ssigned to the Dunvegan formati on • . They consist 
of fine- to coarse - grained , gr ey , brown weathering , crossbedded 
sa~dstone interbedded with gr ey , brown-weathering sha l e . Thin coal 
seams are present and sma ll f r agments of ca rbona ceous materia l a r e 
common along bedding pl anes . Lenses and beds of pebb l e-conglomer a t e 
are conunonl y ass ociated with the coa rs er sandstone beds. 

~tcrops 75 fe et hi gh ,of.med ium-.to coarse- gr a ined , 
feldspathic sandstone conta i ni ng ironstone concretions up to 4 i nches 
in diameter were observed at s ever a l pl a ces a long the east side of 
Charlie lake ! . . rhe ~~nqstone beds are ma ssive and up to 20 feet thick. 
Similar beds along t he Highway have provided rock f or road surfa cing . 
Some of the l~~g~r q4~rr i e& a lo~g t he roa d a r e located as f ollows: 
2 .5 miles sout h.west f r om mile 20 ; at mile 49; 3.5 miles northeast 
from mile 50 ; close to mile 68 ; and a t mile 87 . '.. These beds may not 
all r epr es ent the same .hor izon . A section a bout 350 feet t hick ex­
pos ed south .of Trutch Cre~k .and 5 miles .e~st . af .the Hi ghway is com­
prised of fo~r. ~hick sand,stone bed s s eparated by .i nter bedded sha le 
and sandstone . The upper sandstone bed is overlain by 50 feet of 
pebble-congl .omera t e . 

Anot_her s.e c.tion, east of Indian Creek at mile 18 9 . 5 , is 
quite similar to that south of Trutch Creek. A s ection , 82 f eet 
thick , of me_d.i~-. t~ coarse- gr ained, sandstone conta i ni ng a few thin 
beds of pebble-conglomerate , is a lso expos ed we st of mile 106 a long 
the scarp . On Suicide Hi l l , a t mile 108 , a 100-foot section exposed 
by the road-cut consists of medium- gr a i ned sand stone beds interbedded 
with sandy shale tha t conta ins a 3-inch seam of coal. Thi s s ection 
underlies the thick coarse- gr ained sandstone at mil e 106 . Along the 
Highway northwest f rom Charlie lake , and a t el evations hi gher than 
the outcrops east of the l ake , a r e outcrops of dark gr ey and light 
gr ey shale interbedded with fine - gr a ined , soft sandstone beds . Most 
of the shale has specks of carbonaceous mat eria l. No fossils wer e 
found in any of these outcrops. They ar e believed to r epr esent parts 
of the Dunvegan f-orma tion, but may be younger. 
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A coll ection of fossil plants f rom the sandstone quarry 
at mile 68 was exami ned by 1N . A . Bell of the Geological Survey, who 
identified the following: Platanus l a tiloba Newberry , Protophyllum 
undula tum Lesquer eaux, Ar a liaeophyllu.·n rotundiloba ? (Newb erry), 
Magnolia ? sp., and I..aurophyllum sp. 

Regarding t his collection Bell sto.tes that a lthough the 
;florule include s ;:,ery few identifiable species , it is consider ed to 
be prob_ably of Cenomani an (early Upper Cret a ce ous) ago. The col­
lection is not as compl e t e as the one previously made by Williams 
(1932), but includes t he same spec i es , The sandstone i n the. quarry 
at mile 68 can , ther efor e , be said to be of the same .age as the 
I:Junvegan formation a long Pea c e River. Con s equently, the sandstone 
a'.1-ld shale b eds that outcrop a long the Highway from Fort St. John to 
mile 108 are e ither Dunv0gan or young0r. 

Ploistocene 

Deposits of' glacia Lma t erial of various type s occur a long 
almost the entire route of the. Highway f rom ]!'iOrt St. John to Fort 
Ne lson. On the higher l and t .he deposits a r e thi:p_ to absent, whereas 
on the lower slopes , and especia lly i n the valley bottoms, the 
deposits a r e t hick. Gl a cia l .l ake clays a r e f~und in most of the 
larger str.eam valleys and bou;tder clay having the nature of ground 
moraine is the cha r a c_t eristic dep osit e l sewher e . , . . 

