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PREFACE 

The Cretaceous sediments described in this report have considerable significa nce 
in the development of the Canadian petroleum industry. Cretaceous rocks of Liard 
and upper Mackenzie Rivers form the northern continuation of the Cretaceous suc
cession in the provinces to the so uth , and the stud y provides many detai ls needed to 
interpret Cretaceous seaways and their re la tion ship to possible petroleum a nd gas 
reservoirs. 

J. M. HARRISON, 

Director, Geological Survey of Canada 
OTTAWA, October 28, 1959 
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CRETACEOUS ROCKS IN THE REGION 

OF LIARD AND MACKENZIE RIVERS, 

NORTHWEST TERRITORIES 

Abstract 

Cretaceous rocks in so uthwes tern Northwest Territories are described a nd their 
general distribution is outl ined . 

Lower Cretaceous rocks , all of Albian age and of marine origin , are included in the 
Fort St. John group which is di vided into three formations. The Buckrnghorse formation 
comprises basal conglomerate and sa ndstone and a thick success ion of s ideritic shale. 
The overlying Sikanni formation , res tri cted from its original definit ions, containsglauco
nitic sandstone a nd s iltstone. At the top, the new ly defin ed Sully formation inc ludes 
s ideritic and gypsiferous shales, whic h a re equi va lent to rocks previously included by 
o riginal definitions in the Sikanni formation. 

Upper Cretaceous rocks a re div ided into the Fort Nelson, Ko ta neelee, and Wapi ti 
formations . The Fo rt Nelson format io n, lying conformably o n the Fort St. John group, 
is probably of Cenomanian age a nd consists of mass ive conglomerate a nd coa rse-gra ined 
sandstone. No Turonian sediments a rc known in this region . The Kota ncelec formation , 
co ntai ning foss il s o f Sa nto n ia n age, includes sidcr itic shale, so me sa ndstone, and sa ndy 
g lauco nitic muclsto ne. The Wapiti fo rmat io n contains coal , no n-ma rine sa ndstone and 
shale. 

R esume 

Le present bulle tin decrit lcs roches cretacees de la pa rtic sucl-oues t des Tcrritoires 
clu Norcl-Oucst; il en inclique aussi la di st ribution genera le. 

Desroches clu C retace inferieur, toutes cl 'agc albicn ct d'o rigine marine, font partic 
du groupe Fo rt Si. John , qui se d i vise en trois format ions . La form a tio n Buckinghorse 
comprend un congl o merat cl e base et clu gres , a insi qu ' unc epaisse success io n cle sch iste 
sideriquc. La format ion surjacentc Sikanni , moins etend uc quc nc le laissa ient croire 
lcs premieres definit io ns, co ntient clu gres glauco nieux et s iltstone. Au som met, la forma
tio n Sully nouvellement clefinie comp rencl des schistes s icleriqucs et gypsiferes , q ui 
equiva lent a des roches p recedemment comprises clans la formation Sika nn i tcll c que 
de1i nie a l'origi ne. 

Les roches du C retace superie ur se divisent e n trois form a tions, savo ir : Fort 
Nelson, Ko ta neelee et Wapiti . La formatio n Fort Nelson, qui rcco uvre e n concorda nce 
le groupe Fo rt St. Jo hn , remontc probablcmcn t a u Cenoma nicn ; cllc es t co nst ituee cle 
conglo merat massif et de gres a grain grassier. On n'a pas reco nnu de sediments turon
iens cla ns cc tte regio n. La formation Ko tancclce, q ui contien t des fossi les cl 'agcsantonien, 
co mprend du schis tc s icleriquc, une certaine qua ntile de grcs ct du muds tone gla uconicu x 
et sableux . La formation Wa piti sc co mpose de ho uille, de grcs cl'o rigine non ma rine et 
de schiste. 

ix 
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I TRODUCTION 

Cretaceo us rocks in the vicinity of Mackenzie a nd Liard Ri vers were exa mined 
during the fie ld season o f l 957 as pa rt of Opera tion Mackenzie. The region li es within 
the Northwest Territories between lat. 60° a nd 64° a nd extends from the western 
border of the Canadian Shield to long. 126° (Fig. l ). 

This report is generalized due to the size of the region, the lack of closely spaced 
sections, and the poor exposures. Large parts of region, cove red by muskeg a nd 
dense bush, a re a ppare ntl y underlain by Cretaceous sedi ments (F ig. l ) but ex posures 
are iso lated. M o reover, many of the o utcrops are obscured by mudflows and talus, 
which makes detailed studies a lm ost impossible. 

The Cretaceo us sequence is best known around Fort Liard, where it is exposed 
along seve ra l ca nyo ns. In the Pla ins, o utcrops have been studied on a nd around 
Cameron Hill s, H orn Platea u, Ebbutt Hill s, and Martin H ill s (Fig. l ); fa rther 
north , severa l have been exa min ed a long Reds tone a nd D a had inni Ri vers. 

Previous Work 

One of the first geo logists to visit the reg ion was R. G. McConnell (1890)1 who 
descended Liard a nd Mackenzie Ri ve rs a nd reported severa l outcrops. T he country 
around Great Slave Lake a nd H ay Ri ver was explored by Came ron ( 1922) in 1916 
a nd 1917. Whittaker (1922, 1923), who spent the seaso ns of 1921 and 1922 a long 
M ackenzie Ri ve r between Great Slave Lake a nd Fort Simpson, examined rocks around 
H orn Plateau a well as a long Trout River and other streams. Dowling (J 922) 
worked fa rther north towards Fort Norman; Williams ( 1922) visited the region around 
Ebbutt Hill s; Hume (1923 , 1924) made a reco nnaissance study of part of the Liard 
River a nd examined o utcrops on Dahadinni and Redstone Ri vers . A more detai led 
stud y of Cretaceous rocks around Fort Liard was made by Hage (1945) , who mapped 
part of Petitot a nd Kotaneelee Ri ve rs. Kindle (1944) studied rock s in the Lia rd region 
adjacent to the so uthern limits of Operation Mackenzie, a nd geo logists of the Cano! 
project mapped Cretaceous rocks near Mackenzie River north of Camsell Bend 
(Hume, 1954). 

Acknowledgments 

The regional boundaries of the Cretaceous system a nd its subdivis ions are shown 
on the geo logica l maps compil ed by R . J. W. Dougla s and D. K. Norris, included 
as Figures I and 2. W. B. Brady examined localities a long the headwaters of La Bichc 
River, and B. G. Craig and D. J. McLaren exam ined outcrops around Horn 
Plateau . The lithologic sa mples of the Imperia l Island River No. 1 well were 
described by H. R. Belyea. 

Invertebrate macrofoss ils were identified by J. A. Jeletzky, whose detailed com
ments, zonal and stage assignments have served as the basis of correlation; micro fossil 
studies were made by R . T. D . W.ickenden. 
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1Dates in parentheses are those of references cited on p. 2. 
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STRATIGRAPHY 

A three-fo ld di vision of the Cretaceous rocks along Lia rd Ri ver has been recog
ni zed fro m th e time of earliest ex plora tion s. R . G. McConne ll (1 890, p. 20D) sta ted: 
" Th e Cretaceous section a lo ng the Lia rd thus shows two grea t sha le and sandstone 
se ri es separated by a heavy ba nd of sa nds tone a nd co nglomera te." The conglomera te 
a nd sandstone to which he referred a re p robably th ose now included in the Fo rt 

elso n fo rmation ; the underl yi ng shales, the F ort St. John gro up as o utlined by 
Kind le (1944); and the upper shales, the K otaneelee fo rmatio n (see F ig. 3). 

South of M ackenzie Ri ver, between H ay and Lia rd Ri vers, is a large a rea of 
C retaceo us rocks (see Fig. l ; D o uglas, I 959), mos t of which belongs within the Fort 
St. Jo hn gro up, a lthough some U pper Cretaceous sediments have been ma pped in 
the vicin ity of Petito t Ri ve r. The wes tern lim its of th ese roc ks a re faults a long the 
eas tern side of Liard and Naha nni ra nges; the limi ts elsewhere a rc eros ional. Creta
ceo us rocks comprise three small areas within th e m o unta in s (see F ig. 2); west o f 
Liard R ange, they a re ex posed a long the vall eys of Chink eh Creek a nd K ota nee lee 
Ri ve r ; a nd in the Lia rd Platea u, the vall eys o f La Biche a nd Beaver Ri ver li e within 
Cretaceo us sediments. N o rth of M ackenzie Ri ver, erosio nal remna nts for m H orn 
Pl a tea u a nd E bbutt Hill s; east of M acken zie Ri ve r a nd west of Lac la M artre, a 
la rge a rea is con sidered, on the basis of to pogra phy, to be unde rl a in by Cretaceous 
rocks a lthough no o utcrops were fo und in that regio n. 

In the northwest corner o f the ma p-a rea, Cretaceous rock outcrop a long R ed
stone a nd Dahadinni Ri ve rs, where they li e at the southern end o f a bas in th a t ex tends 
no rth wes twa rd a nd beyond N orma n Well s. 

The total thi ckness of Cretaceous sediments in the vicinity of Fort Liard is es ti
m ated to be mo re than 5,600 fee t ; o n Camero n Hills and H orn Plateau, clue to conver
gence a nd erosion , it is less than 2,000 fee t ; and south of Trout La ke, 2,025 feet were 
penetra ted in the Imperi al Island Ri ve r well. 

As it is traced eas twa rd fro m the mountains , the base o f the Cretaceo us sequence 
is unconfo rmable a nd la ps onto o lder Pa lreozo ic rocks (see F ig. I); a lon g Kotanee lee 
Ri ve r, th e group lies on rocks of Permi an age (see Pl.JI ). The basa l contact of the 
system is not ex posed on Petito t Ri ve r but underl ying foss iliferous Miss iss ippian lime
stones a re separated from Cretaceous shales by unda ted sand stone and chert. On 
R edstone River, Cretaceous rock s li e with marked erosiona l unconformity on Upper 
D evonia n rocks (see Pl. I A) ; on the Pla in s, they lie on upper a nd middle D evonian 
strata. 

Lower Cretaceous Series 

The Fort St. John group, defin ed originally in the Peace Ri ve r regionl , has been 
subdivided differently by severa l workers in diffe rent pa rts of no rtheastern British 
Columbia . The group was divided into the Garbutt, Scatter, a nd Lepine formation s 
(see Ta ble I and Fig. 4) by E. D. Kindle (l 944) who worked in a n area a bout 250 miles 

I Descriptio ns of formatio ns of the Fort St. Jo hn group aro und Peace River arc summar ized by M cLearn 
a nd Kindle, 1950. 
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UPPER CRETACEOUS 

LOWER 
C RETACEOUS 

LOWER 
C R ETACEOUS? 

