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LOWER CRETACEOUS AND JURASSIC ROCKS OF MCDOUGALL PASS AREA AND 
SOME ADJACENT AREAS OF NORTH-CENTRAL RICHARDSON MOUNTAINS, 

NORTHERN YUKON TERRITORY AND NORTHWESTERN DISTRICT OF MACKEN ZIE, N.W.T. 
(NTS- 116 P9 and 116 PlO): A REAPPRAISAL 

Abstract 

Jurassic and Lower Cretaceous rocks of the Mc Dougall Pass area of north-central 
Richardson Mountains include (ascending order): 

a. The 70 to 100 m thick, shallow marine Bug Creek Sandstone of mid-Bajocian to ?early 
Callovian ag e. 

b. ? Mid-Callovian to Berria sian Husky Formation which is completely developed, open marine 
but thin (98-137 m) and largely argillaceous in the northeastern part of the area. In the 
southwest the Husky is, in contrast, largely arenaceous and 335 to 900 m thick in spite of the 
absence of its upper part. This Arenaceous facies consists of (ascending order): 

bl. Prodeltaic, shallow marine Lower marine member; b2. Deltaic to alluvial Mount Millen 
Member (new); and b3 . Postdeltaic, open marine Upper marine member which is only 
preserved in the extreme southwestern corner of the area. 

The presence of 25 to 60 km wide belts of contemporary marine f acies east, west, and 
south of the high constructive Little Bell deltaic lobe (new) of Mount Millen Member indicates 
its derivation from a northern source area. This pre::umably cordillera-like White Island (new) 
apparently was confined between McDougall Pa ss in the south, headwaters of Cache Creek in 
the north, upper Bell River in the west and the eastern flank of Whit e Mountains in the east. 
White Island appears to be the previously unrecognized Late Jurassic generation of the Cache 
Creek Uplift which is re-interpreted as a westward-tilted, north-trending horst. The above 
described facies pattern of the Husky Formation wa s control l ed by the Late Jurass ic movements 
of this horst and the flanking grabens. 

c. The Late Hauterivian to Late Barremian Upper shale-siltstone division overlaps the Husky 
Formation disconf ormably and probably regionally discordantly. The normally intervening 
Lower sandstone and Coal-bearing divisions are absent by nondeposition. The area evidently 
form ed part of strongly uplifted crestal zone of the Rat Uplift of Aklavik Arch from the 
early Valanginian to mid-Hauterivian. 

The Lower member of Upper shale-silstone division is represented by about 610 m thick 
Arenaceous facies (= southern facies) in the northeastern part of the area. This facies extends 
southeastward into the Stony Creek - Vittr ekwa River area and northward into the White 
Mountain area. It appears to be a northwest-trending belt of shoals and barrier islands derived 
from the Barrier River - Stony Creek deltaic lobe (new) by a northward-flowing current which 
wa s reworking its western flank. 

The Arenaceous facie s grades laterally into entirely argillaceous, open marine Shelf facie s 
(formerly eastern facies) . The latter outcrops in the southwestern corner of the area (and 
farther west in Bell Ba sin) and to the east in the Canoe Depression. 

The Arenaceous f acies of Upper shale-siltstone division was deposited on top of the 
previously unrecongized late Hauterivian to ?earliest Barremian generation of the Cache Creek 
Horst. This horst continued to separate the main trough of the Richardson Mountains -
Porcupine Plain Aulacogene situated immediately to the west from the structurally negative 
fault block of the Canoe Depression situated to the east. 

The 195 to 260 m thick Upper member of Upper shale-siltstone division is represented 
largely by argillaceous, commonly flysch-like, predominantly neritic rocks. This member does 
not exhibit any major facies changes in north-central Richardson Mountains evidently because 
of a far reaching bevelling and ::ubsidence of the whole area in the Barremian. 

d. Only small, 15.5 to 100 m thick erosional remnants of the Upper sandstone divi ion occur in 
the Mc Dougall Pa ss area. These shallow marine rocks do not exhibit major facie s changes 
anywhere in north-central Richardson Mountains. There{ ore the whol e area must have 
remainedtectonicallyinactive in the early Aptian. 



Remme 

Les roches du Jurassique et du Cretace inf er ieur de la r i'gion du col Mc Dougall. au nord et 
au centre des cha(nons Richardson, comprennent (de bas en haut ): 

a. Les gres de Bug Creek, de 70 a 100 m d'epaisseur , qui sont le produit d'une sedim entation 
marine peu profonde d'<ig e bajoc ien moyen a( ?) callovien inferieur. 

b. La formation de Husky. d'<ige callovien moyen ( ?) a berria sien, ent ier ement r epresentee, qui 
s'est form ee en milieu marin ouvert; ell e a une f aible puissance (98-1 37 m), et un caracter e 
nette ment argileux dans le nord-ouest de la r egion. Par contre, au sud-est , la f ormation de 
Husky est &1rt ou t arenacee ; sa puissance varie de 335 a 900 m. ma lg r e la disparition de sa 
part ie &1perieure. Ce f acies arenace est consti t ue (de bas en haut: 

bl . D'un membre marin infer ieur, form e en milieu marin peu prof ond, prodel t aique, b2. Du 
membre de Mount Mill en (recemment designe), d'origine del t aique a alluviale ; e t b3 . D'un 
membre marin &1perieur, f orm i> en milieu mar in ouver t, post-deltaique, qui ne &1bsiste que 
dans l'extr emite &Ld-ouest de la region. 

La presence de bandes d'une larg eur de 25 a 60 km de fa c ies mar ins contemporains a l'est , 
a l'ou est et au sud du lobe deltaique de Little Bell (recemm ent designe), f orte ment "c onstruc t if" 
et faisant partie du membre de Mount Mill en indique que ces fa cies derivent d'une r egion-source 
septentrionale. Cette zone, appelee zone de Whit e Island (recemment designee). probablement 
du type cordill er e, etait apparemment limi tee par l e col McDougall au sud, le cours &1p1fr ieur du 
ruisseau Cache au nord, la portion &1perieure de la riviere Bell a l 'ouest , et le { lane est des 
monts Whit e a l 'est . La zone de Whit e Island correspond sans doute a la portion d'<ige jura ss ique 
superieur (r ecemm ent identif i ee) du soulevement de Cache Creek, que l'on consider e maintenant 
comme horst d'orientation nord, inc line v er s l'ou est . Les fa c ies de la formation de Husky. 
decrits plus haut, doivent leur caracter e au mouvement de ce horst et des grabens avoisinants 
pendant le Jura ss ique &1perieur. 

c . La division superieure a schist es argileux et siltston es, dont l'<ig e se situ e entre le 
Hau terivien superieur et l e Barremien &1perieur, r ecouvre la f ormation de Husky en 
disconformite, et probablement en discordance a l'echell e r eg ionale. Du fai t d'une 
int erruption de la sedim ent at ion , on ne tr ouve pas les formations interm P'diaires habituell es. 
a savoir la division du gres inf erieur, et de la division carbon if er e. n est evident que cett e 
r egion a fa it partie de la zone sommitale f orte ment r ehaussee du souleve ment de Ra t qui a 
affecte l'arche d'Aklav ik ent r e l e Valanginien inferieur et le Hauterivien moyen. 

Le membre inferieur de la division superieure a sch ist es argileux et sil tstones est 
r epresente par un faci es arenace (= f ac ies &1d) d'environ 610 m d'P'paisseur, dans la port ion nord
est de la region. Ce f ac ies se prolonge ver s le &1d- est jusqu'a la r egion du ruisseau Stony et de 
la rivier e Vittr ekwa, et au nord jusqu 'a la r egion des monts White. n s'agit sans dou te d'une zone 
de hauts-f onds et cordons li tt oraux , d'orientation nord-ouest et form ee a partir du lobe del t aique 
de Barrier River et Stony Creek (recemm ent designe) par un courant dirig e vers le nord, qui 
r emaniait l e {lane ouest de ce lob e. 

Le fa c ie s arenace passe lateralement a un f acies ouver t de pla te-{ or me marine 
entierement schist es argileux de caract er e (anciennement fa c ies est) . Ce dernier affleure dans 
l e coin sud-ouest de la r egion (et plus loin a l 'ouest dons le bassin Bell), et a l 'est dans la 
depression de Canoe. 

Le f acies arenace de la division &1perieure a schist es arg il eux et siltstones s'est depose au 
somm et des strat es f ormees entre l e Hau terivien &1perieur et ( ?) la base du Barremien, qui 
n'avaient jusqu 'a present pas ete identif i ees. Ce horst a continue a separer l e principal sillon de 
l 'aulacogene Richardson Mount ains- Porcupine Plain , qui se trouve imm edia tement a l'ou est, du 
bloc faill e e t deprime de la depression de Canoe, si t ue a l 'est. 

Le membre &1perieur de la div ision &1perieure a schist es argileux e t siltstones, qui a de 
195 a 260 m d'epaisseur, est larg ement r epresente par des roches ner i tiques argileuses, 
generalement de type fl y sc h. La raison pour laquell e ce membre ne manif est e aucune 
import ante variation de f ac ies. au nord et au cent r e des cha(nons Richardson, est sans dou te l e 
considerable nive ll ement et la &1bsidenc e de toute la r eg ion au Barremien. 

d. Dans la r egion de Mc Dougall , on r encont r e quelqu es lambeaux epargnes par l 'P'rosion , de 
15 .5 a 100 m d'epaisseur, de la division des gres &1perieurs. Ces roches marin es peu 
prof ondes ne manif est ent nulle part d'important es varia t ions de f ac ies au nord et au centre 
des chainons Richardson. Par consequent, t oute la r egion a dU rest er pratiquement inact ive 
pendant l 'Aptien. 



LOWER C RETACEOUS AND JURASSIC ROCKS OF MCDOUGALL PASS AREA AND 
SOME ADJACENT AREAS OF NOR TH-CENTRAL RICHARDSON MOUNTAINS, 

NORTHERN YUKON TERRITORY AND NORTHWESTERN DISTRICT OF MACKENZIE, N.W.T. 
(NTS- 116 P9 and 116 PlO): A REAPPRAISAL 

INTRODUCTION AND ACKNOWLEDGM ENTS 

Part of 1975 fie ld season was spent in a paleontological 
str a tigraph ical and depositional-tee tonic study of an outcrop 
area of Jurassic and Lower Cretaceous rocks situated in the 
McDougall Pass area (NTS 116 P/9, 116 P/10) within the 
largely Paleozoic core of northern Richardson Mountains. As 
pointed out by Jeletzky (197 5a, p. 9-14), the knowledge of the 
geology of this area is c ritica l for understanding the facies 
changes, paleogeography and depositional tec tonics of the 
Northern Bell Basin segment of the Richardson Mountains -
Porcupine Plai n Trough . Parts of this outc rop ar ea were 
briefly and somewhat hurriedly su rveyed during the 1973 field 
season . However, the results of the more detai led study 
carr ied out in 1975 necess itate a somewhat drastic 
reappr aisal of some of the previously publi shed (Jeletzky , 
1974, p. 6-9; 1975a, p. 9-14) ideas abou t the age, stra tigraphy, 
and facies of its Jurassic and Lower Cretaceous rocks . The 
purpose of this preliminary report is to summarize the most 
important results obtained during the 1975 field season, to 
integrate these results with those obtained in 1973, and to 
outline th e bearing of the r esu lting synthesis upon the 
biochronology, stratigraphy, paleogeography, and depositional 
tectonics of some adjacent areas su rv eyed in the period from 
1958 to 1973 inclusive. 

This report is the la test i tern in a long series of 
pre Ii minary reports dealing with various aspects of the same 
general topic - Cretaceous and Jurassic geology and 
paleontology of the Richardson Mountains - Porcup ine Plain 
Trough and adjacent ar eas. Therefor e, it must be used in 
conjunction with these earlier r eports. Refer ences to 
appropriate sections and i I lustr a tion s of these reports have 
been provided throughout the text. 

The approximate boundaries of the McDougall Pass area 
are i ndicated in Figure l which alsoe luciaates its geographica l 
position within the Richardson Mountains - Porcupine Plain 
Trough and that of most of the geogr aphical terms mentioned 
in the text but not indicated in other illustrat ions. 

During the 197 5 fie ld season camp facilities and ai r 
su pport were provided by F.G. Young . The writer was ab ly 
assisted in the field and in the office by M.F. Mc L augh lin, 
PC 1, Ottawa Paleontology Sec tion, I.S.P.G. J. Callomon, 
Chern is try Department of Un iversity College, London, 
England and T.P. Poulton, Western Paleontology Section, 
I.S.P.G., Calgary, Alberta, kindly made availab le the results 
of their study of a previously unvisited section of the Bug 
Creek and Husky formations whic h revealed the need for 
additional field work and so led to the reappraisal presented 
in this paper . These results are discussed in greater detail in 
the following sect ions of this paper . The assistance and co
operation of all above mentioned persons ar e deeply 
apprec iated . 

GEOLOGY 

Geographical and Structural Setting 

The princ ipal bod y of Jurassic and Lower Cretaceous 
rocks dealt with in the paper underlies a 2.4 to at least 5 km 
wide (in northwest -southeast direction) zone of up to 760 m 
high, sharp-c rested to flat-topped rocky ridges on both sides 
of Mc Dougall Pass. These rid ges f lank the flat-bottomed, 

lake-dotted, broad valleys of the Rat River and Litt le Bell 
River from the southeast (Fig. 2; PI. ll, fig . !). The Jurassic 
and Cretaceous rocks of this body com prise a northeast
striking, considerably distorted, synclinal structure confined 
between structura l ly positive, apparent ly an tic linal, 
northeast - to sublat itudinall y oriented belts of predominantly 
Paleozoic rocks underlying high mountains to the south and to 
the north of Mc Dougall Pass. A detailed study of these 
strongly faulted Jurassic and Lower Cretaceous rocks was 
r est ric ted to that part of the sync line confined between 
Sheep and Fish c reeks in the east and the conf luence of Bell 
and Little Bell rivers in the west . This area is designated, 
somewha t arbitraril y, as the McDougall Pass area in thi s 
paper (Fig. 2). 

Jurassic and Basal Cretaceous Rocks 

The Husky Forma tion of the Mc Douga ll Pass ar ea 
exhibits exceptionally pronounced lateral facies changes in 
the northeast-southwest direc tion (Fig. 5) . Therefore, the 
st ratigraphy of the Jurassic and basal Cretaceous rocks 
outc ropping in the northeastern part of the area confi ned 
between heep Creek and Summit Lake is here descri bed 
separatel y from that of equivalent but lithologically 
dissimilar rocks outc ropping in its southwesternmost par t 
situated south of the conf luence of Bell and Little Bell rivers. 

Bug Cr eek and Husky Forma t ions Between 
Sheep C reek and Summit L ake 

Stratigraphy and delimitation from adjacent units 

The detailed survey of Bug Creek and Husky formations 
of the northeas tern part of the a rea carried out in 197 5 was 
triggered by J. Callomon and T .P. Poulton's study of a 
previously unvisited, Ii ttle disturbed, and unusually well 
exposed section situated on the southern side of Mc Dougall 
Pass on the ridge next west of Sheep Creek . This section is 
designated as the Section o. l (see Fig. 2; Pl. I, fig . !). 

According to J. Callomon and T.P. Poulton (pers . 
comm ., July 24, 1975), in this section the 6 m thi ck (e st.) 
pinchou t tongue of the Porcupine River sandstone (former 
Unnamed Upper Jurassic sand stone, see Jeletzky, 1977) with 
Buchia ( Anaucella) concentrica (Sow) s. Jato (GSC Joe. 92593) 
occurs about 30 .5 m st ratigraphica ll y above the top of Bug 
Creek sandston e. The Bug Creek Formation is somewhat less 
than JOO m thick and entire l y similar lithologically and 
biochronologically to the thin and entirely arenaceous Bug 
Creek sandstone of Rat R iver Gorge - Horn L ake area 
(Jelet zky, 1967, p. 21-24, 150, 155). 

The r ecessive, about 30 .5 m wide interval between the 
Buch ia (Anaucella) concen trica-bearing tongue of the 
Porcupine Ri ver sandstone and the Bug Creek Formation is 
occupied by deeply weathered, blac k, argillaceous rocks. 
Another, better exposed, black arg illaceous unit about 60 m 
thi ck (es t.) overlies the Buchia ( Anaucella ) concentr ica
bearing sandstone apparently conformabl y . This argillaceous 
unit contains a we ll preserved Buch ia okensi s (Pavlow) s. str . 
fauna (GSC Joe. 92594) at about 30.5 m (est.) above the base. 
The unit is overlain, in turn, by more than 15 m (top not 
reached) of sandstone, r epresenting the eastward ex tension of 
the "Lower sandstone member of the Bug Creek Forma tion" 
of Jeletzky (1974, p. 7). The contact of these units is abrup t 
and uneven. 
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division 

(lower part only) 

Upper 

member 

Lower 

member 

Lower sandstone 
and Coal -bearing 
divisions (or the B!ue
grey shale division) 
absent by non-deposition 

Northeast part 

~ 
dull grey, weathers brown, 
sandy to very sandy, 
pronouncedly sil ici fied 
and very hard, thinly 
bedded, c rossbedded and 
ripple marked on a large 
scale . Thi ckness 15.5 m 
Lower contact abrupt 
and uneven but apparently 
confo rmable. 

Cyclical interbedding of : 
I. Siltstone, light-grey 
to orange-coloured, sandy 
to very sandy, hard to 
very hard and strongly 
to very st rongly 
silicified; thinly bedded 
to laminated; intensively 
crossbedded and ripple 
marked; with 2. Siltstone, 
dark grey to black; 
slightly sandy to pure, 
moderately hard to 
friable, indistinctly and 
irregularly bedded or 
massive; commonly 
strongly bioturbated . 
Thickness 19 5 m. Lower 
contact conformable and 
probably gradational. 

Arenaceous 
(=Southern) facies 

(descending order) : 

3. Upper sandstone unit. 
Thickness! 06 m to O; 

2. Intermediate siltstone 
unit. Thick ness 213.5 m 
to 430 m. 

I. Lower sandstone unit. 
Thickness 12 m to 80 m. 

See text for further 
iitho!ogic details. 

Lithology 
and 

Thickness 

Southwest part 

Upper part of division eroded 

andstone, dull brown, weathers 
rust- to orange-coloured. very 
fine grained, quartzose, dense and 
hard but not silicified, thick to thin 
and pronouncedly bedded, commonly 
crossbedded and ripple marked 
on a large scale; conside rab le 
interbeds of sandy siltstone as 
in northeast part of area and of 
rust-weathering, ferruginous and 
calca reous si ltstone. Thick ness 
up to I 00 m. Lower contact 
abrupt but conformable. 

Cyclical interbedding of siltstones 
litho!ogically simi lar to those of 
the Upper member of northeast 
part of the area . Howeve r, the 
lower contacts of interbeds of 
variety l are mostly abrupt and the 
siltstones themselves are commonly 
graded . iltstones are commonly 
interbedded with sandstone s1mllarly 
colou red, very fine grained, silty, 
hard and dense; intensively 
crossbedded and ripple marked; 
ratio of sandstone interbeds 
increases upward; lower contact 
gradationa!. Thickness 260 m. 

Argillaceous facies (Shelf phase) 

Siltstone, dull to bluish grey and 
mottled co loured; feebly to very 
sandy, common ly micaceous! 
mostly thinly bedded to laminated 
but with considerable units and 
interbeds of uniformly co loured, 
indistinctly bedded to massive
!ooking siltstone; fairly rare 
3 - 6 cm, angular to disc-shaped 
c lay ironstone concretions; 
thickness 155.5 m . 

Disconformity and? regional discordance 
accompanied by hiatus of varying magnitude. 
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? 
\ 
\ 
\ 
\ 

argillaceous member . 

Dark grey to black, pure 

to slightly sandy shale 

and siltstone. Thick ness 

61mto91.5m 

Porcupine River 
Tongue. Sandstone, 
buff- to orange-coloured 
quartzose, fine to very 
fine grained. Thickness 
from 6 m to 29 m. 

Lower argillaceous 
member. Dark -grey 
to black, pure to sligh tly 
sandy sha le and sil t stone . 
Thickness 30 .5 m to 91.5 m. 

Lithology 
and 

Thickness 

Absent by subsequent erosion 
?or /and nondeposition 

Upper marine member. Mainly 
dark grey to black, pure to sandy 
silts tone and pure shale . 
Considerab le units and interbeds 
of buff to grey, fine to very fine 
grained, c rossbcdded to ripple 
marked sandstone. Thi ck ness 
up to l 66.5 m. 

Mount Millen t.lember (new). 
Mainly fine grained, silty . 
ca rbonaceous to coa ly sandstone. 
Considerable interbeds of grit 
and pebble conglomerate (mainly 
in the north) and dark grey, coaly 
and sandy si ltstone (mainly in 
the south). Thickness 38 m to 
156 m. 
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Upper tongue of Lower 
marine member. 
Cyclical interbedding 
of shallow marine, fine 
to very fine grained 
sands tone and sandy 
siltstone. Thickness 
up to 381.0 m. 

Porcup ine River 
Tongue . Same lithology 
as in the northeastern 
part of the area (see 
opposite) but the 
thickness increases to 
about l 22 m. 

Lower tongue of Lower 
marine member . 

iltstone, brownish
grey, sandy. Thickness 
13 .5 m 

Sandstone, light grey- to buff-coloured, predominantly fine 
grained, rare ly medium grained, quartzose to orthoquartzitic, 
mostly thick and indistinct ly bedded to massive-looking, 
more rarely medium- to thinly bedded, crossbedded and 
ripp le marked on a large scale; l ithologica l ly uniform 
throughout the area; thickness 70 to 100 m; upper con tact 
abrupt but conformable. 

Regional to angular discordance accompanied by a hiatus 
embracing all of the Lower Jurassic and lower Bajocian , 
all Triassic, and some Upper Permian . 

Permian Permian 
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Approximate boundaries of McDougall Pass area and 
northwestern corner of Mount Millen area 

f-Efli+---O(D'!-1 Approximate direction of geological pro fi le of Text-fig. 4 
and geographical positions of al l its ind1v1dual sections 
(numbered as 1n Text-fig.4)_ 

0 MILES 

O Km 

20 40 

25 50 

Figure 1. Index map of northern Richardson Mountains and adjacent areas showing the approximate boundaries of 
McDougall Pass area and approximate locations of the geological sect ionsof Figure4. 
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described in the paper . ... 
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Jurassic to Lower Cretaceous syncline ... .. . t 
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Figure 2. Index map showing approximate position of the investigated part of Jurassic-Lower Cretaceous syncline in 
the McDougall Pass area and extent of stratigraphic sections described in the paper. 
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PLATE I 

Figure l. View of the Upper argillaceous 
member of Husky Formation (marked U.a.m.) 
and the Lower sandstone unit of the Arenaceous 
facies of the Lower member of Uppe r shale
si l tstone division (marked L. ss .u) in Section l 
(see p. ·1 and Fig. 2 for fu rthe r detai ls). View 
app roximately due north (i .e . updip) with the 
rocks dipping obliquely away (towa rd the left 
lower corner of the photograph) from the 
camera. The sun-lighted ridges in the far 
background are on the northwestern side of 
McDougall Pass . So far as known, they expose 
princ ipa lly Permian and Bug Creek rocks. GSC 
Photo 202819-N. 