Bedded clay deposits up to 50 feet thick a r e found in 
Beatton, Halfway, Minn.ker, and Prophet River Valleys. In most 
instances they a r e under lain and overlain by till. The uriderlying 
till differs from the overlying one in t he composition ~f the con­
tained pebbles. Along the Halfway River, a bout 3 miles ep. st of 
Pink Mounta in, and along Miwker River nor t h of :inile 155., the under­
lying till contains pebbles of.. quo. rtzi te and sandstone. On a 
tributary s t r eo..m flowing i nto the Mi mkor from t he vv;es t a 20-foot 

. grave l deposit under lies the .gl a cia l clay. The grave l is composed 
of well-rounded pe~bles of sandston.e of various kinds and of chert, 
limestone , light grey quartzite, and feldspar p-0rphyry . Similar 
grave l deposits were obser ved a long Prophet River ea st of Klingzut 
Mountain. The over l ying till i n a ll instances contains a l a r ge 
percenta ge of pebbles and bou lder s of igneous and metamorphic rocks, 
iricludiri.g various type s of gr ani te , schist, and gne iss. Along the 
banks of Prophet River t his boulder clay deposit is s evera l hundred 
feet thick. The. lower till ~ppea rs to hav e a source different from 
the over lying one and , as the pebb l es and boulders contained in it 
a r e similar to the rocks outcropping in the imrO.ediate vicinity to the 

. west, it seems reasonable to conclude that the gl a cier t hat deposited 
t his material moved. down t he va lleys f rom that direction. The source 
of the upper till containing the i gneous and metamorphic pebbles and 
boulders may have been the Precambrian Shi e ld to the northea st. 

The character of the surfaoe till var i e s considerably a t 
.different loca litie s. South of Sikanni Chief River gr ani te . boulders 
a r e present, but arc not numerous ; north of the river i gne ous 
bou lders a r e more numerous ; and a long Buckinghors e River and other 
streams farther north they a r e plent i ful . 

The major stream va. lleys are pr e - gl a cial in age. In 
Prophet River Valley, for exampl e , the pr esent stream follows the 
old valley very close l y , and it is only here and there t ha t i t has 
out into the old river bank to exp ose outcroppings of the bedrock. 
Because of the thick deposit of gl ac i a l material i n this old drainage 
channel outcrops a long the present . stream are few. 
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STRUCTURE 

-GENERAL -DESCRIPTION 
-~ -··. ··:··-.... :~ -···· -
.. ·· .. 

The character of the strata of differ ent ages bears a 
marked relationship to the topographical and structural divisions. 
This feature may be illustrate d from eas t to wes t as follows : 
(1) strata of Upper Cretaceous age form the largest part of :the 

-fiat-lying beds of the Plains area , which includes the pl a:tea:u east 
-of i;he Highway ; (2) strata of Lower Creto.ceous a.go occupy an inter-
mediate , transitional belt of gentle folds and moderate relief; 

.< (3.). s~~a~ . 9f Triassic age form the eastern range of mountains , 
about 15 mil e s wide, charo.cterized by broad folds and some thrust 
faulting; (4) strata of Palaeozoic age form the main mounta i n range , 
with a relief slightly hi gher than the belt of Triassic rocks. 

The change in the t:tP'e of structures betwe en the fla t­
lying beds of the Plains and the broad folds of the mountains is 
gr adat ional 0 ;---The- size of the folds as well as the intensity of 
folding increa;ses , from -- east · to west . The b elt of Triassic· rocks 
contains large folds and a number of thrust faults with stratigraphic 
displa c ements of 1,000 feet or less. A fault of this type under lies 
Klingzut Mountain where it crosses Sikanni Chief River , and another 
one crosses the river 5imiles farther west. Pink Mountain is be­
lieved to f orm part of a thrust faulted block. 