6 

Table of Formations 

Fort St. 
John gro up 

Wapi ti formatio n 

Sandsto ne, coal, and carbonaceous shale 

Kota ncclee format ion 500' - 1 , 000' 

Concretionary shale with so me sandstone a nd pebbl y 
muds tone 

Disconformity 

Fort Nelson for ma tio n 400'- 600' 

Coarse-grai ned sa ndstone, conglomerate, coa l, a nd 
carbonaceous mudstone 

Sully formation 1,000'- J,500' 

Concretionary and gypsi ferous shale 

Sika nn i formatio n 300'- 400' 

Fine-gra ined glauconit ic sa ndstone and si ltstone 

Buckinghorse formation 2,500' -3,000' 

Upper member: 
Concre tiona ry sha le wi th some s il tstone a nd sa ndstone 

Mid die member : 

Argi llaceous siltstone a nd fine-grained sa ndstone 

Lower mem ber : 

Concretionary sha le with bentonite beds. 
Coarse-grained basal sa ndstones and cong lomerate 

Micaceous sha les 



Chischa River 
(Stelck, et al.) 

Sik anni shale 

Sikanni 
sandstone 

Le pine 

Scatter 

Garbutt 

Lia rd Ri ve r 
(Kindle) 

Fort Ne lson formation 

Lepine 

Scatter 

Garbutt 

Stratigraphy 

K otaneelee River 

Sully 

Sikann i 

Buckinghorse 

Figure 4. Diagram showing relationships o f rock units in Northwest Te rritories and northeastern Briti sh C olumbia 

so uth of Mackenzie River. These formations were used by Kindle as far north as 
Beaver River in the Northwest Territories. Hage ( 1945) suggested that rocks exposed 
around Fort Liard could be equated with Kindle's formatio ns but Hage did not sec 
the complete success ion and did not apply any formatio nal names lo the Lower 
C retaceo us rocks in this reg ion. Foss il s co ll ected during 1957 indicate that such 
cor relation is not entirely correct. In the Sikanni C hief region so uth of Kindle's 
section s, Hage ( 1944) defined two formations, the Buck ingho rsc formation a nd the 
Sikanni for mation wh ich included a lowe r sa nd stone member and a sha le mem ber. 
Stelck, et al. ( 1956) recogn ized a five-fo ld division on C hischa Ri ve r' between Kindle's 
a nd Hage's sections (see fig. 4). They recognized H agc's Sikanni formation a nd 
Kin dle' Garbutt and Scatter formations. They restricted the na me Lep ine to the 
interval between the Scatter and Sikanni sa nd stone, thus app lyi ng it to a sma ll er 
stra tigraphic interva l tha n in the type region. Their success io n was, from base upwards, 
Garbutt, Scatter, Lepine, Sikanni sandstone, Sikanni shale. 

1 Location of section described in personal com municat ion from Dr. Stelck, December 8, 1958. 
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Cretaceous Rocks in the Region of Liard and Mackenzie Rivers 

The Fort St. John group in the Fort Liard-Kota neelee region is divided into 
three di stinct division which ap pea r to corre late most closely with those o utlined by 
H age. Inasmuch as the two mem bers of the Sikanni formation are mappable units, 
they are raised to formationa l sta tus a nd , as the sa me geogra phic name ca nn ot be 
ap plied to two different formations, the na me Sikanni i rest ricted to th e sand stone 
formerly included in the lower Sikanni mem ber. A new fo rma ti o n, Sully, is proposed 
to include the sha les above the Sikanni sa ndsto ne. The success io n recogni zed in the 
so uthern part of the Northwest Territories is therefore , Buckinghorsc, Sikan ni, and 
Sully for matio ns (see Fig. 4 and Table 1). The Buckingho rse fo rmat ion is divisibl e 
into three members which may correlate with the Garbutt , Scatter, an d Lepine for
mations as used by Stelck, et al. 

The Fort St. John gro up at the south end of Pointed Mou ntain li es on micaceous 
grey sha les of probable Cretaceous age . Microfossils co ll ected from thi s shale were 
identified by Wickenden who reported Proteonina, Jn volutina (A111111odiscus) , Glomo
spir<?l/a ?, and Haplophragmoides. Wickcnde n co nsidered them to be of Mesozoic age 
a nd stated that they resemble Cretaceo us forms rathe r tha n Ju rass ic o r Triassic ones. 
The shales ma y be equ ivalent to so me part of the Bullhead g roup of the Peace River 
region. Jn va lleys sou thwest of Liard Range, a unit of sa ndstone a nd sha le, abo ut 
which very lit t le is known but which may be partly eq uiva lent to these micaceous 
sha les, has been mapped bel ow beds ass umed to be equ iva lent to th e basal conglom
erate and sa nd sto ne of t he Buck inghorsc form at ion (see Do uglas and Norris, 1959). 

Cretaceous rocks overlie p rogressively o lce r beds as they are traced from Liard 
Range on the west to Pctitot River o n the east. The beds underlyin g Cretaceous rocks 
on Su ll y and Murky Creeks a rc Permia n mudsto nes (Pl. 11). The basal Cretaceous 
rocks are not exposed on Petitot River but are se parated from rocks of Miss iss ippian 
age by a thin undated uni t of sa ndsto ne and cherts. C retaceo us rocks arou nd lm peria l 
Island River No. 1 we ll li e on 35 feet of blui sh grey claystonc, crin o ida l limestone, 
li ght gree ni sh grey shale , a nd green claystonc wit h pebbles a nd pyrite . These beds 
ma y be det ri t u on the underlying Palreozoic rocks and be equ ivalent to the Devill e 
beds of the so uthern Pl a in s. Below this uni t, the rocks consist of li ght green shale, 
fine-grained sandsto ne, and crin o idal limestone resembl ing Mississippian sed iments. 

Buckinghorse Formation 

The Buckinghorse formation was proposed by H age ( 1944) for "a thick assem
blage of da rk grey marine sha les" with " minor, fin e-g ra in ed, thin sa ndstone and sand y 
sha le beds a nd va rying a mo unts o f brown-wea the rin g iro nstone concretions." H e 
calculated the thickness of the type secti o n on Sika nni Chief Rive r to be 3,300 feet. 

Dark m a rin e Cretaceous s hales in th e vicinit y of Fort Li a rd , ly in g above 
Pa lreozo ic rocks and bel ow mass ive silty sa nds to nes of the Sikanni formation , a re 
included in the Buckingho rse for matio n. The format ion is not entirely ex posed wit hin 
the Northwest T erritories, but is complete o n two tributari es of Chi nkeh Creek (see 
Fig. 2). The ex posures on Murky Creek are designated as a stand a rd section (see 
Appendix , section 1, and Fig. 2) ; the thickness o f the formation there is a bout 2,800 

feet. 
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Stratigraphy 

Beds considered to li e within the Buckinghorse formation have been mapped in 
a syncline lying to the west of Kota neelee Range. At the south ern end of the range and 
southwest of La Eiche Ri ve r, beds a re traced into the Garbutt and Scatter fo rmations 
as mapped by Kindle (1944). Other a reas believed to be underlain by the Buckinghorse 
formation li e west of La Eiche Range, arou nd Fantasq ue Lake, a nd along Beaver 
River (see F ig. 2). Few o utcrops we re examined in t hi s region a nd the succession is 
poorly known. Part of the formation is we ll exposed on the east flank of the syncline 
on Petitot River. 

Most of the Buckinghorse formation is ex posed on Murky and Sully Creeks (see 
Appendix , sect ions I a nd 2). ln t hi s region , the formation comprises basal conglom
erate, basal sand sto ne, lower shale, middle sa ndstone and siltsto ne, and upper shale. 
The middle sandstone and siltstones a re tentat ivel y correlated with the Scatter forma
tion but defin ite co rrelation requires more detailed information . 

On Su ll y Creek, the basa l conglomerate li es abruptly on the Permian sha les and 
the contact is that of an erosiona l unconformity. The conglomerate is composed of 
fragments ranging in size from one-half inch to six inches, but averaging between two 
and three inches in diameter . lt consists predominantly of chert with some limestone 
a nd sandstone pebbles . ln the exposure on Sully Creek, where the conglomerate is 
33 feet thick, man y of the fra gments are suba ngular; in the outcrop on Kotaneclee 
River they are sli ghtl y smaller and most are subrounded. The matrix of the conglom
erate consists of med ium- to coarse-grained quartz sand. 

A distinct boundary separates the conglomerate from the overlying sandstone 
on Sully Creek. On Kotaneelee R iver, a transition zone of 2 feet of mixed sand and 
conglomerate li es between the two massive units. The sa nd stone has a thickness of 
20 feet on Su ll y C reek and 18 feet on Kotaneelee R iver, is medium grained, porous, 
brownish grey, homogeneo us, and mass ive with subangu lar to subrounded gra ins. 
The sand ston e, a quartz a ren ite, contains about 90 per cent quartz with a sma ll amount 
of chert, pyrite, feld spa r, and biotite; streaks of bitumen are evident. R ibbed frag
ments of woody plants and rad iat ing structures resembling large palm fronds occur 
on the bedding surfaces. 

The lower sha les of the Buckinghorse formation (Pl. I B) are micaceous, rubbly, 
rusty weathering, a nd contai n some sideritic co ncretions, pyri te, glauco nite and many 
thin beds of creamy white bentonite. T he shales are a lmost entirely clay near the base 
but become siltier towa rds the middle of the fo rma ti on. A massive sands tone , 30 feet 
thick, li es within the lower sha les a nd abo ut 150 feet above th e base of the formation 
on K otaneelee Ri ve r. This sand stone is co mposed almost ent irely of qua rtz, contains 
ab unda nt gla ucon ite, and some carbonaceous material. Jt is clean a nd well so rted and 
is classed as a quartz aren ite. 

The middl e member of the Bucki nghorse for matio n may be eq ui valent to the 
Scatter format io n. Kindle ( 1944) traced the Scatter formation as far north as Beaver 
River in Yukon Territory, just within the so uthern border of the region mapped in 
1957. These beds o n Beaver Ri ver were not exa mined during 1957 but ridges in a 
broad syncline so uth of La Biche Ri ver are continuous with o utcrops mapped by 
Kindle as the Scatter formation. Sandstones in the vicinity of Fantasque Lake may 
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Cretaceous Rocks in the Region of Liard an d Mackenzie Rivers 

be equiva lent. The member was examined in greatest detail on Murky and Sully 
Creeks in the syncline between the Kotaneelee and Liard Ranges. 

Both the upper and lower contacts are gradational. The member is 247 feet thick 
on Sully Creek (sect ion 2) and 168 feet thick on Murky Creek (section I) . No other 
sections were measured. The member consists of argillaceous siltstone and sandstone 
with some intervals of rusty weathering sha le (Pl. I I I A). The sa nd stone is fine grained, 
g reenish grey, common ly finely crossbeddcd, and contains glauconitc. The gra in s con
sist mainly of quartz with abo ut 5 per cent chert. The matri x contains abu nda nt car
bonate. 

As the member is traced northward and eastward , it becomes more argi ll aceo us 
and shaly. On Sully Creek, two resistant sa nd y units arc recognized but th e lower one 
is predominantly si ltstone . This lower unit is mo re argillaceous on Murk y Creek and 
forms a much less prominent unit. The member cannot be recogn ized as a sepa rate 
stratigraphic unit on Petitot Rive r to the cast, although si lt y beds in a simi lar stra ti
graphi c position in the middle of the Buckinghorse formation a re probably eq uival ent. 