Plate 1 (cont'd) 

Figure 2. Close up of a segment in the left (i .e. northwest) half of the 
panoramic view of the Section 5 shown in Fig. 3. Introduced to 
elucidate stratigraphical and struc tural details of the Jurassic and 
Permian parts of the sec tion which are somewhat indistinc tly 
reproduced in Fig. 3. View from station on the middle (i .e. that marked 
by numbers 10, 9, 8) of three rocky ridges visible in the foreground and 
middle background of Fig. 3. The bluff of unit 13 of Sec tion No. 5 (see 
Appendix) is marked 13. The position of fossil locality (GSC Joe. 92971) 
in the basal beds of Bug Creek Formation is indicated . The rest of 
geological features are marked in the explanation of Fig. 3 which see 
for further details. GSC Photo 202819-S. 

Figure 3. View of thinly bedded, nonmarine phase of the Upper 
sandstone unit of the Arenaceous facies of the Lower member of Upper 
sha le-si ltstone division in the ection 2 (see unit 3, Sec tion 2, in 
Appendix for further details). View due northeast (i .e. approximately 
into the strike of the unit). The almost entirely covered contac t with 
the Intermediate siltstone unit (the exposure of which is marked l.s.u.) 
is hidden behind the bluff of the Upper sandstone unit. The 
photographed bluff is visible as a small mound on the extreme left side 
of the exposure of Upper sandstone unit in Pl. II, fig . 3. GSC Photo 
164415. 

Figure 4. General view of sec tion 3 (see in Appendix and Fig. 2 for 
further details). View due west from station on northern part of unit 2 
covered by the scree of Bug Creek Formation. View obliquely upsec tion 
with the rocks dipping obliquely away from the camera (i .e. toward the 
right lower corner of the photograph). The gentle slope in the 
foreground is underlain by the Lower argiJlaceous member of Husky 
Formation marked L .a .m.). This slope is crowned by the ridge-forming 
exposure of the Porcupine River sandstone (tongue of) marked P .R .s. 
Another gentle slope visible in the background of this sandstone ridge is 
underlain by the upper part of the Upper argillaceous member of Husky 
Formation (marked U.a.m.). The high, precipitous ridge in the far 
background is built of the Lower sandstone unit of the Arenaceous 
facies of the Upper shale-siltstone division (marked L.ss .u.). This 25 to 
28 m sandstone bluff represents the unit l of Sec tion 2 (see Appendix). 
GSC photo 164409. 

Figure 3 

A panoramic view of the succession of northeast-striking and southeast 
dipping (i.e. toward the right) Lower Cretaceous, Jurassic, and Permian 
rocks exposed in Section 5 measured on northeastern shoulder of a 
nameless 760 m +high, mesa-like mountain overlooking Summit Lake 
from the south (this section described by Jeletzky, 1974, p. 8 and 
indicated in Fig. 2 is in central background) and in the slopes adjoining 
this mountain from south west (in the foreground) . View due northeast to 
east-southeast from a station on the slope at the point about 3.2 km 
(2 miles) southwest of the section previously described by Jeletzky 
(197 4, p. 8). The photo station is on the Buchia ( Anaucella) concentrica
bearing tongue of the Porcupine River sandstone. 

The flat-bottomed, lake dotted McDougall Pass is visible on the extreme 
left (middle distance) of the photograph. The eastern defile of the pass 
is in the extreme left background (confluence point of Rat River, Sheep 
Creek and Fish Creek is hidden behind this defile) . Summit Lake is just 
outside of the left margin of the photograph. 

Lower Cretaceous and Upper Jurassic units of the section described by 
Jeletzky (197 4, p. 8) and their equivalents on the slope in foreground are 
indicated by their respective previously used numbers. The designations 
10 (=8), 9 (=7), 7 (=9) r efer to the duplication of these beds by the high 
angle normal fault indicated in the photograph. Units 1 to 3 inclusive 
exposed on the 760 m + summit are bent synclinally. Other designations 
and symbols are se lf-explanatory . See text for further details, including 
the reappraisal of the age and correlation of units described by 
Jeletzky (1974, p. 8). 
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All above-mentioned units strike approximately 
southeast-northwest and dip to northeast at moderate angles. 
They are all but undisturbed otherwise and the pr esence of 
any major faults is ruled out in tf-ie opinion of Callomon and 
Poulton (pers. comm ). The writer concu rs with this 
conc lusion after having visited the section concerned . 

The validity of Callomon and Poulton's observations was 
subsequently conf irmed by the discove ry of the mid
Portlandian (s. s tr.) Buchia n. sp. aff. pioc hii fauna in the 
lower third of the Upper argillaceous member, (i.e . of unit 5), 
of the Husk y Formation in the adjacent, somewhat less 
attenua ted Section 3 (see Appendix and Fig. 2) measu red by 
the writer about 3.2 km farther southwest on the rocky ridge 
overlooking Two Ocean Creek from the east . This section 
adjoins from the south the previously described (Jeletzky, 
1974, p. 6-7) about 610 m thick section of arenaceous and 
argillaceous rocks previously assigned to the mid-basin facies 
of Bug Creek Formation but here reinterpre ted as equi va lent 
of the Lower member of the Upper shale-siltstone division 
(see below) . The latter sec tion, here designated Section 2 
(see Appendix and Fig. 2) adjoins, in turn, from the south 
Section 4 measured in 1975 . Sections 3, 2 a nd 4 combined 
expose the most complete sequence of Jurassic and Lower 
Cretaceous rocks presently known in the northeastern part of 
the Mc Dougall Pass area. The paleontological-s tratigraphical 
data men tioned above indicates that all faults cu tting these 
three sections are of minor consequence. Contrary to the 
previously held opinion (Jeletzky, 197 4, p. 7; in the 
desc r iption of the Lower sandstone member), none of these 
faults causes a repetition of the sec tion's units . Nor do these 
faults bring the Porcu pine River tongue against Permian 
rocks. 

Sections No. 2 a nd 3 a re c ritical for the correct 
inte rpretation of yet anothe r section measured in 1973, 
published next year (Jeletzky, 1974, p. 8), and designated 
Sec tion 5 in this paper (see Appendix an d Fig. 2). As 
recog nized in 197 5, Section 5 is situated approximately 1.6 
to 3.2 km southeast of Long Lake (it is centred at !at. 
67°41'40"N.; long. 136°23'30"W .) instead of 4 to 4.8 km south 
of the western end of Summit Lake as it was erroneously 
s tated previously (Jeletzky, 1974, p. 6) . 

Comparison of Sections 1, 2 and 3 with Sec tion 5 
measured about 4.8 km wes t of the Sections 2 and 3 on the 
northern shoulder of a nameless, about 765 m high, butte-like 
mountain overlooking Summit Lake from the south (see 
Jeletzky, 1974, p. 8; this paper, Appendix and Figs. 2 a nd 3) 
indicates that in Section 5 the Husky Format ion is only 
represented by units 6 to 10 inclusive. However, the 
combined thi ckness of 176.5 m of these units (now assigned to 
Husky Formation) in this section is not the true thickness of 
the formation . The very strongly jointed and sheared, almost 
vertical, unit 7 and the adjacent part of unit 8 appear to be a 
fault slice of units 9 and l 0 repeate d by a high a ngl e, south
dipping normal fault (see Fig. 3) . This conc lusion is supported 
by the presence of only one tongue of Buc hia (Ana ucella) 
concentrica-bearing sand stone in the otherwise entirely 
similar sec tions occurring 1.6 to 3.2 km farther southwes t on 
the same hillside and represent ing a direct continu a tion of 
the a bove mentioned section (Fig . 3). The visua ll y estimated 
thi ckness of Husk y Formation in these only hurriedly visited 
sec tions a ppears to be only 122 to 137 m, including the 30 m 
thick tongue of Porcupine River Formation . 

Contrary to Jeletzky (1974, p. 8), the contact between 
unit 6 representing the upper tongue of t he Husky Formation 
a nd unit 5 representing the "Lower sandstone mem ber" of the 
Upper shale-siltstone division, in Section 5 (see Appendix) was 
found to be abrupt, uneven a nd apparently erosionally 
disconfor ma ble. 
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The Bug Creek sandstone directly and apparentl y 
gradationally underlying the lower tongue of Husky Formation 
(i .e . unit 10 of the Section 5; Fig. 2, 3; and Jele t zky, 1974, 
p. 8) was found to overlie directly and presumably 
unconformably a several hundred metres thick (base not 
reached) success ion of Spirophyton-bearing Permia n e last ics 
occupying the northern part of the ridge adjoin ing the 
wes tern end of Summit Lake (see units 11 to 15 of Section 5 
in Appendix a nd Fig. 3). The previously suggested (Jeletzky, 
1974, p. 8 ) cor relat ion of this approximately l 00 m thick, 
a renaceous , mari ne unit of the Bug Creek Formation with the 
"Upper sandstone member" of adjacent sections is wi thdr awn 
herewith . 

The above stratigraphica l a nd paleontological data 
indicate that the Bug and Husky formations are unusually thin 
throughout the northeastern part of the McDougall Pass area 
and that the abou t 610 m thick, a lmost to totally 
unfossiliferous a rgi!laceous and arenaceous units previous ly 
assigned to these fo rmations by Jele tzky ( 1974, p. 6-7} a re 
consider ab ly younger. 

The resu lts obtained in the northeastern part of the 
McDougall Pass area in 1975 may be su mma ri zed as follows: 

l. At the base of the Jurassic sequence lies a thin, e ntirely 
arenaceous, shallow water facies of the Bug Creek 
Formation, which does not exceed 100 m in thickness and 
is essentially sim ila r in the lithology and facies to the Bug 
Creek Formation of Rat Ri ver Gorge - Horn Lake area 
(Jeletzky, 1967, p. 21-24, 150, 155). 

2. An exceptionally to strongly attenuated, almost entirely 
argi!J aceous facies of the Husky Formation overlie s the 
Bug Creek Formation . The thickness of Husk y Formation 
decreases from 122 to 137 m (es t.) in the westernmost 
sections of the nort heastern part of the a rea to about 
98 m (est.) in the easternmost measured sections. The 
tongue of the Buchia ( Anaucella) concentrica-bear ing 
Porcu pine River Formation is only 7 m thick in the 
easternmost measured sections in cons trast to 18 to 29 m 
(es t.) in the sou thwe sternmost measured sections. The 
minor (not mappable) eastward th inning wedge of the 
Porcupine Ri ver Forma tion is treated here as a tongue of 
the Husk y Formation separating its Lower and Upper 
argillaceous members (F igs . 4, 5) . 

Age and correlation 

The Lower argillaceous me mbe r of the Husky Formation 
of the northeas te rn part of Mc Dougall Pass area did not yie ld 
any fossils . However, it can be dated indirec tly by refere nce 
to the equivalent argillaceous member on the eastern flank of 
White Mountains (Section 1, Fig. l; Jeletzky, 1972, p. 18). 
There the basal sandy beds of the member have yielded a 
fairly rich ma rine fauna inc luding : Pachyte uthis 
(Pachyteuthis) aff. P. (P.) subexte nsa (Nikit in ), Camptonec te s 
(Boreionectes) ex gr. praecinc tus Spath and coarsely ribbed, 
large Meleagrinella ex gr. echinata (Smi th). This fauna (GSC 
Joe . 87436) Jacks any Buchia a nd was accordingly assigned a 
(?)mid- or (?)Ja te Callovian to earl y Oxfordian age (Jeletzky, 
1977, p. 11,1 2). The same age is, therefore, accepted for the 
basal beds of the Lower a rgillaceous member in the 
northeastern part of Mc Dougall Pass area. The uppermost 
beds of th is me mber a re assu med to be lower Oxfordian in 
age because of the presence of a rich fauna of earl y forms of 
Buc hia (Anaucella) concentrica (Sowerb y) in the gradationally 
super imposed tongue of the Porcu pine Rive r sandstone 
(Jeletzky, 1974, p. 8) . 
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The tongue of the Porcupine River sandstone is upper 
Oxfordian in its entirety, as the early forms of Buchia 
(Anaucella) concentrica (Sowerby) were found to range up 
into its topmost beds (Jeletzky, 1974, p. 8; unit 9 of Sec tion 5 
in the Appendix). Therefore, this tongue is correlative with 
unit 2 of ection 8 (see Appendix and Section 4 of Fig. 4) and 
some part of the covered interval 2 of Section 7 (see 
Appendix and Section 3 of Fig. 4) but not with the Mount 
Millen Member of these sections (see below) . The 
paleogeographical and depositional tee tonic implications of 
this correlation are discussed below (see p. I 6-20) . 

The Upper argillaceous member of the Husky Formation 
has yielded Buchia mosquensis (v. Buch) s. lato, Buchia n. sp . 
aff. pioc hii (Gabb), and Buchia okensi s (Pavlow) faunas. 
Therefore, it inclu des beds ranging at least from the early 
Kimmeridgian (i.e. the upper part of Buchia ( Anaucella) 
concentr ica s. lato Zone; see above) to the basal Berriasian. 
This member corresponds, accordingly, to the bulk of the 
Lower member (exc luding its basal 15 m or so), the whole of 
the Arenaceous member, and part or (?)all of the Red
wea ther ing member of northeas tern and northwes tern 
Ric hardson Mountains (Jele tzky, l 96lb, p. 8; 1967, p. 33-35). 
According to these paleon tologica l data only the uppermost 
part of the type Husky Formation (i .e. its Upper member) 
containing Buchia n. sp. aff. volgensis (Lahusen) fauna may be 
absent (i .e. eroded away) between the uppermost preserved 
beds of the member and the directly overlying Lower 
sandstone unit of the Lower member of the Upper shale
si I tstone division. However, there is room for the Buchia n. 
sp . aff. volgensis Zone in the so far unfossiliferous uppermost 
30.5 m of the Husky Formation (i .e. in the section studied by 
J. Callomon and T.P. Poulton) overlying the Buchia okensis
bearing beds. Hence the Husky Formation is either 
completely or almost completely developed in the 
northeastern part of the McDougall Pass area. 

Jurassi c Roc ks in the Southwestern Corner of 
Mc Dougall Pass Area 

Only a small outcrop area of Jurassic and Lower 
Cretaceous rocks was studied in 1973 and 1975 in the 
southwesternmost part of McDougall Pass area near the 
eastern boundary of Northern Bell Basin . This area is 
si tuated 9.6 to 10.4 km south-southeast of the confluence of 
Bell and Little Bell rivers and centred at approximately 
136°33'45"\V long. and 67°39'30"N !at. (Jeletzky, 1974, p. 6, 
JO, 13 and 17; Fig. 5; this paper, Figs . 1 and 2) . The area is 
important in terms of stratigraphic, depositional, s true tural, 
and paleogeographical setting of the Husky Formation in the 
adjacent northeastern part of the McDougall Pass area. The 
results of a re-evaluation of Jurassic rocks in this area, in the 
light of the 1975 field work are presented below. 

&lg Creek Formation 

No at tempt was made to study the Bug Creek 
Formation in any detail. However, the lithology of the 
formation, as exemplified by unit l of Section 7 (see 
Appendix), in combination with distant observation of 
adjacent sections of the formation and its easily discernible 
contac ts with the underlying Permian rocks suggest that its 
thickness, Ii thology, and depositional environment are similar 
to those observed in the nor theastern part of the area (see 
p. l ). Paleogeographical and depositional-tectonic impli
cations of these findings are discussed below. 
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Husky Formation 

Stratigraphy and indirect paleontological corr elation. The 
presence of marine sandy siltstones of the Husky Formation 
in the sou thwestern corner of the McDougall Pass area was 
only briefly mentioned in an earlier report (Jeletzky, 1974, 
p. 10). Though these siltstones did not yield any diagnostic 
fossils, they had been correlated with the upper part of the 
Husky Formation of adjacent ar eas. This cor r elation was 
proposed because of the sandy character of the siltstones and 
their gradational contact with overlying nonmarine arenites 
and rudi tes then referred tentatively to the Ii thologically and 
environmentally similar (Jeletzky, I 960, p. 6) nonmarine 
facies of the Lower sandstone division. The lower par t of the 
Husky Formation, including the pinchout tongue of the 
Porcupine River sandstone discussed earlier (p. 1, 8), was 
assumed to be concealed in a covered interval separating the 
sandy silts tones from the under lying sandstones of the Bug 
Creek Formation (see units 1 and 2 of Section 7 in the 
Appendix). These tentative conc lusions had to be revised, in 
part, following a detailed study in 197 5 of several much more 
complete sections of fairly fossiliferous Jurassic rocks in the 
area immediately south of the southwestern corner of the 
Mc Dougall Pass area. All of these sections are situated 
outside of the report area proper . Howeve r , the best exposed 
and the most complete of these measured on the western 
slope of Mount Millen and situated about 21.8 km south of 
Sec tion 7 is included in the Appendix (see Section 8) and 
summarized graphically in Fig. 4 (see its Section 4) to 
document the revised dating and correlation of the Jurassic 
rocks of Sec tion 7 proposed in this paper . 

It must be pointed out in this connection that the Husky 
Formation of the northwestern part of Mount Millen area 
was found to be subdivisible into: a (Lower) marine member, 
a (middle) nonmarine member and an (upper) marine member . 
The middle, nonmarine member is her ein named the Mount 
Millen member, after the 2575 m high Mount Mi llen (see 
second edition of 116P sheet of 1:250 OOO topo map and 
Fig. 1). This subdivision is indicated in description of 
Section 8 (see Appendix and Section 4 of Fig. 4) . It is a lso 
applied to the Husky Formation of the southwestern corner of 
the McDougall Pass area (see text below and Section 7 of the 
Appendix) which is designated herewith the southwestern 
facies of the formation . 

The Ji thology and stratigraphic position of the reliably 
paleontologically dated units I to 25 of Section 8 matches 
c losely those of units 3 to 24 of Section 7. This indicates that 
the, ea. 200 m thick, lower division of the latter section (i.e . 
units 3 to 15 inclusive), which consists of a cyc l ica l 
alternation of thin to thic k ( 15 cm to 5 m) beds and 20 to 
65 m thic k units of very fine to fine grained, silty, 
predominantly quartzose sandstone (i .e. units 4, 6, 8, I 0, 12 
and 14 of Section 7: see Appendix) with prevalent sandy to 
very sandy siltstones (i .e . units 3, 5, 7, 9, 11, 13 and 15), does 
not represent an a ttenuated facies of the whole Husky 
Formation as previously suggested (Jeletzky, 1974, p. 10). It 
corresponds, instead, only to the upper part of the Lower 
marine member (named informally herein) of the Husky 
Formation in Section 8 as indicated by its similar lithology 
and its entirely similar stratigraphic position between the Bug 
Creek Formation and the Mount Millen Member (see text 
below and Fig . 4 for further details) . The Lower mar ine 
member of the southwesternmost corner of the McDougall 
Pass area was presumably deposited in the same shallow 
marine environment as that of the adjacent southern area 
centred around Mount Millen. 



There are no indications of major faulting within the 
completely covered interval 2 of Section 7. The refore, this 
interval is inferred to concea l some I 07 m of beds of the 
basal Husky Formation corresponding approximate ly to 
units I and 2 and the lower part of unit 3 inclusive of the 
Lower marine member of Section 8 (see Appendix and 
Section 4 of Fig . 4). This cove red interval apparently 
concea ls the southwestern extension of the Buc hia 
(Anaucella) concentrica-bearing tongue of the Porcupine 
River sandstone outcropping throughout the nor theastern part 
of the McDougall Pass area (see Sections 1, 3 and 5 discussed 
in the preceding sections and the Appendix). The thic kness 
and facies of this tongue in Section 7 are expected to be 
similar to those of the equivalent unit 2 of Section 8 (see 
Appendix) on the basis of paleogeographical, depositional and 
stratigraphica l conside rations presented below (see p. 17). 
On this basis, the complete thickness of the Lower 
marine member in the westernmost corner of the McDougall 
Pass area is like ly to be in the order of 300 m. This tentative 
estimate of the thi c kness, whic h is only about 55 per cent of 
the thickness (516 m; see Section 8 in the Appendix) of the 
member in the adjacent part of Mount Millen area, is based 
on the reasonable assumption that covered interval 2 is 
underlain entire ly or almost entirely by the predominantly 
argillaceous rocks of this member. Furthermore, it depends 
on the probable but still unproven validity of the idea 
favoured in this paper that the so far unfossiliferous unit I of 
Section 7 represents the upper part of the Bug Creek 
Formation rather than the Ii thologically similar but unrelated 
sandstone unit 2 of Section 8 (see Appendix). 

Like the fine arenaceous to a rgillaceous rocks of the 
Lower marine member of Sec tion 8, those of the Lower 
marine member of the southwesternmost corner of the 
McDougall Pass area a re interpreted herein as prodel taic 
deposits (see p. 18 for further details). 

The overlying 38 m thic k member of nonmarine roc ks 
comprising units 16 to 24 of Sec tion 7 (see Appendix) is 
Ji thologica lly and envi ronmenta lly similar to and occupies the 
same stratigraphic position in relation to the Lower marine 
member as does the reliably pa leontologically dated (see 
below) Mount Millen Member of the Husky Formation of 
Section 8 (see Appendix and Fig . 4) . Therefore, it is 
correlative with the latter member of the southwestern 
facies of the Husky Formation rather than with the 
non marine facies of the Lower sands tone division and is so 
reinterpreted in this paper. 

The facies of the Ii thologicall y indivisible Mount Millen 
Member of the so uthweste rnmost c orner of the Mc Dougall 
Pass area resembles c losely that of the Upper non marine unit 
of its equiva lent in the northwestern part of Mount Millen 
a rea. However, the Mount Millen Member of Mc Dougall Pass 
area differs from this unit in having a co nsiderably greater 
ratio of grit and fine pebble conglomerate interbeds and pods 
in some of its beds and of units of poorly sorted a nd rounded, 
medium to coarse grained sandstone (e.g. in unit 16 of 
Section 7; see Appendix); in the presenc e of a few medium to 
thick beds of grit and fine pebble conglomerate (e.g . unit 20 
of Sec tion 7; see Appendix); and in the presence of abrupt and 
uneven, obviously erosionally disconformable lower contacts 
at the base (see description of unit 15 of Section 7, in the 
Appendix) and within the member (see in desc ription of 
units 16 and 18 of Section 7, in the Appendix). Other 
Ii thologically distinc tive features include the presence of 
"upwa rd coarsening" (e.g . in unit 18 of Section 7; see 
Appendix) as well as "upward fining" sequences, presence of 
Jamellae and pods of impure coal (e .g. in unit 18 of Sec tion 7; 
see Appendix), and local presence of ripped up fragments and 
pebbles of coal (e.g . in units 16 to 18 of Sec tion 7; see 
Appendix). 