Most of the folds within the area 'mapped show-closure , 
and ~his featur e is_ interpreted as the r e sult of folding rather tha n 
_fa,ulting . The gentle folds to the east have dips of f rom 5 to 10 
degrees, but these_ increase to 50 degr ees on the broader , lar ger 
fo lds to the west . The thick sections of r e sistant Triassic and 
Bullhead strata !fay in part oe responsible for the type of structures 
in t}:l.is are,a . The mountain building stresses that produced the Rocky 
Mo~µtains have been transmitted far t her from the mountains in this 
.northern area producing folds, whereas in souther n A lb er ta faulting 
has preven~e.d the transmission of similar stresses for as gr ea t a 
di stance from the mountains • 

The major anticl i nal structures east of the Trias sic 
mountain range , which includes Klingzut Mountain, a r e described in 
more detail in the following pages . 

PINK MOUNTAIN ANTICLI11E 

Pink Mountain is an anticlinal structure believed to be 
bou,nded on its .eastern side by a west-dipping thrust fault. Both 
limbs_ mve dips averaging f rom 30 to 60 degrees . Some of the bods 
along the east limb nort h of Ha l fway Ri ver a r e overturned . The crest 
is broad with gentle dips. The structure has a l ength of about 30 
miles . It was not i nvesti t;a t ed south of Ha lfway River, but the 
topographical expressi,on continues south almo.st to Cypress Creek . 
The greatest relief is 4 mi les north of .Ha lfway Rive r whore it has 
an e l evation of a bout 5 , 900 feet . 

The surface rocks on the mountain are l a r ge ly the hard, 
qua rtzi.tic, sandstone strata of the lower Bullhead group . Triassic 
beds are exposed where creek and river channe ls have cut into and 
across the str ucture . 

The highest structural pa rt of the anticline corre sponds 
with that part of the mountain having the gr eatest relief. The south 
closure between the high point and Halfway River is about 500 feet 
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and the north closure a. t the 11 Ga.p 11
, 9 .5 miles north, is over l,000 

feet. The structure exposes Upper Triassic strata on Sikarmi Chief 
River, but upper BullheA.d stra. ta a pp ear on a creek at the north end 
of Pink Tui ountain and 2 miles south of the river at only a slightly 
higher . elevation. Th~s locality marks a saddle in the major struc­
ture, ancl .the anticline on Sikanni Chief River has separate closure 
from that of Pink Mou~1tain. 

The thrust fault underlying the structure was observed 
on Sika.rmi Chief River and on a creek 2 miles to the south. On 
Sikanni Chief River the fault dips west about 30 degrees. It is 
believed to be continuous along the entire east side. Fi eld evidence 
to support this statement is limited to the two localities cited . 
The stratigraphi c displacement of the fault on Sika!lni Chief River 
is about 1,000 feet, where middle to lower Bullhettd strata are thrust 
onto the uppermost beds of the group. On the creek at the north end 
of Pink Mountain upper Bullhead strata are thrust onto shales of the 
.Buckinghorse formation. The displacement there is 'obviously not 
great, but is probably considerably le$s than it is in fr,ont of the 
highest par t of the structure. 

Structures immediately to the east of Pink Mountain have 
been mapped only along Sikanni Chief River and tributary creeks , 
where five anticlines · in a distance of 4 miles were noted in the 
Bullhead group and overl ying Buckinghorse shales. All of these folds 
show "closure . 

POCKETKNIFE ANTICLINE 

Pocketknife anticline is the name given to a major struc­
ture trending parallel ·with Klingzut Mounta i n , wes t of Minaker River, 
and crossing Pocketknife Creek about 2 mi les above its junction with 
the M:inaker. The anticline on Buckinghorse River may be its south­
Wa.rd continuation. Its topographic expression is outlined by Bull­
head strata. and rocks of Tr i a-s sic age . · The Triassic beds have an 
exposed width of 1 mile for a distance of 10 miles. South closure 
is shown by the plunging of Bullhead and Trias sic strata immedia·t e ly 
north of Pocketknife Creek. North closure is belieye<l to be r epre­
sented by the occurrence of Buckinghor se shale_s to the east of 
Prophet River, a long what is considered to be the strike of the Tri­
assic beds farther south. The anticline has a broo.d crest with dips 
up to 50 degr ees on. both limbs. No overt urned beds were observed. 
Sections a cross the anticline are exposed a long fi-ve streams flowing 
into Minaker River from the wes t. There a r e no continuous sections 
of' the east limb and , in consequence , it is not known whether a west­
dippi ng thrust is pr esent . On the crest of the fold more than 600 
fe et of Triassic beds are exposed. 

