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Ca~brian, Or1ovician, an1 ~evonian, shallow-~arine, clastic 
ani carbonate ro~ks, ·esti:-nate:1:-:-to b~ about 2,500 feet·:thick, un­
conformably overlie Huisontan crystalline base~ent an~ Proterozoic 
seiimentary rocks in the southern part of Great Bear Plain ani 
contiguous parts of Great Sla~e Plain; depositional relief on 
the sub-Paleozoic unconfor~ity loc~lly ls as great as 1,100 feet 
at the margin of Great Bear Plain. The Paleozo:c succession is 
unconfor~ably overlain by very poorly expose1 Cretaceous (~ainly 
Upper Cretaceous) shale, su1stone, sanistone, ani lignite, ranging 
in e.sti~atei thickness from a fe'lr hu.nirei feet in southern ani 
central sectors, to about ·2,000 feet in the northwest. Quaternary 
glacial 1rift ani alluvium.obscure beirock, particularly in the 
western part of the region. 

~pose-1 Phanerozoic rocks in the ::!aste!'n parts of Great Bear 
an1 Great Slave Plains are flat to gently dipning, ani reven.l 
only unconfor~ities iniicative of pre-Ca~brian, pre-Eate Oriovician, 
pre-Jevonian, an~ pre-Cretaceous cratonic epeirogenesis. !n con­
trast, foliei an~ faultei Paleozoic rocks in the western p~rt of 
Great Bear Plain indicate tectoge~esis of the type associat~1 
With 'Laramiie' str~ctures in the Franklin Mountains a~i Colville 
Hills. 

.. · ..... 
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in this report are Latitudes f)4°N ahd 6'5°.N, respectively. The 

eastern boundary is at various places ~ongitudes ll7°W, 117~3o'w, 

and 118 t\1 (approxi:nately parallel to the margin of the Canad.ian 

Shield); the t>l~stern boundary is Longitude 123 "30 '·.-l between 

Latitudes 64° N and 64 c30' N, and Longitude 124 °tif eisewhere. 

Geological fi~ld studies w~re carried out in 1968 and 1969 

as part of Operation Nor~an, a helicopter-supported reconnaissance 

mapping program in the lo~,;er .Xackenzi e River area.-_ ( !li tken et al., 

1969, 1970). This report deals principally with outcrop da~a of 

the Phanerozoic rocLs and is inten1ed as a set of descriptive 

notes to a~plify the geologic ~ap. At the time of writing, one 

exploratory >·Iell ha.J. been drilled in the ar'?.a (Shell Blackw8.ter 
./o (.)¥' 

Lake G-52) although loc8.tions v1ere a:mounced for .:th·~:e others: 

Canadian Reserve Signal Xeller Lake 0-13 and Keller Lake P-14, 

.a-cl. Standard Oil of 2ritish Colu!nbia - Cities Service St. Charles 
t1nd Br..J-1--/~e: d .£.1. 8/.:u.!:.:tV•~~cr- /~k.e ..:Z:-:>4. 

Creek H-61;'' The geology of contiguous parts of the Canadian 

Shield is included, ffiainly ta~en from published maps and reports, 

to indicate the pos2ible characteristics and distribution of 

rocks below·-the Phanerozoic cover. J. D. Aitken mapped the region 

west of Keith Arm a."'ld the writer :napped the remainder. L. A .. Love 

was an able and resourceful field assistant • 

. Paleontological de~er~inations of Cambria~ fJs~ils were ~ade 

·by w., ¥-., Fritz, of Ordov 1.cian fossils by :s. s. :Jorford, and of 

Cretaceous fossils by T. P. Cha~ney, R. A. Cox, and W. s. Hopkins, 

Jr. (Geolo~ical Survey of Canarca). Fossil collections C3495-7 

were donated by Cominco, Limited; publication of their l9calities 

a~d identifications is through the courtesy of T. ~. Muraro, 

Senior Exploration Geologist. 

Many of the well-kno~n explorers of northern Canada, in-

eluding Fran~lin, Richardson, and Petitot, trav~rsed parts of 



7 
Great Bear L9.ke and environs. G. fA. DaNson (188.8J co:nplled a 

geologic :nap based on their observ8.tions, but Bell (-£:.:?.D..l=, 1902) 

was the first geologist to investigat~ t~gion. Subseq ·.ent 

geoloeical studies chiefly concerned roc~s of the Preca~brlan 

Shield (Kidd, 1933, 1936; Fraser, 1960, 1967) with particular 

e~paasis on pitchblen~e deposits (Jollif~e, 1935; Henderson, 

1949). Hughes (1969) published the results of a field and photo-

geological stu1y of the PhanerozJic rocks. The 09part~ent of 

Geography, McGill University, prepared a comprehensive reoort 

on the physical environ:nent of the Great Bear Lal{e rP.E) on for 

the Rani Corporation (1963). Publishe1 geological ~aps 9.n1 re-

ports on the general region are iniicatel on Figure 1. Jnpub-

li shel reports by oet.rol eu::n cor:2pani es on par: s of the aro.a are 

on file with the Department of Iniian Affairs ani Northern De-

Trelop:7ten t. 

Fort Franklin, at the western end of Keith Arm (Great BAar 

Lake), is the only established community in the map-area, although 

luxurio·ls fishing camps are opera4;ed during the sum..,1er at Sawmill 

Bay and Gunbarrel Inlet. ~!ining camps \'Ie:re once maint~tined at 

Beaverlodge Lake and Stairs Bay, but are no'tl aban:ioned. 

PHYSIOGRAPHY 

Three physiographic divisions are represented in the ~ap­

area (Fig. 2): Bear- Slave U"pland, which is p9:rt of the Kazan 

-physiographic region of the Canadian Shield; and Great Slave and 

Great Bear Plains, which are divisions of the Inte~ior Plains 

region (3ostock, 1964, 1970). About 19 perecnt of the area is 

in 3ear - Slave Upland, about 5 percent is part of Great Slave 

Plain, and 85 percent in Great Bear Plain. The physiographic 

divisions are approxi~ately co-extensive with structural provinces 

(Fig. 3). 

;... ..... ..... ... _ .. ....... . 
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Bear - Slave Uuland 

A southe~sterly trending chain of fairly large lakes (Hottah 

La~e, Hardisty Lal<e, etc.) extends from Gunbarrel Inlet to Faber 

La!ce - thence to the North Ar;n of Great Sldl}..re Lake - ar.d occupies 

the shallm.,r topographic depression that marks thP ~lestern 'rbound-

ary of Bear - Slave Upland. The Upland is an alluringly desolate 

complex of lQkes and bedrock ridges, where drainage is wildly 

disordered and the only syste~atic aspects of the topography are 

SO'!le remarkably straight drainage cha!1nels imparted by structural 

lineamentso 

To~al relief is about 1,150 feet. Greatest local relief is 

provided by a narrm...- ridge, nearly 1,100 feet high, that extends 

for about 50 miles southTtlest";Arard from Gunbarrel Inlet through 

Leith Peninsula. For brevity, this very conspicuous feature will 

be referred to as 'Leith ridge' in this report. Preca~brian gran-

ite for~s the core of 'Leith ridge'; Proterozoic sedi~entary 

roc~s and mafic sills locally for~ a subtle cuesta on the north-

western flank. There is also local relief of several hundred 

feet in ar~as of feldspar porphyry and northeasterly trending 
( ;:-,jj. 4) . . 

ridges formed froo giant quartz veins~ PRleczoi c sedi:nentar:r 

et-he.( 
rocks deposi tionally abut • Leith ridge • a1d S.::Y::!;•"],..: hills of Pre-

ca~brian rocks; th~ depositional surface confor~s in relief and 

texture to the barren Shield topograph.y of Bear - Slave Upland, 

thus suggesting that the Shield landscape is largely an exhumed 

Preca:nbrian erosional surface. 

Except f •.)!' a fe~>J y.;ell-1eveloped eskers, individual landforms 

resulting from glaciation are not particularly impressive in 

Bear - Slave Upland, although it is clear that glaciation acted 

in a grand way to remove surficial depsoits and disorder dr~inage. 

~ineations and striations indicate predominantly westward move-

ment of ice (Fraser, 19~7). 
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Figure 4. ?r8ca~briqn ri4ge, form~1 by large q~artz vein (Bq) 
.-..nri ~ ... ,..,.., ,.....,. •. ,p ·~e+-~,-.p.41~·Pr"!T:..,.,..v ...... -.c·r:::~ rn,.) ~·~"""'er: 
O...J. l "-'~.!~ ......... ·.;:;..,. -'\.4. .J '.!. .-.· 1 .. ·Ci..~ ........ )._..._ -~ ...,.:,; .... rC..t. ... ,J .J..·~· ~(;.t.,_ \Lt:> 7 •1 .!..'.;> .. '! ·...J.. 

northwar"'l fro:n the r!est arm of B;;averlo"l.P:;e Lake; 
flat 011 Fort Isla~4 (€o) sanistanes in fore~roun1. 
Topographic r8li~f is about 700 feet~ 



Great Slave Plain 
------------~~~ 

Great Slave Plal n. includes .. tbe ·southeastern part. of the :nap-

area, where it is underlait). by Paleozoic sedirn~ntary r0cks. The 

boundary betwe~n ti-Jis physiographic -~ivision and Great Bear Plain 

is the subtl~ drainage divide between Great Slave and Great B~ar 

drainage basins~ 

Great Slave Plain slopes gently westward ~ram a succession of 

low, step-like, easterly facing scarps at the margin of the Canadian 

Shield. The scarps are for~ed from resistant carbonate rocks in 

the Lower Paleozoic sequence. ~ 
Dranage of the Plain is non-system-

atic: there are fewer lakes than.in Bear - Slave Uplands· but 

inter-lake ar~as are swampy and very difficult to traver~e. Out-

crops are very sparse except in the valleys of some short, ob-

sequent ~treams that flow 1 across the ~scarp~ents toward the 

Shield. 

Great Bear Plain 

GrBat Bear Plain is principally underlain by very poorly 

expose&, poorly indurated, Cretaceous clastic rocks. The flat to 

gently rolling surface is interrupted by elliptical (in plan), 

gently rounded, low plateaus in the areas of Ortona Lake, Grizzly 

Bear !>!ountain, unnamed hills west of Kei th Arm, an1 in several 

other placess The plateaus are erosional remnants of Upper Cret-

aceous rocks, capped by extensive, hQ~~ocky, glacial drift, on 

which myria1s of small, non-oriented lakes are developed. The 

plateaus are slightly asymmetrical in profile, with relatively 

-gentle northwestern an~ western slopes, suggesting 'smearing' 

of glacial drift in the lee of ice advance. 

Glacial drift obscures bedrock exc~pt for a few exposures 

on the plateaus and near the Canadian Shield. Fluted topography 

is especially pronounced in the north~esterly trending, arcaute 

drainage basin occupied by Johnny Hoe, Porcupine and Whitefish 

Rivers. 

Raised beaches along the northern shore of Leith PenlnSIJla 

are as high as 400 feet above the present level of Great Bear Lake. 



Strand lines are also locally con~_f'p.cuous in the lowland along 

the Great :Sear Plain - Canadian Shield boundary, where large, pro-
0/l~C'-

glaclal Lake Mc:onnell ~A~ connected Great B~ar and Great Slave 

Lakes {Cralg, 1965, p. 8). Raised beaches on the lower slopes 

of Grizzly Bear Hountain ann other platel1as inCI.icate th~t these 

areas were islands during maximum development of Lake McConnell. 

Preca~brian rocks in the map-area are in the Wopmay Belt 

sub-provi nee of the Bear S true tu ral Pro vi nee ( .:5~ ~ /;:.t;./u~ 1 q le.'! /' . 4 c,) • 

Oldest rocks .are·~phebian sedimentary and volcanic rocks (Snare, 

Echo Bay and Cameron Bay Groups), which are intruded and meta-

morphosed by extensive Hudsoni..an sialic plutons.- sGently tilted, 

Paleoheliki8n sediT<entary rocks (Hornby Bay Group) unconfor~ably 

overlie the metamorphic and intrusive complex at Leith Peninsula. 

Dlaoasic gabcro sills and dikes, and large quartz veins intrude the 

Hornby 3ay Broup and older rocks. 