The relatively insignificant thickness of the Mount 
Millen Member in Section 7 combined with the direct 
superposition on the Lower marine member and its erosionally 
disconformable (presumably region a ll y unconformable; see 
p. 32) upper con tact suggests that only the lower part of the 
member escaped the Valanginian and/or Hauterivian erosion 
in the sou thwestern corner of the McDougall Pass area. It is 
c oncluded accordingly that units 16 to 24 of Section 7 (see 
Appendix) correspond not to the lithologically similar Upper 
nonmarine unit of theMount Millen Member of the Mount 
Millen a re a but to part or ?all of the delta front to lagoonal 
Lower nonmarine unit of that area (i.e. to units 15-18 of 
Section 8; see Appendix) . This cor relation suggests, in turn, 
that the deposition of alluvia l facies of the Mount Millen 
Member began considerably earlie r in the sou thwestern 
corner of the McDougall Pass area than it did in the adjacent 
part of the Mount Millen area situated immediately south of 
it. 

The above considera tions suggest that the indubitably 
alluvial Mount Millen Member in the southwesternmost corne r 
of Mc Dougall Pass area was deposited by faster streams than 
the stratig raphically equivalent delta front- to Jagoon
deposi ted Lower non marine unit of the adjacent northwestern 
part of the Mount Millen area (i .e . units 15-18 of Section 8; 
see Appendix). Therefore, the member appears to be an 
alluvial plain deposit laid down by the more steeply inc lined, 
upstream part of the same south-flowing r iver(s) which 
deposited the equivalent unit of the Mount Millen Member of 
the Mount Millen area . 

Stratigraphical nomenclature . The Ii thologically dis tine tive, 
predominantly non marine sandstone unit separating the 
largely argil laceous rocks of the Lower and Upper marine 
members of Husky Formation in Sec tion 8 and, apparently, in 
Section 7 (see Fig. 4) is designated herewith formally as the 
Mount Millen Member of the formation . The name is derived 
from Mount Millen (see p. JO) on the western flank of which 
the best known and most typical section of the member was 
measured (Fig. 1). Units 19 to 25 of Section 8 (see Appendix 
and Section 4 of Fig. 4) measured on the ridges adjoining the 
principal peak of Mount Millen from the west, are herewith 
designated as the type section of Mount Millen Membe r. The 
member differs from the nonmarine facies of the Dave Lord 
Ridge and southeastern Keele Range deltaic lobes of the 
Porc upine River Formation (Jeletzky, 1977, p. 5, 13, 14) in 
the presenc e of in terbeds of medium to coarse grained, 
commonly gritty and pebbly sandstones, and grit and fine 
pebble conglomerate. From the nonmarine facies of the 
Porcupine River Formation in the Barn Mountain deltaic lobe 
(Jeletzky, 1977, p. 16, 17) the Mount Millen Member differs in 
a considerably more quartzose Ji thology and a, genera lly 
speaking, lighter colou red appearance of its sands tones . The 
North Branch Formation (Jeletzky, 1967, p. 41-43, 134-137) 
differs in the muc h g reate r ratio of grit and pebble 
c onglomerate in relation to sandstone, almost exclusively 
noncarbonaceous c harac ter of all rock types, and in the 
presence of minor to major ad mix tu re of glauconi te in many 
beds. 

As demonstrated in the section on the environmental 
interpretation and paleogeography of Husky Formation below 
(seep. 15-18, and Fig. 5-7) the Mount Millen Member is an 
independent, strongly lenticu lar body of deltaic to alluvia l 
sandstones, confined to the southern part of the Late Jurassic 
Cache Creek Horst (p . 20, Fig. 8) and surrounded by be! ts of 
marine argillaceous to arenaceous facies of Husky Formation 
on all sides . 
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Figure 6. Geographic extent. paleogeography, facies and depositional tectonics of Porcupine River Formation and 
its predominantly argillaceous equivalents (Husky Formation) in Late Oxfordian to Early Kimmeridgian . 
Only the arenaceous and interbedded arenaceous and argillaceous rocks on the west side of the 
Richardson Mountains-Porcupine Plain Trough form par t of Porcupine River Formation. Those on the 
eastern side of the trough belong to Arenaceous facies of Husky Formation. 
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The Mount Millen Member is sufficiently thic k a nd 
widesprea d, a nd lithologically dis tinctive enough to be 
treated as a formation . However, it is more practical to 
treat this sandstone body as a member of the Husky 
Formation, for the time being at least. Otherwise one would 
have to treat the so far Ji thologica lly indistinguishable Upper 
and Lower marine members of the Husk y Formation as 
separate formations. This would necessi tate, in turn, 
discontinuation of the accustomed use of the Husky 
Formation (e .g. Jeletzky, 1974, p. 8; 1975a, Fig. 6, Col. E3; 
Fig . 7, Col . F4; Fig. 8, Col. G3) as a comprehensive unit of 
forma tional rank whic h inc ludes all three members whereve r 
the Upper Jurassic column is dominated by a c omplex 
inter tonguing of argillaceous and arenaceous uni ts and beds. 

Age and corr elation. As already mentioned (see p. 10), the 
Husky Formation of the sou thwestern corner of the 
Mc Dougall Pass area did not yield any diagnostic fossils . 
The refo re its dating a nd correlation depend entirely on the 
above disc ussed Ii thological compar ison with the fossiliferous, 
re liably da ted rocks of the Husky Format ion outc ropping in 
the adjacent part of the Mount Millen area (i .e . on an indirec t 
paleontological dating ; see Jeletzky, 1967, p . 9, 10 for further 
details) . As indicated in Sec tion 8 (see Appendix and 
Sec tion 4 of Fig. 4), the la rger lower part of the Lower 
marine member of that area contains Buchia (Anaucella) 
concen tric a s. la to fauna . The topmos t known occurrence of 
this fauna in unit 12 of Section 8 (see Appendix) features its 
late, lower Kimmer idgian phase. This suggests that the 
rather thick , unfossiliferous argillaceous roc ks of the 
overlying units 13 and 14 are younger and form the lower (i .e. 
mid- to la te Kimmeridgian) part of the next following Buchia 
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mosquensis Zone . This provides an approximate lower age 
limit for the Mount Millen Member of that section, and, 
inferentially, for the correlative Mount Miller Member of the 
southwestern part of the Mc Dougall Pass a rea. The latter is 
therefore conside red, to be entirely younge r than the Buchia 
(Ana ucella) concentrica s. Jato Zone and probably younger 
than the lowe r pa rt of Buchia mosquensis s. lato Zone . 

The Upper ma rine member of Sec tion 8 conta ins the 
upper but not the uppermost Tithonian (= upper Volgian) 
Buchia fischeriana s. Jato fauna which is restri c ted to its 
uppermost about 23 m thick units 31 and 32. In the basa l part 
of this sequence Buc hia fo rms transitional between Buchia 
piochii s. Jato and Buchia fischeriana are accompanied by B. 
cf. piochii s. Jato. This suggests that the underlying, 
unfossiliferous units 26 to 30 of the Upper marine membe r 
represent the underlying Buc hia piochii s. lato Zone. 
Therefore, Mount Millen Member of Sec tion 8, and 
consequently its equivalent in Sec tion 7, is judged to be either 
entirely or at least largely older tha n Buchia piochii s. lato 
Zone . 

The above paleontological evidence suffices to assign 
the bu lk of the Mount Mi llen Member to the upper, lower 
Port landian s. str., pa rt of the Buchia mosquensis s. Jato Zone 
(see Jeletzky , 1967, p. 35 for further details concerning age 
and intercontinental corre lation of this zone). The member 
may possibly inc lude beds corresponding to the lower part of 
this zone and/or those corresponding to the lowe r part of the 
Buchia piochii s . Jato Zone . However, it is definite ly younger 
than any part of upper Oxfordian to lower Kimmeridgian 
Buchia (Anaucella) concentrica s. Jato Zone and older than 
any part of the uppe r Port landian to basal upper Tithonian 
Buc hia fischeriana zone. 



Facies, Paleogeography and Depositional Tectonics of 
Jurassic and Basal Cretaceous Rocks 

Bug Creek Formation. Throughout the investigated part of 
the McDougall Pass area the insignificant thickness and 
exclusively arenaceous Ji thology of the Bug Creek Formation 
is combined with an apparently complete absence of its lower 
(i.e. Sinemurian) part. This indicates that the eastern, 
shallow water facies of the formation extended much farther 
west than believed by Jeletzky, (1975a, p. 10, Fig. 6, 9). So 
far as it is possible to judge from distant observations, a 
study of air photographs, and examination of the scattered 
collections of .belemnites collected by the Shell Oil Co. Ltd. 
(e.g . GSC Joe. 88184, 88185 and 88187) and others, this 
shallow water facies of the Bug Creek Formation extends at 
least as far northwestward as the Mount Dennis area (Fig. 2). 
Southwestward, this facies extends at least to the point about 
10.4 km south-southeast of the confluence of Bell and Little 
Bell rivers (approx. 67°39 '30"N; 136°33'45"W). There it was 
apparently encountered at the base of Section 7 (see 
Appendix) which features an abnormally sandy, partly 
nonmarine fac1es of the Husky Formation (Jeletzky, 1974, 
p. 10; this paper, Fig. 4, column 3). Therefore, the westward 
fining and shaling out of the Ii ttoral to inner neri tic 
arenaceous wedges of Bug Creek Formation, and the filling in 
of the Sinemurian to ?middle Bajocian part of the prolonged 
hiatus separating the formation from the underlying Permian 
rocks (Jeletzky, 197 5a, p. I 0, Fig. 6, 9), must have occurred 
still farther west, somewhere within the interval between the 
confluence of Bell and Little Bell rivers on the one hand, and 
the lower course of Waters River (Fig. I) on the other . It is 
not possible to localize this facies change any closer until the 
Lower and Middle Jurassic rocks of the area would be studied 
in detail. 

The above discussed results indicate that the 
tee tonically active, strongly positive Early to Mid-Jurassic 
generation of the Rat Uplift of Aklavik Arch extended 
southwestward to at least near the northeasternmost tip of 
Dave Lord Uplift (compare with the earlier interpretation of 
Jeletzky, l975a, p. JO, Fig. 9). Therefore it is likely that 
these two uplifts did not exist at that time as separate 
entities. 

. More. gener al aspects of previously attempted 
interpretation of paleogeographical and depositional history 
of Northern Bell Basin segment of the Richardson Mountains 
- Porcupine Plain Trough in Early to Mid-Jurassic time 
(Jeletzky, 197 5a, p. l 0, Fig. 6, 9) do not seem to be affected 
by the above resu lts as the writer does not agree with any of 
the more recent paleogeographical conclusions of Young 
( 197 5, P: 309, 31 O, .316, Fig. l-3) and Y.oung et al . (1976) . Jn 
his opinion, the evidence now available continues to favour 
the idea that the mid-basinal Lower to Middle Jurassic 
deposits of the Richardson Mountains - Porcupine Plain 
Trough have been destroyed throughout the Whi tefish L ake 
area during uplifts following mid-Valanginian and Aptian 
orogenic phases (Jeletzky, 1972, p. 99; 1974, p. 11; 197 5a, 
p. 4-8; 1977, p. 13; and the following sections of this paper) . 

Husky Formation . Unlike the facies of the Bug Creek 
F~rma tion, that of the Husky Formation changes drastically 
within the about 4.8 km wide interval separating Section 5 of 
the northeastern part of the report area from Section 7 
(Fig. 2, 4) situated in its southwestern corner . These 
exceptionally rapid facies changes were evidently caused by 
pronounced differences of paleogeographical and 
depositional-structu ral regimes which existed in these parts 
of McDougall Pass area and adjacent areas of the Richardson 
Mountains - Porcupine Plain Trough. 

Facies and depositional environment in the northeastern 
part of McDougall Pass area. The strong ly attenuated, 
almost entirely argillaceous facies of the Husky Formation 
that characterizes the northeastern part of the McDougall 
Pass area is a deposit of an open, fairly deep sea . The pure to 
sandy siltstones and shales of this facies are almost 
unfossiliferous and their scarce fauna is represented almost 
exclusively by depth-tolerant Buchias. Such Ji ttoral to inner 
ner i tic forms as belemn i tes and thick shelled pelecypods 
appear to be completely absent. The Husky Formation of this 
part of the McDougall Pass area is, therefore, believed to be 
represented exclusively by outer neritic to ?upper bathyal 
deposits . This attenuated but exclusively open marine and 
relatively deep sea facies of the Husky Formation persists for 
at least 16 km south-sou theastward from the Mc Dougall Pass 
area . This is indicated by the facies of Husky Formation in 
the Snafu Mountain section being almost identical to that of 
Sections l to 5 of the report area (see Jeletzky, 1967, p. 164, 
165 and the re-interpretation of the Snafu Mountain section 
proposed below p. 23) . However, this facies of the Husky 
Formation is replaced by an entirely dissimilar, much thicker 
facies within a few kilometres to the southwes t and south
southwest . 

Depositional tectonics in the northeastern part of 
McDougall Pass area . Like all other areas situated astride of 
the crest of Aklavik Arch (e.g . Jeletzky, 1974, p. 11; 1975a, 
p. 12, Fig. 12, 13), the northeastern part of the McDougall 
Pass area was affected by the mid-Valanginian orogenic phase 
and the subsequent late Valanginian to mid-Hau ter ivian 
uplift. However, the above described, strong reduction of the 
thickness of the Husky Formation in the northeastern part of 
the McDougall Pass area in comparison with that in the 
adjacent areas of northern Richardson Mountains (i.e. 137 to 
98 m as compared to 241 to 366 m or more in the north
eastern Richardson Mountains; see Jeletzky, 1967, p. 26; 
1974, p. 8, 9) and to more than 930 m in the adjacent part of 
Mount Millen area (see the incomplete Section 8 in the 
Appen.dix) is not appreciably inf luenced by its erosion during 
the m1d-Valanginian orogenic phase and following uplift. This 
is clear l y indicated by the already mentioned (p. I, 8) 
presence of the Late Jurassic and earliest C r etaceous (early 
Berriasian) Buchia faunas in the Upper argi llaceous member 
of the Husky Formation. 

The almost complete or (?)complete development of the 
formation in the northeastern part of the area is combined 
with an apparent absence of any signs of the shallowing of 
Late Jurassic sea either during the time of deposition of 
Husky Formation or in the topmost preserved beds of its 
Upper argillaceous member . Thi s indicates that in the 
northeastern part of McDougall Pass area the Husky 
transgression progressed uninterruptedly at least until the end 
of the early Berriasian and possibly until the end of the late 
Berriasian (i .e . until the end of Buchia n. sp . aff . volgensis 
time). So far as known, this part of the report area subsided 
uninterruptedly throughout Husky time except for a feeb le 
episode of uplift in the late Oxfordian attested by the 
presence of the tongue of Porcupine River sandstone. 

The northeastern part of McDougall Pass area was 
obviously cha racterized by an unusually quiet tectonic regime 
throughout Husky time. Except for the late Oxfordian upl ift, 
the northeastern part of the area was evidently not affected 
to any extent by the strong Late Jurassic tectonic movements 
(mostly epeirogenic in characte r) which were responsible for 
the emergence of the Little Bell del taic lobe only a few 
kilometres to the southwest and the further depositional
tectonic evolution of its source ar ea (see Figs . 5-7) . 
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Furthermore, the facies of the exceptionally attenuated 
Husky Formation attests that this generally sediment starved 
depositional area did not receive any appreciable amount of 
arenaceous or coarser elastic sediment from the 
contemporary Little Bell deltaic-alluvial depocentre that 
adjoined it from the sou thwest and presumably the west. 

The above described extremely uneventful depositional
tec tonic regime of Husky time is totally unlike that 
characteristic of the adjacent southwestern corner of the 
McDougall Pass area. The reasons are discussed below in the 
section dealing with the paleogeography and depositional 
tectonics of that corner and adjacent areas of the Richardson 
Mountains - Porcupine Plain Trough. 

Environmental interpretation of Lhe southwesLern facies 
and some paleogeographical implications. The extremely 
rapid, southwestward thickening of the Husky Formation 
within the report area is accompanied by drastic change of its 
Ii thology and facies. The en tire formation thickens several 
times within this only 4.8 km wide interval, becomes strongly 
arenaceous in Sections 7 and 8, and does not include any outer 
neritic or ?upper bathyal rocks, except in the Upper marine 
member. Furthermore, the thickness of the late Oxfordian 
sandstone tongue of the Porcupine River Formation is 
presumably doubled in comparison with its thickness near 

heep Creek, judging by the relationships observed in 
Sections I and 5 (Fig. 2). Finally, an entirely new, thick, 
predominantly nonmarine Mount Millen Member appears 
stratigraphically above this tongue in the southwestern corner 
of the McDougall Pass area and the adjacent part of Mount 
Millen area . These facies changes indicate that the outer 
neritic to ?upper bathyal facies of the Husky Formation that 
occupied the nor theastern part of the area was juxtaposed to 
its shallow marine to nonmarine facies that occupied the 
adjacent sou thwestern corner . 

The predominant l y deltaic to alluvial Mount Millen 
Member of the southwestern facies of the Husky Formation 
evidently represents the eastern flank of its previously 
unknown deltaic -alluvial Jobe that was present in the central 
zone of northern Richardson Mountains in the mid-Late 
Jurassic . The geographic position of this Jobe (named herein 
the Little Bell deltaic Jobe) indicates that it straddled the 
western part of the Rat River Uplift of Aklavik Arch (Fig . 7). 
The geographica l ex tent of the lobe and its relationships with 
other Late Jurassic deltaic-alluvial Jobes known to exist 
within the Richardson Mountains - Porcupine Plain Trough 
(see Je letzky , 1977 for further detai ls) will be explored 
be low . 

Lateral fac ies changes observed within the Husky 
Formation in the McDougall Pass area rule out the derivation 
of any part of its southwestern facies (exemplified by 
Sections 7 and 8) from an eastern source. This conclusion is 
equally valid for the prodeltaic rocks of the Lower marine 
member, deltaic-alluvial rocks of the Mount Millen Member, 
and the postdeltaic rocks of the Upper marine member. 
Instead of an eastern source area all data available indicate 
the existence of a fai rl y wide expanse of normally saline, 
fairly deep (outer neritic to ?upper bathya l ) open sea to the 
east and southeast of the McDouga ll Pass ar ea (Jeletzky, 
1975a, p. 29, 3 1, Fig . 10 ; this paper Fig. 6, 7) . The a lmost 
en t irel y argillaceous, totally open marine character of the 
redefined Husky For mation in the Snafu Mountain section 
situated about 16 km southwest of Horn Lake (i .e . units 3 to 5 
inc lusive of that section ; see Jeletzky, 1967, p. 164, 165 and 
p. 23 of th is paper for further detai ls) provides the most 
impor tant evidence concerning the ex tension of this open 
marine facies southeastward of the report area. 
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The expanse of the open and deep Husky Sea that 
existed to the east and southeast of the McDougall Pass area 
and included its northeastern part, evidently was confined to 
the previously unrecognizcd Late Jurassic generation of the 
negative tee tonic structure named the Canoe Depression by 

orris ( 1972, p. 91, 93, Fig . I) and discussed in a greater 
detail by Jeletzky (1975a, p. 31, Fig . 12, 13). However, this 
Late Jurassic generation of the Canoe Depression ex tended 
southward well beyond the southern end of its early 
Cretaceous successors . Furthermore, for reasons presented 
below (seep. 18 and Fig. 6, 7) it was directly connected in the 
southwest with the mid-basin zone of the Husky ea of the 
Richardson Mountains - Porcupine Plain Trough that occupied 
the sites of the Eagle Plain and Porcupine Plain (Fig . l ). 
Therefore, this Late Jurassic depression was a marine strait 
rather than an embayment. It is designated the Canoe Strait 
in this paper (see Fig. 6 and 7) . The name Kugmalli t Trough 
introduced by Young et al . (1976, p. 6, Fig . 2, 5, 8) is a junior 
synonym of the Canoe Depression. Therefore it is not used in 
this paper . 

The unavailability of the eastern source area for the 
prodeltaic to de l taic-alluvial rocks of the southwes tern facies 
of the Husky Formation of the report area seems to indicate 
that this facies was derived from the west. At the first sigh t, 
the Mount Millen Member of the southwestern facies of 
Husky Formation seems to be but the eastern extension of the 
adjacent Dave Lord Ridge deltaic lobe of the Porcupine 
Formation as defined by Jeletzky (1977, p. 3, 4, Fig . 1). 
Furthermore, because of its almost entirely nonmarine, partly 
alluvial facies, the Mount Millen Member of McDougall Pass 
area might seem to, but does not provide the long sought (e .g. 
by Frebold et al ., 1967, p. 24; Tempelman-Kluit, 1970, p. 31, 
Fig. I O; Young, 1973, pers. comm .; see Jele tzky 197 5a, p. 3 
for further details) suitable eastern source area for the Dave 
Lord Ridge de l taic lobe. However, any such assumption is 
contradicted by the we ll established biochronological ages of 
the deltaic Jobes concerned. As pointed out by Jeletzky 
( 1977, p. 11, 12, Fig . 4, 5, 6), the prograding deltaic phase of 
Dave Lord Ridge Jobe, as reflected in the deposition of the 

onmarine facies of the typical development of the 
Porcupine Formation, lasted only from ?mid - or late 
Callovian to late Oxfordian inclusive. Thereafter (i .e. at the 
end of the late Oxfordian) the lobe became inactive qnd was 
flooded by the sha llow, earliest Kimmeridgian sea. This 
episode of subsidence and marine transgression lasted at least 
well into Buchia fischeriana time and the sea extended for a 
considerable distance westward into Keele Range and 
adjacent parts of western Porcupine Plateau. Furthermore, 
the time span (as deter mined by paleontological zones 
contained the rein) of the nonmarine facies of Porcupine Rive r 
Formation of the Dave Lord Ridge Jobe is known to decrease 
rapid ly eastward within the western part of the northern Bell 
Basin . Yet farther east this facies wedges out completely in 
the attenuated, entire ly marine sections of the Porcupine 
River Formation described by Jeletzky (1974, p. 7, 8; 1977, 
p. 15, Fig . 2, 6) in the eastern part of northern Bell Basin (i .e. 
on eastern confluents of Waters River) . Further more, the 
marine sandstones of this attenuated Porcupine River 
Formation are exclusively of late Oxfordian to ear l y 
Kimmer idgian age and so entirely older than the Mount Millen 
Member of the McDougall Pass area. The over lying mid- to 
late K i mmeridgian and Por tlandian s. str . (i .e . Buchia 
mosquensis s. Jato and Buchia piochii zones) parts of these 
sections, which alone are correlative with the Moun t Mi llen 
Member of the report area, ar e built almost exclusively of 
the high mar ine ar gi l laceous rocks of the upper tongue of 
Husky For mation (Jeletzky, 1974, p . 8; this paper, Fig. 5). 