The upper member of the Buckin g horse formation, although nowhere well 
exposed, has been mapped sou thwest of Kotaneelec Ran ge, a long Kota nee lee River 
and along Liard Ri ver. The member is about J ,700 feet thick on Murky and Sully 
Creeks. Exposures are not continuous on Sully Creek (section 2). The sha les which 
do not vary greatly in lithology, are rubbly to flaky, weather rusty, contain ironstone 
concretions a nd arc very simi lar to those in th e basal part of the Buckinghorse forma
tion. Considerable pyrite and some glauconitc were found within the basal sha les on 
Murky Creek (section I). 

The Buckinghorse formation is 1,700 feet thick on Petitot Ri ver (section 3) and 
620 feet thick in the Imperial Island Ri ver No. I well. The great decrease in the thick
ness in the lower part of the Fo rt St. J ohn group is attributed to decreased sedimen

tation. 
The contact between the Buckinghorsc formation and the overlying Sikanni for

mation is drawn arbitrar ily at the change from sha le or mudstone to blocky or massive 
argillaceous siltstone which lies about 2,800 feet above the base of the Fort St. John 

group. 

Age and Correlation 

Only two genera of ammonitics, Lemuroceras and Pu::osia, were found in the 
lower hales of the Buckinghorse formation near Chinkeh Creek but they are signifi
cant. According to Je letzky who iden tifi ed th e fossils, Lemuroceras cf. L. be/Ii McLearn 
is diagnostic of the Lemuroceras or Beudanticeras affine fauna! zo ne (McLearn and 
Kindl e, 1950) which "is assumed to correspond with part or a ll of the interregiona l 
Douvi/leiceras mammilatum zo ne" of ea rli est middle Albian age. Jeletzky reports that 
'Pu::osia' sigmoidalis Donovan has been found in rocks of early Albian Leymerie/la 
age, and "u nless 'Pu::osia' sig111oidalis is a long ranging species which crosses the lower 
middle Albian boundary, it would now seem possible that the Canadian Lemuroceras 
or Beudanticeras affine zone a lso includes beds of the uppermost Lower Albian age 

(Leymerie /la-zone)." 
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Stratigraphy 

The Buckinghorse formation lies below the Sikanni formation which contains 
Neogas troplites of late Albian age. As the lower part of the formation is of ear li est 
middle Albian age, other middle Albian zona l fossils such as Gastrop!ites may occur 
within the formation. 

TheLemuroceras or Beudanticeras affine fauna is known to occur in the Moosebar 
formation of the Peace River valley, in the lower part of the Buckinghorse formation 
of the Sikanni Chief region, in the Clearwater formation of northeastern Alberta , and 
in the Sans Sault formation of Norman Wells region. The lower part of the Bucking
horse may, therefore, be correlated with these formations. The middle siltstone and 
upper shale members of the formation are correlated with the Scatter and lower 
Lepine formations of northeastern British Columbia, with the upper part of the 
Buckinghorse format ion of its type region, and with the Commotion, Gates, and 
Hasler formations of the Peace River region. 

Fauna! List 

Pu::osia (sens u la to) cf. Pu::osia sp. of Warren , 1947, and 'Pu::osia' sigmoidalis 
Donovan, 1953 

Lemuroceras cf. L. be/Ii Mclearn 
Gastrop!ites ? sp. indet. 
Pecten cf. P. alcesianus McLearn 

Sikanni Formation 

The Sikanni format ion was defined by Hage (1944, p. 11) as those beds lyi ng 
between the Buckinghorse and Dunvegan formations. The type section is presumably 
on Sikanni Chief River where the lower part of the formation was measured and 
described. As orig in a ll y defined, the formation consisted of two members: the lower 
member, 380 feet thick , cons isti ng of four sandstones; and the upper member, about 
600 feet thick , consisting of dark marine shale. As the two members form mappable 
units over a large region, it is proposed that they be raised to formational status. The 
name Sikanni is restricted to the sandstone member. The type section is that described 
by Hage. The Sully formation is proposed herein for the overlying shale member. 

In the Fort Liard-Kotaneelee region , the Sikanni formation is the predominantly 
massive silty sandstone which lies above the Buckinghorse formation and below the 
Sully formation (see Fig. 3). The formation is exposed on severa l small streams flowing 
down the western slopes of Lia rd Range. The section on Murky Creek is designated 
as a standard for the Fort Liard region. The formation occurs along Petitot River 
(Pl. l V A) on the flanks of a broad syncline and has been traced northward towards 
South Nahanni. The Sikanni formation is about 350 feet thick west of Liard Range 
(see Appendix , sect ion s 1, 2). 

The Sikanni formation is partly exposed on Petitot River near its junction with 
Liard Ri ve r where 250 feet of strata were measured (section 5). Farther upstream , on 
the east side of the syncline, the formation is well exposed but was not examined 
because of high water. The formation has an estimated thickness of more than 300 
feet in the canyon of Kotaneelee River about 10 miles above its junction with Lia rd 
River. High water prevented the examination of the formation along Muskeg Ri ver 
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where it forms the cliffs of a sma ll canyon . The formation i exposed at the junction 
of Muskeg a nd Liard Ri vers where 85 feet outcrop. ln the Imperial Island River No. 
1 well, the formation is 175 feet thick. 

The basal contact of the Sikanni formation is gradational. The upper boundary 
also is gradational and is drawn above massive argillaceous siltstone and a t the base 
of co ncretionary sha le. 

West of the Liard Range, the Sikanni formation con sists of fin e-grained sand
stone, a rgillaceous siltstone, and so me shale. The sandstone is greenish grey, thickly 
bedded , commonly calcareous, and much of it is fin ely crossbedded . Glauconite is 
commonly found as small pell ets and also as irregula rly shaped masses around the 
gra ins. The sand sto ne, which is classed as a quartz arenite, is composed of about 80 
per cent quartz, 5 per cent chert, a nd 10 to JS per cent matrix and minor const ituents. 
Some bitumen was noted . The siltstone is argil laceous, massive to thickly bedded , 
dark grey to browni sh grey, may be glauconitic, and frequentl y contains small sideritic 
concretions. Jt shows fine lam inations a nd crossbcds. The gla uconite of the sandstones 
has recrystalli zed from pellets and has spread around the sa nd grains. The cleaner 
sandstones have a 'welded' texture in which si lica bind s the qua rtz grains together, 
forming a mosa ic resembling a quartzite. 

Age and Correlation 

The Sikanni formation contains Posidonia cf. P. nah wisi McLearn sensu Jato and 
Neogastroplites cornutus (Whiteaves). According to Jeletzky, the beds containing Neo
gastroplites cornutus can be refe rred to the second oldest Neogas troplites zone (Cob ban 
and R ees ide, in press). Stelck, et al. (1956, p. 9) claim th at Posidonia a re restricted to 
beds older than the generalized Neogas troplites zone but, accord ing to Jeletzky, col
lections of the Geological Survey of Can ada indicate that the two faunas are in part 
contemporaneous although Posidonia may range somewhat below Neogastroplites. In 
terms of the International stand a rd stages, the zo ne is con sidered to be of late Albian 
age. 

The Sikanni formation is co rrelated with the Sika nni sa nd stone of the type reg ion , 
the G ood ri ch formation a nd the lowe r part of the Shaftesbury formation , all of which 
co ntain Neogastroplites. 

Fauna/ List 
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Posidonia cf. P. nahwisi McLearn sensu lato 
Jnoceramus sp. indet (resembles /. concentricus Park.) 
Pteria (Oxytoma cf. 0 . pectinata Sow.) 
Mactra ? sp. indet 
Pecten (Entolium) sp. indet. 
Turritel!a (sensu lato) sp. indet. 
Nucu!a ? sp. indet. 
Neogastroplites cornutus (Whiteaves) 
Neogas troplites sp . indet. 
Thracia cf. T. ste/cki McLea rn 
Fish scales 
Fossil wood 



Stratigraphy 
Sully Fonmition 

The Sully for mation is defined as those sha le bed s lying below the sa ndstones 
and conglomerate of the Fort Ne lson formation and a bove the sandstone a nd siltstone 
of the Sika nni format ion as herein restricted (see F ig. 3). The formation is partly 
exposed on Kotaneelee River and at the type section on Sully Creek (section 2), where 
it is approximate ly 1,500 fee t thick ; it has an estimated thickness of 1,000 feet on 
Petitot Ri ver and 655 feet in the Imperi a l Isla nd Rive r No. 1 well. 

This formation conta ins rubbl y concretionary shales and fissile da rk grey shales 
(Pl. IV B). Altho ugh definite pa lIBontologica l ev idence is lacking, the da rk shal es found 
on the Plai ns aro und Mackenzie River are beli eved on the basis of lit hology to belong 
to the Sully formatio n. Outcrops in thi s reg ion revea l only small pa rts of the fo rma tion. 

On Sully Creek, the basa l 500 feet a nd the upper 700 feet are composed ofrubbly, 
sid eritic, da rk grey, rusty weathering shales. The middle part of the formation conta ins 
dark grey, fissile sha le. 

The lower part of the format ion is not we ll exposed in the type section. About 
200 feet outcrop on K ota nee lee Ri ve r where much of th e rock is bl ocky mud sto ne 
containing numerous concretions (Pl. IV B). Several o utcrops occur near the mouth 
of the Peti tot Ri ve r. These shales resemble those of the Buckinghorse formation . 

Flaky, fissile shales of th e middle part of the Sully formation a re greyish black 
a nd stai ned ye llow by sulphur. Small rosettes a nd crysta ls of se lenite occur in many 
places. Some bcntonite is present. In contrast with the other Lower Cretaceous sha les, 
this uni t is not concretionary. These non-concretionary shales are very distinctive. 
They a re well exposed on the west fl ank of Liard Range, on Pet itot River and have 
been recognized on the Cameron Hills and Horn Platea u. 

The upper shales of the Sull y fo rma tion a re greyis h black, rusty weatheri ng a nd 
contain concretions. The sa nd content increases towards the top of the forma tion 
which is gradat ional into the ove rl yi ng Fort Nelson fo rmat ion. The gradational zone 
is we ll exposed on Petitot Ri ver (see Appendix , section 8) where blocky mudstone 
grades into a rgillaceous siltsto ne. These beds grade upwards into thickly bedded , fi ne
gra ined sandsto ne which is overlain by medium- to coarse-gra ined massive sandstone. 

Age and Correlation 

Posidonia nalmisi McLearn va r. goodrichensis was collected from the basal shales 
of the Sully fo rmation on Kotaneelee R iver. According to Jeletzky, this fauna is of 
late A lbian age . The Neogastroplites fa una collected on Sull y Creek came from the 

underlying Sikanni formation, a nd these foss il s indicate that the format ion is not older 
than late Albian. The Sully formation is correlated with the shale a bove the Sikanni 
sandstone of the type region, the Crui se r formation , a nd upper part of the Shaftesbury 
for mation. It may be correlated with the upper part of the Lepine fo rmation of the 
Fo rt Nelson region as both a re strat igraphica ll y below the Fort Nelson formation. 
However, the Lepine format ion in its type locality has a much greater stratigraphic 
range as it includes beds containing Gastroplites of middle Albian age (Kindle, 1944, 
p. 12). 
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Although no rossils have been reported from the Slater River formation in the 
Norman Wells region, t he lithology i simi lar to that of the Sully formation and the 
two are considered equiva lent. 