Ca~brian quartz sandstones unconformably ovdrlie the Pre-

cambrian rocks, and are succeeded by about Z;~oo feet of Ca~brian, 

Ordovician, and Devori~n, shallow-marine, clastic and carbonate 

strata. Deposittonal relief on the sub-Paleozoic unconformity 

1s generally on the order of several tens of feet, but at Leith 

Peninsula it is nearly 1,100 feet. 

A regional hiatus separates the Paleozoic roc~s from very 

poorly exp.osed, soft Cretaceous shales, sandstones, and coal. 

The lower part of the Cretaceous succession is marine; the upper 

.6c d.:. 
~..t may be partly non-marine. Thickness of the Cretaceous se-

q~ence is estimated to ran5e from a few hundred feet in the 

southern paTt o~ the ar~a to at least 2,000 feet in the north-

w~st. 

Quaternary glaclal deposits and alluvium form a widespr~a1 

and locally thick ~antle on the Phan~rozotc rocks, particularly 

ln the west~rn part of the region where th~re are very few ex-

posures of bedrock. 



PROT ~~RDZOI C 

The distribution of Preca~brian crystalline rocks on the 

geolo~ic map is large~y compiled from Kidd (1933, 1936), H~nder­

son (1949}, and Fraser (1967), with local modifications based on 

{ ~1 u 

field observations and studies of aerial photo~raphs by the writ~r, 

and extrap.)l8tion from. published :naps of adjoining areas (Fig. 1). 

5!:!~:£~.t._Ect_~ B~·LL~and · c~~~E~!'l-~~-LCl~9.~12~-J..t3.ndi vh:!ed): Bs 

Small, isolated bodies of Aphebian sedi~entary and volcanic 

rocks, v-rhlch are partly 11.etamorphosed roof pennants in extensive 

sialic intrusions, are the oldest exposed rocks in the area(~GIL ,). 

Most of the sedi~entary - volcanic - metamorphic complex was 

assigned to the Snare Group in previous reports (Geological Survey 

of Canada, 1941; H~nderson, 1949); the Snare Grou.p '\<l'as named by 

( 1) ( 60 I Lord 19~2 for roc~s at Snare ~iver about Latitude · 3 45 N, and 

Longitude 116°!.-J ) • Sedirnentar.r anrl volcanic rocks alone; Conjurer 

Bay and Camsell River were assigned to the Echo Say and Cameron 

Bay Groups (Kid1, 1936; Lord, 1947; Parso~s, 1949; Fraser, 1960). 

Relationships amen~ the Snare - Echo Eay - Ca~eron Bay rocks 

were not investigated in this study, and for reconn9.issance purposes 

these rocks a:1d their metar!lorphosed eqJ.ivalents are herein mapped 

as a single unit (Bs). 

The sedimentary - volcanic - metamorphic complex is exten-

sively exposed as moderately dissected, smJothly rounded hills 
Y' 

alo.ng ConjU'ert 3ay, Ca::nsell River, ann the eastern shore of Hottah 

.Lake. ~uch sm9.ller outcrops of the unit occur along Fishtrap and 

Beaverl6dge Lakes, an1 the eastern sh)re of Lac Ste. :roix ~ M~an-

1ngful estimates of the thickness of the unit are precluded by 

intrusive contacts a:1d str~ct~ral complexity. 

The Snare - Echo 3ay - Ca~eron Bay complex conststs mainly of 

clastic sedi11entar_y rocl.J:s, including pebble congloJJ.erates, grey and 

pink quar ~ zites, green ar~illites, and dark green and brown slates. 

The fine-graln~d rocks are altered ~o hornfels, phyllite, mica 

schist and gneiss adjacent to ~ranite (Bg) and porphyries ·(Bp). 

,-_. , .-.. • "' ' •• .c; _. _ __ . -_-....-.:.:... . .1 ,,,.~ ... ... o -~-c.l. • - •-•·::~-•- "+·-~ .... -..;..,'\: . ..1. " ~...,~-~ ---



System. or 
S':!ries 

Kap-unit anj esti~ate1 

.~axi~u~ thic~n':!ss _ (fe~t) Lithology 
-----------1-....y.:~·--· ~7..;_.''.:.~';..:;'r·J.:_J _;-;..::~-.;..· - ·~/•.:.;.:_-:-_. · .--... ;,, t ,..fo;.;:-~_)--t----------------------

~U9 t"?rnary Q ( un1i viri e'i) 
(600+) 

Unlithifiei gravel, sani, silt, 
clay; till. 

U n . c o n .f o r . m i t y 

Lower ani 
Upper Cret­
a.ceo·Js 

K ( un, 1 ,.ri 4 ei) 
(2,000+) 

Partly bentonitic, black and grey, 
papery shale, blocky :nuistone; 
siltstone; lignite; ~inor san1-
stone • 

. U .n c o n f o r m i t y 

Lower ani. 
( ? ) l'! i 111 e . 
Jevonian 

Bear Rock For~ation:Db 
~(845)* 

Brecniat~1 grey-brown 1olo~ite; 
anhydrite; re~ ani green shale 
an1 siltstone at base. 

P r o b 3. b l e u n c o n f o r ~ 1 t y 

Upper Cr:lo'ri c-
ian ani (?)LoN-
er Silurian 

Lo\-'rer Or1ovic-
ie.n(?), Upper 
ani (? ):-.:i-:1 ~ 1 e 
Ca:'I!brian 

(?)Upper an..-: 
X111le ~a::r!b-
rian 

Upper(?), 
Xi1-'!le an"! 
(? )Lo••:er Ca'T!b-
rian 

( ? ) Lower a.n.:i 
Mii1le Ca::J.b-
rian 

u n 

(? )Ha1rynian, 
~eoheliklan, 
or ? leohel-
1kian 

I n 

Paleohelikian 

u n 

.Aphebian 

~- i t;Iount r-:1 nil e Form-"'-' -- ation: CSk --- (765)* ~ 
..:...,; 
·~r u n c 0 n f 0 r _<:::. -~ ' Rh 1T t h:r. i c unit • 
~ 

\5 -eor2a 
(370)-~ 

_ _,.., 

~cl1c unit': -8rl 
(450}~ 

1.) 

Saline River ani ~~:ou"lt 

Cap ?or'TI3.tions ( uni.i v-
i:i e:i) : -8cps 

(225) 

Cl1 Fort Isla!'l:i For:n-
ation: -8o 

(lOO) 

c 0 n f 0 r !11 1 

Gabbro sills an'! 11kes 
B1 

Large quartz veins: Bq 

t r u s 1 V e 

Horn by Bay Group: Bh 
(1,000+) 

c 0 n f 0 r :1 1 

Granite: Bg 
.. 

I. n t r u s i V e 

Fel1spar porph:rries: Bp 
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Layers of andesite and dacite, which locally have pillow s~ructures 

and vesicles, and thus appear to be at least partly volcanic flows 

(Kidd, 1936), are intercalated with the sedi~entary rocks. A few 

s~all bodies of gabbro cut the Snare Gr~up, but the gabbro is 

altered by Hudsonian granites and is ~ost conveniently mapped with 

the sed.i11.entary - volcanic - 'Tie~'f\morphic complex. 

Feldspar and quartz-fel4sp~r porphyries loca~ly intru~e 

Sna~e-- Scho Bay - Ca~eron Bay rocks along the shores of Conjurer 

Bay and. Hottah and. Beaverlodge Lakes. >:•.1ch larger occurrences of 

porphyry are surrounded anrl apparently intruded by granite (Bg) 

north of Isabella Lake, near Lake Malfait, and east of Rae Lake. 

Areas of feldspar porphyry form barren, mound-like hills. 

The porohyries range in composition from dacite to quartz 

latite. Fraser (1967) recognized two rather distinctive phases 

of porphyry: a phase in which quartz phenocrysts are uom~on and 

which is predominan~ne cry-stalline and pink; and a phase in 

which quartz phenocrysts are nearly Rbsent, and which has a 

reddish bro;1n to black, aphani tic groundmass. ?'eflnocrysts in 

both phases are predo~inan~ly pale white, grey, or green oligoclase 

or andesine. The relationships betwe~n the two phases is not 

clear~~~y--kn~~ although the pink phase appears to be character­

istic of marginal zones and s~all bodies, whereas the darker 

phase appears to characterize the 11.ain ~ass of the porphyries. 

so~e of the porphyries have have frag~ental textures and pillow 
ive... ol 

_structures, sugges~va vol~anic origin, h.1t whether or not the 

rocks are principally extrusive or intrusive is not known. 

Gran!_te: E~ 

Hu1son1an grani~e and related siiicic rocks compose about 

60 percent of the outcrop area 0f Preca~brian crysta~line rocks, 

including 'Leith rid~e', the particularly impressive salient that 

extenis so~thw~s~ward thro~gh Leith Peninsula. Granitic terranes 

are top)graphicqlly fine texturAd and have pro,inent lineaments. 

According to Fras~r (1957), from Nhom the following description 

is taken, there are three aisttnct ty~es of granite: 



••• which, b~ca~se ~f their irregular distribution and the 
gradational nature of their mut •.lal contacts could n;:,t be 
mapped separat~ly. All a~e massive and some are porphyritic. 
Much of the granite is pink ani ~edium grained, comprising 
up tJ 35 percent quar~z, 50 percent miprocline and micro­
perthite, and 30 percent oligoclase. 3iotite or chlorite, in 
some cases with hornblende, generally constitutes not more 
than 5 percent of the granite. 

Locally the gra~ite g~ades to light pink granodiorite, quartz 

diorite and quartz monzoni~e. Fraser {op. cit.) mapped a phase 

of coarsely porphyritic granite that has gradational contacts 

with the 'TIOre extensively distributed eq_uigranular granite; por-

phyritic granite is not distinguished in this rep6rt or geologic 

map. 

Hor~2Y-~~~-Qr~qQl_ Bh 

Kidd (1933, p. 13) applied the term Hornby Bay Series (later 

called Hornby B8.y Group by Fraser, 19~0), to unmetamorphosed, 

gently tilted, Proterozoic sedimentary roc%s near Hornby Bay, 

in the northeastern part of Great B~ar Lake. (Hornby Bay Group 

should not b~ confused vli th the Hornby Cha1nel For~!lation of 

Great Slave L~ke; see Hoff~an, 1968, p. 9). 

The Hornby Bay Grogp crops out in a 50-mile-long belt along 

the northwestern flank of 'Leith r'..dge'. The unit ,.,.1as not ob-

served on the eastern side of 'Leith ridge' or in other areas of 

Preca'Tibrtan rock; this suggests that the present distribution 

of Hornby Bay rocks may be the result of erosion that was sub­

sequent to some ma~ner of tectonism along 'Leith ridge•. The 

Hornby Bay Group is esti~a~ed to be about 1,000 f~et thick at 

Leith Peninsula. 

The sequence has distincti~e lithologies in its u9per and 

lower parts: 

1. the lower part of the succession is about 600 feet thick 

and is white to pinkish-buff and locally maroon, fine-

to coarse-crystalline, silica-c~~ented quar~zite; grain 

boundari~s are faintly discernible in hand specimens; 

browri an1 red iron s~aining is com~on in so~e beds; the-
:1-

roc·~s are thin to thick b~d~ed a!1d loc8.lly cross stratified.; 

the succession is v~ry hard an~ non-porous. 

1Bei-thitkness clsssification an~ t~r~i~o1?5Y b8sei on McKe~ 
an 1 W~ir (1953). 

~ ----- - :. -.~ '~ .: . ~-.... 



2. the upper 400 f~et of th~ Hornby Bay Gr)up is poorly 

exposed, hard, non-porous, medi urn bro:"in, very fine- to 

fine-c-rystalline.; thin-b,.~dded dolomite; the lower beds 

of ~he dolo~ite succession are slightly sandy, with s~all, 

rounded, quartz grains, and there is a 50-foot interval of 
2-

fine-~rained quartzite; do~al stomatolites, up to 40 cm. 

long and 20 cm. high, oc~ur near the top of the dolo~ite 

sequence; grey and buff chert occurs throughout as irreg-

ular la~inae, and white to glassy quartz fills fractures 

a~d lines the interiors of geodes. 