The above biochronologica l data attest that the 
deposition of the Little Bell de! taic lobe in the southwestern 
corner of McDougall Pass area and the adjoining part of 
Mount Millen area began long after (presumably at the onset 
of the early Portlandian s. str . moment of Buchia mosquensis 
s. lato time; see p. 14 for further details) the ?mid- or 
late Callovian to late Oxfordian nonmarine phase of existence 
of the Dave Lord Ridge deltaic lobe was concluded . Only 
shallow marine arenites of the Marine facies of the typical 
development of the Porcupine River Formation were being 
deposited within the deposition area of Dave Lord Ridge 
de l taic lobe when the Little Bell de! taic lobe was deposited 
farther east. Even these areni tes are separated from those of 
the Little Bell deltaic lobe by a fairly wide belt of the open 
marine argillaceous rocks of the upper tongue of Husky 
Formation. Therefore, the del taic-al luvial facies of the 
Little Bell deltaic lobe (i.e. its Mount Mi llen Member) did 
completely widge out westward and was replaced laterally by 
marine argillaceous rocks of Buchia mosquensis s. Jato Zone 
within the about 32 km wide interval separating Sections 7 
and 8 from the entirely marine sections of the Porcupine 
Ri ver For mation occurring in the eastern part of northern 
Bell Basin (see Fig . 5) . These data confirm, furthermore, 
Jeletzky 's ( 1977) conclusion that the de ! taic lobe of Dave 
Lord Ridge prograded eastward instead of westwar d. 

Only the marine sandstones of the older, Upper 
Oxfordian tongue of the Porcupine River Formation occurring 
low in the Lower marine member (e .g. units 2 and 4 of 
ection 8; see Appendix and Fig. 4) are correlative with the 

upper part of the nonmarine facies of the Dave Lord Ridge 
del taic lobe . Th is tongue probably represents the direct 
eastward continuation of this facies as the intervening 
attenuated marine facies of the Porcupine River Formation 
outcropping in the basin of Waters River is also of the Late 
Oxfordian age (Jeletzky, 1974, p. 8; 197 5a, p. I 0, 11, Fig . 6, 
Col. E2). The Upper Oxfordian tongue of the Porcupine River 
Formation is, therefore, interpreted as a widespread sheet 
l ike sand deposit. The early Portlandian s. str . Mount Millen 
Member of the southwestern corner of the report area (and 
the adjacent parts of Mount Millen area) appear s to be, in 
cont rast, a pronouncedly lenticular sand deposit which had a 
rather restricted area l exten t in the east-west direction. 
These inferred relationships are indicated diagrammatically 
in Figure 5 which represent an updating of the oversimplified 
facies diagram recently published by the author (Jeletzky, 
1977, Fig . 5). 

The biochronologic evidence leaves no doubt that the 
Little Bell and Dave Lord Ridge deltaic lobes owed their 
ex istence to two independent, loca l ized pulses of uplift. For 
reasons presented below (see p. 19), these epeirogenic 
pulses were presumably restricted to the individual fault 
blocks which must have existed within the Late Jurassic 
generation of Richardson Mountains - Porcupine Plain 
Trough . 

Because of the above discussed differ ence in age, the 
L ittle Bel l and Dave Lord Ridge de l taic lobes cannot even be 
shown on the same paleogeographic map. The ear l y 
Portlandian s. str. time interval reproduced in Figure 7 shows 
the Mount Millen Member of the Husky Formation within 
Mount Millen and the sou thwesternmost part of McDougall 
Pass ar eas flanked by vast expanses of con temporary la te 
Porcupine Sea (i. e. time of the Mar ine facies of its typica l 
development) in the west and the equivalent, late, but not the 
latest, Husky Sea i n the eas t. The preceding late Oxfordian 
to earl y Kimmer idgian time interval r eproduced in Figure 6 
shows, in contrast, only the Dave Lord Rid ge deltaic lobe of 
Porcupine Ri ver Formation f lanked by vast expanses of 
con temporar y early Husky Sea in the east. These two 
paleogeographic maps rep lace the overgener ali zed and partly 
outdated paleogeographic map of the Porcupine River time 
recently pub li shed by the writer (Jeletzky, 1977, Fig. 1). 

The ?mid- or late Callov ian to late Oxfor dian 
nonmarine facies of the Dave Lord Ridge lobe of th e 
Porcupine River Formation is known to wedge out complete l y 
southwestward, southwar d and southeastward within the 
Keele Embayment of the Porcupine Sea (Jele tzky, 1977, 
p. 11-18, Fig. 1, 4, 6). This fact and the presence of a thick, 
entirely marine mid-basinal facies of the Jurassic rocks in 
Molar YT-P 34 wel l (Jeletzky, 197 5a, p. 8, Fig. 4, Col. C2) 
rule out the derivation of the de ! taic-alluvial r ocks of the 
Mount Millen Member of the report area from a sou thwes tern 
source, even though the nonmarine facies of the Southeastern 
Keele Range deltaic lobe (Fig . 7) of the Por cupine River 
Formation includes rocks of about the same age as the Mount 
Mi llen Member of the report area . Because of the se 
considerations, the writer continues to reject Young's (1975a, 
p. 309, 310, 316, Fig. 1-3) hypothesis of the presence of a 
Late Jurassic landmass beneath the Eag le Plain and insists on 
the former presence of thick, enti rel y marine, basina l Upper 
Jurassic deposits throughout the area. 

The derivation of the del taic-alluvial lobe of the Mount 
Millen Member from a southern or southeastern source are a 
si tuated within the Vi ttrekwa Ri ver promontory of the Peel 
landmass (see Fig. 7) is even less probable than its deriva tion 
from a hypothetica l source ar ea situated beneath the Eagle 
Plain. Furthermore, the same is true of the strongly 
thickened arenaceous si ltstones and fi ne grained sandstones 
of the Lower and Upper marine members of this facies of 
Husky Formation. The reasons ar e as already mentioned (see 
p. 11 ), the deposition of the nonmarine, al luvia l-de! taic rocks 
of th e Mount Mi llen Member began apprec iably earlier in the 
nor them (e .g . in Section 7) than in th e southern (e .g. in 
Section 8) area of the investigated part of Little Bell deltaic 
lobe. Furthermore, the basal beds of the member are 
dominated by distinct ly coarse r grained, gritty and pebbly 
sandstones, g r it, and fine pebble conglomera te in the nor them 
Section 7. The equ ivalent basa l beds of the mem ber 
outcropping in the sou thern sections (e.g. in Section 8; see 
Appendix and Fig. 4) ar e dominated, in contras t, by fine to 
very fine gr ained , carbonaceous to coa ly sandstones 
in terbedded with sandy, carbonaceous to coa l y si I tstones . 
These predominantly lower de! taic to de! ta front rocks 
include cons iderab le interbeds of marine (?lagoonal) 
sandstones and si I tstones. This sou thward change of facies 
and gradua l fining of nonmarine elastics of the Lower 
nonmarine unit of the Mount M illen Member is combined with 
an appr eciable thickening of its Intermediate marine unit in 
the same di r ection (unpublished observations of the writer in 
southwestern part of Mount Mi llen area). The southwar d 
thickening of the In termediate marine unit is accompanied by 
a co rrespond ing facies change of the Upper nonmarine unit of 
the member . The upper deltaic to alluvial sandstones, grits 
and fine pebble conglomerates of the Upper nonmarine unit in 
the northwestern part of Mount Millen area (see units 22 to 
26 inclusive of Section 8 in the Appendix) are replaced 
later a ll y by fine to ver y fine grained, carbonaceous to coa l y, 
loca ll y plant-bearing sandstones and plant-bearing, sandy to 
very sandy sil tstones in the southern part of the ar ea. These 
presumably lagoonal to de l ta front rocks were previously 
mistaken for the nonmarine facies of the Bug Creek 
Formation (Je letzky, 1972, p . 9, JO). However, their 
occurrence in an undisturbed section closely below the 
charac teris t icall y developed Buchia fischeriana-bear ing rocks 
of the Upper marine member of Husky Formation indicates 
the correlation with the Upper nonmarine unit of Section 8 
(see Appendix). 

Still far ther south on the southern side of the "Pacific 
Rat River" (Jeletzky, 1972, p. JO, 11; !975a, Fig. 4, Col. C3) 
the interval of Husky Formation corresponding to the Mount 
Mi llen M ember of more northerl y sect ions (i.e. Buchia 
mosquensis s. Ja to and Buchia piochii s. Jato zones) is 
r epresented exclus ively by ri ch ly fossilife rous, shallow marine 
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sandstones and siltstones of the arenaceous facies of the 
formation. Therefore, the fine grained facies of the Upper 
non marine unit of the Mount Millen Member is entirely 
replaced laterally by comparabl y thick shallow marine rocks 
within the intervening, only 4.5 to 5 km wide, north-south 
directed interval. Only the Upper marine member persists 
essentially unchanged across this interval (Fig. 4). The Lower 
non marine unit of the Mount Millen Member is apparently 
replaced by shallow marine rocks at the same latitude as does 
its Upper nonmarine unit. However this southward facies 
change cannot be as well documented because of the apparent 
absence of well exposed, undisturbed sections of the lower 
part of the Husky Formation on the southern side of the 
"Pacific Rat River". 

The southward facies changes of the Husky Formation 
described above indicate clearly that the Vittrekwa River 
Promontory of the Peel Landmass was separated from the 
Little Bell deltaic lobe by a fairly wide marine strait (Fig. 7). 
This Late Jurassic Canoe Strait connected the previously 
discussed (see p. 15, 16) offshore facies of the Husky 
Formation that occupied the nor theastern part of the 
McDougall Pass a rea and the Snafu Mountain area with the 
mid-basinal belt of the Richardson Mountains - Porcupine 
Plain Trough that occupied the a rea of the present Eagle 
Plain in the Late Jurassic. Thi s facies pattern of the Husky 
rocks further negates the hypothesis (Young, 1975; Young et 
a l., 1976, p. 13, 15, Fig. 5) for the existence of the Late 
Jurassic Eagle Arch said to have occupied the site of the 
present Eagle Plain, a nd to have separated the Keele -
Kandik Trough of Norr is (19-72) from the Vi ttrekwa 
Embayment of the Husky Sea. 

The observed southward progradation of the Little Bell 
deltaic lobe over the prodeltaic deposits of the Lower marine 
member of Hu sky Formation and the existence of the earl y 
Portlandian s . str . generation of the Canoe Strait south of its 
front is compatib le with the rapid southward filling out of the 
erosional hiatus sepa rating the southwestern fac ies of the 
Husky Formation from the overlying mid-Lower Cretaceous 
rocks in Section 7 (see Fig . 4, Sections 3, 4) . This southwa rd 
decrease of the hiatus indicates that the sou thwestern corner 
of McDougall Pass a re a was a much more positive a rea than 
the adjacent part of the Mount Millen area and other a reas 
(including the Eagle Plain) f lanking it from the south . Thi s 
southwestern corner may have been within the mountainous 
northern source area of the Little Bell deltaic lobe during the 
time when the Upper non marine unit of the Mount Millen 
Member and the equivalent, shallow water marine early 
Portlandian s. str . rocks of the Canoe Strait were being 
deposited fa rther south. 

The above environmental interpretation of the 
sou thwestern facies of the Husky Formation within the report 
area and, particularly, the quite evident north-south-directed 
facies changes of all its members and subord inate units 
indicate that the Little Bell deltaic lobe was der ived from a 
northern source area . This conclusion is valid not only for the 
del taic -alluvial Mount Millen Member of this facies but for 
its prodeltaic Lower marine and postdeltaic Upper marine 
members as well. It is conc luded accordingl y that a sizeable 
landmass must have existed throughout Husky time in the 
central part of northern Richardson Mountains. Only such a 
Late Jurassic landmass could support the shortheaded (as 
defined by Flores, 197 5) but sizeable, south- or southwest
flowing ri ve r(s) required to produce the local ized but bulky 
depocentre of the southwestern facies of the Husky 
Formation in the sou thwestern corner of McDougall Pass area 
and the adjacent par t of Mount Millen a rea . The writer 
visualizes this previously unsuspected Late Jurassic landmass 
(compare Jele tzky, 197 5a, p. 29, 31; l 977, Fig . 1, 5 with 

18 

Fig . 4, 5, 6, 7 of this paper) as a high mountainous (cordillera
like) tee tonic island that included the western part of the Rat 
Uplift of Aklavik Arch and extended northwa rd at least into 
the cent ral part of White Mountains (i.e . their present day 
Paleozoic core). This island may have extended yet farther 
northward into the headwaters of Cache Creek and Fish River 
and this idea is favoured by the writer in spite of the absence 
of any positive evidence confi rm ing it. The name White 
Island is proposed herein for this Late Jurassic Island of east
central Richardson Mountains. 

The high mountainous character of White Island is 
infer red from its relatively small size which cou ld hardly 
exceed 100 km in the north-south direction and "'40 km in 
the east-west direction (Fig . 6, 7) . An island of that size 
could only support short -headed but sizable, fast flowing 
river(s) capable of producing the Little Bell deltaic lobe if it 
had a high relief amounting to at least 2000 m. 

White Island did not ex tend much west (if at all) of the 
north- south-trending upper segment of Bell River, judging by 
the predominantly marine, although pronouncedly a renaceous, 
facies of the Husky Formation outcropping in the lower 
cou rses of western confluents of Bell River directly west of 
White Mountains (Jeletzky, unpubl .). Nor did this island 
extend eastward beyond the present day Paleozoic core of 
White Mountains, judging by the entirely marine, a l though 
partly arenaceous, facies of the Husky Formation outcropping 
just east therefrom in the westernmost headwaters of Fish 
Creek (Jeletzky, 1972, p. 18, 19; 1975a, p. 14, 15, Fig. 7, 
Col. F4). 

The inferred White Is land of north-central Richardson 
Mountains must have existed a lready in the late Oxfordian to 
early Kimmeridgian time (i .e . time of Buchia ( Anaucella) 
concen trica s. Jato) when the exceptionally thick (up to 
542.5 m) prodeltaic rocks of the Lower marine member of the 
southwestern facies of Husky Formation was being deposited 
in the southwesternmost cor ner of McDougall Pass area. 
There is no evidence suggestive of the previous existence of 
White Island anywhere near the McDougall Pass area as the 
Middle Jurassic Bug Creek Formation is uniformly thin and 
represented by the same shallow marine facies in the report 
a rea and in its c lose proximity. However, Poulton and 
Callomon's ( 1976) discovery of pronounced east -west facies 
changes of the Bug Creek Formation farther north suggests, 
to the writer, that by Middle Jurassic a nucleus of White 
Island may have existed there. 

Even if the central facies belt of Poulton and Callomon 
(1976, p. 347, 350, Fig . 61.l, 61.2) represented only a shoa l 
area in the Early and Mid-Jurassic seas of the Richardson 
Mountain - Porcupine Plain Trough, the southern part of that 
belt, at least, must have been strongly uplifted subsequently 
on the onset of the late Oxfordian (i .e . Buchia ( Anaucella) 
concentrica s. la to time) and transformed into a mountainous 
island. This uplift apparently was a somewhat retarded 
effect of that tectonic pulse which was responsible for the 
deposition of the eastward-prograding ?mid- or la te-Callovian 
to late Oxfordian non marine facies of the Dave Lord Ridge 
deltaic lobe of the Porcupine River Formation farther west 
(Jeletzky, 1977, p. 11, 12, Fig. 1, 4, 5 and 6; this paper, Fig . 5 
and 6) . 

The previously inferred derivation of the wedge of 
prodeltaic rocks of the Lower marine member from a nearby 
northern area suggests that the southern shoreline of the late 
Oxfordian to early Kimmeridgian White Island was situated 
immediately north of the report area at the junction of the 
Rat Uplift of Aklavik Arch with the Cache Creek Uplift as 
defined by Jeletzky (1975a, p. 35, 37, Fig. 12, 13). The writer 
believes that the Mount Russell - Mount Dennis area (Fig. 2, 
6) was situated within this generation of White Island . 



So far as known, this sou thern shoreline of White Is land 
remai ned more or less stationary until the end of the early 
(i .e. mid- to Jate-Kimme ridgia n) phase of Buchia mosquensis 
s. Ja to time. Then the apparently high destructive (in the 
sense of Fisher et al., 1972) late Oxfordian to Ja te 
Kimmeridgia n delta of the south- or southwest-flowing 
river(s) that drained the White Island became highly 
cons tructive (in the sense of Fi she r et a l., 1972) and 
prograded southward into the sou thwesternmost corner of 
Mc Douga ll Pass a rea and adjacen t pa rt of Mount Millen a rea . 
This event, which lasted through the late (i.e. early 
Portlandian s. str.) phase of Buchia mosquensis s. Jato time, is 
recorded by the deposition of the Mount Millen Member of 
the sou thwes te rn fac ies of Husky Formatio n (Fig . 7) atop its 
prodel ta ic Lower marine member. Thi s southward 
progradation of the delta created th e short lived (probab ly 
ea rl y Portl andia n s. st r. only) Little Bell deltaic lobe proper 
within the report area (Fi g. 4, 7). 

The abrup t cha nge in the natu re of the Little Bell delta 
was presumably caused by a strong I ates t Kimme ridgia n or 
7 earliest Port landian s. str . tectonic pu lse which caused a 
pronounced uplfit of White Island . Is is rema rkable tha t this 
was not felt in the more westerly areas of the Richardson 
Mountains - Porcupine Plai n Trough as the areas around and 
within the by the n complete ly flooded area of Dave Lord 
Ridge deltaic lobe remained subme rged throughout that time 
(Jeletzky, 1977, p. 9-12, 20-21,Fig. 3, 4, 6; this paper, Fig. 7). 
However, other a reas on the western limb of the trough, such 
as the southeastern Kee le Range and Barn Mountai n deltaic 
lobes (Jeletzky, 1977, p. 15, 18, Fig . 5, 7), experienced uplifts 
which were approximately conte mpor a ry with that which 
affected White Is land of north-central Richardson Mountains. 

The earliest Portl and ian s. st r. and (?)lates t 
Kimmeridgi an tectonic uplift of White Isla nd was followed by 
its subsidence some tim e in the late Portla ndia n s . str . This 
subsidence and the result ing drowning of the Little Bell 
del taic Jobe are recorded in the deposition of the Upper 
marine member of the southwestern facies of Husky 
Formation atop the Upper non mar ine unit of its Mount Millen 
Member (e .g . Section 4 of Fig. 4). The open marine, mostly 
neritic rocks of the Up per marine member do not seem to be 
distinctly in f luenced by a nearby northern sou rce a rea . It is 
assumed, therefore, tha t the sou thern part of White Island, a t 
leas t, was submerged at that time. The s trongl y a renaceous 
character of the upper part of Husky Formation on the 
easte rn and western flanks of White Mountains (Jele tzky, 
1972, p. 18, 19 and unpublished) suggests, nevertheless, that 
the northe rn part of the island was not submerged during the 
la te Por tlandia n s. s tr . episode of subsidence . However, th is 
topic is beyond the scope if this paper because of the 
insuficient data now availa ble . 

Tectonic control of Late Jurassic fa cies changes. 
The drastic facies changes of the Husky Formation within the 
Mc Douga ll Pass a rea, as well as the inferred, highly 
diversified Late Jurass ic reli ef of that area and of a dj acent 
a reas of Richardson Mountains - Porcu pine Plain Trough, 
must have been tectonically con trolled. The alternative 
hypothesis of a rapid, exclusively depositio,nall y controll ed 
la teral changes of facies across the about 4.8 km wide 
southwest-northeast oriented interval separating the north
eastern and sou thweste rn facies of the Husky Forma tion is 
untenable. Furthermore, this hypothesis fails to account for 
the a ll but diametrically opposed depositional regimes of 
these par ts of Mc Douga ll Pass area . As already pointed out, 
the tec tonica lly nega tive and, at the same time, tectonically 
quie scent northeastern part of Mc Dougall Pass area is 
juxtaposed to the tec tonica lly positive and, at the same time, 

tee tonicall y ac tive sou thwestern corner . This sedimento
logical a nd tectonic contras t suggests that these a reas 
fo rme d parts of adjacent fault blocks se para ted by a major 
fault and were charac te r ized by almost independent tectonic 
regimes (compare Jeletzky, 1977, p. 20-22, Fig. 6) . The 
tectonically quiescent northeas tern part of Mc Dougall Pass 
a rea apparently formed part of the tectonically negative limb 
of tha t fault which was more or le ss steadil y su bsid ing 
throughout the Late Jurassic (i. e . Husky time ). The 
tectonically active southwes te rn corne r of the a rea 
apparentl y formed the easternmost part of the re latively 
positive, tee tonically ac tive limb of the same fault . Th e 
rap id, probabl y abrupt, la ter a l repl acement of the 
pronouncedly thickened, southwes tern facies of the Husky 
Formation by an attenua ted , open sea facies yet fa rther west 
within the adjacent part of Bell Basin (see p. 16 a nd 
Fig. 5) sugges t that the western boundary of this facies was 
also fault -controlled . It is inferred the refr om that the 
sou thwestern facies of the Husky Formation was deposited 
within a positive fau lt block that controlled the depositional 
pattern of Late Jurassic time in the north-centra l Richardson 
Mountains. This posit ive fault block, which must have 
protruded horst-like within the northern part of Ric hardson 
Mountains - Porcupine Plain Trough, was evident ly much 
more active tec tonica ll y than the relative ly negative, graben
or halfgraben-like fault blocks fl a nking it. Its tectonic 
regime must have been dominated by oscillating (i.e. 
al te rnative ly positive and negative) vertical movements. 