Fauna! List 
Posidonia na/11\'isi McLearn var. goodrichensis McLearn 
Posidonia nal11 1'isi McLearn sensu Jato 

Fort St. John Group Undivided 

Cretaceous shales on the Plains north and cast or Fort Lia rd have been mapped 
as Fort St. John group undivided due to the lack of detailed information . The writer 
considers that most of the Cretaceous rocks in this region are equivalent to the Su ll y 
formation but beds equivalent to the Buckinghorse and Sikanni formations may be 
present. 

Redstone River Region 

Cretaceous rocks along Redstone River were examined by Hancock (in Hume, 
1954, p. 54). Hume traversed the region around Dahadinni River and mapped 
Cretaceous rocks in a syncline between Dahadinni and Redstone Rivers (1924, p. 3B; 
Map 2022). The co rrelation or these rocks with the more southerly formations is not 
well known, nor can they be correlated read il y with Cretaceous divisions outlined in 
the Cano I project (H umc, 1954). lt is probable that the Cretaceous rocks in the 
Redstone River region are equivalent to the Buckinghorsc formation or the Sans 
Sault formation as described by Stewart (1945). 

More than 75 feet of dark grey shale overlies Devonian shales and underlies a 
ma sive coarse-grained sandstone with some conglomerate on Redstone River north 
west of Mount Heywood. Loca l relief on the surface or the Devonian rocks is between 
JO and 15 feet (Pl. l A). The shale above the unconformity is silty, quartzosc, and 
micaceous. It does not contain sidcritc nor docs it resemble shales or the Fort St. John 
group. As the sha les do not resemble Palceozoic rocks in this region, they may be of 
very early Cretaceous or Jurassic age and may be equivalent to the shales be low the 
Buckinghorse format ion on Kotaneelee River which they resemble lithologically. 

Massive sandstone li es near or at the base of the Cretaceous sequence and there
fore does not correspond stratigraphically with either Fort Nelson or Little Bear 
formation which a re lithologically sim ilar. More p robably, it lies at the base of the 
Fort St. John equiva lent, and is equivalent to the basal Buckinghorse sandstone a nd 
conglomerate on Kotaneelec River. However, it could a lso be a higher sandstone 
within the basal sha les o[ the group. Similar sandstone and conglomerate. considered 
to lie at the base of the Cretaceous succession, are exposed on Dahadinni River 
southeas t of Cloverleaf Lake. The lithologically similar sandstone and conglomerate 
reported by Hume (1924) to be present near Cloverleaf lake is probably equivalent. 
The sandstone is medium to coarse grained, greyish green. with carbonaceous streaks 
a nd lenses; it wea thers du sky yellow. Chert pebbles a rc sca ttered through some of 
the beds. 
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Stratigraphy 

Near the mouth of Dahadinn i R iver, fine-grained , argillaceous sand stone and 
dark grey, concretionary shale are exposed. Thi s sandstone may be equi va lent to the 
Sikanni sandstone. 

Cameron Hills -Hay River R egion 

Dark grey, concretionary shales are exposed at seve ra l places along Cameron 
Ri ve r near the edge of the northern esca rpment of Cameron Hills. Approximately I 00 
to J 25 feet of fissile or rubbl y shale with ye ll ow sulphur staining contain reddish brown 
weathering sid erit ic concretions. On a sma ll creek west of Cameron River and at a 
lower elevation than the concretionary sha les, 30 feet of dark grey fissile shale with 
ab unda nt selenite contain thin laye rs and streaks of ye llow su lphur . No exposures of 
sha le were seen a long the easte rn edge of the hills. 

Cameron ( 1922), in his exam ination of the count ry around Hay River, found 
several outcrops of Cretaceous sha les above Grumbler Rapids. These rocks were 
called the Meander shales and were described as dark grey marine shales containing 
spheroidal concretions, ironstone bands, and numerous crystals of selenite. The shales 
on Hay River we re below wa ter leve l when a traverse was made in 1957. They resemble 
those aro und Ca meron Hill s and probably a rc eq ui va lent to the Sully formation. 

Whittaker ( 1923) sugges ted th at the high la nd south ofTathlina Lake was under
la in by Cretaceous strata. A traverse of Kakisa River and a long traverse south of 
Trout Ri ver towa rd s Cameron Hills revealed no outcrops . A sma ll o utcrop, reported 
by Whittaker (1923), was examined on Trout River about 67 miles above its mouth. 
The outcrop consists of fissile, dark grey sha le con taini ng several bands of bentonite, 
numerous thin lenses of yellow sulphurou s clay a nd minute selenite crystals concen
trated along bedding planes. As no co ncret ions a re present in the sha le at th is locality, 
the beds may be eq uivalent to the non-concret iona ry beds of the Sully formation . 

Horn Plateau 

Whittaker named the Cretaceous rocks exposed on Horn Platea u the Moun
tain sha les (1922, p. 548) . He described them as thin, fissile, sulphur- stained, brown 
to black shal es, weathering ye llow a nd contai ning bands of hydrous al uminum si li cate, 
minute crystals of gy psum , and septa rian co ncreti ons. Two exposu res of dark grey to 
black shale with so me concretions were found nea r th e large st ream which flows south
ward from the hills . Jn an a rea of recent lands lide, about 50 feet of fissile sha le with 
selenite crystals a re exposed . Some iron sto ne co ncretio ns are present in the drift but 
none was found in place. On the east s id e of H orn Plateau dark grey to black, 
concretionary shales weathering to a soft clay are present. Black, noncalcareous , fissile 
shal e with abundant se lenite crystals is exposed on Willowlake Ri ve r o n the north sid e 
of Horn Plateau. The sha le weathers dark ye ll owish orange to greyis h ye llow and is 
pyritic. 

Martin Hills 

Shal es and sand stones are we ll exposed on the so utheas t corner of the escarpment 
(see Appendix, section 7). About 100 feet of rubbl y to fi ss ile rusty weathering, con
cretionary sha le is overlain b y fine-grai ned, o live-grey sa ndstone. The sand stone is 
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Cretaceous Rocks in the Region of Liard and Mackenzie Rivers 

laminated , platy, fine ly crossbedded and ripple-marked. The sha le is similar to the 
upper part of the Sully formation a nd the sandstone is cor related with the tran sit ion 
beds at the base of the Fort elson formation. 

Some shale and sandstone are exposed on the northeastern edge of the escarpment 
of Martin Hill s. These sediments appear to be simila r to those out lined in the described 
section (see Appendix , section 7). 

Ebbutt Hills 

The shales exposed on Ebbutt Hill s were considered to be Upper Devonian and 
were shown as Simpson shales on Map 1957 by Williams ( 1922, p. 578). Iron stone 
concretions up to 3 feet in diameter were described but no fossils were found in the 
shales. Williams reported later ( 1937, p . 102) that he found Cretaceous fossi ls in 
nodu les which he concluded came from the eros ion of the st rata of the Ebbutt Hill s. 

Due to heavy vegetation, no landing wa made nea r the outcrops on Ebbutt Hills 
although a helicopter with floats co uld land on small Jakes at some distance from the 
outcrops. Black shales are exposed a long the southern side of the hills and in several 
gullies on the easte rn escarpment. Several outcrops in one large st ream on the eastern 
escarpment might possibly give a composite section. The shales underlyin g Ebbutt 
Hill s a re herein tentatively included in the Cretaceous system. Abundant iron stone 
concretions were found to be more typica l of Cretaceous shales and are rare to absent 
in the Devonia n shales. Furthermore , the hills have an elevation and topographic 
form s imilar to the Martin Hill s and H orn Plateau , both known to contain 
Cretaceous beds. 

U ppcr Cretaceous Series 

H age (1945) divided the Upper Cretaceous st rata into three units: the basal one, 
consisting of pebble-conglomerate and coarse-grained andstone, was assigned to the 
Fort Nelson formation ; th e overlyi ng shales were na med the Kotaneelee formation; 
the third formation, comprising medium-grained, grey andstone, pebble-conglomerate, 
and some coal , was correlated with the Wapiti formation. 

Fort Nelson Formation 

Kindle (1944, p. 13) included beds of conglomerate and sandstone exposed o n 
cliffs a long the river below Fort Nelson in the Fort Nelson formation a nd designated 
as the type section the better exposed beds on Liard Ri ver between Toad and Beaver 
Rivers. The formation is more than 600 feet thick in the type region. H e suggested 
(op. cit., p. 15) that the Fort Nelson formation might be the northern eq ui valent of 
the Dunvega n formation. 

The best exposures of the Fort Nelson formation in the orthwest Territories 
are on Petitot River, where mass ive bed s in the trough of a syncline form the walls 
of a narrow canyon (see Pl. HI B). The formation there is 450 to 500 feet thick . Only 
the lower part of the format ion is exposed on Sull y Creek; iso lated outcrops are 
present near Chinkeh Creek, and partial sections can be examined along Kotaneelee 
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River. On Martin Hi lls and west of Trout Lake the formation has been mapped but 
it is rarely exposed and the boundaries are assumed. 

On Sully Creek the basal beds consist of fine-grained, very soft and porous, finely 
laminated , crossbedded sandstone, which grades downward into the Sully formation. 
The exposures on Kotaneelee Rive r consist mainly of medium-grained sandstone with 
chert pebbles, very similar to that found on Petitot River. Iron oxide and carbonaceous 
material are fairly abundant. 

The well-exposed section on Petitot River (see Appendix, section 8) can be divided 
into three distinct units (see Fig. 3). The lowest consists of coarse-grained, cross
bedded , massive sa ndstone including chert pebbles. This grades upwards into a blocky 
mudstone unit containing coal and lenses of conglomerate, which is overlain by beds 
of conglomerate and coarse-grained sandstone. The conglomerate, composed mainly 
of chert with some quartzite, contains pebbles ranging from one-eighth to one-half 
inch in diameter. The top of the formation is marked by a 10-to-15-foot bed of con
glomerate. The sand grain s are subrounded and are composed of quartz, chert, and 
some rounded flakes of biotite. 

The sequence of beds considered to be the Fort Nelson formation in the Imperial 
Island River No . 1 well is similar to that on Petitot River. The formation is 550 feet 
thick but some of the uppermost beds may poss ibly lie within the Kotaneelee forma
tion. The basal 260 feet contains coarse-grained sandstone with carbonaceous material 
and plant fragments, and apparently grades downward into shale; the middle 160 feet 
contains shale and fine-grained sa nd stone ; and the upper part contains coarse-grained 
sandstone. 