The basal contact of the Hor~by Bay Group is co~ered by scree 

an1 alluvium. In the type ar~a and other par~s of the Bear 

Province, the basal beds of the Hornby 3ay Group are pebble con-

glomerates that are successively overlain by quar~z sandstones, 

and stromatolitic dolomites (Kidd, 1933; Fraser, 1960; Barager 

and Donaldson, 1970). At 'Leith ridge' the sequence is uncon-

for~ably overlain by P~le~zoic and possibly Cretaceous rocks; 

The quartzi tic lower part of the Group is intruded by @9.bbroic 

sills (Bd); both the quartzite ar1d dolo11i te intervals are fract-

ured locally, with ~x~ensive qJartz filling of fractures and 

partial replace:-nent of adjac"ln7: country rock by quartz. 

Steeply dipoing quartz veins and stockworks intrude the 

Horn by Bay Gro•J.p and ol::l.er ProBerozoi c rocks. The veins are from 

a few feet to a few hundred feet wide, and in some places, as at 

.Beaverlodge ~ake, are exposed continuously for several miles as 

narrow, steep-sided ridges. 

The main filling of the veins is "'IJhite to pink, :nassive 

quartz; tte '!lassi ve quartz is transec.ted by intricate vein net­

works of white and ~lassy quartz. Co~ntry rocks at the ~argins 

of the vel ns are very highly brecciated and partly repmaced i'li th 

silica. Fir1ely disseminated pyrite is common near the borders 

of veins. 

The veins c~m'!lonly follow northeasterly trending faul~s, 

1 Folk (19,~) ~ra4e scale. 

2 ~-;,~"' ·';l-;h'r-1 /. 
- n'i.efih-:J:~l· { 192 2} gra "i -~ s cs.l e. 



along which stratigraphic separation, slickensides, and exten-

sive fracturing have been obse~v~d (~idd, 19)), p. 1)}. 

Gabbro Sills and Dikes: Bd 

Diabasic gabbro sills and dikes of several ages intrude 

Proterozoic sedimentary rocks (Bs and Bh), granite (Bg}, and 

porphyries (Bp); quar~z veins have been observed to cut mafic 

dikes, but in ~est places the gabbroic intrusions post-da~e the 

for~ation of th~ lar~e veins {Kidi, 19)3, p. 1)}. 

Lar~est of the diabase diK~S are along Rae and Hardisty 

Lakes, and east of Hottah Lake. The dikes trend ~orthea~terly 

and most are ~early ve~tical. Some are at least 200 feet wide 

and are continuously exp1sed for several miles. 

A topographically prominent ~iabasic sill intrudes west-

ward-dipping Eornby Bay quartzite along the northwestern flank of 

'Leith ridge'~ Th~ sill is about 200 f~et thick, as a ~axi~um, 

and thins markedly downdip and along s~rike. Large, gently dipping 

intrusive she~ts, whicij approxi~ate the form of sills, overlie 

granite an1 form resistant topographic benches near GunbarTel 

Inlet and on thE'! eastP.rn shore of Hott.ah Lake. The sills and in-

trusive sheets com~only display poorly to well developed colu~nar 

jo1nt1ng. 

The sills and di~~s ar~ composed of dark gr~y-areen to 

black, rr:edium- to coarse-crystalline gabbro, commonly with diaba-

sic texture; there are narrow, finely crystqlline chilled zones 

at intrusive bo~:ders. Country roc~s adjacen~. to the intrusions 

are not appreciably altered. 

Age Relationships ~t-~~~~~~~~i~n-~~~ks 

Regional str~ct~ral/stratigraphic relationships and radio-

metric age de~er~inations from nearby areas indicate that the 

Snare, Echo Bay, e.'1d Ca'n~ron Bay GrouPS ar~ .Apaebian: at var-

ious plac~s · in the ..,.Testern paTt of the:-Hopmay··Belt' (Fig. J) these . 

se1imentary rocks overlie Archean granites and metamorphic rocks 

(Y~llowknife Group), which yield radiometric ages of about 

. . . ' • 
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2,400 m.y. (Btock:...-~1.1, 19t)4, p. ~1.:4·); furth~rrrure, granites {Eg) 

that intrude the S§;Bre, Echo Bay and 8am2ron Bay Grouos yield 

radiometric ages as young ~s 1,7~5 m.y. and as old as 1,850 m.y. 