The major fault inferred to separate the nor theas tern 
part of Mc Douga ll Pass a rea from its southwestern corner, 
must have been roughly north-south tr e nding. This is 
indicated by the rather regular north-south oriented pattern 
of facies on the eastern flan k of the Cache Creek Uplift 
(p. 20, Fig. 6-8) . This north-south trending fault must 
have been con trolling the gener a l geographic position and the 
north-sou th orientation of the eas tern shoreline of Late 
Jurassic Wh ite Is land throughout its known and infe rred 
extent . The same reaso ning applies a lso to the western 
shor e line of Late Jurassic White Island as the facies belts are 
quite regu larly north-south oriented on the western side of 
the Cache Creek Uplift (Fig. 5, 6, 7). 

The ex istence of major , north-south-trending faults 
limiting the Cache Creek Uplift fr om east a nd west was 
suggested by Yorath and Norr is (197 5). Poulton and Callomon 
(1976, p. 347) also admitted that the boundaries of their Early 
to Mid-Jurassic central facies belt may have been controlled 
by north-south trending faults, even though they conc luded 
conserv ati vely that: "The nature of the boundaries of the 
central facies belt remain unknown ... ". The re may be a valid 
reason for these different opinions. Namely, the major, 
north-south tre nding faults limiting the Cache Creek Uplift 
must have been active throughout the La te Jurass ic , judging 
by the above desc r ibed juxtaposition of the depositional
tectonic regimes of the northeastern part of Mc Dougall Pass 
area and its southwes tern corner and the facies pattern 
observed farther west. However, the persiste nce of the same 
thin, shallow water facies of Bug Creek Formation across the 
sites of these faults within the report area a nd in its 
proximity suggests that they were either inactive or did not 
yet exist in the Middle Jurassic . The same may hav e been 
true of the more northerly areas where the three facies belts 
described by Poulton and Callomon ( 1976) are well defined . 
However, the writer prefers to interpret these Early to Mid
Jurassic facies be lts as being caused by the north-south 
oriented, Ea rly (?earliest) Jurassic normal faulting which did 
not yet ex tend farther south into the immediate proximity of 
the Aklavik Arch (see Fig. 8). 
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While explaining the juxtaposition of the facies patterns 
and tectonic regimes of the northeastern part of McDougall 
Pass area and its southwestern corner, the fault block 
hypothesis does not explain the attenuation of the north
eastern facies of Husky Formation, the apparently complete 
absence of arenaceous in terbeds in the argi llaceous sediments 
of this facies, and the absence of an appreciable increase of 
these arenaceous interbeds in the westernmost studied 
sections of this facies (i .e. in Sec tion 5). It seems as if the 
Little Bell del tai c lobe was not supplying any amount of 
arenaceous sediment to the northeas tern part of McDougall 
Pass area in spite of their very close proximity . This 
suggests, in turn (compare with the Early Cretaceous 
situation discussed by Jeletzky, 197 5a, p. 37), that the 
tectonically positive fault block underlying White Island was 
not simply uplifted relat ive to the tectonically negative fault 
block underlying the northeastern part of the area but was 
also tilted either sou'thwestward or westward. uch ti I ting 
could produce a precipitous, mountainous nor theastern or 
eastern flank on White Island comb ined with a gradually 
sloping western or southwestern flank . Such topography 
could, in turn, result in the concentration of the principal 
streams on the western or sou thwestern slope and, in either 
almost complete absence, or at least a scarcity of eastward 
directed streams within the island. This hypothesis accounts 
satisfactorily for the scarcity of westerly derived arenaceous 
sediments in the northeastern facies of Husky Formation and 
the observed exclusively southward or southwestward 
progradation of Little Bell deltaic lobe throughout Mount 
Millen Member time. It also accounts satisfactorily for the 
sediment-starved character and the continuing existence of 
outer neritic or ?upper bathyal depths in the Husky sea 
immediately flanking White Island from the east. 

Tectonic nature of the Jurassic generation of Cache 
Creek Uplift, its structural relationship with ancestral 
Aklavik Arch and some general implications. The above dis
cussed new data about the tee tonic nature of the Late 
Jurassic generation of the Cache Creek Uplift that existed 
within the Mc Dougall Pass area and adjacent a reas of north
central Richardson Mountains supports the following, 
previously expressed opinion about the tectonic nature of this 
uplift based on the data available about its early Early 
Cretaceous generation: "the markedly asymme trica l cross
section of the uplift with the most strongly uplifted eastern 
side and considerably less uplifted western side (as indicated 
by the above discussed areal restriction of the Valanginian to 
Hauterivian hiatus, etc.) is somewhat suggestive of its being a 
relatively uplifted north-south trending, westward tilted fault 
block . .. " (Jeletzky , 197 5a, p. 37). It is conc luded that the 
Late Jurassic generation of the Cache Creek Uplift is an 
earlier, previously unknown phase of the development of this 
fault block . This horst-like, north-south trending structure 
presumably arose as the re sult of an Early (?earliest) Jurassic 
faulting transec ting (i.e . c ross-faulting) the northern flank of 
the much older Aklavik Arch (compare Jele tzky, 197 5a, 
p. 12). 

The alternative, previously favoured hypothesis 
(Jeletzky, 197 5a, p. 37, 49), suggesting that the Cache Creek 
Uplift probably represented a north-trending c ratoni c arch 
subsiduary to the Aklavik Arch appears to be most unlikely in 
the light of the new information concerning its Late Jurassic 
generation. This hypothesis is rejected in this paper and the 
Cache Creek Uplift is renamed herein the Cache Creek Horst 
(Fig. 8). 

The inferred fault-caused nature and the Jurassic (Early 
Jurassic) inception time of the Cache Creek Horst are even 
more incompatible with the "en echelon" arrangement of the 
Dave Lord Uplift, Rat Uplift and White Uplift proposed by 
Norris (1972, p. 91, 93, Fig. 1) than the alternative hypothesis 
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of the Cache Creek Arch being subsidiary to the Aklavik 
Arch. As now interpreted by the writer (Fig. 8), the Cache 
Creek Horst is one of the Jurassic - probably earliest Jurassic 
(Jeletzky , 1963, p. 77, Fig. 5) - disjunctive structures which 
arose during the fault con trolled inception phase of the north
sou th-trending Ri chardson Mountains-Porcupine Plain 
Aulacogene (Jeletzky, 1975a, p. 2, 3). This horst, and the 
flanking grabens, tr an sect the much older - either 
Precambrian or Early Pa leozoic (Jeletzky, 1963, p. 66, 
Fig. 2-4) - northeast- trending cratoni c structure of the 
ancestral Aklavik Arch (see Jeletzky, 1963, p. 61-77, Fig. 2-4 
for further details) . As already sugges ted (Jeletzky, 197 5a, 
p. 2, 3), this interpretation of the structural history of the 
Richardson Mountains - Porcupine Plain Au!acogene agrees 
perfect ly with the cha racteri stical ly fau It-con trolled nature 
of all known examples of aulacogenes (see Burke, I 977 for 
further details). 

The structural relationships now inferred to exist in the 
north-central Richardson Mountains during most or all of the 
Jurassic appear to parallel closely the relat ionships inferred 
to exist in the same area in the Cretaceous. So far as it is 
possible to tell, this presently favoured st ructu r al pattern of 
Jurass ic-C retaceous times only differed from the Cretaceous 
pattern previously suggested by Jeletzky (l 96la, p. 574-578, 
Fig. 22; I 963, p. 63, Fig . 5) in the absence of any appreciable 
lateral displacement of the Dave Lord and Rat uplifts of the 
Ak!avik Arch since its inception. The reason s for the 
abandonment of this hypothesis (i.e . the idea of appreciable 
la teral displacement) have a lready been published elsewhere 
(Jeletzky, 1975a, p. 49). 

Upper ~ale-Sil tstone Division 

Lower Member 

Like the Husky Formation (see p. !), the Lower 
member of the Upper shale-sils tone division exhibits 
pronounced Ja teral facies changes in the nor theast-sou thwest 
direction within the McDougall Pass area. Therefore, the 
stratigraphy of the peculiar, previously misinterpreted (see 
p. 8) facies of the member outcropping in the northeastern 
part of the area confined between Sheep Creek and the 
Summit Lake will be described separate ly from its so ca lled 
eastern arg illaceous facies (Jeletzky, 1974, p. 13, 17, Fig. 5) 
outcropping in the southwestern corne r of the area sou th of 
the confluence point of Bell and Little Bell rivers (see 
Section 6 in Appendix and Fig. 2, 4) . 

Arenaceous facies of the Lower member 

Stratigraphy and nomencla Lure. The 6 I 0 m thick, almost 
unfossiliferous rock sequence of interbedded argillaceous and 
arenaceous units (cf p. 21) previously ca lled members by 
Jeletzky, 1974,p. 6, 7)) outcrops extensively on the southern 
side of Rat River between the Sheep Creek and ummit Lake 
(Fig . 2). This sequence was previously mistaken for the 
offshore, largely argillaceous facies of the Bug Creek 
Formation (Jeletzky , 1974, p. 6, 7; 1975a, p. JO, Fig . 9). 
However, it is re-interpreted herein as the much thickened 
equivalent of the arenaceous facies of the Lower member of 
the Upper shale-siltstone division for reasons presented below 
(see p.21)and is renamed accordingly . This informally named 
Arenaceous facies merges in to the marginal or "southern" 
facies of Upper sha!e-si l ts tone division which is widespread in 
the basins of Stony Creek and Vittrekwa River (Jeletzky, 
!960, p. 11; 1972; 1974; J975a, p. 4-6, 8, Fig. 2, 4, 14). 
Therefore, and because of a very close Ji thological 
resemblance of these two facies, the "southern" facies is 
considered the same as the Arenaceous facies in this report. 
The Ii thostratigraphy of this Arenaceous facies was described 
elsewhere (Jeletzky, 1974, p. 6, 7) and these data do not need 



to be recapi tu la ted here. However, the Ii thological 
subd ivisions of this Arenaceous facies proposed previously 
(i .e. "Lower sandstone member", "Intermedia te siltstone 
member" and "Upper sandstone member" of Jeletzky, 1974 , 
p. 6, 7) are renamed herein as its units in accordance with the 
nomenc la ture used for their l a ter a l equ ivalents outcropp ing 
on th e eas tern slope of White Mountains (Jeletzky, l974, 
p. 17-19; 1975a, p. 16, 17, Fig. 7, 14). 

Age and correlation. The rock sequence assigned herein to 
th e Ar enaceous fac ies of the Lower member of the Upper 
shale-siltstone division was found to overli e the Buchia 
okensis-bearing beds of the Husky Formation with an abrupt, 
apparent ly erosionally disconformable and probably r egionally 
discordant contact (p. 8 and Fig. 4). Therefore, it is 
consider ab ly younger than the true Bug Creek Formation of 
the report area and cannot represent its la ter a l facies . Th e 
sequence concerned is overlain, apparently conformab ly and 
poss ibl y gr ada tionall y, by an about 195 m thick siltstone unit 
contain ing Aucellina ex gr. aptiensis -caucasica fau na in the 
topmo st beds and so correlative with the Upper member of 
the Upper sha le-siltstone division of ad jacent areas (see 
below) . Ther efor e, this sequence can only be equiva lent to 
one or more of the following units of the standard Lower 
Cretaceous sequence of the Richardson Mountains: a) Lower 
sands tone division; (b) Coal-bearing division and its 
equiva lents ; and c ) Lower me mber of the Upper shale 
si l tstone div is ion. 

Macrofossils found so far in the sequence ar e 
nondiagnostic . The prev iously published, (Jele tzky , 1974, 
p. 7) tenta ti ve identifica ti ons (fie ld identifications only) of 
macrofossi Is found at th e base of its "Lower sands ton e 
member" (GSC Joe. 92203) in Section 2 (Fig . 2, 4) are 
withdrawn herewith following a more detai l ed office study of 
the same (see unit I of Section 2 in the Appendix). Poor 
inocerami of this f auna identified as Inoceramus 
(Retroceramus) c f. menneri Koshe lk ina are now considered to 
be subgenerica ll y and specif ica ll y inde terminate . Poor and 
fragmentary ammonites of the same fauna previously 
identified tentatively as "?Cranocephalites-li ke cadoceratid 
ammonites" are better comparable with Simbirski tes 
(Simbirskites) but are not determinable on the family and 
genus level . 

The tenta tive field identif ica tion of "ver y rar e 
generically indetermina te ?cadocera tid am monites" 
(Jeletzky, 1974, p. 7) in the basal beds of the "Upper 
sandstone member" of the same sec t ion (Fig. 2, 4) is also 
withdrawn herewith (see unit 3 of Sec tion 2 in the Appendi x). 
These ammoni te fragments (G C Joe. 92202) are bette r 
compar able with Simbirskites (Craspedodisc us) but cannot be 
identified definitely either on the generic or the family leve l. 
The micropalaeontological samples collec ted by the writer 
have not ye t been processed . 

The apparently comple te absence of Buchia in the above 
mentioned sparsely fossiliferous beds of the success ion, the 
predominantly to ?exclusively nonmarine facies of the Lower 
sandstone division, wherever it occu rs in the ad jacent areas 
(Je letzky, 1974, p. 9-11 , 1975a , p. ll-12), and the preva lence 
of either deep erosion or nondeposit ion of this division with in 
the M cDougal l Pass area (p . 11 ) and everywhere in 
the adjacent areas of north-central R ichardson Moun ta ins 
(Jelet zk y, 1974, p. 11, Fig. 2; 197 5a, p. 35, 37, Fig . 12, 13) ar e 
against the correla tion of the here discussed success ion with 
the Lower sandstone division . The same consider a tions 
contrad ic t the correlation of this sequence with the Coal
bear ing division (inc lusive of the White and coaly quartzite 
divisions). This division is entirely nonmarine and 
Ii thologica l l y quite unlike the here discussed sequence of the 
Mc Dougall Pass area . Fu r thermore, like the Lower sandstone 
division, the Coal -bearing division is largely to entirely 

absent (either due to nondeposi tion or trough subsequent 
erosion ; see Jeletzky, 1974 , p. II, Fig. 2; 1975a , p. 35, 37, 
Fig. 12, 23) in al l adjacent areas of Richardson Mountains 
situa ted either astride or in a c lose proximity of the crests of 
Aklavik Arch and Cache Creek Horst. 

The above data alone are str ong ly suggestive of a post
Coal-bearing division age for thi s Mc Dougal l Pass sequence 
and its correl a tion with the L ower member of the Upper 
sha le- si Its tone divis ion of the eastern slope of Richard son 
Mountains (see Jeletzky, 1958, p. 10, 56-66) . This corr ela tion 
is strongly supported by the c lose lithological simi larity of 
this succession with the reli ab ly dated Arenaceous fac ies of 
the Upper sha le- siltstone division ou tcropping on the eastern 
flank of White Mountains (see Jeletzky, 1974, p. 17- 19; 1975a, 
p. 16-17, Fig. 7, 14). This Arenaceous facies includes 
(ascending order): 

I. An 8 m thick, Basal arenaceous unit correlated with the 
"Lower sandstone member" of the nor theastern part of 
Mc Dougall Pass area because of a similar str a tigraphic 
posit ion and Ii thology. The "Lower sandstone member" is 
considerably thicker (i .e. 80 m) in the princ ipal sec tion 
described by Je letzky ( 1974, p. 7 and Section 2 in 
Appendix) than is the Basa l arenaceous unit of the White 
Mountai n area. However, the corr elative but considerabl y 
a tt enuated unit 5 of another section (Jeletzky, 1974, p. 8 
and in Section 5 of the Appendix) si tuated about 3.2 km 
farther west and previously assigned to the Husky 
Formation is not much thicker (12 m). The same appear s 
to be true of the southwes tern extension of this unit on 
the same slope of Mc Dougall Pass on the eastern side of 
Little Bell River (see Fig. 2, 3). 

2. An about 50 m thi ck unit of black to dark grey sha le which 
corresponds to the about 430 m to 213.5 m thick 
"Intermediate siltstone member" of the nor theastern part 
of the McDougall Pass area because of a c losel y similar 
Ii thology and st ratigr aphic position; and 

3. An about 17 m thick "Upper sandstone unit" which is 
correla tive with the 91.5 to I 06 .5 m thick "Upper 
sandstone member" of the northeastern part of Mc Dougall 
Pass area. 

Because of these considerations, the succession of the 
northeastern part of th e Mc Dougall Pass area is now 
corr elated with the Ii thologica l ly similar and stra tigraphi call y 
equiva lent lower part of th e Arenaceous facies of the Lower 
member of Upper shale-siltstone division outc ropping on the 
eastern flank of White Moun ta ins. This name is according ly 
ex tended to cover the above discussed success ion of the 
r eport area. 

The presence of late Hauterivian Simbirskites 
(Simbirskites) ex gr . kleini (Neumayr and Uh lig) in the Lower 
sandstone unit of the member on the eas t ern slope of White 
Mountains (Je letzky , 1974, p. 18) and th a t of the not 
defi nitively determinable but distinctly Simbirski tes 
(Simbirsk i tes)-like ammonites in the equiva lent unit of 
the Mc Douga l l Pass area does not prove the geologica l 
contemporaneity of the basal beds of the Arenaceous facies 
to these of the argi llaceous, deeper water fac ies of the L ower 
member outcropping on the eastern slope of the Ric hardson 
Mountain s (Jeletzky, 1958, 1960) . As a lready reported by 
Jele tzky (1972, p. 25; 197 5a, p. 20), this zonal am moni te is 
known to range down into the shallow marine facies of the 
immedia tel y underlying uppermost beds of the Coal-bearing 
division in the Martin Creek - Canoe L ake area. Therefore, 
the L ower sandstone unit of the Arenaceous facies, at least , 
could be correlative with the Upper member of the Coal
bearing division of northeas tern Richardson Mountains. 
However, the writer assumes that these basa l beds of the 
Arenaceous facies, and th e equivalent Lower sandstone unit 
of the northeastern part of Mc Dougal l Pass area, are either 
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correlative with or somewhat younger than the basal beds of 
the Argillaceous facies of the Lower member. It is difficult 
to envisage that the regional late Hauterivian marine 
transgression would flood such relativel y positive areas of the 
Richardson Mountains - Porcupine Plain Trough as the Rat 
Uplift or the Cache Creek Horst at the same time (let alone 
earlier than) as it did the central part of the relatively 
negative Canoe Lake Depression. 

The upper age Ii mi t of the Arenaceous facies of the 
member cannot be determined closely in terms of the 
regional fossil zones and international standard stages 
because of the absence of definitively determinable 
diagnostic fossils in its upper part . However, it seems likely 
that the topmost beds of the Arenaceous facies are of 
earliest Barremian age because of the presence of very poorly 
preserved ammonite fragments re sembling the latest 
Hauterivian Simbirskite.s (Craspedodiscus) at the base of the 
Upper sandstone unit in the northeastern part of the 
Mc Dougall Pass area (seep. 21) . If so, the upper age limit of 
the Arenaceous facies is roughly the same as that of the 
Argillaceous facies of the Lower member (Jeletzky, 1958, 
1960, p. 13). 

Geographical extent and lateral facies changes. The thick
ness and Ii thology of the Arenaceous facies of the Lower 
member vary widely within the northeastern part of 
McDougall Pass area. In the princ ipal section studied (i .e. 
Sections 2, 3, 4; see Jeletzky, 1974, p. 6, 7; Appendix, this 
paper; and Fig . 2, 4) it is much thicker than its equivalent 
exposed on the eastern slope of White Mountains. 
Fu rthermore, only the Lower sandstone and Intermedia te 
siltstone units of the principal section are represented by the 
same Ji ttoral to ner i tic facies as their equivalents in the 
White Moun ta ins section . The much thickened Upper 
sandstone unit of this section differs from its White 
Mountains equivalent also in the partly nonmarine facies. 
The partly nonmarine charac ter of this Upper sandstone unit 
is indicated by the presence of carbonaceous to coaly 
interbeds throughout its principal unit (see unit 3 of Section 2 
in the Appendix) c ombined with the total absence of marine 
fossils (ex cept in the basal beds), presence of carbonaceous 
subvertical structures presumably representing plant rootlets 
in several of these interbeds, and the local presence of poor, 
coalified or lithified plant remains . This unit is interpreted 
accordingly as a series of barrier bar cyc les. Furthermore, 
the Upper sands tone unit definitely coarsens upward and its 
relatively coarser grained, carbonaceous to coaly, topmost 
beds include some interbeds of very poorly sorted and rounded 
grit and fine pebble conglomerate (e.g . units 2, 3 of Section 4; 
see Appendix and Fig. 4) . These interbeds are interpreted as 
channel deposits of either de! taic or alluvial plain origin 
which suggest a nonmarine, presumably deltaic, or igin of th e 
topmost beds of the Upper sandstone unit. The also possible 
tidal channel origin of these features seems less probable 
because of a general paleogeographic setting of the Upper 
sandstone unit. The paleogeographical significance of this 
facies of the Upper sandstone unit is discussed below 
(p. 23, 25, Fig. 9). 

All three units of the Arenaceous facies are known to 
become more attenuated and finer grained sou thwestward and 
northeastward of the principal section. The Lower sandstone 
unit thins and fines markedly northeastward and 
sou thwestward within the nor theastern part of the report 
area. Though the unit re ta ins its arenaceous Ji thology in 
Section 1 measured by J. Callomon and T.P. Poulton at the 
point about 3.2 km northeast of the principal section (see 
p. 8, Fig. 2), its thickness does not seem to exceed 30.5 m in 
that section according to the visual observations of the writer 
(PI. I, Fig. 1). The Lower sandstone unit thins out even more 
markedely between the principal section and Section 5 (see 
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unit 5, Section 5, in the Appendix) situated only about 4.8 km 
farther west as it is only about 12 m thick in the latter. The 
Lower sandstone unit is, furthermore, distinctly finer grained 
and more silty in Section 5 compared with its equivalent in 
the principal section . The unit must shale out completely a 
few miles farther to the west and southwest as it is 
completel y absent in the equivalent Lower member of 
Section 6 (see unit 2, Section 6, in the Appendix) measured in 
the sou thwestern corner of the McDougall Pass ar ea at the 
point about 9.5 km south-southeast of the confluence of Bell 
and Litt le Bell rivers (Fig. 2) . 

The Inter mediate siltstone unit is about 430 m thick in 
the principal section (see Jeletzky, 1974, p. 6, 7) . Howeve r, 
it was estimated to be only about 215 m thi ck in ection 5 
situated about 4.8 km farther west . The siltstones of the unit 
are, furthermore, either considerably less sandy or pure in 
Section 5, in contrast with their equivalents in the principal 
section. 