In 1923, Whittaker (p. 99B) reported that 50 to 150 feet of coa rse, white to rusty 
yellow friable sandstone , which he called R abbitskin sa nd stones, were present north
east of Rabbitskin River and "caps Horn Mountains''. This sandstone was not exam
ined in 1957 but it may be equivalent to the Fort Nelson formation. 

Age and Correlation 

The Fort Nelson formation is unfoss iliferous but has been correlated with the 
Dunvegan formation of Cenomanian age (McLearn and Kindle, 1950; Henderson, 
1954). This correlation appears logical although the formation could be somewhat 
older and could possib ly range as high as Turonian as it is overla in by younger beds. 

The Little Bear formation in the vicinity of Norman Wells, consisting of sand
stone, conglomerate, and coal (Stewart, 1945), may be partly equivalent to the Fo rt 
Nelson format ion. However, fossils of Turonian age have been reported from the 
Little Bear formation (Hume, 1954). If, as is generally assumed , the Fort Nelson is 
strictly equivalent to the Dunvega n formation of Cenomanian age, the Little Bear 
formation is not completely equivalent. 

If the Fort Nelson formation is no younger than Cenomanian , then a considerable 
time interval is not represented in the sedimentary record as sediments of Turonian 
age are unknown. This hiatus could be due to non-deposition, or the region may have 
been subject to erosion during part of Turonian time as suggested by Stelck (1955). 
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Kotaneelee Formation 

The Kotaneelec formation as defined by Hage ( 1945. p. 21) consists of 500 to 
I ,000 feet of dark grey shale with some thin sandstone and minor conglomerate. The 
formation lies above the Fort Nelson conglomerate and below so me Upper Cretaceous 
medium-grained sandstone (Fig. 3). The type locality was not specifica lly designated 
by Hage but presumably includes the outcrops on Kotaneelee River (Fig. 2) where 
most of the formation is exposed. This formation is present on Petitot River above 
the Fort Nelson formation in the canyon but the exposures there were not examined 
because of flood conditions in the canyon. The lower 140 feet of Hage's section on 
Petitot River is mostly concealed. According to him 20 feet of grey sha le is exposed 
above the Fort Nelson formation a nd 20 feet of shale and fine-grained sa ndstone lies 
above a covered interva l of I 00 feet. Above these beds, 5 feet of conglomerate is 
overlain by 10 feet of fine -grained sandstone and 175 feet of grey shale containing a 
few concretions. The upper part of the section consists of 10 feet of medium-grained 
sandstone lying below 5 feet of dark grey shale. 

The lower 70 feet of the formation on Kotaneelee River (section 9) conta in s 
blocky mudstonc, which grades upward into sandy mudstonc with disseminated chert 
pebbles. The mud stone contains numerous glauconit ic pellets, chert and quartz grains, 
and oolites and aggregates of carbonate stai ned by sidcritc. The ooli tcs have centres 
of quartz or muds tone and are sur rounded by rims of glauconite or possibly chamosite. 
Jn a few oo li tes, the rim has been replaced by carbonate. Some of the glauconitc 
pellets have also been replaced by carbonate. Ove rlying these beds is 15 feet of massive 
green, very argillaceous,coarse-grained sandstones which contain quartz, chert.quartz
ite, some argillite, and biotite ftakes. 

Above the sandy unit is about 260 feet of rubbly , dark grey, rusty weat hering 
shale which contains reddish brown weathering siderit ic concretions. Some thin
bedded , fine-grained sa nd stone occurs near the top of this sectio n. The sa nd stone is 
comprised of approximately 50 per cent quartz, 40 per cent chert , and 5 per cent rock 
fragments. The large percentage of chert here contrasts greatly with the low percentage 
in the Lower Cretaceous sandstones. 

Farther downstream, approximately 200 feet of shale is exposed. This sha le 

appears to be near the top of the formation a nd is s imil ar to that previous ly descr ibed. 

It grades upwards into massive argillaceous si ltsto ne that contains some fine-grained, 

laminated sandstone. Thickly bedded sand stone at the top of the clifT is apparently 

marine and is incl uded in Kotaneelcc formation. 

Age and Correlation 

The fauna collected from above the coarse-g rai ned sa nd stone of the Kota neelec 

formation is reported by Jeletzky to represent the combined zones of Scaphites depres

sus and S caphites (Clioscaphites) vermiformis. These zo nes are found in the lower part 

of the Wapiabi formation of the Alberta Foothill s and a lso in the Bad H eart sandstone 

of the Peace Ri ve r region. They are dated by Jeletzky as ear ly Santonian age in terms 

of the Internationa l standard stages. 
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It is not known if the basa l beds of the Kotaneelcc fo rmation arc strictly equiva
lent to the base of the Wapiabi formation , as fossils typica l of the basal Wa pi ab i beds 
have not been repo rted. It is possi bl e that the basal bed s cou ld contai n equivalents of 
the Cardi um and Blacksto ne formation s of Turonian age. 

The Kotaneelee fo rm ation is probabl y st ratigraphically equivalent to the East 
Fork fo rmation in the vici nity of Norman Well s. The East Fork formation cons ists 
of marine shale and overl ies the Little Bear formation wh ich is reported to contai n 
fossils of Turonian age. 
Fauna/ List 

lnoceramus cf. I. tenuirostris Meek and Hayden 
lnocera111us cf. I. s tantoni Sokolov 
Pteria (Oxytoma) nebrascana Evans and Shumard 
Pteria (O.Yyto111a) linguliformis Meek and Hayden 
Modiolus sp . indet. 
Cyrena ? sp. indcl. 
Gyrodes sp. indet. 
Scaphites (Clioscaphites ?) cf. S. saxitonianus McLca rn 
lnoceramus cordiformis Sow. va r. haenlein i M ullcr 
!11ocera111us ex gr. cordifor111is Sow. sensu la to 
lnoceramus sp. indct. (n. sp. ?) 
Anomia cf. A. subquadrata Stanton 
Legwnen ? sp. indet. 
Serpula sp. indct. 

Hage ( 1945) reported the fo ll owing fossils: 

O.\Tloma n?brascana 
/11 ocera111us lobatus Goldfuss cf. va r. lundhreckensis McLcarn cf. a lso 

1. patoorensis Lorio! 
Anomia cf. A. subquadrata 
Baculites 01·atus 

Wapiti Formation 

A seque nce of medium -gra in ed sandsto ne a nd conglomerate over lyin g the 
Kotancclcc formation was mapped but not named by Hage ( 1945) who correlated it 
with th e Wapiti format ion of the Peace River region. The name is now app lied to th e 
rocks beca use of their simila r lithology and approximate ly eq ui va lent strat igraphic 
position . 

Hage examined 25 feet of sa nd sto ne and conglomerate on Pretty Hill and a lso 
an outcrop on Li ard Ri ve r above the mouth of Kotaneclce Rive r (op. cit. , p. 23): 

The sandstone is banded , medium- to coa rse-gra ined, fcldspat hic, buff weathering, 
calca reous, and both massive a nd thi n ly bedded. It is overla in by a scam of low-grade coal 
15 inches thick . . . o fossils were fo und in the upper sandstone beds, but a non-marine 
origin is indicated by the coal and carbonaceous ma teria l present. 

Several erosional remnants of the upper marine sa nd stone of the K ota neelee for
mation have been mapped aro und Kotaneelee Ri ve r. Non-marine bed s which wo uld 
be included in the Wapiti formation may lie above the Kotaneelee sa nd stones but 
were not seen in thi s vicinity. 
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ECON OMIC GEOLOGY 

The Cretaceous rocks of thi s region m ay be potentia l so urces or rese rvoirs of 
petro leum a nd gas. o commercial prod uction has been obtained from t he Cretaceous 
rocks in the s ingle well tha t has penetrated t hem. 

The basa l a ndsto ne a nd conglomerate of the Buckingho rse form a ti o n have good 
po ros ity. The beds have a thickness o f 50 to 60 fee t a nd may be widely distribu ted . 
They proba bly occ ur a t the base of the Cretaceo us sequence throughout the region 
a lth o ugh with va riable thickness. As these sa nd stones a re o ve rl a in by sha le, they wo uld 
ma ke a good stra ti graphic trap. Traces of b itumen, noted in thi s sa nd sto ne, indicate 
the fo rmer presence of pet rol eum a nd th e poss ibility tha t in the subsurface the sa nd
sto ne m ay conta in oil o r gas . The basal Buc kin gho rse rocks a re litho logica ll y simila r 
to the Bluesky, Dina, a nd M cMurray sandsto nes o f Alberta whic h occupy equiva lent 
st rat igraphic pos it ions in t he C retaceo us sequence. T hese beds have a ll prod uced 
petro leum, indicatin g tha t the simila r basa l Buck ingho rse beds may be potenti a l reser
vo ir rock. 

Sandsto nes of the Sika nni fo rma ti o n a rc not so porous as those of the Buck ing
ho rse form a ti o n but could be potenti a l rese rvo irs. In t he C hinkeh Creek regio n, the 
Sika nni fo rma ti o n is ve ry a rgi ll aceous. T o wa rd s the south , h owever, the fo rmat ion 
con ta ins cleaner a nd bette r sorted sa nd sto ne a nd li es betwee n two thick ma rine sha les . 

T he Fo rt elson fo rmatio n may a lso be a po tentia l rese rvo ir rock. I t is poro us 
bu t is not as widely di stributed as t he Buc ki ngho rse sand sto nes. The fo rmati on does, 
neve rtheless, have a grea ter thi ck ness of poro us bed s. The m os t favourable region may 
be so uth of the F o rt Lia rd regio n where th e bed s a re ove rl a in by the sha les of the 
K o ta neelee form a ti o n. 

T he lack of Tu ro ni a n m a rine sed iments could have impo rta nt eco nomic s ignifi 
ca nce in that the Fort Lia rd reg io n m ay have been a la nd a rea during pa rt or a ll of 
Tu ro nia n t ime. If so, nea r-sho re sand dep os its which co uld be po tenti a l reservoi rs 
mig ht be ex pected to wa rd s Norma n Well s where T uron ian ma rine sha les h ave been 
recognized ( Hume, 1954). N ea r-sho re depos its mig ht a lso be expected towa rds the 
Peace Rive r regio n where Turon ia n ma rine strata a re kn own to occur. 
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APPENDIX 

Stratigraphic Sections 

Section I. Lower Cretaceous formations , Murky Creek , tributary 
of Chinkeh Creek, west fiank of Liard Range, N.W.T. 