b~t generally about 1,800 m.y. (~Oi\'den, et al., 1962, p. 36)e 

Echo Bay and Ca~eron Eay rocks ~re probably younger than the 

Snare Group, an0 are believed by HcGlynn (1970, p. Bo ) to be 

-./o //o~ 1~7q molasse deposits that · ace U!nUla ted 1 n frag:nen ted basins ~;,=-..;a ../ 

~~~~=of early Hudsonian tectonism. 

In ~ost places, feldspar porphyries (Bp) appear to be in-

truded an·:l altered by granite (Kidd, 1936, p. 5), although loc9lly, 

t~e contact appears to be gradatio~al through zones in ~hich the 

two rocks types alt~rnate (fraser, 1967). Lord (1947) suggested 

th~t there may have been two or ~ore phases of granitic i~trusion; 

the latest phase may be co-g~netic and nearly contemporaneous 

with e~place~ent of the porphyries. Youngest granites in the area 

yield radio~etric ages of about 1,765 m.y. (~owden ~al., 1962), 

which may also be an approxi~ate minimu~ age for the porphyries. 

Hornby Say rocks are Paleohelikian: they post-date the 

Hudsonian Orogeny (circ~ 1,735 m.y.~ and accofding ·to Barager 

and Donaldson (1970~ ihey pre-date the ~uskox Intrusive Complex 

which has been radio~etrically dated as 1,095 - 1,155 m.y. (Wan­

less et al., 1968, p. 66) 

Phases of ~afic intrusion and extrusion span the Protero-

zoic history of Bear. Structural Province: gabbroic rocks, with 

radiometric ages of about 2,100 ~.y. (Aphebian) intrude ~etasedi-

1lents and granite not far southeast of the map-area C··ia.nless ~ 

.al., 1965, p. 46); Upper Proteroz:Jic rocks on the Copper!::line 

A~ch (Fig. 3) are intruded by a diabase sill which yielded a 

Late Hadrynian radimnetric age of 605 m.y. ( 1,1)'anless et al., 

1966, p. 14)e Between these limits there are areas of mafic 

intrusions that yield a wide r~n~e of radiometric ages, but with 

general clusters in the ranges 1,065 ~.y. - 1,200 m.y. and 

735 m.y. - 863 m.y. (·.·:anless ~t al., 19~.8, p. 66). Radiol!letric 

a~es are not av~ilable for ~afic roc~s in the map-area, but ther~ 

may be ~anifestations of some or all of the phases noted above: 

·. ,;. 



1. ga~bros at Bell Island intrude the Snar2 Group and are in 

turn altered by H'1dsonian granites; the gabbros ·are tlns 

Aphebian in age; 

2. a diabase sill intrudes the Eornby Bay Group; as the latter 

is Paleohelikian, the sill may be Paleohelikisnt N~ohelikians 

or Hadrynlan. 

In some places Hornby Bay roc~s rest unconfor~ably on the 

large quartz veins, whereas in o~her places the quartz veins in-

trude the Hornby Bay Group (Kid1, 1936, p. 19). Some quartz veins 

are thus Pal~ohelikian or younger. 

PALE·::zoiC 

A succession of about ~56~ feet of ~arine sedimentary rocks, 

ranging fro~ Ca~brian to ~idile Devonian, unconf'r~ably overlles 

Precambrl~n crys~alline r,c~s an1 the Hornby Say Gr0up, an1 dips 

reglonally weitNa~d as a ~entle homocline with little surface indi-

cation of interruption. ~he un6onfor~ity betw~en Precambriar. an1 

Paleozoic rocks generally has local relief on the order of several 

tens of feet; however, relief on the ur.conformity is an order of· 
(FIJ.. 4) 

magnitude great~r at 3ell~ IPland, Beaverlo1ge Lake~ and notably 
s. 

at l.ei th ·peninsula, where ?reca:nbrian granite (Bg) is almo't 1,100 

feet above the base of nearby Ca~brian san1stones (~o). 

The Paleozoic succ~ssion is homotaxial with tha seq?~nce 

of units elsewhere in the eastern part of the nor_:.thern Inte"ior 

Plains (see ;Torris, 1965; .t>,itken et al., 1969, 1970). I1enti-

fiable fossils are unco~~on; assign~e~ts of geologic age to 

Paleozoic ,_.oc~s are E~on li thological correlation •,.;i th 

paleontolog!~ally dated st~ata in other parts of the 1 wer ~ack-

enzie River region and Great Slave Plain, and are consequently 

tentative. 

·-
: Old Fort Isla~d For~atlon: ~o ----

Norrls (1965) na~ed the Old Fort Island For~ation for 



friable quartz saniston~s that overlie Preca~brian base~ent 

roc.t<s along the ~ .. 1estern shore of Great Slave Lake; the t.•rpe 

locality is at Old Fort Island along the North Arm of the loke. 

The formation occurs discontinuously-in th~ map-area in 

paleo-depressions between knobs and rid~es in the Preca3bri9n 

erosional sJrface. The sandstones depositionally abut the flanks 

of the more pro~inent Preca~brlan 'highs', where younger and 

lithologically different rocks constitute the b~se of t~e Paleo-

zoic suc~ession. Old Fort Island rocks are locally well ce3ented 

by quartz, but in most exposures they are incompletely ce'nented. 

and friable ~ to a degree that the unit is generally poorly ex-

posed and in ~any places its presence is indicated only by thin 

bands of white, residual sand. There are fairly good exposures 

along the northern shore of Hottah Lake and between Hottah a~d 

Kway Cha Lakes, where about 60 feet of section is exposed. Maxi-

mum thickness at the margin of the Canadian Shield is esti~ated 

to be about lOO feet. 

The roc~s are predominantly light grey to white (although 

locally light pink and light buff), thin-bedded and locally 

cross-stratified, subnature quartz sandstones; the subrounded 

to subangular, fine- tp predominantly medium- and co~rse quartz 

grains are commonly incompletely cemented with quartz, so that 

the , rocks ha~e locally good intergranular poro~ity. Adjacent to 
(F;.!J.4) 

basement ridges at Beaverlodge Lakevthe basal beds have abundant 

pebbles and cob~les of ~assive quartz (probably derived from 
?reC.t? ,.n.b ,-,."p n 

nearby ridge-formingYquartz veins) and finely crystalline, white 

quartzite (possibly derived from Snare Group metasedi~ents). 

At the ~argin of the Interior ?lains the Old Fort Island 

Fo~ation ts a .. flat · to· very: gently dipping succession that over-

lies Preca~brian crystalline rocks on an unconfor:nity with mod-

erate to great local relief. The for:natio~ ~ras not observed in 

contact ~rith the Hornby Bay Group at Leith Peninsula, but along 

the east~rn and northern shores of Gr~at B~ar Lake it overlles the 

Hornby 38-y Group along an angular unconfor:nity (F:raser, 1960). 



The for~~tion is unfos-~lif~rous, except for ichnofossils, 

an1 its a~~ ~ust b~ infe ~ red from bounding st~ata an1 evidence 

outside the report ar~a: along the Coppernine Arch (Fig. 3) 

the unit ove~lles Proterozoic r~c~s that Nere ~iilldly deformed 

as recently as 605 m.y. (',.Tanless ~ ~., 1968, p. 6.S); and near 

·Bottah Lake it is confo~'!lably overl1i/~n .by Hiddle Ca·~brian 

strata. Thus the age of the Old Fort Island Forffiation ~ay 

be LoNer to Mid1le Ca~brian, although as a basal, transgressive 

cl~stic deposit its age probably differs from place to place 

alohg the ~argin of the Canadian Shield. 

The Old Fort Island For~ation, may cor~esp)nd to a 600-

foot-thick sequence of hard, non-porons sandstot).e and conglom-

erate called the Mount Clark Formation in the Franklin Mount-
/~fro 

ains (Williams, 1923; Dougl8.s a!'ld Norri s, -J;..96D). The rvrount 

Clark For~atlon is unfossiliferous, but it is presumed to be 

Ca~brian beca~se it overlies Proterozoic rocks on an angular un~ 

confor~lty, an1 is confornably overlain by fossiliferous Lower 

Cambrian shales. About 135 feet of clean, 1ell-cemented, quartz 
J. ~~~"· 

sandstone) neB-r the botto!!l of Black;·rater G-52 ~rell; (:!l::p..psn±t=x:... J 
may c~rrespond to the Xount Clark an~ Old Fort Island Formations. 

Mount Cao and Saline River Formations (undivided): ~cos 
-----~----·---------- -------------- -

At the type locality in the sou~hern part of the Fran~lin 

Mountains (Fig. 3), the Ca~brian Mount Cap For3ation c6nsists of 

about 200 feet of red, green, and grey shales, and red sand-

stones (iJillia11s, 192.3). The Saline River For'!lation o;.ras nam-=d by 

willia~s (op. cit.) for about 500 feet of Ca~bbian red and green 

shal~s, partly containing beds of halite and gyp~um, which con-

rornably overlie the Mount Cap For~ation at Saline River on the 

western flank of the Franklin Mountains. In the area of this re-

nort, the ~·iount Cap and Saline River ?or~ations are very thin and 

poorly exposed, an1 for reconnaissa!'lce purposes are mapped as a 

single unit. 

Recessive-weath~ring 0o~nt Cap and S~line River strata are 

exposed along so~e of the shott, obsequent strea~s that flow 

across the low, east~~ly facing escarpients near the margin of 

1 .\ell c·;tti!1gs exa-::1n"d by th~ wri+-er. Se~ also: ',{ell History 
Report, Shell 3l~ck~ater L~ke G-52; Sh~ll Gil Co~oany, unpub., 
on file wtth O~ot. In1. Aff. ~orth. Jev.; ani Sche 4 ufe of ~ells 
(19;)6).; ··orth··~::>st T'~rritori~s a'11 ~ukon T~rritory; J~n!. In~. 
P. f f • l'; 0 r ': h • :-: EX • , S C h ~ "'~ IJ 1 e ~. 0 • 6 , t · . I 7 
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Great B~ar and Great Slave Plains. Unit ~cps is best exposed 

along an unna~ed creek west of Bell Island (noted on the geologic 

map by the locations of fossil collections C3495-7). There is 

also a sTall outcrop abJut midway between 'Leith ridge' and XcVicar 

Arm. Naximu:n thickness of the unit at the :nargin .)f the Interior 

Plains is estimated to be about 225 fPet,· the roe~" aepos~Qjo 11 / ~ - .,...., ... -"·· na y t:< LJ c/r-

the more prom:!.nent base:rtent ridges. 

The ipt;erval of unit -€cps ·that .8.pproxi:nately corresponds to· _, 

the Mount Cap Formation iS ~bout 125 feet thick near Hottah Lake, 

and consists pri~c~ally of red, green, and dark grey, papery 

shal~s, platy siltstones, an0 fine-grained sandstones. The sand~ 

stones have very abund9.nt tabu.lar glau.coni te grains, as large as 
d 

O. 3 mm., an-j_ abun"'ant trails . on bedding surfac ~s. The. middle · part 

9f the sequence is distinguished by an interval, about 30 feet 

thick, of thin- to medium beds of medium grey-broNn,~fine~ · to 

medium-crystalljne dolomite, an1 reddish-brown, fine-c7ystalline 

dolo~ite. Near 'Leith ridge' the dolomitic lithotope is about 

100 feet thick, and consists of conspicuously burrowed, medium-

bedded, ~edium crystalline dolomite, with abundant, angular, fine 

to coarse quartz grains, and poor to good intercrystalline and 

poor pin-point vuggy porosity. 

The upper part of unit ~cps, i.e. the interval approxi­

mately corresponding to the Saline River Formation, is composed 

of reoessive-~·r~g.thering, red ani ner'li•lm gre~n, p~pery shales, ~.,fl 

~tth - ~ety tfiln interbeds of p~le buff-green, la~lnated and partly 

cross-la~inated, very fine-crystalline dolomite and buff-pink 

gypsure. Ripple marks, desslcation polygons, and salt casts are 

conspicuous on ·:2zany bo:;r'lding surfaces. 

The contact of unit ~cps with underlying sandstones of the 

Old Fort I sla'1d For:na ti on 1 s not exposed in the map-ar ·7a; the 

contact is confor~abl~ in oth~r parts of Great Bear Plain · (Cook 

and Aitken, in press). 

Inarticulate brachiopods arg relatively com~on in the lower 

part (approximate Mount Cap interval) of unit ~cps, but th~se are 

non-1iagnostic from tl~e-stratigraphic consi1erat1ons, other than 

1.ndil,g.6'.tlng an a~o a':; l~ast as young ~s Paleozotc. ·rrilobites 



collected by Co~inco, Limited, from the upper part of the unit 

(G.S.C. Loc. CJ496-7) ilere tentatively assigned by w. H. Fritz 

to the Glo§.~Eleur~ or Bat~Y~!:L§.~-·Elrathina Zones of the EirJdle 

Ca~brian (Appendix;{}). Thus, at least part of unit -E:cps is 

Middle Ca~brlan, although the lower part may be Lower Cambrian, 

inasl'!luch as LoNer Cambrian taxa were identified in collections 

from the Mount Cap Formation in the Franklin and Hack@.e\zie r.:ount­

ains (williams, 1923; Cook and Aitken, in press). 

The Mount Cap and Saline River Formations hav~ been mapped 

in the Mac!{p:~zie ··lountains and along the margin of the Canadian 

Shield as far north as the Arctic Coast {Cook and Aitken, 1969; 

Balkwill and Yvrath, in press). The formations are in mappable 

continuity with the lower part of the La Martre Falls Fvr~ation 

in Great Slave Plain (Norrls, 1965). Middle Ordovician faunas 

ilere identified from the upper 20 feet of the La Martre Falls 

Formation but most of that unit is undated and is lithologically 

unlike the interval fron which the fossils were collected. The 

Mazenod ~ember t~ (Norris, op. cit) is an interval of dolomite 

in the lower part of the ~a Martre Falls Formation that is homo-

taxlal with, and may be a facies of the sandy dolomite beds in the 

lower part of unit 8cps at 'Leith ridge•. 

The combined Mount Cap - Saline River Formations are about 
~- ---~J'if_•-~'7~ . 

265 f"'let thick in Black\-iater Lake G-52 ~.ft.p-w-:-:d:i~~ .:c).~• 

Rennin!=!; G~ 

Hume (1954, p. 44 introduced the term Ronning Group for a 

thick succ~ssion of Lm-Ter ?aleozoic sedi~entar.y rocks, chiefly 

carbonates, \'Thich are r-rell exposed in the Franklin and i'Iackenzie 

Mount~ins an1 parts of the Interior Plains (Fig. 3); he believed 

that the Group was principally or entirely Silurian. Xacqueen 

(1970) stu1ied the lithostratigraphy of the Ron~lng Group and 

used the term in a reconnalssanne sense to include fo~r, wide-

spr~ad, shelf carbon~te untts in the area of ~perat~on Nor~an. 

From the base, these are the infor~ally n~med •eyclic', 'rhythmic', 

and 'chertyf units
1 

an1 the overlying Xount Kindle Formation. 

Paleontolosic data from Cperatlon ~or~an indicate that the 

1~ell cuttings examine1 by the writer. 



Ronning Group ranges from Ca~brian (possibly Middle Ca~brian) to 

Silurian. (_ .fr.)_) 

" The 'cyclic unit! is well exoosed in the valleys of the 

obs~quent strea~s that flow across the eastern parts of Great 
( .(; 0 ,- z.o.J 

Slave and Great Bear Plains. The 'rhythmic unit'~crops out only 

on the eastern shore of Grizzly Bear ~ountain, although it prob-

ably underlies parts of the drift-covered region in western Leith 

Peninsula and so1~hwest of McVicar Arm, The 'cherty unit' is 
.1- Yr~" -£:3~ 

present in Blackwater Lake G-52 (A-~f;d.£:::1.-.i~x--- ) but l'las not obser"ed 

in outcrop and is probably absent in the eastern part of the ar~a, 

p~rhaps as a consequence of non-deposition, but more likely as a 

result of erosion associated with a sub-~ount Kindle unconformity, 

as is the case in other par~s of the Operation Nor~an area {Mac-

queen, op. cit., p. 226; c6ok and Ait :en, in press). Gently 

dipping strata of the Mount Kindle Forrr:ation (OSk) form lo~·r scarps 

near the eastern nargin of the Interior Plains, and thin, dis­

continuous sections of the forwation crop out along Riviere Grandin 

and north of Jupiter Bay (Grizzly Bear 1·1ountain)e ·r·-e unit is also 

exposed in a tight fold that extends through l·!anitoe Island, near 

the western shore of Keith Arm. 

Ronning Group strata probably underlie the drift-covered lo~'l 

terraces along parts of Grizzly Bear ~ountain and Leith Peninsula, 

and the lowland south of McVicar Arm, Lack of outcrop control 

prevents reasonable delineation of boundaries of the units in 
' 

these areas, which are consequently ~app~d as undivided Ronning 

Grot,tp ( £0Sr) • 

The base of the cyclic 1J.ni t is marked by the lowest occurr­

ence of a lithologically distinctive sequence of do~inantly 

pale orange-we~thering, laminated, very thin-beddei dolomite, with 

cyclic alternations of the follo'lling textures: aphanocrystalli ne ·-) 
(M4.;} 

beds; oolitic beds; flat-pebble conglo~erate (intraclast) beds; 

stro~atolitic beds; 
I')?~ re.· "J? 

and thin beds of light green and ~r~:n-, dolo-

mi tic shale. So~e beds 1 n t: he bssal part of unit -Br
1 

are sandy 

1Jell cut-i~~ examined by the writer. 
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L9.ninate1. (1), flat-pebble (p), an'i st::ro~n9.t-.o1itic {s) 
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Grnup, about 10 ~iles south of Gor~on Point (~cVicar 
Ar:n). 
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Larrd.natcrl (1), flat-p.o::bble (p), gn-J s"':ro'ila ... olitic (s) 
dolomites in the 'cyclic unit' (Cr,) of the Ronning 
GrcllJ.p, abo•J.t 10 'niles so•J.th of Gor-±on Point ('':cVicar 
Ar:n) • 



adjacent to 'Leith ride~', ~ith subansulari fine- to coarse­

quartz grains.. Ripple marks, dessication polygons, and s8.1t 

casts are co~~on on so~e bedding surfaces. The unit conformably 

overlies the Saline River Fqrmation, in comparison with which it 
( 

is relatively more resistant (Fig. /7 ) ; the lower be1s of the 

unit form a low escarp8ent n~ar the east~rn margin of Great Bear 

Plain. 

~he 'cy~lic unit' is estimated to be about 450 fe2t thick 

n~a~ Hottah Lake. This is considerably thicker than in ~ost parts 

of Great Bear Plain (for example, it is about 145 feet thick 

near the Copp~rr1in~ Arch: Cook·.an:i .Aitken, 1969; and about 135 

feet thick in Blackwater Lake G-52), although ~acqueen ~ea~ured 

a 465-foot-thick s~ction of unit ~r1 on the eastern flank of the 

Frankli n :vrountai ns. 

~gyth!ni.£_uni t': -t:o:r2a 

Macqueen (1971) infor~ally na!Iled the 'rhyth~ic unit' for a 

fairly widespreai lithotope of the Bbnning Group, which is char-

acteriz~d by beds of ·very finely crys~:alline, greyish orange to 

brownish grey dolomite, ~hat alt~rnate with beds of finely to 

::nedium-crys:.allinel bro~'lnish grey or light brown dolomite, 

3 • - ....... ·- - ..L .t -- ,_ - ·-...:. -..;:) 

co~~only with relict oolltic textures; the alter~ating colours 

i11par~ a ·1i.stincti•re baniei appearance to so~e outcrops. 

The 'rhyth11ic unit' is apparentlr absent over ~ost of 

eastern Great Bear an~ Great Slave Plains, where the Mount Kinile 

Formation directly oversteps ~he 'cyclic unit'. Flat to 

gently dip>)ing roc~s along th~ eastern shore of Grizzly Bear 

Mountain resembl~ the 'rhrthmic unit' more than any other part of 

the Ronning Group, and are tentatively.considered par~ of that 

unit, althoun:h t~e s~ct:ion is very thin - it is expos~d only a 

feN feet above th~ lake lev~l - and the characteristic banded 

apoearanc~ is not appar~nt. 

The rocks are thin b~1s of medium bro~nish grey, very fine-

to fine-crystalline doloTite, which alt~r~ate with thi~ be~s 
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Ho1era.t81y resi.st9.nt ·~olonite an·) shale of the 
Ronni. ng Group 'cyclic unit' (-er ) conformably · 
lying on rec~ssive we*th~ring s~ale, gypsu~, an1 
iolo~ite of unit ~cps (Saline Riv~r ?or~ation), 
tributary to Hottah L~ke (upstrae~ from G.S.C. 
Fossil Loc. 3496-7). 
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Moi~rat~ly res~stant iolonite anj shale of the 
Ron.nl ng Group 'cyclic unit • ( £r., ) conformably 
ly i .-.;:r On rei";::><:< ·:O:' .,.,.6 .,,.,_~><thc:.y-\ "'g "'~ale r•yD~""" Pn·i , -"" l .L ~_;. . -'·-' . .,..., _. .• .l..V .-., ..... ~ ,., .-, . .t.!.J . ,-, • .!.~-. ., ~·.:. ~<..t • .U' A . 

iolo~ite of unit ~cps ( Saline Riv2r ?or~atlon), 
tribu ta ry to Hottah L~ ~ e (upstroq~ from G.S.C. 
Fossil Loc. 349~-7). 



of greyish oran~e to greyish buff, fine- to m~dium-crystalline 

dolomite vli th very finely dissemin3.ted pyrite and v~r.v poorly 

preserved vestiges of burrows on so~e bedding surfaces. so~e of ~ 

~he mediu:n cry-stalline dolomites have poor intercrvstalline por-

osity; and the fin~r textured dolo:nites have very poor inter­

cryst~lline porosity. 

Unit -Bor2a could not be mapped with any degree of confid-

ence els~where in the area, because of th~ lack of exposures. 

The unit :nay underlie glacial drift and other Quaternary deposits 

along most of .the eastern shore of Griz~ly Bear ~ountain and the 

x~k~~r~x southern shore of McVicar Arm, as ~ell as the west3rn:nost 

parts of Leith Peninsula. Rocks correspondin~ ~m in lithology 

to unit £or2a are ap?roxi~ately 370 feet thick in the Shell Black-
1 :'-J?.x;y_-;::_~ . 

w at er Lake :v e 11 . ( A1=-~~->.L:.i;1;1:X:--= ) • 

Mount Kindle Formation: OSk ------------- ----
The Mount Kin1le F0r~ation is widely distributed in ~he 

plains east of the Mackenzie River, except w~ere it has been re-

moYed by pre-Devonian erosion, as along th"! northerD part of 

Coppermine Arch (Fig. 3; Cook and Ait~en, 1969). Gently tilted 

beds of the forxation for~ a westw3.rd dtpping ho:nocline in the 

eastern part of Gr~at Slave and Great Sear PlQfins. ThiJ- exposures 

of the formation occur along Riviere Grandin, and the unit prob-

able underlies drift-covered, low terraces along the margin of 

Grizzly Bear Nountain in areas :napped as RorCning Group (undivided). 

The formation is folded in a ti~ht anticline that trends through 

Nanitoe Island, near the si.!lUthern shore of Kei th Arm. 

The ~ount Kindle For~ation consists of fairly uniform 

succ-~ssion of thin- to medium-bedded, medium- to dark brownish-

grey, finely to medium-crystalline dolomite, which is p3.rticu­

larly distinguisged from other parts of the Ron'1ing Gr)up by 

lenses an1 la~inatlons of grey chert ann silicified halysited, 

favosited and horn corals, an~ orthoconic cephalopods. The rocks 

have poor to ~ood intercrystalline porosity and local vuqgy por­

osity, with vugs as wide as 2 c~. The formation is esti~Rted to 

be about 200 f~et thick in th~ ~ast3rn par~ of Gr~at Bear Plain 

and it is about 7~5 f~et thick in th: Blackwat~r L~~e well~ 



Thickness of the unit ranges considerably throughout the Op~ration 

Nor~an area as a consequence of pre-Devonian erosion of the upper 

bed~ (Kacqueen, 1970, p. 229). 

A~e and Cor~elation of the Ronnin~ Grouu 
~---- --------·-- ------------·---->-

Paleontological data are sparse from the Ronning Group, but 

the fJllowi~~ relationshios are indicated: 

1. the lower part of the 'rhythmic unit' at the Mackenzie 

~·rount9.in front contains brachiopods and. echinoderm ossicl~s 