MINA.KER RIVER AUTICLINE 

Minaker River anticline is a gently dipping fold that 
crosses Minaker River above and below the mouth of Beaver Creek, and 
crosses the Highway at about mile 158 .5. Dips range from 5 to 10 
degrees. This fold is not well outlined, a s outcrops i n this general 
area are comparatively scarce exc ept along stream channels. On 
Minaker River, below the mouth of Beaver Cr eek, t he structure is 
modified by several smaller f olds that were not obs erved i n outcrops 
along the Highway. The anticline is believed to have been produced 
by the same forces that f ormed the higher more pronounced structures 
to the west. It seems r easonable to expect that this and similar 
folds will continue to depth and be present in the underlying Triassic 
and Palaeozoic strata. 
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BEAR CREEK ANTICLINE 

Bear Cr eek anticline is a small, gentle fold expos ed on 
Bear Creek about 2 miles cast of mile 182. Outcrops a r e in the upper 
part of the Buckinghorse f or~~tion . The extent of the structure is 
not known, a nd a s outcrops a r e scarce it will be difficult to map. 
A f ew outcrops on the crook above and below the Hi ghvvay bridge a t 
mile 188 a r c sugge stive of an anticline that may be a continua tion 
of "the one on Bear Creek . 

EC ONOMIC GEOLOGY 

OIL AND GA S POSSIBILITIES 

The Fo·o~hills and Pl a i ns a r ea s f orm a pa rt of th~ northern 
end of promising oil t er r itory that lies a dja cent to the Rocky Mountains 
and i n which are located oi l fi elds i n southern Alberta and the United 
States . North of Pea ce River , northwes t of Hudson Hope , a nu..mber of 
diamond drill hol es wer e sunk i n 1921 and 1922 (Dr e ss er, 1922 ) by the 
British Columbia Gover nment , ma.inl y f or ge olo gica l i nf ormation. In 
1940 to 1942, the provincia l gover nment drilled the Commotion Creek 
we ll (Hume ~ 1944 , pages 50- 51) on Pi ne Ri ver to a. depth of 6 , 940 f eet 
without encountering oil or t:,a. s . - No oil seepages w0r e seen by the 
writer, but sever a l have been r eported . Fea tures t hat gover n the 
a ccumula tion of oil, such as source beds , r e ser voir beds, suitable 
structures, and impervious cover rocks, a.r e , however, known to be 
r epresented in places . 

Only the uppermost s evera l hundr ed f eet of the pa.l aeozoic 
·section i n the mounta ins was s tudied , but the lowor part of the 
Triassic , the Jurassic, and the Lower Cretaceous s t r ata all conta in 
marine beds t hat could be t he_ source of · .oil or ga s . The pr esence of 
res ervoir beds wi th suff icient porosity and permeabil ity is important, 
but is a factor that is difficult to eva l uate without drilling . At 
. erosional unconf ormi ties porous horizons_ are usua lly wi despr ead and 
are , ther efore , ver y important , especi a lly on limestone surfaces that 
have been weathered. ·whether or not much porous and permeable beds 
a. r e pr e sent i n the .Pa l ae ozoic s ection cannot be stated until it has 
been examined i n more detail . 

Medium - to f i ne - gr a i ned sandstone beds a r e present about 
500 f eet f rom t he top of the Tria s sic, Schooler Cr eek forn~tion . On 
Mount Withrow t wo such sandstone b ecl.s , 87 and 100 feet t h ick , are 
s epar a. t ed by 280 f eet of light gr <?y limes tone interb <jdded with cal­
care ous sha l e s and siltst ones . The top of the f orma tion is not ex­
posed on this mounta i n . These sandstone members are poss ible 
r e ser voir beds. 