Thickness in Feet 

Unit StKANNI FORMATION Unit 

20 Shale, s light ly si lty, tissi le to rubbly, dark grey to greyish black, 9 
rusty weat her ing; few concret io ns at top, 3" X 6", moderate brown 
weathering; trace of g lauconi te 

19 M udstone, s illy, to siltstone, blocky; g radi ng downward into less 5 
si lty mudstone, dark grey, rusty weathering; bedded appeara nce; 
few ironsto ne concretions, 4" X 8", light brown weather ing, with 
pelecypod fragments; bedding arches over concretions; trace of 
glauconite 

18 S hale, to 111udstone, silty, rubbly to somewhat blocky, da rk grey JO 
to greyish black, rust y weathe ring. Mostly covered with talus 

17 M udstone, s il ty, blocky to 111assive, greyish black, rusty weather- 14 
ing ; few thin sandstone beds; ltss s ilty towards base; few s111all 
concretions 

16 

15 

14 

13 

12 

11 

10 

Sandsto ne. fine gra ined, greenish grey, weathers pale o live, thinly 
bedded , 2"-4", s tron:; ly but thi nl y cross bedded; a nd shale, as 
above, 40% 
This unit grades in to s ilty s ha le ups lope 

Sandsto ne, fine gra ined, g reenish grey, weathers pale olive to dusky 
ye llow weather ing. calcareous, g la uconitic; 4"-6" beds, finely but 
strongly crossbedded. nu111crous concretions in shaly intervals and 
co 111mon at top of sandstone beds; a nd shale, 30% 

Shale, platy, to mudstone, blocky, dark grey to g reyish black, rust y 
weatheri ng; bedded appeara nce; few thin sa ndstone beds; few 
ironstone concretion,,, light brown weathering 

Shal e to 111udstone, s ilty, biocky at top, beco111ing rubbly towards 
base, g reyis h b lack, rusty weathering, bedded appearance; few 
bands of si ltstone towards top; light brown wea thering concre
tions , 3" X 6" in rows , containing nu111erous pelecypod frag111e nts 
a nd rare fish sca le 

Siltstone to 111udstone, dark grey to brow nish grey, glauco nitic ; 
nu111 ero us s111all concretions, some with shell fragments; trace of 
glauconite and pyrite 

Siltstone, argi ll aceo us, brownish grey, la111inated , 111assive, soft ; 
wi th I' o f sa ndstone, fine gra ined , la111inated and crossbedded at 
top; few concretions near top 

Silts tone, argil laceous, to mudstone, si lty, massive, greyish black 
to brownish grey, rusty weathering; scattered concretions, 8" X 
J2", light brown wea thering ; some g lauconite 

JO 

8 

JO 

6 

25 

JO 

35 

H eight 
above base 

361 

352 

347 

337 

323 

313 

305 

295 

289 

264 

254 
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Un it 

9 

8 

7 

6 

5 

4 

3 

2 

Mudslone, blocky lo s ligh tly rubbly, greyish b lack. rusty weat her
ing; has s ligh tly more bedded appea ra nce than overl y ing rocks; 
some glauconile 

Siltstone, a rgi llaceo us, to mudstone, si lty, bl ocky lo mass ive, rust y 
weat hering; few concretions; thin lenses of soft, la minated s ilts tone 

Siltstone, argi llaccous, fi ne ly laminated and crossbedded , massi\e 
lo blocky; few lenses of well indurated, c ross-l a mina ted si ltstone, 
glauconilic, dark grey to brownish g rey, rusty weathering; ra re 
concretio ns 

Siltstone to mudstone, b locky, dark grey, rusly weathering, becom
ing s li ghtl y rub bly at base; few concretions, 3" X 6" 

M uJstone. blocky lo rubbly at base, greyish black, rusty weather
ing; few thin s ilt sto ne bands at lop showing cross la mination ; fe w 
la rge 2' X 4' concretio ns 

Siltstone,argillaceous, g reyish bl ack to brownish grey, rus ty wea th
eri ng, massive; few co ncretio ns 

Covered 

Si ltstone to mudsto ne, bedded, grey ish black, rusty weat hering 

Siltstone, arg illaceo us, massive, g reyish bla~k to brownis h g rey, 
rusty weathering 

B UCK INGHORSE FORMATION 

29 Covered 

28 Sha le, rubbly. da rk grey to brownish g rey, rus ty weat her ing, wit h 
concretions, 4" X 8", containing numerous she ll fragments 

27 Shale, rubbly, dark g rey to brownish grey, rusty weat hering, rare 
concret ion; considerably py rite; trace of glaucon ite 

26 Sha le. rubbly; gradi ng upwards into mudstonc, s ilty, dark g rey lo 
greyis h black, rusty weather ing. g lauconitic; few concretio ns; 
bedded appearance 

25 Covered. Slum ped shale 

24 Siltstone, arg illaceous, mass ive, g rey, rusty weather ing; poorly 
bedded 

23 Siltstone. arg illaceous, g laucon itic; grad ing upwards into more 
massive and sa nely s il tsto ne w ith two feet of thinl y laminated , platy 
sa ndstone at top 

22 Covered 

2 1 Shale, platy, dark g rey; so me thin si lts tone ban el s 

20 Siltstone, 50% , g rey; in 1"-2" beds, finely cross bedded ; thin , p laty 
to rubbly shale 

I 9 Shale, rubbly; with s ilt s tone, 25 %, rusty weathering micaceous; 
trace of glaucon ite 

22 

Th ickness in Feel 

Unit 

15 

30 

26 

32 

16 

15 

50 

15 

20 

1,500 

103 

39 

6 1 

40 

7 

47 

25 

10 

17 

30 

H eight 
a bove base 

219 

204 

174 

148 

JJ 6 

100 

85 

35 

20 

2,783 

1 ,283 

I , 180 

I , 14 1 

J ,080 

1, 040 

J , 033 

986 

96 1 

95 1 

934 



Unit 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

Silts tone, interbedded with sha le, 50% , pl a ty, rusty weather ing; 
beds t " - 1"; s ilt s to ne dominant at the top; few concre tio ns. 811 X 
12"; glauconite 

Shale, fissile to rubbl y; 3" X 611 concre tio ns in lower 15' 

Shale, fissile to rubbl y, greyish brown to dusky yel lowis h brown; 
few s ma ll concretions in rows 

Covered . Shale w ith concretions 

Shale, rubbly, rus ty weathering; concretions 3" X 611
, mo derate 

brown weat hering; trace o f g la uco ni te and pyrite 

Shale, rubbly, greyis h black, rus ty wea ther ing; concretionary ba nds 
near base, a nd few sma ll scattered co ncretio ns; If ' creamy white 
bentonite at top, few thin layers in unit ; trace g lauconite; con
s iderab le fine pyrite 

Shale, rubbly, g reyish black , rus ty wea thering; numero us minute 
selenite crys tal s o n some bedd ing surfaces ; sma ll concretions, 2" X 
4", moderate brown wea thering ; trace of g lauco nite; so me fine 
pyrite 

Covered 

Sha le, rubbly, g rey ish black, rusty weathering, w ith silty bands , 
especia ll y in upper part , 2" X 3" co ncretio ns 

Shale, rubbl y, rusty wea thering; few concre tio ns 

Shale, r ubbly, grey ish black, rusty weathering; rare concretions 

Sha le, rubbl y, w ith 3" X 611 concretions 

Sha le, s ilty, greyish black, rusty weathering; thin ba nds o f s ilt
s tone ; numerous concretions; so me thin bentonites 

Muds to ne, to shale; blocky to rubbly, greyish black , rusty wea ther
in g; mo re fi ss ile towards base, to pped by co ncretionary band ; 
numero us sm al l co ncretion s in uppe r 10'; few thin be nto nite 
bands; pyri t ic aggregates 

Sh ;:i le, much as a bove, rus ty wea thering; concretions a t top 

Mudstone to sha le , bl ocky a t top , g rey ish black , rus ty wea ther ing; 
scattered concre ti o ns; trace o f g lauco nite 

Sha le to mudsto ne, rubbl y, rus ty weathe ring a t top, sa ndy; con
cre ti o ns at top a nd in upper third, few sca tte red o nes towards base; 
a bunda nt g lauconite 

Sa ndsto ne, fine to medium grained, quartzose, o li ve-grey to da rk 
brownish g rey, arg illaceo us s trea ks; in 4"- 1' beds, co nta ins white 
cherty (?) pebbles ; ribbed fragment s o f woody remains 
(Tota l thickness at thi s loca lity not known) 

Thickness in Fee t 

Unit 

32 

40 

15 

30 

30 

26 

16 

50 

50 

SS 

IOS 

11 5 

6S 

52 

25 

33 

16S 

Height 
above base 

904 

872 

832 

817 

787 

757 

73 1 

715 

665 

615 

560 

455 

340 

275 

223 

198 

16S 

23 



Section 2. Fort Nelson , Sully, Sikanni and Buckinghorse formations, 
Sully Creek, west -flank of Liard Range, N.W.T. 

Unit 

FORT NELSON FORMATION 

Sa ndstone, fine grained , grey, weathers light brownish grey, soft, 
porous, some cross-lamina tion , carbonaceous fragments, massive 
beds 1 ' - 6' 

SULLY FORMATION 

14 Sandstone, fine grai ned , finely cross-laminated, carbonaceo us; 
shale, 503 

13 Shale, platy to rubbly, greyish black, rusty weathering; wi th some 
thin bands of si ltstone, fin ely cross-laminated 

12 Sandstone and sha le, as a bove; massive 3' bed at base 

11 Sa ndstone and shale, 50% ; 4"- 6'' beds, rusty weathering; few con
cretio ns 

10 Shale, rubbly. greyish black, rusty weathering; yel low sulphur 
stai ning, bedded appearance 

24 

9 Covered 

8 Shale a nd sandstone interbedded; rusty weat hering, pla ty. Sand
stone, fine gra ined, laminated, carbonaceous, grey, lensy 

7 Covered 

6 Shale, flaky, fissile , greyish bl ack to black; much ye llow sulphur 
staining 

5 Covered 

4 Shale, fiss ile, black, grey to slightly rusty weathering; sulphur stain
ing; few layers of bentonile; sma ll roselles of selenite 

3 Shale, as in 4 a t top. About half-way down cliff, sha les change to 
rusty weat hering, rubbl y wit h reddish brown weathering ironsto ne 
concretions 

2 Covered 

8 

7 

6 

Shale, blocky 10 rubbly, greyish black, rusty weatheri ng; concre
tions 

SIKAN I FORMATION 

Siltstone, argillaceous, blocky to massive, greyish black to brown
ish grey, rusty weatheri ng; bedded appeara nce, few concret ions; 
thin si ltstone lenses showing cross- la mination ; glauconite 

Mudslone, si lty, greyis h black lo dark grey, rusty weathering ; few 
ironstone concre tions; so me th in laminated siltstone 

Mudslone, silly, blocky, grey ish black, rusty weat hering; some 
large concretions 

Thickness in Feet 

Unit 

30 

25 

40 

8 

13 

150 

200? 