~~~ dated by 3. S, Norford as Late Cambrian (possibly 

Franconian); therefore, the Middle C9.~brian- Upper Cambrian 

bound9.ry '!lay be near the top of the Saline River Formation, 

1n the 'cyclic unit', or near the base of the 'rhythmic 

unit'. 

2. silicified gas~ropods collected from the 'cherty unit' are 

thfought by i~orford to be Early Ordovician; ther ,fore the 

Cambrian - Ordovician boundary is in the upper part Df the 

'rhythmic unit' or lower part of the 'cherty unit'. 

). collections fro~ th~ !~ount Kindle Formation at Jupiter Bay 

and near Riviere Gr9.ndin (G.s.c. Loc. C4184, C4186, and 
mo:s7" o-,<! 

C4187) indicatA thatYthe unit is Upper Ordovician in the 

map-area; Silurian faunas hav~ be~n identified from the 

upper'::lost beds in some parts of the :1a.ckenzie •'1ountains 

(Macqueen, op. cit., p. 230). 

Rocks nerein·fuapped as the Ronning Group.are in mappable 

continuity with strata in GrAat Slave Plain that Norris (1965) 

na~ed the La ~artre Falls a~d Chedabucto Lake For~ations. (As 

noted in the preceding section, th~ Mount C~p and Saline River 

Formations probably correspon1 to the loxer part of the La Martre 

Falls Formation.) Comparison of the lithology and stratigraphic 

position 6f th~ 'cyclic unit' with Nor~is' data suggests that it 

is represented in Great Bear Plain by the upper part of the La 

Xartre Falls For~ation, exclu1ing ·a~ 20-foot interval at the 

top from which ~iddle Ordovician faunas were collected, and that 

ble~ents of the 'rhyth~ic' an1 •ch~rty units' are absent, probably 



••. ·- . -·~=- .. 

as ·a result of 
G??,~/v 

p re- ~1~--=-1:::3 Devonian erosion. 

Mount Kindle and Chedabucto Lake For~ations are in ~appable con-

tinuity an1 ar~ lithologically similar; both formations over-

step older roc~s toward the Canadian Shield in such a way as to 

indicate a widespro.ad, pre-Uppo.r Ordovician hiatus along the 

east~rn rnargin of the Inte~ior Plains. 

Partly or completely brecciated carbonate rocks and associ-

ated evaporites, which unconformably ov~rlie the R~n~ing Group, 

and which for~ the basal part of the Devonian succession in the 

Operation Nor~an area, are assi~ned to the 3ear Rock For~ation 

(Kiddle and Bos;·wrth, 1921; Hu:ne and Link, 1945; Bassett, 1961; 

Tassonyi, 1969; Aitken e~ al., 1969, 1970). It is generally 

agreed that brec~iation of the rocks, w~ich is their most con-

spicuous single ~haracteristic~ is the result of a long history 

of solution of evaporite~rocks and collapse; in so:tre -places 

this proces2 is ~oin~ on at nresent (Cook an1 Aitken, in press). 

Ii ~ ~tlfication of conodonts collecte~ from the upper part of the 
k 

for'~ation in the Xac~enzie ?;!ou!'ltains indicates that most or all 

of the un1 t 'is lthere .Lower :Jevonian ( &nsian; T. Uyeno, Geological 

Survey of Canaia, pers. com111., 1971). I'he Bear . Rockf for:nation 

is lithologically s111t1ar to, ani homotaxial with the Lower to 

~id~le Devonian Ch{nchaga For~ation of Grqat Slave ?lain (KorrYs 1 

1965) • 

. Outcrops of the B~ar Rock ·Formation were not observed in 

·the map-area$ Howevef, tho. unit probably underlies glacial 

drift near Lac Grandin, based on extrapolation from studies by 

Douglas and Jorris (1960) and Norris (1965), ~ho mapped the 

'Chinchaga Formation as far north as Latitude 64 n: w~ere they 

d9llneated its approxi~ate contact with the underlying Cheda­

o4 1 bucto Lake_For~qtion at Longitude 118 0, an~ its approximate 

contact with the ov~rlying C~etaceous rocks at Longitude 119°35~ 

Bear Roe;, s-t::.r.~ta 9.ro. prob0.bly abse.!1t alonP; the sout~1ern shor -~ •Jf 

Great Bear Lake, where Creta0eous b~8s appear to overlie directly 

thP- :~ount ::i!1dle For:To8tion r.tn1 ot-.her oldo.""' ror;t:s. """~he B"'ar 

Rock For~a~lon croos out in the S~. Sharles Ran~e ne3r th~ 



upstr~a~ portal of Great Bear River. ~he unit is 845 feet thick 

in the Blackwater Lqke G-52 well and 458 feet thick (as the Chin­

chaga For2ation) in Lac r~che C-J5f From this evidence of re-

glonal distribution, it .appears that the subcrop trace of the 

for~ation tr~n~s north~estward from L~c Grandin toward Fort 

Franklin. 

o/i Red and green shales and siltstones, not observed in outcrops 

in the Xackenzi~ a~d Franklin ~ountains, nevertheless are im-

porta.nt constituents of the basal part of the for::nation in -+- :3."25"" sA~;; 
..$/Jtc.b-.~r-rt_.-,-/r-4:.: 6-.$-Z-·1/ ..... ~!_~ t:J~/1 
~S'~i:-rr~f-=1":?.-C~. 2•1 os t of the un i t 1 n .;:d:a.~!~.::.-a t-er:~-.-.u.0. k~52 cons i s t s of 

medi u:n brm·m an1 grey, aphanocrystalli ne to medi u:::n cryst.alli ne 

dolomite, light to dark b~ownish grey anhydrite, and minor grey 

li~estonee It is difficult: to detect the degree of brecciation 

in well cuttings of the carbonate rocks; some intervals appear to 

be at least partly bre6ciated, but the.sequence is faulted and 
.6rt:<'C. ;/<-/;on 

t;.h-~'s r:1ay be as ::nuch the resuJ. t of ~-ectonism ELS solution B-nd coll-

apse. 

!"!ESOZCIC 

Cretaceous (~~2ivid~~): K 

Very·poor exposuro.s of principally or entirely ~arine, 

clastic sedi~entary rocks, ra~ging fro::n possible Lower Cret­

aceous to Upper Cretaceous (possibly Ca::npanian or Danian), occur 

in widely spearated localities on Great Bear Plain. ~1:i~~s~ 

Most of the exposures are in the incised flanks of low, 

rounded plateaus, such as Grizzly Bear Mountain. Some platea~s, 

such as that S!.lrr:)Undi!lg Ortona La?.e, although lacking bedrock 

eXpiSUr~s of any sort, are ~entatively mapped as ar~as of Cret-

aceous rvcks, b8.se::l on their topographic similsrity an0 ac~ord­

ance in elevation with other landfor~s on Great B~ar Platn that 

ar~ known to be sculptured from CretacecQs rocks. Regional 

C-::1~ 
1~ell History Ren.)rt, Il!lperial Lac Tache'~ I'"TJ.oerlal 011 Lt1, 

unpub., on file with J~pt. r~1. Aff. ~orth. Jev.; s~e also 
Sche~ule of ;.;ells (1920-19'53), -:\or+:htlest Terrltori<.:!s;-{ukon 
Territory, a~~ Ca~a4a Lan~s not within the Provinces; Deot. 
Inl.. Aff. :Jor+:h. Jev., Sche1ule ::Jo. J, p. JJ. --

j... { ... 1/ 
1Vt... 1 f 

---· .. ..; '- .•· :~.~ 
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stra~israphic dis~rib~tion ani t~rrain characteristics suggest that 

Cretaceo~s rocks also underlie ~ost or all of the lowl3nds of 

J~hnny Hoe and Porcupine River draina~~ basins: Douglas and A. W. 

Norris (1960), and Louglas and D. K. Norris (1963) ~apped Cret-

ac~ous rocks from Tonggot Lake to Blackwater Lake in similar 

terrain and at similar elevations, i~~ediately south of Latitude 

64• N; furth"3r ·-ore, th~ base of the Cretaceous succession is at 

an elevation of 686 feet (above sea level) in Blackwater Lake G-52, 

and this is lower than anv surface elevation in ths adj~cent region. 