No sections of the Intermediate si ltstone unit were 
studied east of the principal section within the northeastern 
part of McDougall Pass area. However, the presence of an 
entire ly normal Argillaceous facies of the Lower member of 
the Upper shale-siltstone division to the east and northeast of 
the northeastern part of the McDougall Pass area (i .e. at both 
ends of the Rat River Gorge, on lower Rat River, and on 
Treele ss Creek; see Jeletzky, 1960, p. 11; 1975a, p. 12, Fig . 6, 
Col. E5) indicates that both sandstone units of its Arenaceous 
facies continue to thin and to fine east of Sheep Creek. They 
must be replaced laterally by argillaceous rocks of the 
Intermediate siltstone unit somewhere within the interval 
separating the line of Fish and Sheep creeks from Horn Lake. 

The Upper sandstone unit of the member shows even 
more dras tic facies changes with in the area. Its orographic 
prominence, considerable thickness (about 90 m) and partly 
nonmarine facies appear to be strongly localized features. 
Evidence for this comes from unit 3 of Section 5 (see 
Appendix and Fig. 2-4), which r epresents the apparent 
equivalent of the Upper sandstone unit in this section (only 
about 4.8 km west of the principal section) and is only about 
15 m thick and represented exc lusively by hard and 
weathering-resistant, sandy, strongly bioturba ted and worm
burrow rich, presumably neritic siltstone. Farther southwest, 
no traces of the Upper sandstone member have been noted in 
the relatively attenuated section of the Argil laceous facies of 
the Lower member of the Upper shale-siltstone division 
situated about 8 km south-southeast of the confluence of Bell 
and Little Bell river s (Jeletzky , 1974, p. 17, Fig. 5; section 6 
in Appendix; and the next section). The member evidently 
sha les out complete ly somewhere within the 4.8 km long 
interval separating these two sections (Fig. 2). 

Northeastward of Section 2 (Fig. 2) the Upper sands tone 
unit was traced by distant observation and on air photographs 
(e.g . on airphoro EMR A 14361 -7} to the lower cou rse of 
Sheep Creek. At that point the unit is cut off by a strong 
fault and the writer was unable to discern its further 
nor theastward continua tion on the ai r photographs. 

The orographic prominence and thickness of the Upper 
sandstone unit decrease gradually northeastward until it 
appears to be no more than 45 m thick on the southwestern 
bank of Sheep Creek, judging by distant observations. 
Ther efor e, and because of an apparent absence of any 
co rrelative sandstone in terbeds from all sections of the Upper 
shale-siltstone division studied in the proximity of Rat River 
Gorge, the member is assumed to shale out completely 
c losely east of the mouth of Sheep Creek. 

The strong reduction of thicknesses of the Lower and 
Upper sandstone units of the Arenaceous facies lcf. p. 21) 
outcropping on the eastern slope of White Mountains 
(Jeletzky, 1974, p. 17, 18; 1975a, p. 16, 17, F ig . 7, Col. F4) in 



comparison with their equivalents in the principal section of 
McDougall Pass area and the presence of an entirely normal 
argillaceous facies of the Lower member farther east within 
the Canoe Depression and on the eastern slope of Richardson 
Mountains (Jeletzky, 1958, 1960, p. 11; 1975a, p. 161 17, 
Fig. 7, Col. F5) indicate that the McDougall Pass depocentre 
of the Arenaceous facies of the Lower member did not ex tend 
far either directly northward or northeastward of the report 
area. However, this depocentre could conceivably ex tend 
toward the north-northwest across the Mount Russell - Mount 
Dennis area and then directly north into the present 
Paleozoic core of White Mountains as the writer does not 
know of any erosional remnants of Upper shale-silts tone 
division preserved among the Paleozoic and Jurassic rocks 
which occupy this crestal part of Cache Creek Horst. 

There was no opportunity to trace the equivalents of 
the above described Arenaceous facies of the Lower member 
of the Upper shale-siltstone division on the ground either 
southeastward or southward of McDougall Pass area. 
However, it is possible to infer its facies changes in these 
directions using some of the older data obtained by industrial 
geologists and published earlier by the writer . 

Sou theastward of McDougall Pass area the Upper and 
Lower sandstone units appear to persist essentially unchanged 
at least to the crest of Snafu Mountain, about 16 km 
southwest of Horn Lake. This is indicated by an extreme 
lithological similarity of the so far unfossiliferous units 13 to 
6 inclusive of the previously published Section H-W-90 (see 
Jeletzky, 1967, p. 164-165) to the Arenaceous facies of the 
Lower member of McDougall Pass area (see in preceding 
section) . These units are now re-interpreted as follows in 
terms of the units of McDougall Pass area (downward 
sequence): 

a) Units 13 to 9 inclusive correspond to the Upper member of 
the Upper shale-siltstone division . 

b) the about 61 m thick unit 8, consisting of fine grained 
quar tzose sandstone corresponds to the Upper sandstone 
unit of the Lower member. 

c) The almost entirely covered interval 7 underlain by 
?366 m thick unit of dark grey shale corresponds to the 
Intermediate siltstone unit of the Lower member. 

d) The about 33 m thick unit 6 of fine grained, quartzose 
sandstone corresponds to the Lower sandstone unit of the 
Lower member. 

The facies and thicknesses of the individual units of the 
arenaceous Lower member outcropping in the Snafu Mountain 
section do not differ materially from those of the 
corresponding units of the principal section in the 
northeastern part of the McDougall Pass area, except that 
the brief description of the 61 m thick Upper sandstone unit 
does not allow any conclusion as to whether it is of a shallow 
marine or nonmarine origin . 

The above data suggest that the arenaceous, partly 
nonmarine depocentre of the Lower Member extended for at 
least 16 km southwestwards of the northeastern part of 
McDougall Pass area without either marked attenuation or 
fining. The Snafu Mountain section of the Member is situated 
close to the west of the Barrier River sections of the so 
called sou them facies of the Upper shale-siltstone division. 
These sections are unusually thick and sandstone-rich . They 
include a thick basal sandstone member (Jeletzky, 1960, 
p. 11; 1975a, p. 9; Fig. 5, Col. D4) that obviously corresponds 
to the Arenaceous facies of the Lower member of McDougall 
Pass-Snafu Mountain depocentre. The Snafu Mountain section 
of the Arenaceous facies is also c lose to the northwest of the 
Stony Creek - upper Vittrekwa River sections of the southern 
facies of the Upper shale-siltstone division which are just as 
thick (more than 915 m) and just as arenaceous as those of 
the Barrier River basin (Jeletzky, 1960, p. 11; 1975a, p. 68, 

Fig. 4, Col. C4, C5). There is, accordingly, every reason to 
conclude that the McDougall Pass Snafu Mountain 
depocen tre of the Arenaceous facies of the Lower member 
extended right into the Barrier River Basin and into the 
headwaters of Stony Creek and Vi ttrekwa River gradually 
becoming coarser and thicker in these directions. This 
depocen tre was, therefore, derived from a source area 
situated within the Stony Creek - Vittrekwa River segment of 
the mid-Early Cretaceous generation of Peel River Landmass 
(Fig. 9). 

Environmental and paleogeographical interpretation. The 
above data concerning the geographical distribution and 
later al facies changes of the Arenaceous facies of the Lower 
member necessitate a somewhat drastic re-evaluation of its 
environmental and paleogeographical significance . 

Previously, the Richardson Mountains part of the 
Richardson Mountains - Porcupine Plain Trough was believed 
to have been occupied almost exclusively by the Argillaceous 
facies of the Upper shale-siltstone division . The Arenaceous 
facies of the division (inclusive of its already mentioned 
"sou them" facies; see Jele tzky, 1960, p. 11, and in the 
preceding section) was known only on the eastern slope of 
Richardson Mountains in the basins of Stony Creek, Barrier 
River, and Vittrekwa River (Jeletzky, 1960, p. 11, 12; 1975a, 
p. 6, Fig. 2, col. C4, C5) and on the eastern slope of White 
Mountains (Jeletzky, 1974, p. 17, 18; 1975a, p. 16, 17, Fig. 7, 
Col. F4). The Stony Creek - Barrier River - Vittrekwa River 
outcrop area of the fac ies was interpreted as a preserved 
segment of the eastern shoreline of the trough (Jeletzky, 
1975a, p. 37, 38, Fig. 14). The outcrop area of eastern White 
Mountains was, however, believed : "to be related to the 
continuing existence of a major shoal, or even a residual 
source area (an island?), within the area of the present White 
Mountains. Although it was largely submerged, the White 
Mountains area of the Cache Creek Uplift evidently remained 
relatively positive in late Hauterivian to late Barremian 
time". 

The new data presented in the preceding section suggest 
strongly that the White Mountains outcrop area of the 
Arenaceous facies was directly connected with the Stony 
Creek - Vi ttrekwa River outcrop area via its McDougall Pass 
- nafu Mountain depocentre. The geographic localization of 
this apparently continuous, at first directly south- and then 
southeast-trending outcrop belt of the Arenaceous facies 
indicates that it was confined to the crestal part of the 
previously unrecognized younger generation of the previously 
discussed Late Jurassic and Va langinian to mid-Hauterivian 
Cache Creek Horst (see p. 20, Fig. 9). The previously 
recognized (Jeletzky, 1974, p. 11, Fig. 2; 197 5a, p. 35, 37, 
Fig . 12, 13) Valanginian to mid-Hauterivian generation of this 
tectonically positive fault block evidently persisted into the 
late Hauterivian to ?earliest Barremian time (i .e. time of 
deposition of the Lower member of Upper shale-silts tone 
division). However, its late Hauterivian to ?earliest 
Barremian generation was much reduced in prominence as 
compared with the Valanginian to mid-Hauterivian 
predecessor. The Lower and Upper sands tone units of the 
Arenaceous facies are strongly attenuated (cf. p. 21) and 
represented exclusively by a shallow marine facies on the 
eastern slope of White Mountains. The much thicker Lower 
and Upper sandstone units of the McDougall Pass - Snafu 
Mountain depocen tre of the Arenaceous facies are also 
represented by a shallow marine facies, except for the 
presumably strongly localized barrier bar (cf.p. 22) to deltaic 
or alluvial development of the Upper sandstone unit in the 
principal section (i.e . unit 3 of Section 2; see Appendix and 
Fig. 4 ). It is inferred therefrom that the part of the Cache 
Creek Horst confined between the Snafu Mountain area in the 
south and the present day Paleozoic core of White Mountains 
in the north formed a narrow (probably only from 8 to 24 km) 

23 



24 

LEGEND 
Shelllacies Mamlyrn1e1beddrngot marine 
halt: and siltstone (outer ner1t1c lo'' 

uppermoslbathyal) 

Oelta1clac1es Mainly non-marine carbonaceous 
1ocoalysandstonesome1nterbedsotmanne 
(1ntert1dal to subllt1oral)sandslone 

Mid basin !acies Deep water I probably 
bathyal lo1 themos1 part) partlyllyscho1d 
shateands1lhtone 

0 Km 

Mainly lowrellel to peneplanedsource 
a1eas {non-depos1t1onal) 

Arenaceous rac1es Mainly mterbeddmg of 
marrnesrltstoneandsandstone(cnner 
ner1t1ctol11toral)minorshale{oute1 
ner11tc'> ) and pebble conglomerate 
(mtertrdaltosuprat1dal1 

20 • O 

25 50 

-- --

+ 

Appro•1mate or assumed fac1es boundaries w11h1n 
mannebas1ns 

Approximate 01 assumed margins ot landmasses 

Inferred direction of transport ot sediments 
horn respectweelevated source areas 

Axial zone of the trough 

Pr1nc1pal d1rect1onso! t1ansport lrom the 
BamerRwer-StonyCreekdelta1clobe 

lnferredd11ec11onofmarmecur1en1that 
. ... . ... ... ........ depos1tedshallowmar1nesandsof1heshoal 

and barrier island belt of Cache Creek HofSI 

Figure 9. Late Hauterivian to ?earliest Barremian (i. e. time of the Lower member of the Upper shale-siltstone 
division and its littoral to nonmarine equivalents) paleogeography. The paleogeographic map is intended 
to reflect the peak time of epeirogenic uplift registered in the deposition of the Upper sandstone unit. 



north-trending zone of lower to upper Ii ttoral shoals within 
the late Hauterivian to ?earliest Barremian generation of the 
Ric hardson Mountains - Porcupine Plain Trough (Fig. 9). This 
shoal belt presumably included some shortlived (i.e . restricted 
to the peak times of epeirogenic up I if ts) offshore island bars . 
However, it probably did not include any significant loca l 
source areas of sediment similar to the previously discussed 
Late Jurassic White Island. In the writer's opinion, most or 
all of the arenaceous sediment deposited within this shoal and 
barrier island belt was derived from a sizeable late 
Hauterivian to ?earliest Barremian deltaic-alluvial lobe 
situated in the upper Stony Creek-upper Barrier River-upper 
Yittrekwa River area. Th is still insufficiently understood 
Barrier River - Stony Creek deltaic lobe (named herein) must 
have been restricted to the southern flank and c restal part of 
the Rat Uplift, except for rare and brief peak times of 
epeirogenic uplifts when the delta front prograded northward 
into the northeastern part of Mc Dougall Pass area. The 
deposition of medium to coarse grained deltaic and/or alluvial 
sands and coarser elastics of the uppermost part of the Upper 
sandstone unit in the northeastern part of Mc Dougall Pass 
area appears· to represent an example of such northward 
progradation of the Barrier River - Stony Creek deltaic lobe. 
This inferred moment of progradation is reconstructed 
diagrama tica lly in Fig. 9. 

The strongly elongated, narrow shape of the shoal and 
barrier island belt that occupied the Snafu Mountain - White 
Mountains part of the Cache Creek Horst in late Hauterivian 
to ?earliest Barremian time is combined with its position off 
the tip of the Barrier River - Stony Creek deltaic lobe. Th is 
suggests that the shallow marine sands of this belt had been 
deposited by a marine current that flowed northward along its 
western margin. This inferred current, which was 
red is tr ibu ting the arenaceous sediments dumped in to the main 
Richardson Mountains - Porcupine Plain Trough by the 
r iver(s) of the Barrier River - Stony Creek deltaic lobe, is 
indicated in Fig. 9. 

The presence of a con tinuous be] t of shoals and barrier 
islands in late Hauterivian to ?earliest Barremian time 
indicates that the Canoe Depression also persisted into that 
time in the form of an outer neritic depositional trough 
characterized by an apparently exclusively Argillaceous 
facies of the Lower member of Upper shale-siltstone division. 
This negative structure formed an embayment of the main 
Richardson Mountains - Porcupine Plain Trough . This 
embayment was wide open in the north and northwest but was 
limited by the Barrier Ri ver - Stony Creek deltaic Jobe in the 
south and sou thwest and by the shoa I and barr ier island be It 
of the Cache Creek Horst in the west (Fig. 9). 

The bulk of the argillaceous sediments of the Lower 
member of the Upper shale-siltstone division deposited within 
the Canoe Depression was probably derived directly from the 
Barrier River - Stony Creek de! taic Jobe (Fig . 9). However, 
some of these sediments may have been carried into the 
depression from the northwest by the same north- flowing 
mar ine current which deposited the sands of the late 
Hauterivian to ?ear liest Barremian shoal and barrier island 
be! t farther south (Fig. 9) . 

The limited data available clear l y indicate that the 
Cache Creek Horst remained tectonically active throughout 
the time of deposition of the late Hauteri vian to ?earliest 
Barremian shoal and barrier island belt. The deposition of the 
Lower sandstone unit registers the initial early Ja te 
Hauterivian (late phase of S. (S.) cf. kleini Zone) marine 
transgression throughout its extent. This transgression was 
presumably caused by a large amp Ii tude regional subsidence 
of the Cache Creek Horst and Aklavik Arch which must have 
continued through most of the time of deposition of the 
Intermediate siltstone unit. This is attested by the deposition 
of outer neritic, pure to sandy silts of this unit atop of the 

inner ner i tic to upper Ii ttoral sands of the Lower sands tone 
unit. The shoal and barrier island belt may have been 
drowned temporarily at the peak of this transgression. 
However, the transgression was replaced by a regional 
regression toward the end of the time of deposition of the 
Intermediate siltstone unit. This is indica ted by a gradual 
inc rease of the sand content in the uppermost beds of the 
unit. This regression continued throughout the time of 
deposition of the Upper sandstone unit and cu lminated in the 
northward progradation of the frontal part of the Barrier 
River - Stony Creek deltaic lobe into the northeastern part of 
McDougall Pass area. This regional regression indicates a 
latest Hauterivian or ?earliest Barremian pulse of uplift of 
the Cache Creek Horst. The upward coa rsening of the Upper 
sandstone unit and the appearance of grit and conglomera te 
in terbeds in its uppermost beds suggests, furthermore, that 
this uplift extended also into the source area of the Barrier 
River - Stony Creek deltaic Jobe. 

Upper Bell Belt of shelf facies of the Lower member 

Introductory remarks and nomenclature. The exposures of 
the Upper shale-si ltstone division surveyed in the south
western corner of the McDougall Pass area belong to that, 
almost exclusively argillaceous, outer ner i tic, relatively 
attenuated (thickness range s from 131 m to 5 35 m) facies of 
the division named informally its "eastern facies" by Jeletzky 
(1974, p. 13, 16, Fig. 5) . This is exemplified by the only 
complete section of the division measured in 197 5 in the 
southwestern corner of the Mc Dougall Pass area (i .e. 
Sec tion 6 of the Appendix; Fig. 2 and 4) . This section is about 
420 m thick, does not include any significant sandstone 
interbeds, except in the topmost part of the Upper member 
and, for the most part, is not distinctly flyschoid . 

The "eastern facies" of Upper shale-siltstone division 
was traced as a continuous outcrop belt from the point of 
<;onfluence of Bell and Little Bell rivers to the eastern 
headwaters of Rock River. Between "Pacific Rat River" and 
the eastern headwaters of Rock River the "eastern facies" of 
the Upper shale-siltstone division was observed to extend 
eastward all the way to the eastern slope of Ric hardson 
Mountains and to merge into the marginal or "southern" 
facies of the division (Jeletzky, 1972; 1974; 197 5a, p. 4-6, 8, 
Fig . 2, 4, 14) which is renamed the Arenaceous facies in this 
paper. The same facies relationships have been inferred to 
exist in the southwestern corner of the McDougall Pass area 
and farther north. The designation of the outer neritic, 
argi llaceous, relatively thin facies of the Upper shale
si ltstone division encountered in the north-central Richar dson 
Mountains north of the Rat Uplift of the Aklavik Arch as its 
"eastern facies" was, therefore, based solely on the 
assumption that, like the eastern facies of more southerly 
areas, it retains its principal distinguishing characters all the 
way eastward to the adjacent segments of the eastern slope 
of the Richardson Mountains and merges into shoreface facies 
of the division beneath the western Mackenzie Delta . So 
interpreted, the "eastern facies" of the north-central 
Richardson Mountains was believed to outcrop right across 
the broad, relatively positive, shelf-like be! t occupying the 
eastern part of the Richardson Mountains - Porcupine Plain 
Trough. This belt flanked that of the much thicker, deeper 
water (predominantly upper bathyal), in part distinc tly 
flyschoid, "western facies" of the division from the east 
(Jeletzky, 1974, p. 11, 13, 16). This hypothesis is, however, 
discredited by a subsequent discovery (see p. 23, Fig. 9 of 
this paper) of a presumably continuous belt of the Arenaceous 
facies of the division extending from Snafu Mountain area 
into the present Paleozoic core of White Mountains. This 
belt, which apparently extended the length of the Cache 
Creek Horst and merged into the Barrier River - Stony Creek 
deltaic Jobe of the Peel Landmass (Fig. 9), separates the belt 
of the "eastern facies" of the Upper shale si ltstone division 

25 



that occupies the eastern part of Bell Basin from another belt 
that is confined to the late Hauterivian and ?earliest 
Barremian generation of the Canoe Depression and disappears 
beneath the western Mackenzie De lta. Consequently it is 
only the second, or Canoe Depress ion, belt of the "eastern 
facies" that could be meaningfully designated as such . 
Another name must be introduced for that belt of the 
"eastern facies" of the division which occurs in eastern Bell 
Basin and separates the belt of the Arenaceous facies of the 
division c rowning the Cache Creek Horst from its deeper 
water "western facies" which occurs in the western part of 
Bell Basin and elsewhere in the mid-basin zone of the 
Richardson Mountains - Porcupine Plain Trough (Fig. 9) . It is 
possible to remedy this situation by introducing 
supplementary terms such as the Canoe and Upper Bell be Its 
of the "eastern facies" for the above discussed outcrop belts . 
However, the terms "eastern facies" and "western facies" of 
Upper shale-siltstone division introduced by Jeletzky (1974, 
p. 11, 13, 16) and perpetuated in a subsequent paper dealing 
with paleogeography and depositional tectonics of the 
Richardson Mountains - Porcupine Plain Trough (Jeletzky, 
1975a, p. 37, 19, Fig. 14) are rather misleading when app lied 
to the whole width of the trough . The "eastern facies" 
actually occurs on the eastern as well as on the western flank 
of the trough while the "western facies" is actually confined 
to its mid-basinal, deeper water zone (Jelet zky , 1975a, p. 37, 
39, Fig . 14). Therefore, it seems best to discard these terms 
completely rather than to try to perpetuate them in a 
modified form . It is proposed accordingly to rename the 
"eastern facies" as the Shelf facies of the Upper shale
sil tstone division and to ren ame the "western facies" as the 
Mid-basin facies of the same division. The new nomenc la ture 
is incorporated in the legend of Figure 9. The two outcrop 
belts of the Shelf facies of the division, confined respectively 
to the eastern part of Bell Basin and the Canoe Depression 
are designated herein the Upper Bell and Canoe belts of the 
Shelf facies (Fig. 9). 

Stratigraphy and depositional environment. The only 
complete section of the Shelf facies of the Lower member 
measured in the sou thwestern corner of Mc Dougall Pass area 
(i .e . Section 6 of the Appendix; fig. 2, 4) does not include any 
interbeds of sandstone resembling those of the Arenaceous 
facies of the Lower member in its approximately equivalent 
beds. Furthermore, the same is true of the adjacent 
incomplete Section 7 (see unit 25, Section 7 in the Appendix) 
and other incomplete and poorly exposed sections briefly 
visited in the southwestern corner of the report area. 

The Ii thologica lly distinguishable Lower member of the 
Shelf facies of Section 6 (i.e. its unit 2; see Appendix) is 
about 155 m thick. It is represented exclusively by dull to 
bluish grey, slightly to very sandy, commonly micaceous, 
apparently invariably nonferruginous, noncarbonaceous and 
noncalcareous siltstone. Most of the siltstone retains its dull 
to bluish grey co lour and distinctly mottled appearance in 
fresh and weathered state. It is friable to fairly friable and 
weathers recessively, and platy to fine chunky . This almost 
invariably results in poorly exposed, deeply weathered and 
talus-covered outcrops. The siltstone is generally thinly 
bedded to laminated but includes numerous interbeds and 
units of uniformly coloured, indistinclty bedded to massive
looking (i.e. mudstone-Jike) siltstone. 