50 

200 

70 

JOO 

80 

50 

400 

50 

60 

25 

65 

Height 
above base 

116 

1 , 436 

l ,4 11 

] , 371 

1 ,363 

1, 350 

1,200 

1 ,000 

950 

750 

680 

580 

5CO 

450 

50 

357 

297 

272 



Unit 

5 Covered 

4 Mudstone, as a bove 

3 Siltstone to mudstone, dark grey, rusty wea thering, few concre
tions; glauconite 

2 Siltstone to mudstone, as a bove; rubbly a t base 

Siltstone to mudstone, as above 

BUCK ING l-IORSE FORMATION 

32 Sha le, silty at top, becom ing rubbly at base, greyish black, rusty 
weathering; ironstone concretionary bands 

31 Most ly covered 

30 Shale, rubbly to na ky, rusty weathering; ironstone concretions 

29 Covered 

28 Shale, as a bove; concretions 

27 Covered 

26 Sha le, as above; concretions 

25 Covered 

24 Shale, rubbly, rusty weathering; some ironstone concretions 

23 Covered 

22 Shale, as a bove 

21 Covered 

20 Siltsto ne, argillaccous, mass ive, sa ndy at top ; bedded 

19 Shale, rubbly to platy, da rk grey, rusty weathering; concretions 

18 Sandstone, fine grained , greenish grey, fin ely cross-laminated, mas-
sive, glauconi tic, concretio nary 

17 Sandstone, fine grained, greenish grey, fine ly cross-laminated ;sha le, 
503 ; some concretions 

16 Shale, rubbly, rusty weathering; concretions 

15 Shale, rubbly 

14 Sandstone, fin e grained , greenish grey, finely cross-lamina ted, glau-
conitic, platy 

13 Siltstone, sandy, arg illaceo us; wavy bedded , 2"-4" 

12 Sha le, platy ; interbedded, thinly laminated sandstone 

11 Siltstone, argi llaceous, dark grey, rusty weathering ; large concrc-
tions a t top 

10 Shale, platy ; some thin layers of cross-laminated si ltstone; some 
concreti ons 

Thickness in Feet 

Height 
Unit a bove base 

50 207 

29 157 

36 128 

35 92 

57 57 

50 2,855 

200 2,805 

50 2,605 

300 2,555 

50 2,255 

100 2,205 

JOO 2 , 105 

500 2, 005 

50 1 ,505 

150 1,455 

50 1,305 

JOO 1 , 255 

JO 1, 155 

20 l , 145 

28 l , 125 

5 1,097 

115 l ,092 

50(?) 977 

3 927 

16 924 

55 908 

19 853 

112 834 

25 



Unit 

9 Shale, fissile to rubbl y, rusty wea thering; bent o nile bands 

8 Covered 

7 Sha le, rubbly, rus ty weathe ring 

6 Covered 

5 Shale, platy to blocky, massive 

4 Covered 

3 Sha le, rubb ly to bl ocky, g rey ish black , rus ty weat he ring, concre
ti o ns; thin benl o nitc laye rs 

2 Sa nds to ne , medium grai ned , brown ; argillaceous s treak s and 
patches. pper surface is slightly pitted 

Co nglo mera te to breccia, composed mainly o f chert fragment s v.ith 
some limes tone and sandsto ne, Y'-6", subangular; mass ive, but 
shows some bedding; weat hers medium grey 

PERMI AN 

M udstone, calcareous. dark grey; weathers light grey lo while; 
la minated but no t we ll bedded; con tai ns brachiopods in scattered 
lenses; upper 2' co ntai ns so me c hert fragments- no t a co nglo m
e ra te but a g ritt y to pe bbly mudsto nc 

Thickness in Feet 

H eight 
Unit a bove base 

65 722 

75 657 

50 582 

75 532 

50 457 

100 407 

250 307 

24 57 

33 33 

16 16 

Section 3. Buckinghorse formation, Petitot River, N.W.T. east side of 
syncline, downstream from Bovie Lake structure 

Overl ying beds not ex posed 

28 Sha le lo muds tone, s ilt y, bedded, rus ty wea thering ; rare concre- 32 J ,3 13 
tiona ry band 

27 Mudstone, bloc ky, rusty wea thering; so me thin bands o f s ilts to ne 22 1,28 1 

26 Sha le to mudsto nc, rubbly, rus ty weathering ; few concretions 35 J ,259 

25 M udstone, s ilty ; so me sa ndstone 12 I ,224 

24 Mudstonc to sha le , rubbly , rust y wea theri ng 57 J , 212 

23 Silts tone to mudstone, rus ty weathering, dark grey to black 6 J , 155 

22 Mudsto ne to s hale, rubbly, rus ty weathering 13 I , 149 

21 Sa ndstone, fine grained , greenish grey, finel y lamina ted 3 I , 136 

20 Mudstone, rubbly, rusty wea thering; few concretio ns 48 I , 133 

19 Sandstone, as a bove 1,085 

18 Shale to mudstone, rubbly to s lightly blocky, rusty weathering, 104 1,084 
greyish black; few concretions ; large 3' concretion at top 

17 Shale to mudstone, as above 104 980 

16 Mudstone, greyish black, block y, rusty weathering 15 876 

26 



Thickness in Feet 

Unit 

J 5 Siltstone, platy, bedded. light brownish grey 

J 4 Shale, si lty, g rey ish black , rusty wea thering 

13 Siltstone, thinly bedded. a nd sha le , ru bbly, ru sty weather in g; 
sandier at top 

J2 Shale to mu dstone, blocky, rusty weat hering; few co ncre tio ns a nd 
thin si lt stone ba nds 

l I Shale, rubbl y to blocky at to p , rusty weat hering, greyish black; 
some large redd ish brown co ncret io ns 

JO Mostly covered. Appears to be rubbl y, rus ty wea therin g sha le 

9 Siltstone. arg ill aceous to mudstone, s ilty, rusty weat hering. some 
concretio ns a nd thin beds of sa ndstone 

8 Sandstone and silt sto ne wi th shale. Sandsto ne, fine grai ned , brown
ish grey, 2"- 12" beds, few concre tio ns 

7 Mudsto ne to sha le, s ilty, rust y wea thering, few concre tions 

6 Sandsto ne a nd s hale interbedded as below 

5 Sha le. silty, rus ty weathering 

4 Sandstone. fi ne gra ined, greenish grey, fine ly la111inated , thinly bed
ded with interbeds of shaly siltstone 

3 Mudstone to s ilt s to ne , very thinly bedded, rusty wea thering. s iltier 
a t to p 

2 Sandsto ne. fin e gra ined , la 111 inated , thin ly bedded , shale and con
cre tiona ry ba nds 

Co vered 

Underla in by unda ted un it of c hert a nd sands to ne which lie above 
rocks o f M iss iss ippia n a ge 

H eight 
U nit a bove base 

20 86J 

25 84 1 

25 816 

40 79 1 

40 75 1 

25 711 

46 686 

57 640 

13 583 

11 570 

9 559 

23 550 

25 527 

2 502 

500 ± 500 

Section 4. Sikanni formation, Kotaneelee River, N .W.T. 

5 

4 

3 

2 

fn access ible . Finely la111inated sandstone, thickl y bedded 200 

Sandsto ne, fi ne g r:i ined , greenish grey, fi nely crossbedded , pla ty, 25 
111ass ive a ppeara nce 

Silts to ne, :i rg ill aceous. sa ndy, blocky, da rk grey. rus ty weat hering; 

mos tl y covered 

Sandsto ne, fi ne g ra ined , greenish g rey, g rey to brownish wea ther
ing, finely a nd uniformly la minated , mass ive; rare large concretion 

Siltsto ne to sa ndsto ne, finel y la 111ina ted , greenish grey, in te rbedded 
with silty mudst one, beds 2" - 6"; few concretio nary bands; g reen
ish grey wea thering 

Underlying beds not exposed 

18 

l 3 

12 

268 

68 

43 

25 

12 

27 



Section 5. Sikanni formation, Petitot River, N.W.T., about a mile above 
junction with Liard River 

Unit 

19 

J8 

17 

16 

15 

14 

J3 

12 

11 

JO 

9 

28 

8 

7 

6 

s 

2 

Upper beds not exposed. 

Sa ndstone, fine grained, thickly bedded 

Siltstone, argillaceous, to mudstone, so mewhat bedded , dark grey, 
rusty weathering 

Sandstone, much as below; s lightly more a rgillaceous al base 

Sandstone, argi llaccous, massive, grey to brownish green, lami
nated, crossbedded; few la rge concretions 

Sandstone, si lty, finely laminated a nd crossbedded, massive, brown, 
light brown weathering; large swirls on bedding surfaces 

Sandstone, si lty, finel y lami na ted and crossbedded, somewhat 
platy; some concretions 

Sa ndstone, si lty, finel y laminated and crossbedded , thickly bedded; 
so me concretions 

Silts tone and shale interbedded; mostly talus covered 

Sandstone, fine grained, grey, laminated, crossbedded; some con
cretions 

Siltstone, as below 

Sandstone, fine grained, grey, laminated, cross bedded; some con
cretions 

Siltstone, arg illaceous, greyish black to brownish g rey, rusty 
weathering, blocky; round concretions 

Sandsto ne, fine grained, grey, fine ly laminated and crossbedded 

Siltstone, argillaceous, rusty weathering; lenses of laminated s ilt
stone, reddish brown concretions, some contain large wood 
fragments 

Sandstone to siltstone, grey, grey to rusty weathering, finely lami
na ted and cross bedded; few concretionary zones 

Siltstone, argillaceous, blocky, greyish black, rusty weathering; few 
concretions 

Sandstone to siltstone, grey, grey to rusty weathering, finely lami
nated and cross bedded; few concretionary zones 

Siltstone, argi llaceous, blocky, grey ish black, rusty weathering; 
few concretions 

Siltstone, finely lamina ted , g rey, light brown to rusty weathering; 
some beds of argi llaceous siltstone; concret ions, reddish brown 
weathering 

Underlying beds not exposed 

Thick ness in Feet 

Un it 

2 

13 

34 

S5 

JS 

15 

9 

29 

3 

JO 

9 

6 

s 

10 

5 

6 

4 

7 

12 

H eight 
above base 

2S2 

2SO 

237 

203 

148 

130 

115 

106 

77 

74 

64 

SS 

49 

44 

34 

29 

23 

19 

12 



Unit 

3 

2 

Section 6. Sikanni formation, junction of Muskeg 
and Liard Rivers, N.W.T. 

Thickness in Feet 

Higher beds not exposed 

Sandsto ne, fine gra ined , s ilty, brownish grey, light g reyish hrown 
weathering, finely la mina ted a nd fine ly crossbedded, gla uconitic 

Silts tone, a rg illaceo us, b rownish grey, rusty weatheri ng, finely 
laminated, cross bedded ; thin s ha le interbcds 

Siltstone, a rg illaceous, to mudstone, g reyish black to brownish 
g rey, rusty weat heri ng 

Underl ying beds not exposed 

Unit 

50 

29 

7 

H eight 
a bove base 

86 

36 

7 

Section 7. Sully formation , southeast side of Martin Hills, N.W.T. 