Structural relationships of most exposures of Cretaceous 

rocks are obscured by surf8ce cr-3ep and slump; however, with the 

exc~ption of so':Ile exp::::sures at Grizzly Bear !~o,lntain, the se-

quence app~ars to be flat or gently dipoing. Uhsy~te~atically 

deformed beds at Grizzly Bear Kountain were probably contorted and 
'i 

rotated as. a result of lare;e-scale lan1sliding or ice-thrusting(r;j .. ... 8)J 
Cretaceous strata regionally overstep~ successively older · 

rocks frocn south~·rest to northeast: in Blackviater Lake G-52 they 

overlie the Hu~e For~ation; at Grizzly Sear Mountain they prob-

ably bv~rlie the Xount Kindle For~ation, although the contact is 

not exp0sed; an~ at Leith Peninsula they may locally overlie the 

Proterozoic Hornby 3ay Group. 

Realistic esti~ates of the thickness of the Cretaceous success­
-/~ .r,, •. le. ~ 

ion are difficultvbecause bf~th~ · paucity.6f outcrop and sub-

surfac'? data and. unkno'~Tn thickness of overlying Quaternary drift. 

Only about 85 fe~t or Cretaceous section was penetrated in Black­

water Lqke G-52 (beneath about 608 feet of drift); in the Lac 

Tache and Cartridge wells the thickness of Cretaceous sections 

.4/~k 120 feet and 310 feet, respectively; A rel~tively thick 

basin of Cretac=ous rocks is in1icated west of Keith Arm: out-
f/,c~;: .:.-e 

crop distrib~tion indicates thatvat least 2,000 feet of Cretaceous 

rocks near Kokeragi ?oint; and about 2330 feet of Creta.ce_ous. ; ::s==) 

section was drilled in Sinclalr ',·Tolverlne Creek D-6f.((~;:~~~?~ ... - --

Altho~Fh th~ Cretaceous racks in the map-area have lithologies 

that obviously differ from plac~ to place, they could not be sub­

divided with any de~r~~ of c~rtainty because of th~ lack of sur-

1
Well Historv Reports, I~perial Lac Tache C-35 ani Cartriige F-72: 
~erial Cil Lt1., unp·J.b., on file with Dept. !'11. Aff. ;.Jorth. D~v.; 

;: see also Schei~le of ~ells {1920-19~3), Northwest Territories, 
-·{ I 1 1 .._ UKon ~err ~ory, ant Cana1a L~nis not within the Provinces; ~eot. 

In1. l\ff. '!orth. Jev., Sch~~u~e ~·I o. 3, pp. 32-33. --

:J:.Aell History R2port, Sinclair :.Jol~r'?'"'ire Cre'?k 9-61; 
0~ 1 Co. CA.'",<:t~R, u.np•1b., on file 'tli th ")ept • . ~~:-: •. ~:ff. 

. :, ~ ~ , .. . ··- ... ' ~ · .. . 

Sincl-=J.ir 
~Jorth. Jev • 
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face and subsurfac~ data. 

Dark grey to black, soft, papery, slightly bentonitic, silty 

shales, with sideritic concr~tlons, minor rusty-weatheriDg b eds, 

yelloN surface encrustations of sulphur, and s-nqll gypsum rosettes 

on many bedding surfacqs, crop out in the _following localities: 

5 to 10 miles west of Blackwater Lake (immediately west of the 

map-ar~a); between Blaclwater Lake and Fort Franklin {G.s.c. 

Fossil Loc. c6657); ~he western an1 eastern flan ks of Griz z ly 

Bear Mountain; and near Russell Bay (western shore of Keith Arm). 

About 85 feet of si~ilar dark shales for~ the Cretaceous succ~ssion 

ln Blackwat~r Lake G-52. 

A subtle topographic bench, about elevation 1,100 feet, ex-

tends through the southwestern corner of the map-area (near 

G.B.C. Fossil Lac. C6657). The bench is formed from Bedium grey, 

tan-weathering, calcareous siltstone, which is interbedded with 

dark shales that are similar to the rocks previously described. 

The siltstones do not crop out in the map-area, but are exposed 

along an unnamed creek about 5 miles west of Blackwater Lake. 

Jl1edium grey, silty, very bentoni tic, block.y vleathering 

mudstone, with thin bands (less than 1 c~.) of soft, black lig-

nite, is exposed near the nor~hern end of Grizzly Bear Mountain 

(G.S.C. Fossil Loc. C~401) and at Kokeragi Point (G.S.C. Fossil 

Loc. C256?). The beds are greatly contorted at Grizzly B~ar 

:,:ountain (Fig. /g· I) an·-'1 nearly all parting surfaces have crudely 

developed slickensides; the unsystematically disrupted nature 

of ·the lar~e exposure su~gests that it is either a part of a large 

landslide or has been disturbed by ice-thrusting • 

.About 35 feet of very friable, medium grey, fine-grained, 

well sorted sandstone, with laminated and partly cross-la~ina~ed 

beis, is exo·:>Sed ne8.r the northern shore of ?:eith Arm, a "e'tT miles 

east of Deerpass Say. The exposure of sandstone includes a 5-foot 

interval of soft, powdery, black coal. Upright fossil xoot casts 

and plani: fra .:;;~ents occur through:,out the inte::val. 

I-!acrofos "' i ls T'Te!'e not found in any of the 6 1J.tcre>ps ass i g~ed 

to th~ Cretaceous System, alth,:: •1gh ·,Ja rren (1937, p. 69) identified 



B~uia~~~~~~ cf. 3. affi~ fro~ a collection alon~ the northe rn 

shore of Keith Arm; this 1ates the.rock~ from which the collection 

~-:as ~a:le as Lo-,I~r Cr~tace :)US (!llbian; ~ .~arren, 1947, for 

revision of an earlier Aptian assign~ent). Microfaunas fro~ Black-

Micropaleontologic 1et~r~inations of all. other sa~ples fro8 the 
/ncl/ct• le 

ar"?a 4.7r::'.::~ .. ~.::;t that the rocks are Upp=r Cretaceous: the black 

shales, which seem to be the most wiiely 1istrlbute1 lithotope, 

range from possible Ceno~anian to possible Santonian; collect-

1on C3401, from grey mu1stone an~ lignite at Grizzly Sear ~ount­

ain, ~ay be as young as Janian {11ppen~lix /J ) • 
--. · 

----- - ···- .. · r r --·-.... ...... 1 • 

Four llthostra~IDg~aphic units are recognized in the Cret­
/9~4 

aceous s•..tcccesslon in the I''J:tckenzie Plain (Hu:ne, -J:--9-k-..;S--; Tassonyi, 

1969; ~orath, 1970), the a~~s of which are not yet well known, but 

which may range from early Albian to Turonian or younger. Most of 

this succession is Lower Cretaceous, including part or all of the 

Little Bear Fov~ation (C. J. Yorath, pers. comm., 1970). 

Cook and Aitken (in press) recognized so:ne mappable units 

ln Cretaceous rocks north of Great B~ar Lake, but also found it 

necessary to map wide areas as uncli vided Cretaceous intervals 

because of the lack of surfac~ and subsurface control. Collections 

of microfaQnas from the northern and western shores of Great Bear 

Lake indicate that :nest of the Cretace.ous seq·1ence in those ar~as 

is Upper Cretaceous (principally Santonian). Fossil fish and 

other macrofossils collected near the base of the Cretaceous 

.succession at Lac des Bois (Latitudet'b' 4 $"z...'; Longitude/Z.$'"" 0 ZZ.) 

are Turonian (Cook an~ Aitken, in press) and Lower Cret~ceous 

· strata are ··either very thi h or absent. 

Stott (1960) investigated Cr~taceJUS rocks south of the map-

area and recognized several distinctive units that range from 

earliest middle Albian to Santonian, with a probable regional 

hiatus in part of the T·1ron~an sta~e. He indicated {op. cit., 

Flg. 1) that Low~r C~2taceous roc~s ~hJuld be anticipated ln the 



area fro~ L~c Tache to Blackwater Lake. As previously noted, 
(/. ,~e.---

rocks in :tkx Blackwater Lake G-52 r:~,y--be Lo;.;er Cretaceous; .J::=:v"'21'!-

.b vi· 
1:-4!--t-hey.:::.:a:r.e""'i~t=i~s .... ~o·lea.r.~-t·h·a·t most of the Cretsceous section in 

Great Bear Plai.n seems to be considerably younger than in Great 

Slave and Macken~ie Plains. The present l~ck of stratigraphic 

control precludes meaningful attempts at correlation, or paleo-

geographic ~econstructions 1 although the presence of widespread 

Upper Cretaceous rocks in the area supports the)suggestion by 

Jeletzky (1968, p. 24) that Late Cretaceous seas once extended 

the length of the Interior Plains (cf. Douglas, 1968). 

GENOZOIC 

~aternar.v: Q 

Quate~nary drift anj alluvium form a w11espread mantle 

on Paleozotc and younger rocks of Great Bear Plain. Areas of 

Preca~brian roc~s are al~ost entirely free of drift. 

In som~ olaces the ·'Quaternary deposits are very thick: 608 

feet of drift was jrilled in B~ackwater Lake G-52 and 215 feet 

and 240 feet were drilled in Lac Tache C-35 and Cartrdige F'-72 

wells, respectively. (Fig. -s==:.)~; and ilOO-foot~high ·.gut bah}rs 

along Johnny ~ 3oe Riv§r an1'sofue ' of.tts .trtbutaries are entirely 

excavated 1n outwash san~ and gravel. On the other hand, only 

about 10 feet of drift overlies Cretaceous rocks in ',o/olver'?lne 
"--' .--P-··:c-,:.--

creel-~ D-6l.(.:f!a-~:::=e=2-). Ac•:ording to 0. L. Hughes (pers. cc::urn., 

. ·1970), r,qho 1 s i nvestiga ti ng qu~ ter!l::try deposl ts in the north~rn ~ 

.Interior Plains, drift ls probably thickest on the highlands 

(such as Grizzly B~ar Mountain) and is thinner in lineated low-

lands such as the basin of Johnny Hoe River. 

Qua~8rn~ry se~its ~~e shown on th~ geologic map only on 

Lionel an1 G~orge Islands, wh~re ~h~re is no evl1ence to sugge8t 

wh~ther Paleozotc or Cretaceo~s rocks constitute be1rock. 



STR ~ C :3..: R/IL G 3JL 1GY 

The east~rn part of Great Bear ani Great Slave Plains$ an1 

· wop~ay Belt of Bear struct~ral province (~ig. j), are extensive 

cratonic regions that have 

~l:!-'-Sm in ,Phanerozoic ti:ne, other than epeirogeni c ws.rpi ng. H,)w--

ever, faultei an4 folie1 Phanerozoic rocks in the western part 
l 

of Great Bear Plain ini~te that significant tectonism, of the 

Franklin ~ountains - Colville Hills ~ypet exten~s farther east 

than previously in:licate:l (~ Stocln·rell, 1968). 

The Jiohebian history of the 'dop'nay Belt is SIX1rnarize:. ffb:n · 

McGlynn (1970, p. 77-80): 

1. Sedimentary rocks of the Snare Group were folded, ~eta-

morphose1 an~. intru-'~e1 by granitic rocks during early 

phases of the Hu:lsoijian Oro~er~ (c. 1,735 m.y.). 

2. 3a.rly folis in the Snare Group have axes that tren1 north-

easterly; a later Dhase of folis have axes that plunge 

gently north'..;ester;·:ard. 

). !:>eep-1 e-.:rel granitic intrusion of Snare rocks was follo·-·e·i 

by faulting, volca~ism, ani late geosynclinal molasse se:li-

mentation of the Echo Bay an~ Ca~eron Bay Groups. 

4. Thereafter, high level, late tectonic granites intruded 

all of the older Aphebian rocks. 

Preca-nbrian base::ent rocks are presently do:ninate-1 by a 

· northeastwari str:Jctural grain. )Tortheast-trenr:l ing 11 neaments 

constituting this grain inclu:le: faults an~ master joints in 

granite (Bg) ani porphyries {Bp) that are co~~only expressei as 

straiPht draina;;::e channels; long, wi:1·e, steeply 1ip:)lng :iiabase 

dikes; q~artz veins an~ stockNorks, ~any of which are fault 

zones {Kii 4 , 1933); an~ exhu~ei base3ent ridges, the ~est prom-

inent of which is 'Leith ri~ge'. Fa~lts, 1i<es an~ veins in 

t~~ Precambrian roc~s are not presert in the overlyi~g Phanerozoic 



success~on; subsurface ext?r.sions of the base~e"t riiges prob-

ably affect Paleozo~c strata in:lirectly. 