Bullhead str ata contain a l a r ge number of sandstone beds. 
Vi/here thes e outcrop, i n the vicini ty of Pink Mounta i n and on Sikanni 
Chief River, they a re i ndurated and have ver y litt l e porosity except 
for a coarse sandstone 46 feet t hick tha t lies 164 feet f rorJ the top 
of the group. The amount of indura tion of the rocks may, however; 
decrease avray from the mom1ta ins. As thes e beds are known to thin 
northward to the Mi naker Ri ver a r ;ca , it is a lso probab l e that they 
thin to the ea st. The sands may become f iner gr a ined to the east, 
but their porosity and penneabili t y may be as gr eat or even gr eater 
in t ha t direction. These beds a r e , therefor e , poss ible r eservoir 
rocks. 

The pr esence of structure s with closur e has been demon­
strated by ge ol~ gical mapping in this a r ea . The se structures have 
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not been mapped in detail, but several have boen outlined sufficiently 
to show their extent an~ type. Before a structure that exposes Tri­
assic strata is drilled more work should be done on the stratigraphy 
of the underlying Palaeozoic rocks to determine the presence of source 
beds and Teservoir beds in these rocks . A well located on one of the 
folds in Ctetaceous stra. ta should t est the sands in the Bullhead gr oup 
and underlying Mesozoic strata . The a ccess ibility of the area by the 
Alaska Highway and the presence of various types of folds in beds that 
contain source material and possible r eservoir b eds should warrant 
more detailed ge ological investigations, followed by test drilling. 

Wells Drilled at Fort Nelson Airport 

Three wells have been drilled at the Airport for water by 
the United Sta. tes Army Engineers. The first well , Fort Nels on No. 1, 
r ea ched a depth of 521 feet and was wholly in glacial drift . It en­
countered a pocket of gas and was aband oned'. The s econd well , Fort 
Nelson No . 2, was drilled to a depth of 1,451 feet. It encount ered 
the base of the drift between 720 and 730 and a flow of gas estimat ed 
to· be about 150, OOO cubic feet at a depth of. 1, 010 feet in a fine ­
gra ined sandstone . A supply of water v.ra s· obtained in a coarse gravel 
at the base of the drift and ros e to within 250 feet of the top. 
Seven-inch casing was set at 730 feet, but not cemented. Th~ casing 
was plugged at 720 f eet and perforated between 610 and 690 feet . The 
well makes some gas , r esulting in muddy water . An ana lysisl of a 

1 
Analysis by Division of Fuels; Bureau of Mines , :nef*1-rtment of: Minos 

and Resources. 

sample of the gas is as follows : 

Methane 
Ethane 
Propane 
Butanes 
Penta.nes 
Carbon dioxide 
Oxygen 
Nitrogen 
He lium 

Per 

Tota l 

cent by 

98 .41 
0.18 
Nil 
Nil 
0.10 
0.28 
0 .91 
0 .12 

·Trace 

100 

Specific gravity (Air: 1.000 ) 0 .575 
Heating value at 760 mm . and .60°F. 
B.T . U. per cu. ft.:999 

volume 

The third well, Fort Nelson No. 3, 1.vas drilled only a 
short distance from No. 2 with the object of utilizing the gas struck 
in No. 2 well for fuel. It was, however, drilled to a depth of 706 
feet and finished off as a water we ll. Cores were not ta.ken con­
tinuously, but the impression obtained from discussions with the 
driller, Mr . J . K. Hawkins , was that the beds between 485 and 660 
f eet consist entirely of bedded silts and clays. 
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The logs of two of these wells are a.s foliows: 

Fort Nelson No. ~ 

Elevatiorn 1,251 (aneroid) ; Derrick floor: 1,254 
Samples examined by c . O. Hage, December 1943 