Large, rounded to ellipsoidal conc retions and bands of 
intensely orange-, wine-red-, or rust weathering, hard clay 
ironstone, which abound in the Canoe Belt of the Shelf facies 
(e .g. Jeletzky, 1958, p. 10, 56-65) are notably absent in all 
studied outcrops of the Lower member of the report area. 
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Their place is taken by much smaller (mostly 3 to 6 cm in 
diameter), angular to disc-like conc retions of bright yellow to 
orange-weathering, hard clay ironstone. The relative rarity 
of these different sized and shaped clay ironstone concretions 
and the general absence of rust- to chocolate-brown 
weathering of silts tone differentiates the Shelf facies of the 
Lower member of the Upper Bell Belt from that of the Canoe 
Belt. The predominantly thin bedding and lamination 
combined with conside rably lighter, commonly blue-grey 
colour differentiate this siltstone from that of the 
Intermediate silts tone unit of the Arenaceous facies . 

The bedding planes are generally well defined, abrupt 
and uneven . The y are common ly cove red by worm burrows 
and do not exhibit any tr aces of erosion of the underlying 
beds. o crossbedding of any kind was noted . Individual beds 
seldom ex hi bit any grading as they are commonly intensely 
bioturba ted and commonly exhibit variously shaped worm 
burrows. The lack of crossbedding and grading differentiates 
the si l tstones of the Lower member from those of the Upper 
member which are commonly crossbedded on a small scale 
and may ex hi bit incomplete Bouma (1962) sequences. 

The siltstone of the Lower member appears to be a 
neritic (mid- to ?outer neritic) deposit representing a low 
energy milieu. This is indicated by a complete absence of 
belemnites and heavily shelled, shallow water pelecypods 
combined with the presence of very rare, deeply burrowing 
pelecypods (e.g. Pleuromya sp.). These pelecypods are 
preserved in life-like position with their valves either still 
closed or gaping. 

The Lower member of the Upper Bell Belt of the Shelf 
facies overlies disconformably and presumably regionally 
unconformably the deeply eroded surface of the southwestern 
facies of the Husky Formation (see p. 11, 32; Col. 4 of 
Fig. 4) and is overlain conformably and gradationally by the 
Ii thologica lly distinctive silts tones of the Upper member of 
the Upper shale-siltstone division. 

The Ii thology and stratigraphic relationships of the 
Shelf facies of the Lower member of the Upper Bell Belt 
reflects the drastic lateral facies changes of the lower part 
of the Upper shale-siltstone division within the McDougall 
Pass area described in the section devoted to the Arenaceous 
facies of the Lower member . 

Age and correlation. o diagnostic fossils have been found 
in the investigated sections of the Shelf facies of the Lower 
member in the southwestern corner of McDougall Pass area. 
Therefore, neither the lower nor the upper age Jim it of the 
member can be determined there . In light of the 
conside rations presented in the discussion of the age and 
correlation •of the Arenaceous facies of the member 
(seep. 21),it is assumed that the age limits of its Shelf facies 
in the southwestern corner of the report area are roughly the 
same as those of the paleontologically well dated Shelf facies 
of the Canoe Belt (Jeletzky, 1958, 1960, p. 13). 

Upper Member 

Unlike the Lower member, the Upper member of the 
Upper shale-siltstone division does not exhibit any pronounced 
facies changes within the Mc Dougall Pass area. The same is 
true, also, of all adjoining areas of north-central Richardson 
Mountains which are characterized by a typica l to fairly 
typica l (sometimes transitional to the Mid-basin facies) 
development of the Shelf facies of the member (see p. 25) . 
Therefore, the stratigraphy, Ii thology and depositional 
environment of all outcrop areas of this member surveyed in 
different parts of the report area will be treated in the same 
section. 



Stratigraphy and depositional environment. The following 
description of the stratigraphy, lithology, and depositional 
envi ronment of the Upper member of Upper shale-sit tstone 
division is based on the following best ex posed and most 
complete sections: l) The only measured complete section in 
the southwestern corner of Mc Dougall Pass area (see units 3-
6 of Section 6 in Appendix, Fig. 2 and Section 3 of Fig. 4); and 
2) Several adjacent, mostly faulted sections surveyed in the 
northeastern part of the area on the crest of an unnamed 
rocky ridge adjoining the lower cou rse of Two Ocean Creek 
from the east. These sections (e.g. that shown in Pl. 2, 
Fig. 2), of whic h the complete Section 4 (see its units 5-6 in 
Appendix and Fig. 2, 4) is representative, also overlook Long 
Lake from the south . 

Judging by the only two complete sections studied (i.e. 
Sections 4 and 6 in Appendix), the member is about 260 m 
thick in the southwestern corner of the area and about 195 m 
thick in its northeastern part. However, it is uncertain 
whether or not this apparent decrease of thickness in 
southwest-northeast di rection reflects a regional pattern. 

In the northeastern part of McDougall Pass area, the 
basal bed of the member over lies conformably the Upper 
sands ton e unit of the Lower member (see description of 
unit 5, Section 4 in Appendix) . In the southwestern part of 
the area, the contact between the Argillaceous shelf facies of 
the Lower and Upper members is definitely grada tional (see 
units 2, 3 of Section 6 in Appendix). The contact of the 
member with the overlying Upper sandstone division is 
conformable but abrupt and uneven throughout the McDougall 
Pass area (see descriptions of units 6, 7 of Section 6 and those 
of llnits 6, 7 of Section 4 in Appendix ). However, it is not 
accompanied by any basal conglomerate or even gritty layer 
in any of the suitably exposed sections studied. 

All studi ed sections of the Upper member are 
cha racteri zed by a distinctly cyclical interbedding of two or 
more Ii thologically distinctive varieties of sit tstone which 
differentiates the member from the underlying Shelf facies of 
the Lower member . This interbedding varies widely . One 
extreme apparently res tr ic ted to the sou thwes tern corne r of 
the report ar ea is repr esented by the thinly bedded (2 to 
15 cm) to laminated, mostly regularly banded alternation of 
several kinds of variably co loured si ltstones in units 4 and 5 
of Section 6 (see Appendix and Pl. 2, Fig. 2). The other 
extreme apparently r estric ted to the northeastern part of the 
area is represented by thin (7 .5 to 15 cm) to thick (0.3 to 
1.5 m) interbedding of onl y two to three kinds of si ltstone in 
unit 6 of Section 4 (see Appendix and Pl. 3, Fig. 2). In the 
latter Ji thological extreme - the nor theastern subfacies - one 
end variant is represented by si ltstones which are sand y to 
very sandy, intensively crossbedded and symmetrically to 
asymmetr ica ll y ripple marked on a small to medium scale 
(7 .5 to 20 cm between crests). These sil tstones are usually 
hard to very hard and strongly to completely si licified . The 
other Ji thological end variant of this subfacies is represented 
by only slightly sandy to pure, moderately hard to friable, 
indistinct l y and irregularly konchoidall y to corrugated l y) 
bedded to massive, commonly strongly bioturbated siltstone . 
These extremes are connected by intermediate varieties 
exhibiting various combinations of the above mentioned 
Ji thological features . The sandy to very sandy, intensively 
c ro ssbedded and ripple marked varieties are usually, but not 
always, light gr ey to brown- or orange-coloured while the 
slightly sandy to pure, moderate l y hard to friable varieties 
are invariably dark grey to black . Al l investigated varieties 
are non-ca rbonaceous and noncalcareous. The lower contacts 
of the sandy to very sandy sit tstones ar e usually abrupt while 
their upper con tacts are usually gradational. 

The sou thwestern sections of the Upper member 
exemplified by units 4 and 5 of Section 6 (see Appendix) 
differ from its northeastern sections exemplified by unit 6 of 

Sec tion 4 (see Appendix) in the abrupt character of the lower 
contacts of their sandy to very sandy, intensively crossbedded 
and ripple marked siltstones. These abru pt contacts may be 
combined with a distinclty graded appear ance of many 
silts tone cyc les in these sou thwes tern sections. These cyc les 
were only observed to include units D-F or E-F of Bouma's 
( 1962) sequence. Therefore, the sit tstones of the 
sou thwestern facies are not believed to be turbidi tes in spite 
of their somewhat flyschoid appearance. Yet another 
distinc tive feature of the southwestern facies of the Upper 
member consists in the common presence of irregularly 
distributed 10 cm to 1.5 m thick interbeds of very fine 
grained, more or less sit ty, hard and dense, cross-bedded and 
ripple marked sandstones (e.g. in units 5 and 6 of Section 6; 
see Appendix) . Unlike the adjacent sandy to very sandy, 
intensively crossbedded and ripple marked siltstones, these 
sands tones exhibit uneven, erosional lower contacts . The 
erosional nature of these contacts is indicated by the common 
presence in the base of the sands tone beds of angular to 
rounded fragments of the underlying black, slightly sandy to 
very sandy siltstone (r ip up of unconsolidated to semi 
consolida ted sediment). However, the sandstones ar e not 
graded . The abrupt and uneven contacts are interpreted as 
evidence of brief periods of depositional unrest caused by 
storms or temporary strong cur rents . So far as known, the 
above discussed sandstone interbeds are restricted to the 
upper part of the Upper member in those sections where it is 
overlain by the well developed basal sandstone unit of the 
Upper sands tone division (e.g . in Section 6; see Appendix) . In 
such sections the ratio of sandstone interbeds gradually 
increases upward in the Upper member until they become 
either equally common or somewhat more common than the 
si ltstone interbeds in its upper most beds (i .e. in unit 6 of 
Section 6 ; see Appendix) . These upward Ji thological changes, 
presumably reflecting a gradual sha llowing of the basin, 
result in an in tergradation of this Ji thological varian t of the 
Upper member in to the basal part of the Upper sands tone 
division (Pl. 3, Fig . 1). 

Basically simi lar upwar d Ii thological changes of the 
Upper member wer e observed in the northeastern sections 
exemplified by Section 4 (see its unit 6 in Appendix ). These 
changes consist in th e gradual increase of the ra tio of hard, 
sandy to very sandy siltstone interbeds, Ji thologicall y similar 
to that of the overlying basal beds of the Upper sandstone 
division (see unit 7 of Section 4 in Appendix ) in the upper part 
of the mem ber . This lithological intergradation of the Upper 
member into the Upper sandstone division, too, is believed to 
reflect a gradual shallowing of the basin . However, it 
occurred in a milieu characterized by a decreased supply of 
the arenaceous particles, as compared with the southwes tern 
c orner of McDougall Pass area. 

The lower part of the Upper member exemplified by 
unit 5 of Section 4 (see Appendix ) and unit 3 of Section 6 (see 
Appendix) is characterized by a rarity or absence of interbeds 
of the previously described sandy to very sandy, intensive l y 
c rossbedded and ripple marked sit tstone and Ji thologically 
simi lar, very fine grained sandstone. Regardless of whether 
the si l tstone of this part of the member is indistinctly bedded 
to massive (e.g. in unit 5 of Section 4; see Append ix) or 
laminated and multicoloured (e .g. in unit 3 of Section 6; see 
Appendix and Pl. 3, fig. 2) it is, commonly, only feeb ly sandy 
to pure and exhibits the above discussed partial gr ading but 
rarely . A greater admixture of sand is only present in the 
basal beds of the lower part of the member, where it over lies 
the Arenaceous facies of the L ower member (e .g. in unit 5 of 
Section 4; see Appendix). In the Argillaceous she lf facies of 
Upper shale-si ltstone division, the lower beds of the Upper 
member grade into uniformly coloured, massive to 
indistinctly bedded siltstone of the underlying Lower member 
because of a gr adual downward decrease of the ratio of 
multicoloured, laminated siltstones (e.g. in unit 3 of 
Section 6 ; see Appendix). 
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PLATE II 

Figure l. General view of the axial part and the northwestern flank of the Jurassic-Lower 
Cretaceous sy ncli ne occurring on the southeastern side of McDougall Pass area (see 
p. I for further details) . View due southwest across the lower cou rse of Two Ocean 
Creek from a helicopter flying approximately above the lower course of a nameless 
c reek next east of Two Ocean Creek. The western bank of Long Lake is visible in the 
lowermost right foreground and the southeastern end of Summit Lake is visible at the 
right margin of the photograph in the middle background. The snow-covered flat 
topped butte in the far middle background exposes the but gently flexed and 
otherwise undisturbed axial part of syncline underlain by the Upper member (marked 
U.m.) of the Upper shale-siltstone division . The saddle and the sharp-top ped 
mountain north of it expose the older Cretaceous, Jurassic and Permian rocks of the 
northwestern flank of the syncline. These strongly faulted rocks dip steeply to 
vertically toward southeast . The individual rock units are designated as follows: 
I. Up per sandstone unit of the Arenaceous facies of Upper shale-siltstone division -
U.ss .u.; 2. Intermediate siltstone unit of the same division - I.s.u.; 3. Lower 
sandstone unit of the same division - L.ss.u.; 4. Husky Formation (undivided) - H.; 
5. Bug Creek Formation - B. Cr . ; and 5. Permian rocks (undivided) - P. Section 5 (see 
Appendix and Figs. 2, 3) was measured on the c rest of the rocky ridge extending from 
the top of the butte northward to the northern slope of sharp-topped mountain 
underlain by the Bug Creek Formation and Permian rocks. The top of this section is 
marked as "top, Sect. 5" and its base as "base, Sect. 5". The assumed course of the 
strong, high angle normal fault repeating the Porcupine River tongue of Husky 
Formation in Section 5 (see Appendix and Fig. 3) is indicated by dashed line . The age 
of rocks outcropping in the mid- and left foreground northeast of the bed of Two 
Ocean Creek is unknown. GSC Photo 164382 . 

Figure 2. View of the typically developed and well exposed upper part of the Upper member of 
the Upper shale si ltstone division (marked U.m.) overlain by the basal part of the 
Upper sandstone division (marked U.ss .d.). These equivalents of the units 6 and 7 of 
Section 4 (see p. 27, 32 and Appendix for further details) outcrop in an 
unmeasured section situated 400 to 800 m northeast of the northern end of the 
Section 4 across a faulted depression . The thickness of the upper part of the Uppe r 
member exposed in the steep slope in the foreground is estimated at 180 to 190 m. 
That of the Upper sandstone division exposed in the background is believed to be 
(distant observation only) in order of 50 m. View due northeast from station si tuated 
about 200 m north of the northern end of the Sec tion 4. The characteris tica lly 
banded, differentially weathered appearance of the outcrop of the upper part of the 
Upper member reflects the cyclica l, thin to thick bedded alternation of different 
siltstones described in the text (seep. 27 and in the description of the unit 6 of 
Section 4; see Appendix). Long Lake is situated just outside of the left margin of the 
photograph . The broad and f lat, lake dotted valley of Rat River on the northeastern 
side of Mc Dougall Pass is in the middle background. GSC Photo 165480. 

Figure 3. General view of Sections 2 and 3 (see p. 8, in Appendix and Fig. 2 for further details). 
View generally due north from the same station as for the PJ. I, fig . 4. The large 
sandstone slabs and blocks in the foreground are derived from the high r idge of Bug 
Creek sandstone (i.e . unit 1 of Section 3; see Appendix) situated behind the camera. 

The upper part of the In termediate silts tone unit (marked I.s .u.) and the 45 to 55 m 
high bluff of the Upper sandstone unit (marked U.ss .u.) of the Arenaceous fac ies of 
the Lower member of Upper shale -siltstone division a re visible in the middle 
background behind the bluff of the Lower sandstone unit (marked L.ss.u.) of the same 
member . These units are respectively units 3 to I of Section 2 (see Appendix). The 
Lower and Upper argillaceous members (marked respectively L.a.m. and U.a .m.) and 
the tongue of Porcupine River sandstone (marked P.R.s.) of Section 3 (see Appendix) 
outcrop in the foreground. All rocks dip obliquely away form the camera (i.e . toward 
the left lower corner of the photograph) at moderate angles and are not otherwise 
disturbed . GSC Photo 164410. 
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The lower part of the Upper member was presumabl y 
deposited in the same low energy, neritic (presumably mid- to 
outer neritic) milieu as the Shelf facies of the Lower 
member . The uppe r part of the member was, however, 
deposited in considerably higher energy, neritic milieu . This 
milieu must have been charac terized by frequently repeated 
periods of moder a te to ?strong wave and/or cu rrent activity 
reflec ted in the deposition of the sandy to very sandy, 
intensely crossbedded and ripple marked siltstones and 
Ii thologically similar sands tones . These periods of 
e nvironmental unrest alternated with periods of relative calm 
when slightly sandy to pure, indistinctly bedded to massive
looking, mostly s trongly bioturbated sil tstones were 
deposited . The incompletely graded, flyschoid appearance of 
many of the a bove described lithological cycles in the 
sou thwestern part of the report area (e.g. in units 5 and 6 of 
Section 6; see Appendix) seems to reflect a gradual se ttling 
of finer and finer particles during the periods of depositional 
calm rather than a repeated occurrence of feeble to 
moderate turbidity cu rrent s in the here discussed mid- to 
outer neri tic milieu . 

Age and correlation. The lower part of the Upper member of 
Upper shale-siltstone division exemplified by unit 5 of 
Section 4 and unit 3 of Section 6 (see Appendix) did not yie ld 
diagnostic fossils anywhere within the Mc Dougall Pass area. 
Therefore , these beds can only be dated indirectly on their 
stratigraphic position a nd using marine zonal fossils found 
either in the underlying Arenaceous facies of the Lower 
member (see p. 21 for fu rther details) or in the 
presumably co rrelative lower part of the Upper member in 
the Aklavik Range (Jeletzky, 1958, p. 13, 14; 1960, p. 13). 

The upper part of the Upper member exem plified by 
unit 6 of Section 4 and units 4- 6 of Sect ion 6 (see Appendix) 
was dated directly in the northeastern part of Mc Dougall Pass 
area . There the beds equiva lent to the upper third of unit 6 
of Section 4 (see Appendix) have yielded numerous and well 
prese rved Auc ellina ex gr . aptiensis-caucasica either 
con specific with or closely allied to Aucellina anadyrensis 
Yerestchagin (see Yerestchagin et al., 1965, p. 29, Pl. 14, 
Fig. 4, 5) in an unpublished section situa ted some 300 m north 
of the top of Section 4 and sepa rated from it by a strong 
east - west trending faul t. As mentioned previously in this 
paper (see p. 21 and the Table of Formations), Aucellina ex 
gr . aptiensis-caucasica appear fo r the first time in the 
uppermost part of the Upper member of Upper shale-si ltstone 
division and range up through the whole thickness of the 
Upper sandstone division . Combined with the presence of 
Ii thologically typical, rich ly and diagnostically fossiliferous 
basal beds of the Upper sandstone division immediately above 
the top of unit 6 in the ad jacent Section 4 (see unit 7, 
Section 4, in Appendix) this Aucellina fauna (GSC Joe . 92955) 
a ttests to the late Barremian age of the uppermost part of 
the Upper member of the repo rt area and its equivalence to 
the uppermost 61 to 67 m of the member in Aklavik Range 
(Jeletzky , 1958, p. 12). 

The so far unfossiliferous upper part of the Upper 
member outcropping in the southwestern corner of McDougall 
Pass area and exemplified by units 4-6 of Section 6 (see 
Appendix) is obviously co rre lative with the fossiliferous 
section in the northeastern part of the report area (described 
above). This is indicated by the presence of Ii thologically 
typical, richly and diagnosticall y fossiliferous Upper 
sandstone division (i .e. units 7-11 of Section 6; see Appendix) 
immediately above the assig ned top of the Upper member. 

Remarks on paleogeography and depositional tectonics. The 
presence of a more arenaceous, possibly sha llower water 
subfac ies of the Upper member to the southwest of its more 
a rgillaceous, possibly somewhat deeper water subfacies cou ld 
be interpreted as ei the r depositionally or tecton ically caused . 
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It could reflect the presence of ei ther a late Barremian shoal 
or a secondary late Barremian source area c losely to the 
south or sou thwest of the sou thwestern ·corner of McDougall 
Pass area . This hypothetical shoal or sou rce area cou ld be 
either the unbevelled remnant of the crest of the Rat Uplift 
of Aklavik Arch or that of the adjacent part of the Cache 
Creek Horst (or both). The fact that the arenaceous 
subfacies of the Upper member occu rring in the southwestern 
corner of McDougall Pass area exhibits distinct but 
incomplete grading, a nd may have a somewhat flyschoid 
appearance, does not contradic t this hypothesis either . This 
partly flyschoid character of the arenaceous subfacies of the 
member could reflect a repeated presence of wave-caused 
c louds of si lty to argillaceous particles above the relativel y 
s teepened slope of the sea bottom near the suggested late 
Barremian shoal or secondary source area . However , this 
flyschoid character of the arenaceous subfacies cou ld a lso be 
interpreted as suggestive of a repeated presence of weak to 
moderate turbidity cu rrents on the above mentioned 
steepened she lf s lope. These currents could have been caused 
by repeated late Barremian uplift(s) either within the c restal 
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Figure 1. Basal part of the Arenaceous subfacies of Upper 
sandstone division. Unit 7 of Section 6 (see 
Appendix and p. 33 of the text for further 
details). Interbedding of prevalent very fine 
grained, hard and weathering-resistant sandstones 
(marked sst . ) with subordinate black, friable, sandy 
sil tstone (m a rked si lt . ). Note the sharp and uneven 
character of lower and upper con tacts of sandstone 
beds. Photograph taken 5 to 7 m above base of the 
division . The hammer is about 27 .5 cm long. View 
due north-northwest (i .e. obliquely downdip). GSC 
Photo 202819-U . 

Figure 2. Basal part of the Upper member of Upper shale
sil tstone division . Typical alternat ion of rust - , 
yellow - , and black-coloured si ltstone lam inae at 
213-215 m level in the unit 3 of Section 6 (see 
Appendix a nd p. 27 of the text for further details). 
Note some concretiona ry, heavily worm burrowed 
inclusions of ferruginous si lts tone marked "w .b.". 
Rocks dip at 30 to 40°W at the level photographed . 
View due north (i .e . approximatley into the strike). 
GSC Photo 20323 1. 

Figure 3. Basal part of the Arenaceous subfacies of Upper 
sandstone division. Unit 7 of Section 6 (see 
Appendi x and p. 33 of the text for further 
details) at the level 14 to 16 m above the base of 
the division . La rge scale, low ang le crossbeddi ng 
typical of the sand s tone units of the division in the 
sou thwestern corner of Mc Dougall Pass area . View 
due nor th-northwest (i .e . ob liquely downdip) with 
the valley of Little Bell River in the background . 
GSC Photo 165458 . 