The following evi~ence in~icates that iiastrophism which 

produced th~ northeastwar1 strJctural grain is Paleohelikian or 

younger Proterozolc: 

1. The Paleoh~likian Hornby 13ay Gro•Jp is at le9.st 1,000 feet 

thick on the northwestern flank of 'Le;th ri1ge', but is 

absent southeast of the ridge, where basal Paleozotc beis 

lie 1irectly on crys~a1line baseonent; this iniicat~ 'that 

Hornby '2ay rocks· Tflere "ently do~,rnr,.;arped tm..;ar1 the north-

~rF:>st of the ri ige an---1 to sor:te extent presefve1 frol!l erosion, 

whereas correspon~ing be1s to the southesst were relatively 

uplifte:l an~. co11pletely re:noved by Late Proterozoic erosion. 

2. ·~ua?"tz veins, ali gne-'l parallel to '-Leith ri 4 ge' an-: other 

~ominant Pr~ca~brl. an structures, transect the H~rnby Bay 

Group at sa ·,.;mi 11 Bay an-'l Yet a Lake. 

The northeastwar~ linearity of 'Leith riigee extends to the 

western shores of Richar1son Islani an4 St. Paul Point, which are 

so re:nar~ably straight as to imply that they represent an~exhftmei 

fgult-line scarp. 

INrSRIOR PLAii~S 

~pose:l Phanerozoic roc\J:s on Great Slave;;an::l ·most of Great 
s~ar Plains are flR~ to gently ~ipping, an~ fro:n the stan:lpoint 

of geolQgic s~ructure, reveal only evi1ence of r~gional uncon-

foimities that are iniicative of epeirogenesis;· but there are 

two areas of exception: the Xount Ki~ile For-ation is tightly 

folAei at ~anttoe Islan:l, an~ Paleozcic be~s are faulte1 in 

Shell Bal c\-:'tTa t er Lake G- 52. {Pig·;,- se). There :nay be other sig-

nificant str11ctures on the Int~rlor Plains that are concealed 

by glacial 1rift. 

~"Dei rogenesi s 

Bas-"':r!~nt Ri-"~ P:es an1 ?!:ll eozoi c :mei roR:e~esl s 

Signifi~ant Paleozoic epeirol!e"'.ic e~rent.s in Great Bear Plain 
l't. c. : r ·! u( 

are ~e-=r-e::.~-e-1- by unconfor-ni ties at the b:::tse of Ca::nbrian, Upper 

: _; • '· •·.: • • . • -,_,( . • ,.•. ' ." , ••."·· -.: • • ..,~, • . • 



Oriovician, ~ni ~~vonian (probably Lower ~evonian) sequences. 

Depositional relief on th~ sub-C~~brian unconformity, which 

is as gr~at as 1,000 feet at the ~argin of the In~erior Plai~s, is 
t 

p~rti cula.rly well 0 e':lons tra ta"ei at 'Leith ri3.ge' ; roe ks as young 

as Upper Oriovician (Mount Kin~le For~ation) depositionally abut 

the ridge. Base~ent ri1ges in the subsurface of Great Sear Plain 

are not clearly riernonstrate:i by reconnaissance gravity surveys 

(~ H:)rnal et al., 1970), nevertheless their presence is likely: 

"\ it is not geolo~ic8lly probable that they are confinei to the present 

margin of the Ca~alian Shield, which is merely a transitory eros­
./v-r,t/. ( r;r? ore 

ional bmlniary; -o..~~ b~se:1ent riiges have been reporte:i in Gr~at 

Slave Plain (Douglas an~ Norris, 1960), ani in the subsurface of 

Alberta ani Saskatche~an. 

Base~ent r11~es prob~bly influencei Paleozoic seiimentation) 

a.h~ ··JiagEmesis, an1 possi b))e deformation of Paleozoic rocks . by: 

1. controlling the general distribution of Paleozoic deposits, 

particularly basal be1.s such as the 011. Fort Islani san:i-

stones, which at the ~argin of the Shield, at least, are 

confinei to depressions in the Preca~brian erosional sur-

face; 

2. actin~ as source areas for th~ localization of clastic 

seii~ents; this is clearly ie~onstrated by pebble con-

glo:nerates in the o:i Fort Islani Formation, an"~ saniy 

intervals in the Ronnlng Group; 

J. causing depositional draping ani differe'!tial compaction 

of overlying an1 aijacent be1s; 

4. for:ning permeability barriers to subsurface fluid migration; 

5. provt-:iing significant relief in the potenti~l surface of 

1e~olle!!lent betNeen crystalline basement an1 much less 

viscous Phanerozoic strata. 

A previous brief 1~scussion iealt with the probability that 

the Hornby Bay Group was tilted an1 11fferentially eroiei along 

a Prot~rozdtc st~~ct~~ql axis tren~ing through 'Leith ri~~e•. 

If this axis extenis southNestwari through Gr~at B2ar Plain, then' 

the Paleoz01c success~on is anticioatei to overlie Prot~rozoic 

se~i~~ntary roc~s to th~ northwest ani crystalline base~ent to the 

southe3st of a tr2n~ fro~··Leith riige' to K9ller ~ake. The 
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at present b~ea~se th~re ar~ so few wells irillei in the ar~a, ~n1 

not all of these ext~n1 through the Paleozoic succession. Eow ~ver, 

we 
seis~ic recorls of th~ south~astern part of Great Sear Plain in11~ 

cate that there is an abrupt north•;asterly tren:i.ing boun-lary ~ on 

strike Ni th 'Leith ri:1ge', bet·tieen crystalline base:.nent an·l a thick 

section of Proterozoic rocks to the \·rest (~ Zelgler, 1969, Great 

Bear Plains- Tintina Trench sec~ion). Further:nore, 

. ( ~. '-{ /. ) J ) 
Imperial Cartridge F-72 (.F.-icg~ ~~-4;f:-vlhi dh I · I 

is southeast of the axis, 

reache1 Preca~brian granite below basal Paleozoic be~s, whereas 

Shell Black~·rater Lake G-52, an-1 Sinclair Wolverine Creek :J-o'l, 

which are north~est 

of the projecte1 'axis', 1rille1 Proterozoio seii~entary roc~s 

below the Paleozo l c sequence. 

The Mount Ki~~le Por~ation reglonally oversteps ol1er Paleo-

zoic roc~s towar1 the ~arglrt of the Cana1ian Shield, in1 icating 

gentle west~ar~ tilting of th~ craton an1 bevelling of the lower 

part of the Paleozoic succession prior to Late Oriovician se1i-

mentation. 'l'he b3se cif the :-.iount Kinile For'Cl ation regionally 

ilps about 33 fe~t per mile fro~ Har41sty Lake to Shell Blackwa~er 

Lake G-52 (beloN th~ fault). }. regional sub-~·~ount Kin:lle •J.ncon-

formity has been demonstrate:l in the Mackenzie Plain an1 Mackenzie 

Mountains (PTg. 3) by Macque8n (1970). 

Tne sub-Jevonian contact ~ras not observ·:d in outcrop, but it 

is al~ost certainly an unconformity. revonian Chinchaga rocks 

ilsconfor~ably overlie Upp~r Oriovician be4s in Great Slave Plain 

(Norris, 1965); an1 the·nevonian Bear Rock Formation is ~iscon­

formable above the P.onning Group an~ older rocks in the northern 

part of Great B~ar Plain, Mackenzie Plain, an1 Franklin ~ou~tains 

·(Ai t~en ~t al, 1970; . £ook: ani Ai tken, in press). Availabl.:: evid­

ence 1niicl'ttes little struct•.1ral relief on the sub-'9evonian un-

conformity in sout~~rn Great 3ear P~~in: Bear Rock (Chinchaga) 

strata ov~rlie the :·iount K1n1le For~ati.on ne3.r Lac Gra'1r=:in~ in 

Black'llater Lake G-52, in · the Franklin Jountains (-;)ouglas an--1 ~Jorris, 

1963, a~1 at _Mount St. Charles (Latitu1e 65°03'N, Longitu1e 124°42'W; 

Macqueen, 1970). 

Hesozo1 c ~~i ro :ce!l.esl s ----------
'1 

Lower Cr~tacA,us (ftlbia~) blac~ sh3.les ove~lie the Hb~e For~-
' 

. ~ ~- -.. ---'"" - - - ...... - ~ 



U_no_ ~r ~r~taceaus roc'.~s a-_e wi·i~spr~a 4 on G~~at B o~ r Plain ~ • - - - - d . , an;_ 

th·~ Lmrer Cret?..ce:·us s-=q•Jenc8 is v-~ry thin or absent. This con-

trasts with the nearby Xackenzie an~ Great Slave ?lains, wh~re 

the Lo;.oTer Cretaceous sequence is thick an::l widesprea1, ani UppC::r 

Cretaceous rocks are present only in a few places (Stott, 1960; 

Yorath, p~rs. eo~., 1970). 3tther the sequence in Great Bear 

Plain is s:~nificantly coniense:l in co':lparsson T.-Ti th neighbouring 

parts of the Interior Plains, or there is an appreciabl-= hiatu§ 

(perhaps representi~g inter-systemic eros!on) between Albian rocks 

in Black'N"ater Lake G-52 and. the 1<Ti1eosr8a.-1 Uooer Cretace)us be1s - - ... . 
Because of the lack of stratigraphic c ·ntrol it is prese~tly diffi­

cult to ~ebonstr~ct phases of CretaceoQs paleogeography in the 

southern part of Gr~at Bear ?lain. Jeletzky (197~) 1nferrei that 

Cretaceous seas enterei ~arts of the region by late lijwer Albian 

ani re~ai ne1 until Naestrichtian. 

Marine deposit~on apparently ceased with Late Cretace8US 

seii~entation an~ Great Bear Plain re1ainei as a continental 

lan1 ::1ass since. Transitory crustal instability was initiate1 by 

Pleistocene glaciation; evi~ence for 1ifferential isostatic a1-

just;:1ent is provid.e1 by raise1 beaches of Gle.c1.al Lake .(f,cConnell, 

which are about 300 feet higher in the eastern part of the Plain 

than they are in the west (Craig, 1965, p. 19). 

~~ger.esi~ 

Tectonlsm of the Franklin Mount~ins - Colville Hills type1 

1s 1n:i1cated. by t-,.;o distinct features in the western part of 

Great Bear ?lain: 

1 

1. Part of the P~leozoic succession is repeate1 by a fault in 

Black~at~r La%e G-52; it s~e~s likely that the fault is 

part of the westwari-11pplng~syste~ of thr~st faults that 

Dougl~s an1 Norris (1963) ~~ppe1 along the eastern ~ar@in 

of the Franklin Mountains as far north as Latitu~e 64~N. 

Fran~lin Mountains ani C~lville Hills (Fig. 3) ar~ struct~rs1 
by cornpress~ ·i anticlines, co::r"!only Nith fa·Jlte1 flanks ani 
axial regions, an~ broai, intervening synclines. Their str0ct­
urs.l ~eom8try has lei to the sugg~stion that t~ey overlie a 
~ecoli~,e~t !e78lone1 on ~ucttle 8Q~brlan ~vaporites an~ ~h~le 

/ 

- sn 8XCeot~on mu~t be the so~th~rn nart o~ t~e Fran~lin ~ount­
ains, ~h~r~ Preca~brtan se~t~entqrv roc~s for~ th~ C)re of a 
lar5~ a~ticli ne. Defor-:1e1 ~ocene rocks loc<:~.lly provi 4 e a ·n?~.xi:r.u:u 
a~e for th0 lg~~st phas~ ~r t~ctontsrn, b~t there is oth8r e'li1-
er.c8 to su ·75~!"t that S:::J:!le 1efnr .. ;atton occurr~'t prior to L.<J.':·~ Cret­
a~e0us s~~i~e1~ation (se~ Ssu~l~s, 1970, p. 472-3; Coo% ~~~ Ait-
~~n, 1 n press; Zei ~1 er,-1969). . ... '" - ·-·"·-· .., _____ .~- .. -' -~~··' ~·-'"""··" 
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2. A tightly co~presse1 fol1 ext~n~s through Xanltoe 

Islan1 to the southert1 sh ) re of Kei th Arm; irift conc eals 

the relationship of the foli with overljing Cretaceous 

roc~s, so it is not known wheth~r Cretac eous be~s are 

fol1e1 concor~ antly with the str~cture; thus the fold is 

un·'l.a tei. 