Feet 

0-160 
160-180 
180-200 
200-240 

240-300 
300- 320· 

320 ..: 350 
350-430 
430- 450 
450-470 
470-500 
500-590 

590- 630 
630-720 

720-780 
780- 870 

870 - 880 
880- 960 
960 - 970 
970-990 
990-1060 

1060-1100 
ll00 -1150 

1150-1300 
1300-1360 
1360-13 70 
1370-1440 
1440-1451 

Mis sing . 
Gl a cial till, ca lca r eous; coa rse grey sa.nd . 
Coarpe g;rey sand and some glacial till. 
Glacia r :till containing pebbles of gr anite, gneiss, 

sandstone _, Lbnestone , etc. 
Sand , coar s e,. grey . 
Glacia l till ; pebbles of i gne ous rocks, limestone , 

sandstone, pieces of bedded shale . 
As above, but with less till and mor e sand. 
Gl a cia l till, coarse sand , and fine gr ave l. 
Sa.nd; pebbles of quartz, quartzite , and gr ani te . 
Sand; pebb l es of quartz, gr anite, and.black chert. 
Cl ay , grey, mixed with sand as above. 
Sand , coa r se as a bove; with numerou s chert pebbles 

and some till or clay . 
Cl ay or till, browni sh gr ey , mixed with pebbles . 
Sand, coarse; and pebbles of sandstone, qua rtzite 

sandstone, bl a ck and brown chert, a.nd qua rtz. 
B~se of gl a cial deposits between 720-730 fe et. 
Sha. l e ~ .. dark grey , f issile , non-ca lcareous. 
Shale , dark gr ey , fissile; a.nd sandy sha le, 'non-

ca 1 ea r e ou-s· • · 
Missing . 
Shale ; dark groy ; and . sandy shale . 
Sandstone, fine- gr a i ned, grey; ca lcareous cement. 
Sha l e , dark grey ; and sandy sha le. 
Sandsto~e , fine- gr ained; minor amount of dark grey 

sha l e . 
Shale , dark gr ey ; and sandy shale. 
Sandstone, fi ne - grained; sandy shale and da rk gr ey 

shale . 
Shale, dark gr ey , mixed with sand. 
Shaie , dark gr ey ; and sandy shale . 
Miss i ng . 
Shale, dark gr ey, non-calca r eous. 
No samples . 

Fort Ne lson No. 3 

El evation : 1 , 251 (aneroid); Derrick floor : 1,254 
Cuttings and cores exami ned by C. O. Hage , September 1943 

Feet .. 

280-290 
290-310 
310-320 · 

320-360 
360-380 
380-400 
400-410 

410- 430 
430-460 

460-485 

Exa.nined f rom Cuttings 

Sand, coar se - grained-. 
Glacia l till and gravel. 
Sand, coar se ; pebbl es of quartz, quartzite, granite, 

and chert. 
Gl a cia l till, with s ome sand. 
Sa.nd, coarse , mixed wi th some clai •. 
Sand , CQ~r se; some pebbl es up to 2 inch. 
Gravel; fine and coars e sand; pebbles of sandstone , 

quartzite , granite, and chert. 
Clay, da r k grey , sandy . 
Gr ave l; fine and coarse sand; pebbles of sandstone, 

qua rtzite , gr anite , and chert . 
Mis sing . 



485-493 

493-505 
505-508 
508-515 
5i5.:.522 
522-606 
606-614 
614-619 
619-652 
652-660 
660-689 
689-694 

694-706 
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Examined from Cores 

Clay, light grey, bedded and semi-bedded; lower 6 inchos 
silt. 

G la. y, light grey, 1:;>!2q_·ded-• . 
Clay, light grey , bedded; silty clay. 
Missing . 
ciay, light gr ey , silty; thought to be bedded. 
Missing . 
Clay, light gr ey , tiilty . 
Clay, light grey, silty in part. 
Missing . 
Clay, medium grey , silty. 
Missing ; gravel reported at 675 feet. 
Waterworn pebbles of black chert, quartzite, diabase, 

and finely . crystalline granite. 
Miss ing. 

Casing was set at 682 feet. Hole filled with sand to 
677 feet by swabbing operations . Water rose to within 272 feet of 

__ the top. 

We ll Drilled a t Mile 188 
-···-

A well drilled for water by the Public Roads Administration 
for their construction camp at mile 188 to a depth of 410 feet en-

. countered a small .flow .of gas at .. 190 .feet. The gas .burned with a flare 
about 4 feet long as it escaped from a 1-inch pipe. It was under very 
little pressure. The well was reported to have drilled dark grey shale 
except for 50 feet of gl~ cial drift at the top. 