Figure 4. Basal part of the Arenaceous subfacies of Upper 
sandstone division. Unit 7 of Section 6 (see 
Appendix for fu rther details) . A series of c limbing 
ripples a t 34 .5 m level in the unit . All these ripples 
climb in northerly to north-northwester ly di rection 
suggest ing an approximately northward cu rrent 
direction a t that spot in the lates t Barremian or 
earliest Aptian . Yew approxi mately nor thwe st. 
The scale is 9 cm long . GSC Photo 165459. 
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part of the Rat Uplift of Aklavik Arch or within the adjacent 
part of Cache Creek Horst . Hence, the late Barremian 
paleogeography and depositional tee tonics of north-central 
Richardson Mountains could have been more complicated than 
was recently suggested by Jele tzky (l 97 5a, p. 37, Fig . 14) . 
The data now available are insufficient for a definitive 
solution of this problem, al though they favour a non-turbidi tic 
depositional solution (cf, p. 27), which is also proposed below 
for the rather similar lateral facies changes of the Upper 
sandstone division. 

Deposi t i onal-Struc tural Implications of the Absence of 
Upper Jurassic to Middle-Hau ter i v ian Rocks 

As demonstrated in the preceding sections (e .g. p. 21, 
col. 4, 5 of Fig. 4), the slightly to deeply eroded Husky 
Formation is overlain directly by the Upper shale-siltstone 
division throughout the surveyed part of the Mc Dougall Pass 
area. The resulting hiatus comprises either the uppermost (in 
the northeastern part of the area) or the middle and upper (in 
the southwestern corner) beds of the Husky Formation, the 
Lower sandstone division (and/or the Blue-grey shale division) 
and the Coal-bearing division (Fig. 4, 5) . This hiatus matches 
that observed previously (i.e . Jeletzky, 196la, p. 537-39, 
Fig. l; 1974, p. l 1, Fig. 2; 1975a, p. 1 l, 12, 31, 35, Fig. 11, 12) 
in other areas situated on or c lose to the crests of the 
Aklavik Arch and the Cache Creek Horst. However, it is 
much more prolonged than any of the Valanginian to mid
Hauterivian hiatuses occurring in the areas flanking these 
positive tectonic structures (see Jeletzky, 1975a for further 
details). The exceptional duration of the hiatus within the 
McDougall Pass area obviousl y reflects its position on the 
c rest of the Rat Uplift of Aklavik Arch and either at or near 
the junction of this uplift with the north-trending Cache 
Creek Horst as defined in the precedi ng section. This 
pronouncedly positive part of the Richardson Mountains -
Porcupine Plain Trough obviously was much more strongly 
uplifted in the aftermath of the regional Valanginian orogenic 
phase than were the other areas of the trough situated 
farther off the crest of Aklavik Arch . The effects of this 
uplift lasted through the late Valanginian and early to mid
Hauterivian time in the Mc Dougall Pass area and caused it to 
act as a source area throughout that time (Jeletzky, 1974, 
p. 11, Fig. 2; 197 5a, p. 12, 35, 37; Fig. 12, 13). 

Upper Sandstone Division 

The lower part of the Upper sandstone division is the 
youngest Lower Cretaceous unit known to be present in the 
McDouga ll Pass area, its upper part being removed by 
subsequent erosion in all sections studied. Like the Upper 
member of Upper shale-siltstone division, the Upper 
sandstone division does not exhibit pronounced facies changes 
within the area. The same appears to be true of all adjoining 
areas of north-central Richardson Mountains. Therefore, the 
stratigraphy, Ji thology and depositional environment of all 
presently known outcrop areas of the division within the 
report area are discussed together . 

The terms "eastern facies" and "western facies" of the 
Upper sandstone division introduced by Jeletzky (1974, p. 16, 
17) and used in a subsequent paper dealing with 
paleogeography and depositional tectoni cs of the Richardson 
Mountains - Porcupine Plain Trough (Jeletzky, 1975a, p. 37, 
39, Fig. 15) are rather misleading when applied to the whole 
width of the trough . As with the correspondingly named 
facies of the Upper shale-siltstone division (see p. 25), the 
"eastern facies" of the Upper sandstone division actually 
occurs on the western as well as on the eastern flank of the 
trough . At the same time, the "western facies" is actually 
confined to its mid-basinal, deeper water facies (Je letzky, 
197 5a, p. 39, Fig . 15). Therefore, as with the corresponding 
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terms previously used for lateral facies of the Upper shale
siltstone division (p. 25), the writer prefers to discard these 
terms com pletely rather than to try to perpetuate them in a 
modified form . It is proposed accordingly to rename the 
"eastern facies" as the Shelf facies of the Upper sandstone 
division and to rename the "western facies" as the Mid-basin 
facies of the same division. 

Distribution within the report area. In the northeastern part 
of the area, the Upper sandstone division is only known to be 
preserved in the form of several small erosional outliers in 
the axial part of the Jurassic-Lower Cretaceous syncline 
between the lower cou rses of Sheep and Two Ocean c reeks 
(p. 8). The only measured, very small, outlier of the 
division is represented by unit 7 of ection 4 (see Appendix) 
which exposes only its basal beds. However, judging by 
distant observation, a more extensive and presumably thicker 
section of the lower part of the division caps a round topped 
ridge situated 400 to 800 m northeast of this section (see 
Pl. 2, Fig. 2). This ridge overlooks from the southeast the 
lower course of a nameless creek situated between Two 
Ocean and heep c reeks (see Fig. 2 and Pl. 2, Fig. 2). Other 
sections of the division are believed to be present on strongly 
disturbed and poorly exposed, low, rounded parts of the ridge 
where Callo mon and Pou! ton's Section l of the Bug Creek and 
Husky formations was measured (Fig. 2). These sections are 
situated about 1.2 km east of Twin Lakes. 

In the sou thwestern corner of Mc Dougall Pass area a 
much thicker Section 6 (see Appendix) of the lower part of 
the Upper sandstone division was measured . There a large 
erosional outlier of the division caps the nameless about 
1220 m high mesa-like mountain previously figured by 
Jeletzky (1974, Fig. 5) . This about 100 m thick section of the 
Upper sandstone division (i.e. units 7 to 11 of Section 6; see 
Appendix) is its thickest section known in the report area. So 
far as known from a few spot chec ks and distant observations, 
none of the adjacent erosional outliers of the Upper sandstone 
division capping the mountain tops to the southwest and 
northeast of Section 6 offers a thicker, more nearly complete 
section of the division . 

Stratigraphy and depositional environment. As already ment
ioned in the description of the Upper member of Upper shale
sil tstone division (p. 27), the 15.5 m thick unit assigned to the 
basal part of the Upper sandstone division in Section 4 
measured in the northeastern part of McDougall Pass area 
(i .e. its unit 7; see Appendix) consists exclusively of sandy to 
very sandy siltstone instead of being dominated by fine to 
very fine grained, quart zose to silty sandstone (as for 
example in the equivalent unit 7 of Sec tion 6 ; see Appendix). 
The siltstone is dull grey when fresh, weathers dark to rust 
brown and slabby, sandy to very sandy and grades locally into 
very fine grained, very si1 ty sandstone. This very dense and 
mostly thoroughly silicified siltstone is thinly and 
pronouncedly bedded throughout. For the most part it is 
c rossbedded and ripple marked on a large scale (20 .5 to 46 cm 
between crests). 

Al though so far known to occur only in a solitary, very 
short section, this silty development of basal beds of the 
Upper sandstone division does not seem to be accidental. The 
underlying uppermost beds of the Upper member of Upper 
shale-siltstone division at this locality is characteri ze d by an 
aberrant lithology which also deviates from the normal 
Ii thology of these beds in the complete absence of sandstone 
interbeds. These uppermost beds of the Upper member 
consist exclusively of a cyclical interbedding of sandy to very 
sandy, intensively c ross bedded and ripple marked silts tones 
with feebly sandy to pure, indistinctly bedded to massive, 
intensel y bioturbated sil tstones. It is suggested accordingly 
(subject to confirmation by additional field work) that the 
northeastern part of McDougall Pass area is characterized by 



an unusually silty facies of the Upper sandstone division. This 
apparently resembles closely that variant of its helf 
(previously eastern) facies (Jele tzky, 1974, p. 16, J 7) 
encountered on the "Pacific Rat River" (see Jeletzky, 1972, 
p. 16 and unpublished) where the fine to very fine grained 
sandstones appear to be restricted to the middle part of the 
division. The upper third and, apparently, the lower third of 
the "Pacific Rat River" subfacies of the division are 
represented predominantly by sandy to very sandy sil tstones. 

Like the "Pacific Rat River" subfacies of the Upper 
sandstone division, that of the northeastern part of 
McDougall Pass area apparent ly was deposited in an 
environment which, for one reason or other, received much 
Jess arenaceous material than the ad jacent areas (e.g. the 
southwestern corner of the report area and the Big Bend of 
Rat River) characterized by a much more arenaceous 
development of the Shelf facies of the division. 

The intensively crossbedded and ripple marked 
(commoniy on a large scale) character of siltstones of the 
division in the northeastern part of the report area suggest 
that this silty subfacies was deposited in the relati vely 
shallow, inner or ?innermost part of neritic zone which was 
fairly strongly affected by waves and/or currents . The 
moderately high energy neri tic environment of deposition of 
this subfacies agrees well with the presence of coquinoid 
interbeds and pods of a rich and diversified pelecypod fauna 
(see unit 7 of Section 4 in Appendix) . Although rarely 
abr aded or fragmented, the shells of these open marine 
pelecypods are mostly sing le valves oriented with their 
convex side upward. After the death of these predominantly 
burrowing pelecypods their shells must have been washed out 
of their original living stations, disarticulated, and 
congregated in pods or lenticular layers during periods of 
particularly strong depositional unrest . 

Judging by the detailed study of one about JOO m thick , 
well exposed section (i.e. units 7 to 11 of Section 6; see 
Appendix), supplemented by spot landings on a few other 
shorter and less satisfactoril y exposed sections, the Upper 
sandstone division of the southwestern corner of McDougall 
Pass area differs from that of its northeastern part in being 
dominated by fine to very fine grained, quartzose sandstones 
(Pl. 3, Fig . I, 3, 4). Th is arenaceous variant of the Shelf 
facies of the division is underlain by the uppermost beds of 
the Upper member of Upper shale -siltstone division which 
contain a great number of fine to very fine grained sandstone 
interbeds (e .g. unit 6 of Section 6; see Appendix) . These 
uppermost beds of the Upper member differ from their 
previously described silty equivalents (e.g. upper part of 
unit 6 of Section 4; see Appendix) in the northeastern part of 
the McDougall Pass area in exactly the same way as does the 
over l ying Arenaceous subfacies of the Upper sandstone 
division from its equiv a Jent there. 

It must be pointed out that the lithological distinctions 
between the here discussed silty and Arenaceous subfacies of 
the Upper sandstone division are not nearly as great as may 
appear at the first sight. Namely, many of the very fine 
gr ained, quartzose to silty sandstones of the Arenaceous 
subfacies are rather similar Ji thologically to the sandy to very 
sandy, hard and siliceous siltstones which predominate in the 
basal beds of the silty subfacies (e.g. in unit 7 of Section 4; 
see Appendix) . These two rock varieties are situated, 
commonly, at the borderline between the sandstone and 
siltstone classes. Consequently they cannot be easily 
ass igned to either without a detailed lithological ana lysis 
which is beyond the scope of the writer's research. 

The Ii thology of the Arenaceous subfacies of the Upper 
sandstone division outcropping in the southwestern corner of 
the report area is distinctly finer grained than the almost 
exclusively arenaceous, partly fine to medium grained, and 
loca ll y gri tty and ver y fine pebbly Ii thology of its sections 

measured in Aklavik Range (Jeletzky, 1958, p. 54, 68, 75-7 8 
and unpublished) and on lower Rat River (Jeletzky, 
unpublished). No medium grained sandstone or coarser 
grained elastics have been obser ved in this facieS and even 
the fine grained sands tones are all but absent. Furthermore, 
the Upper sandstone division of the southwes tern corner of 
McDougall Pass area is characterized by an alternation of 
very fine gr ained sandstone units with almost equally thick 
units in which sandy to very sandy siltstone predominates. 
Section 6 (see Appendix) consists, for example, of three units 
of weathering-resistant sandstone which are respectively 
l 5 m (i .e. unit 7), l I m (i.e. unit 9) and 43 m (i.e . unit 11) 
thick . The first two units consist of sandstone that is dull 
grey to light grey when fresh and weathers mottled light- to 
ash-grey and dull-to rust-brown. This sandstone is 
predominantly quar tzose but contains an ad mix tu re of mica 
flakes, dark mineral (?chert) and limoni te grains. It is 
invariably very fine grained and grades locally in to 
superficially similar, sandy to very sandy silts tone. Al though 
dense, hard, and weather ing-resistant, the sandstone is 
neither quartzite-like nor true quartzite. It is thick (0.3 to 
1.5 m) and pronouncedly bedded with individual beds 
separated from each other by laminae, thin (l to 2 cm) layers, 
or 20 to 30 cm beds of siltstone lithologically simi lar to that 
occurring in the underlying beds of the Upper member of 
Upper shale -siltstone division . The bedding planes separating 
the sandstone beds from siltstone laminae and interbeds are 
invariably abrupt (Pl. 3, Fig . !). These bedding planes may be 
either planar or covered by loadcast-like stru ctures . 
Alternatively, they may commonly carry series of medium to 
large scale (from 6 to 40 cm amplitude) symmetrical, sharp
to round-crested ripple marks and interference ripples. The 
individual sands tone beds may be either massive-looking or 
thinly bedded to laminated. If the latter, they ar e usually 
crossbedded and ripple marked on a medium to large scale 
throughout (Pl . 3, Fig. 3) . No grading was noted either in the 
sandstone beds or the siltstone interbeds. Worm burrows and 
signs of bioturbation ar e mostly absent in sandstone beds but 
may be present in siltstone interbeds. No fossils have been 
found in either unit. 

Because of the common presence of medium to large 
scale crossbeds and ripple marks, apparent absence of 
bioturbation and worm burrows, and other above mentioned 
Ji thological features, the very fine grained, commonly silty 
sandstones of the lower two sandstone units apparently were 
deposited in the same inner or ?innermost neri tic, open 
marine environment as the sandy to very sandy siltstone of 
the silty subfacies of Upper sands tone division. The absence 
of fossi ls in the arenaceous subfacies of the division is 
believed to be a secondary feature reflecting their local 
dest ruction . However, the sou thwestern corner of McDougall 
Pass area apparently had a relatively high energy regime 
which resulted in winnowing out of the finer, silty particles 
and their transportation into the northeastern part of the 
area characterized by a quieter depositional regime. 

The uppermost sandstone unit of the arenaceous 
subfacies differs from the underlying two units in that its 
sandstones are mostly ferruginuous and commonly calcareous . 
The sandstones are dull brown to brown-grey when fresh and 
weather rust to orange coloured. Only a few poorly preserved 
pelecypods have been seen on bedding planes in the lower 
20 m of the unit. Above the 20 m level, however, frequent 1-
5 cm thick interbeds of coquinoid, calcareous sandstone 
replete with various pelecypods appear . Only a few ripple 
marks or large crossbeds have been seen either on the abrupt 
bedding planes separating sandstone beds from the 
intervening siltstone interbeds or within the individual 
sandstone beds. The si lts tone interbeds become calcareous, 
strongly ferruginous and rich in the same pelecypods as those 
occu rr ing in the calcareous sandstone interbeds beginning 
with the 20 m level above unit's base. The siltstone interbeds 
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are dull grey to brown when fresh but become rust-, or 
orange-coloured, or vermillion-red in weathered state; they 
have a "clay ironstone-like" appearance, even though rarely 
approaching true c lay ironstone in the lithology. The ratio of 
interbeds of these "c lay ironstone- like" sandy to very sandy 
siltstone gradually increases in the topmost 12 to 15 m of the 
unit until they comprise at least 40 to 50 per cent of the 
thi ckness in the uppermost couple of metres exposed . 

The pelecypods of the rich fauna characteristic of the 
upper part of the unit lived exactly where they were found as 
most of them are bivalved specimens either c losed shut or 
only gaping. Furthermore, the fauna consists al most 
exclusively of thin shelled, deeply burrowing forms, such as 
As tar te, Pleuromya, Tanc redia, Thracia and Nucula, and lacks 
surface-living, byssus-attached forms, such as Aucel lina and 
lnocer amus. In combination with the very fine grained, si I ty 
character of enclosing sandstones, lack of rarity of ripple 
marks and large scale c rossbeds this fauna indica tes a low to 
very low energy, neri tic (possibl y outer ner i tic ) depositional 
environment for the "clay ironstone-like" si ltstones of the 
upper richly fossiliferous part of the unit. The same 
environment can be inferred al so for the bulk of enc losing 
sandstones. The ca lcar eous coquinoid in terbeds of these 
sandstones presu mably reflect relatively rare periods of 
depositional unrest when either cu rrents or waves (or both) 
became sufficiently strong to winnow out most of the silty 
and very fine sand particles su rrounding dead pelecypods, to 
concen trate the shells in thin layers or pods, and to 
disarticulate some or most of these shells. 

The gradua l upward inc r ease of the ratio of c lay 
ironstone-like siltstone in the upper part of the unit paralle ls 
sim ilar lithological changes observed in the upper part of the 
Upper sands tone division in the eastern headwaters of Rock 
River (Jeletzky , 1972, p. 8) and in headwaters of "Pac ific Rat 
River" (Jeletzky, 1972, p. 16). It is suggested accordingly 
that the topmost beds of the division exposed in Section 6 
(see Appendix) correspond to the basal part of its topmost 
silty zone in the headwaters of the "Pacif i c Rat River". If 
this hypothesis is corre c t, the c omplete thickness of Upper 
sandstone division in the southwestern corner of the report
ar ea does not exceed 150 to 180 m . 

The two intervening siltstone-sandstone units of the 
arenaceous development of the Upper sandstone division in 
the southwestern corner of the report area (e.g. units 8 and 
LO of Sec tion 6; see Appendix ) consist of a regular and 
distinctl y cyc lical interbedding of the same hard, intensively 
ripple marked and crossbedded, sandy to very sandy siltstone 
and very fine grained sandstone as in the underlying upper 
part of the Upper member of Upper shale-siltstone division 
(see upper part of unit 5 and unit 6 of Section 6 in Appendix). 
The abrupt lower contac ts of the relatively less common 
sandstone in terbeds do not seem to be erosional and neither 
the sandstone nor the si ltstone interbeds are graded. These 
units were, therefore, deposited in the same fair l y high to 
high energy, neritic (?inner) milieu as the upper part of the 
Upper member of the Upper shale-siltstone division (see 
p. 27). It is not ce rtain whether the deposition of these 
siltstone-sandstone units registers brief periods of subsidence 
of the seabottom . The strong increase of the ratio of sandy 
to very sandy, intensively ripple marked and c rossbedded 
siltstone in these beds could have been equa lly caused by a 
frequent alternation of brief periods of current- or/and wave
caused depositional unrest with those of a relative 
depositional quiescence when silty particles were deposited 
instead of being winnowed out. 
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Paleogeography and depositional tectonics. Like its very 
fine &rained sandy to si t ty equivalen·ts occurring in the 
eastern headwaters of Rock Ri ver (Fig.land Jeletzky, 1972, 
p. 8) and the headwaters of "Paci fi c Rat River " (Fig. 1 and 
Jeletzky, 1972, p. 16), the Upper sandstone division of the 
McDougall Pass ar ea is an offshore subfacies of the eastern 
shelf facies of the division. This subfacies was deposited on 
the outermost part of the broad, relatively slowly subsiding 
eastern shelf which characterized the Aptian generation of 
the Ri chardson Mountains - Porcupine Plain Trough (Jeletzky, 
197 5a, p. 39, Fig. 15). This is evidenced by its being flanked 
by the Ii ttoral, coarser grained arenaceous fac ies of the 
division in the east (i .e. in Aklavik Range and Big Bend of Rat 
River; see Jeletzky, 1958, 1960, 1975a) and its much thicke r, 
deep water, mid-basin facies in the west (i .e. in Bell Basin; 
Jeletzky, 1974, p. 16, 17; 1975a, p. 39, Fig. 15). 

The new paleogeographical and depositional-tectonic 
data presented in this paper do not change the opinion of the 
writer that the Aklavik Arch and the Cache Creek Horst were 
largely bevelled in the late Barremian and remained 
essentially inac tive throughout the Aptian . Where the 
northern part of the trough is concerned, their depositional
tec tonic influence was accord ing ly restricted to the control 
of the area l distribution of the eastern shelf (formerly 
eastern) and mid-basin (formerly deeper water western) 
facies of the Upper sandstone division . 

The gradual upward increase of the rat io of c lay 
ironstone-like, outer (?outermost) neritic siltstone in the 
uppermost preserved beds of the Upper sands tone division in 
the southwestern co rner of the report area (e.g. in unit 1 l of 
Section 6) suggest an equally gradua l deepening of the Aptian 
sea throughout the area. It paralle ls the gradual fining 
observed in the upper part of the division in the eastern 
headwaters of Rock River (Jeletzky, 1972, p. 8) and in 
headwaters of "Pacifi c Rat River" (Jeletzky, 1972, p. 16) 
where it grades imperceptibly into the en tirely argillaceous 
rocks of the Albian shale-siltstone division. This suggests 
that the effect of the late Aptian orogenic phase that caused 
the hiatus separating the Upper sandstone division from the 
overlying Albian shale-siltstone division on the eastern slope 
of Richardson Mountains (Jeletzky, 1960, p. 15, 16), was 
restricted to the eastern and western flanks of the 
Richardson Mountains - Porcupine Plain Trough. The 
apparently complete absence of the effects of these tectonic 
movements in the McDougall Pass area and farther south in 
the central Richardson Mountains (see above and in Jeletzky, 
1972, p. 8, 16) indica tes an overestimation of their extent and 
strength by Jeletzky (l975a, p. 39, 41). 

Age and correlation. The general composit ion of the 
pelecypod fauna collected in unit 7 of Section 4 and unit 11 of 
Section 6 (see Appendix) is diagnostic enough for the 
assignment of this unit to the Upper sandstone division in 
spite of the extremely poor preservation of all specimens 
compared with Aucellina ex gr . aptiensis-caucasica and the 
absence of such diagnostic forms as Tropaeum. Furthermore, 
the general Aptian dating of this fauna is confirmed by the 
previously discussed presence (see p. 20, 26) of numerous and 
well preserved Aucellina anadyrensis Yerestchagin, 1965 in 
the upper most beds of the Upper member of the Upper shale
si l ts tone division equivalent to unit 6 of the above mentioned 
section . 
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