.15 

14 

13 

12 

l l 

JO 

9 

8 

7 

6 

Higher beds not exposed 

Mostly ta lus covered. Sha le, rubbly to platy; w ith some thin beds 
o f fine-grained , p laty sandstone; few s mall concret ions in shale 

Sandstone, fin e grai ned, li ght o live-grey, weathers pale o live-grey; 
thin interbeds of si lty shale; beds 4"- 6", m ore thickl y bedded at 
to p ; finely la minated ; some 2" X 6" co ncretions nea r base 

Shale, fissile to rubbly, greyish black, rusty wea thering, micaceo us; 
beco mes si ltier towa rds top; few interbeds of fine-grained, lami
nated sa nds to ne 

Sa ndstone, fi ne gra ined, and shale. Sa ndstone, light o li ve-grey, pale 
o live-grey weather ing, fin ely laminated and crossbeddcd, mica
ceous, pla ty; some sa ndsto ne has st ructures wh ich indicate burrow 
filling; ripple-marked 

Sha le, fissi le to rubbly, to mudstonc, silty, greyish black, rusty 
weat her ing; se le nite crys tals scattered thro ug h s ha le; reddish 
brown co ncret ions, so me with pyritic centres 

Shale, fi ssi le to rubbly, da rk grey to greyish black, rusty weather
ing ; flaky at base, beco ming s iltier a nd blocky towards top 

Mudstone, blocky, to shale, rubbly, g rey ish black, rusty weather
ing; 3" concrct io nary layer a t top 

Sandsto ne, s ilty, medi um grey, weathers light o live-grey, finel y lam
inated, crossbedded, pl a ty, few thin sha le pa rt ings; layer of l " con
cretio ns a t base 

Shale, rubbl y to s lightl y bl ocky, s il ty, greyish bl ack, brow n 
wea thering; becomes siltier towa rds top with l foot of finely la mi
nated sa ndstone 2 feet bel ow top; upper 2 feet quite si lty within 
lenses o f fine ly c rossbedded sa nds to ne 

Sandstone, s ilty to a rgillaceous, g rey, fine grai ned , lamina ted a nd 
cross bedded , platy; lustre-mott ling 

20 181 . 5 

14.5 16 1 . 5 

27 147 

22 120 

33 98 

18 65 

7.5 47 

1. 5 39.5 

9 38 

1. 5 29 

29 



Unit 

5 

4 

3 

2 

Sha le, rubbly to fissi le, greyish black, medium brown wea thering ; 
beco mes si lti er towa rds to p with few thin sandstone lenses 

Sandstone, as in unit 2, crossbedded 

Sha le, rubb ly to fi ss il e, micaceo us , greyish black, medium brown 
weat hering ; becomes pla ty and silty at top ; traces o f g lauconite 

Sandstone, s ilty to a rgi llaceous, light olive-grey, micaceous , moder
a te yellowish brown to light brown weathering, fine ly laminated 
a nd cross bedded , platy; grades into underlying unit 

Talus covered. Appears to be shale, rubbly to fi ss ile, micaceous, 
g reyish black; few thin interbeds of fin e-grained sa ndstone 

Thickness in Feet 

Unit 

6 

0 .5 

4 

16 

Height 
above base 

27.5 

21. 5 

21 

17 

16 

Section 8 . Fort Nelson formation , Petitot River, N.W.T. , composite 
section nieasured at lower end of canyon and downstream 

10 

9 

8 

7 

6 

5 

4 

3 

2 

30 

Higher beds not exposed 

Conglomerate, much as in underl ying beds lO 

Conglomerate a nd coarse-grai ned , ma ssive pebbly sa nds to ne; J 60 
pebbles of quartzite a nd chert,~" - ~ ". Beds a re 5' - JO' thick , at least 
three of conglo mera te, but most of sec tio n is inaccess ible; some 
crossbedding 

Mudstone , bl ocky, with beds o f coa rse-gra ined pebbly sandstone; 44 
mudstone is greyis h brown, rusty weatheri ng. Jn terva l is no t we ll 
exposed 

Sa ndstone, coa rse g ra ined, grey to brownish grey, mass ive; pebbles 5 
in lenses and st reaks 

Covered 110 

Sandstone, medium grained , p laty, irregularly bedded 2 

Peb ble gravel, show ing some crossbeddi ng 2 

Sandstone, coarse grained , massive, grey, crossbedded; lenses a nd 11 
streaks of sma ll pebbles 

Sandstone, medium to coarse g rained , brownish grey, pebbly, 50 
massive 

Sa ndstone, fine grai ned , laminated, thickly bedded; tends to be 
recessive, transitiona l 

SULLY FORMATION 

55 

Mudstone, blocky; grades into arg ill aceous silt s tone w ith bands of 42 
la minated siltstone 

449 

439 

279 

235 

230 

120 

11 8 

11 6 

105 

55 



Section 9 . Kotaneelee fonnation, Kotaneelee River, N .W.T. , 
composite section 

Thickness in Fee t 

Uni t U nit 

Higher beds no t exposed 

12 Sha le, greyish black with medium brown wea ther ing co ncretio ns. 200 
Upper pa rt gra des into mass ive a rg illaceo us sil ts tone conta ining 
beds o f la mina ted sa ndsto ne. Beds of sa nds tone a t to p a re inacces-
s ible 

J 1 Sha le, greyish bl ack, rusty wea ther ing, inaccess ible 

10 Sandsto ne, fi ne grai ned , homogeneous, limonit ic sta ined, 411- 611 

beds 

9 Sha le, rubbl y ; reddish brown concretions 

8 Sha le, r ubbly to blocky, greyish b lack, rus ty wea the ring. Mostly 
covered 

7 Sha le, greyish black, co ncrr tiona ry. Mostl y covered by mud slides 

6 Sa ndstone, coarse gra ined, arg illaceo us, g reenish grey, mass ive, 
pebbly, gla ucon itic 

5 Sha le to muclsto ne, rubbl y to blocky, greyish black, rusty wea ther
ing 

4 Sil ts tone, a rgill aceous , massive, greenis h g rey, sa nely ; concreti on
a ry layer a t to p with some pebbles 

3 Sha le to muds to ne, rubbl y, grey ish black, rusty weat hering; few 
sca ttered pebbles 

2 Muclstone, silty, grey ish black, rusty weat hering, se lenite crys ta ls, 
mass ive a ppeara nce; few sma ll co ncretions; sa nel y a t base with 
more pebbles towa rds to p ; concretionary laye r a t to p 

Mudstone, slightl y sil ty, greyish black ; weat hers s lightl y rusty to 
brownish grey, grades into overlying beds 

Underlying beds no t exposed but appa rentl y a re ve ry close to For t 
Nelson form a tion 

55 

J l 

17 

120 

60 

JS 

20 

5 

22 

15 

8 

Height 
a bove base 

548 

348 

293 

282 

265 

145 

85 

70 

50 

45 

23 

8 

31 



Section I 0. Log of Cretaceous Rocks, Imperial Island R iver No. I Well 

D epth 
(feet) 

Location : Lat. 60°09 '29" , long. I 2 l 0 08 1 16"W 

Elevation : 2,278 feet (G round), 2,288 feet (K.B .) 

Total depth : 8,233 feet 

Sum mary log by H . R. Belyea of sa mples to 2,090 feet depth , stored at 
Geologica l Survey of Ca nada , Calgary, Alberta . 

Fort Nelso n Formation 

70 - 100 Sandstone, light grey, sa lt-and-pepper, calca reous, quartz and sca ttered da rk grai ns, 
fine to mediu m grained , angul a r ; limonite, shale, grey, da rk grey wit h plant fragments 

100 - 150 Sha le, light grey, in pa rt si lt y, fi ss ile, micaceous, some andstone; bento ni te (?)a t 
120-130 

150 - 200 

200 - 330 

330 - 360 

360 - 440 

440 - 490 

490 - 570 

570 - 640 

(Above beds may be Ko ta neelee fo rmatio n) 

Sandstone, light grey, med ium to coarse gra ined , ca lca reous, a ngula r, poo rl y sorted ; 
sha le , grey to ye ll ow-grey, micaceous; carbo naceous specks 

Sha le, grey, no n-ca lca reous, llak y, in pa rt s ilty, micaceo us; some sa ndstone and lime
stone, grey, fine ly crystalline, dense, probably concretions a t 210-230 

Shale as above, a nd sa ndstone, light grey, medi um to coa rse grai ned (sa mples poor) 

Sandsto ne, grey, fin e grained, grades down to siltstone; la rgely quartz, micaceo us ; 
calci te cement ; pla nt frag men ts 

Samples poor, probably sandstone and si lt stone as a bove, and grey silty shale 

Sandstone, light grey, fin e to coarse grai ned , quartz and da rk grains , poorly sorted, 
a ngu la r ; finer gra ined and grades to siltsto ne 5 10-550 ; so me grey sha le ; limesto ne, 
grey, fi nely crys ta ll ine, sandy 5 10-520 

Sha le a nd sa ndstone, sha le , grey, si lty to sa ndy, grades to s iltstone ; plant fragme nts ; 
sa ndstone, grey, fi ne grained , so me light grey, medium gra ined a t 610-620 ; si mil ar 
to sa ndsto nes a bove; ironstone (concretions?) a t 630-640 

F ORT ST. JOHN GROUP 

Sully Fo rmation 

640 - 750 Sh a le, grey, no n-ca lca reo us 

750 - 830 Sha le, as a bove; in part silty; grades to si lts tone ; ironstone (co ncretions?) , silty 
bent onitic (?) 780 - 790 

830 - 1, 180 Sha le, da rk grey, fissile, no n-ca lca reous; so me grey s iltsto ne, probably lamina I 

l , 180 - 1, 295 Shale, as a bove; sa ndsto ne, grey to light grey, quartzo e, fi ne grai ned, micaceo us; 
sma ll green g ra ins; angu la r 

Sika nni Formatio n 

1,295 - 1,470 Sa ndsto ne, light grey, fine grai ned , qua rt zosc, da rk grains and glauconite (?) , pink 
grains , mica , ca lci te cement, in pa rt fri able; fair po ros ity; grey sha le laminae; sha le 
prom inent 1,300 - 1,400, 1,350 -90 ; bent onite (?) J,380 - 90 

Buck inghorse Fo rma tio n 

1 ,470 - J , 550 Sandstone and shale, probably lensing a nd la minated 

1 , 550-2, 090 Sha le, da rk grey; siltstone, grey a rgi llaceous, proba bly as lenses 
Under lying beds- Deville(?) fo rmation and Miss issi ppian ? 

32 



Plate I 

A. Erosional unconformity between Devonian and Cretaceous (?) shales, 
Redstone River, N. W .T. 

Stott, 3-3-57 

B. Lower shales of Buckinghorse formation, headwaters of Murk y Creek, N. W .T. 

Stott, 1-6-57 
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Plate II 

34 

S tott, 2-2-57 

Erosional unconformity between Pe rmian 
mudstone and Cretaceous conglomerate, 
headwaters of Sully Creek, west 
of Liard Range, N. W.T. 



Stott, 1-4-57 
A . Middle siltstones of Buckinghorse formation, headwaters of Murky Creek, N. W .T. 

Plate Ill 

B. Dunvegan sandstone, canyon of Pefitot River, N. W .T. 

S tott, 2-8-57 

35 



Plate IV 

B. Basal shales of Sully formation, 
Kotaneelee River, N. W.T. 

Plate IV 

A. Sikanni formation, Petitot River, 
about a mile above Liard River, N. W .T. 

--_ ~ -~~~=-:-;- ::::~---- .. - ... -- ~,.. 
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Stott, 2-4-57 
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