CO\L 

. On Sikanni Chief _River the Bullhead g:r:oup con~ains a.t 
least 10 coal seams , none of which is over a foot thick. The seams 
are more common to the upper part of the gr oup, which in this r espect 
is similar to the Get hing f ormation of the Pea ce River area. The coal 
is good grade bituminous, but the seams where observed are too thin to 
be worth mining. 

At the base of the Bullhead group on Pink Mountain, im­
mediately north of Ha l fway River and close to the crest of the anticline, 
is a seam of good grade coal over 5 fe et thick. On the eas t side of the 
mountain this seam has been burnt out. Al ong the west side, however, 
pieces qf f loat .coal were observed for 3! mil_e ~ north of . Ha lfway River. 
Any p~ospecting for .this seam phould be done on Pink Mountain adjacent 
_to Half'way River. 
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Coal Analyses by Bureau of Mi nes , Ottawa 

Sn.mp l e No. l: Base of· Builhead group Pink Mountain . It may not be 
wholly r epr esent ative of; the deposit , as the sample 
was to.ken close to the surface , · 

Moisture 
Ash 
Vo l a tile matter 
Fixed ca rbon (by difference.) 
Sulphur 
B . T . U. 'per lb. 

As rec eived 

Per cent 

5 . 6 
4 . 4 

12,5 
77 . 5 

6 ,0 
12, 6 70 

Non-coking 

Softeni ng temperatur ~ of ash 2, 600°F . 
Fuel ratio 6 ,20· 

Per cent 

4 . 6 
13.3 
82 .L 

6 , 3 
13,420 

Sampl e No, 2: Clo&v wv t op of Bullhead group, north end of Pi nk 
Mountain . 

Moisture 
Ash 
Vola. tile matter 
Fixed-carbon (by 
Sulphur 
B . T. lf. per lb. 
Cokin~ P,roper~i es 

differ ence ) 

goo~ . 

As r eceived 

Per cent 

0...6 
13.4 
25 . 9 
60 .1 
3 .8 

13, 2 70 

Softening temper ature of ash ab ove 2, 850°F . 
Fuel r a tion 2 ,30 

BOG IRON 

Dry 

Per cent 

13.5 
26.l 
60 . 4 

3 . 9 
13,350 

Along Beatton River west of t he Hi ghwa y a r e several 
depos its of bog iron. One of these i s 2 mil es upstream from the 
Beatton River bridge and one -quarter mil e south of the river, 
Another is 5 miles a bove the bridge on the north s ide of the river 
and on the pack t r ail to Lily Lake . Both deposits cover a reas of 
s ever a l hundred squa r e feet . The depth of the deposits was not 
determined except to note that it is more than 10 inches , No 
gl a cia l materia l was found on top of the iron deposits and they can, 
therefor e , be considered as of poBt-gl a cia l age . They a r e believed 
to have been pr ecipitated f rom spring waters issuing from s.he. l e s of 
the Fort St . John group . 
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The following n.re o.nalyses1 of sn.mples from tne two 

1 
, Ano.lyses by Section of Minern.16gy, "Geological · Survey, Cann.do.. 

deposits( 

:503 

H20 
Insol. 

Total 

", ·2 miles we·s.t of 
Bea tton R. ·bridge 

79.70 
Trace 
15 .11 
. 3 .. 50 '· 

98.31 

5 miles west of 
Bea tton R,. bridge 

78.10 
None 
19.38 

N.o.t weighed 

97.48 . 

The difference between the obtained totals and 100 per 
cent is made up of a small quantity of organic matter, probably traces 
of lime and magnesium, o.nd u little carbon dioxide. 

CIAY 

Beds of glacial lake clays are found along Halfway, 
Beatton, Minaker, and Prophet Rivers. The deposit on Hal.f'way Ri-ver 
is 3 miles east of Pink Mountain, is 5.0 feet thick, and is varved 
·in beds ranging from 3 to 24 inches in thickness. No samples were 
aIJAlysed, but the clay should be sui.tabl~.J.'.Q!'_ making_~ricks . 
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