There~tnay -be .. other significant · fol':'is an-4. faults in Great Bear 

Plain that are concealed by the extensive cover of glacial irift. 

Upper Cretaceous beis at Grizzly Bear Mountain are ~nsystem-

atically deformed, more liKely as a resu!t of lanisli~ing, ice 

thrusting, or so~e combi~ati~n of non-tectonic processes, rather 
. 1 

than as a C:) nseq:Jenc e of tectonismjC h[;- · fi). 

~ining acttvity in the western part of the Wop~ay Belt has 

centred on pitchblen1e deposits, · . gen~rally associated with large 

4uartz veins, at Conjurer Bay, Stairs Bay, ani Beaverloige Lake. 

Inas~uch as roc ~ s ani ~in~ral deposits in the Canadian Shield 

were not stu1ie1 in any ietail in this reconnaissance ~apping 

pros:J:"!'am, the rea,ier 1 s referr :d to reports by Jolliffe (1935), 

Lord (1941) ani Henierson (1949) for iata on the :.eposits. 

Coal 

Upp~r C"!'etaceous ligni t e is interb,:;::i1ed ~ri th sil ty mudstones 

north of Preble Bay {Grizzly Bear Mountain) an~ along the western 

an1 north~rn shores of Keith Arn. These deposits probably corres-

poni closely in stratigra'Jhic position, lithology ani th erm9..l - · 

characteristics to ligni tes ~·ii th low heat values collected. by 

K1~i (1933, p. 35) near the north~rn shore of Keith Arm an~ ana-

lyse:l by th~ Fuel ·J:'esting .!..aboratories, r~ines Branch. Glacial 

1rift is thic~ an~ wiiesprea~ aroun1 the exposures of lignite, 

which are not consi~erei co~~e~ci ally attractive. 

. . 
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Oil arri Gas 

No oil or ~as seeps were not~i. 

Surra~~ exposur~s of Old Fort Islani san~sto~es loc~lly have 

exc~lle~t int;rg~anular porosity, but the subsurface potential of 

the for-nation as a hy~ .. rocarbon reservoir :nay be di!!!inishe::l by 

two possibilities: the for!!lation may correspon1 to the Mou~t 

Cl ark For-::a ti on, whi eh 1 s ·..rell c eJllen t e:l a~-'1 p:;zac ti C9..lly non-porous 

in Shell Black'.-;at-.er Lt:Jke G-52 ani in OtJ.tcrops in the Franklin 

Xountains; ani ~h~ untt is probably confinei to 1epress~o~s in 

the Preca~brian e~osional surface. 

Dolo~ites in the lo~er part of ~unit~cps ~ have poor to gooi 

intercrystalline porosity near Kway Cha Lake. However, this 

lithotope is absent in Shell Blackwa~er Lake G-52 an~ in the 

Fran~li~ ~ou~tai~s, ani it ~ay be substant~ally thick only 

in the eastern part of Great Sear Plain. 

Surface exposurAs of the Ronning Group 'cyclic' ani 'rhyth~ic 

units' are not sig r: ificantly p0ro1J.s. ?Gor to goo1 intercrystalline 

porosity is ievelope~ in~ some exposures of the ~aunt ~inile Form-

ation, but the for~ation crops out ex~e~sively in th~ eastern ani 

~ central pB.rts of the. area, an_, is probably cloe to the s :1rface 

in lowlan~s south of Great Bear Lake. 

Brecciate1 Bear Rock s~rata have cavernous p~rosity in out-

crops in the Fran~lin Xountains, but th~ unit is proably close to 

the surfaee in the central part of the ~ap-area. 

Paleozoic roc~s were tilte1 ani bevelle1 prior to Cretaceous 

se-'1tmentation, thus allowing the possibility of ~igration ani 

escap'= of hyi'rocarbo~s genera te-1 ~ 'J ring the ?a l eozoi c ~ra. ·rhe 

influence of base~ent ri4ges in cr~ating supratenuous fol~s through 

differential co~paction, an~ the~r subsequent function in hy1ro-

carbon entrap~ent, $s conjectural. Base~ent ri~ges are associated 

With signifi8ant oil fiel~s in the mi1-8ontt~ent region of the 

~nite1 State~ (~alt~rs, 1946, 1953). 

Prosp~c~s for reservoirs in th'= :retaceaus rocks appear poor, 

exc'=pt in th~ northN~st'=rn part of the area: 

41 



th~ :r~t3~~~us succession is thin in the central ani southern 

s~ctors, eg. 86 feet in Shell 

are chiefly very fine-~rqine1 lacking in f~vour-

able reservoir properties; there is ~ossible int~r-syste~ic 

hiatus vThich rrtay correspon-1 i.,rith tilting anJ. consi'l~rable erosion 

of Lo;.,rer Cretac eoLl.s roe ks; present lan"l for:ns i nJ.i ea te th-:t t "tl~ ... ;7~ 

:s 
thick Cretaceous sections stoo:l as rrte"as an1 plate~us pr:.or <bo 

glaciation. 

Fol~s an4 faults in the western part Sf Great Bear Plain, 

of ~he types at ~~nitoe Islan1 anJ. BlackNater Lake G-52, probably 

~!fer the ~ost r~vourable prospects for signific~nt oil an4 ~as 

accU"l'll8. tion, although T:he ootential of s trJc t 1Jr~s associa te:i 

with bqse~ent r14ges shoul-1 not be overlooke1. 
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Paleontological reports 



Report No. C9-1969-~r!.F 

Report on tLre8 lots of Car:.bria.n fossils su~r:li ttecl for idc.p.i:.i­
fication by Hr. T.H. 1·1\lraro, Corrinco Ltd., Suite 1100, 335 Bay 
Street, Toronto 1, Ontario. The collections '\o:~re made near a 
stream draining east\·:ard into Eottah Lake, ~ .l!. T. (NTS-B6L) 

Section 1{3 
3 1 611 unit 

Section E6, 
unit 3 
N61.,0 55 1 

. t!ll8° 5J. I 

Section H4 
v.n:l.t 4 
N61~o055' 
l-!118°51 1 

inarticulate brachiopods 

Remarks: Non-diagnostic 

cf. Bolasp_ir. sp. 
Q),;._rpp~~pi. B ~sp. 

Gsc: loc. C3A95 

·asc loc. C349o 

GSC loc. C3497 

· Remark~: Collections C3496 e..nd C3497 both conta.5.n Gl;zphp.~<;p.i-.3_, 
a genus that is co:u~;lonly found in :::-ocks belonging to tho Ei.dcUe Cam.b::ian 
Glo_ssoplcur.?:_ and B:o.tb.,'!:,~f.c~-:Slrathing_ Zonss. Poorly preserved pygidie. 
quest5.ond)ly assigned to Gl9_s_~op1e1.~ j.nclicate that collection C3496 
znay belong to the Glo~;sooJ.Gurc~ Zone. 

Geologicc:l ~;urvey of· Canada, 
Paleontology Section, 
Ot t~n-Ja, · July 10, 1969. -I 

Ordovician 

1-T.H. Jo'r-.i. tz 

-
Report No. 0-S 11 BSN 1969 

69 Bl'.A 277 
1-Tount Kindle 

Locality, Fauna & ~&£ 

65° 22' N., 121° 33' W., 
Grizzly Bear Nountain, outcrop at lake 
level, about 10 ft. exposed; 96H. 

straight cephalopod 
bryozoan 
f!ighornia sp. 
undetermined tabulate coral 
Cateninora sp. 
indeterminate brachicpods 

age: LatQ Ordovician 

GSC. Loc. No. 

C-4184 V 



69 BJ\A 326 
1-iount Kindle 
(Chetabucto Lake) 

69 BllA 327 
loiount Kindle 
(Chetabucto L3ke) 

69 BAA 330 
1-iount Kinc1le 
(Chetabucto Lake) 

Report Ho. 0-S 11 BSN 1969 

Locality, Fauna .A_ Age ~· Ioc ._.!!9.!... 

64° 40' n., 118° 58' w., C-4186 v ·· 
southHest of Dennison Lake, frorn 
top of 15 ft. exposure; 86D. 

§.t.repteJ.asn<J sp • . 
Catenipor~ sp. 

age: probably Late Ordovician 

/1 • 64° 32 1 N., 119° 02 1 H., south of 
''7..9'/-~ .. /:,. ~ •. T ~k . 86D "'~£--'Im .~...<;! e, • 

? Bic;hornia sp. 
age: probably Late Ordovician 

64° 28 1 N., 119° 17 1 \'1., Riviere 
Granciin, at river 1e\rel, about 5 ft. 
of section exposed (see also Photo 
BAA 5-4-69); 86D. 

nautiloid fragment unstudied 

C-4187 

C-4188 

\·lestern Pa1eontology Section, 

n, 
' /( i 

Inst5.tute of Sedirqentary and Petroleum Geology, 
Calgzry, November lh, 1969. 

B.s. Norf~d 

Cretaceous 

.-· 

Report No. flies. 2, TPC, 1909 

... _. 

J,ocalitv. fl'!icrofossils & Age GSC Lee. No. 

63 AC 210 
? Cretaceous 

. . 

Russcl Bay: Kcith Arm, Great Bear Lake, 65° 28' N., 123°2'\V 

Radio !aria: 
sp. 29 
sp. 25B VI/spines 
sp. 26B 

Megaspores: 
I C sp. 3B 

Vertebrate : 
bone (? fish) amber, flat 

age: The n:icrofossi! assemblage recovered from this 
sample corrcbks with 63 MQ 113 at approximately 
the 100 foot horizon. The age is Upper Cret,accous, 
prob~bly Santonirc:1. The regional biostratigra!=hic 
equivalents n.rc the Bituminous Sh[<le Zone of the 
Anderson Plains and the Vermillion River Formation 
of Manitoba . 

. C-2565 



I'icld No. & Sp·atigrarhv 

68 AC 211 
- ? Cretacec~ts 

6S AC 212 
? Cretaceous 

Paleontology Section 

Reportl'o. i'.les. 2, TPC, 1%9 

LocalitY. ?vticrofoss ils & Age 

Kokeragi PoL11.t, Deerpass Bay, Great Bear L:?.k9, 65" 46'N., 
122" 23' w. 

Radiolaria: 
sp. 29 
sp. 26B 
sp. 25B 
sp. 25 
sp. 15 

~egnspore: . 
III D sp. 3 CT "spear spore" 
1 CS?. 2A CT . 

plant rootlGttcs (? recent) 

ago: 'The microfossil nss::mb1nge is q_uitP: simi1n.r to that of 
63 AC 2 W ;.-..-ith sli6h~!y b;~~er n:Tri~e conditior.s which 
S!..! pporh!d a g;r'.: :J tcr r :=..di(")18ric. l! ~.Np ·. i1~, tion. The age is 
Upper Creta.ceous, prob8bly SD.ntonian . 

./ 

TuitatuiLnke, 65"-!S'N., 122"9'\V 

carbonaccous plant remains and coal fragments 

age: inc1etcrn!!n :~te ::oal sample. 

·G-2566 

C-2567 

Institute of Sedimentary & Petroleum Geology 
Calgary, 18 November, 1969 

T:-:P. Ch;mney Jl 
Micropaleontolog-y 

Report No. K-9 WSH 196!;> 

.!.. -

L . 

Field Number 
~d Lithology 

Locality, Flora and Ag~ GSC Loc. No. 

69 BAA 279 
Volemic shale 

Grizzly Bear Mountain, NWT, 
65" 32'N; 120° 54'W 

IJycopodium sp. 
Araucaria.cites sp. 
Pinus sp. 
Podocarpus sp. 
Cupressaccae (Juniperus ?) 
Alnus sp. 
Salix sp. 
Populus sp. 
Ericaceae 
Compositae 
Gramineae 
Cyperaccac 
Chenopodium sp. 
Ephedra sp. 
gt.ICrcus-type 

age: see "Comments" 

• 

C-4301 



Field Number 
and Lithology 

69 B.AA 279 
Lignite 

69 BAA 279 
Sheared, bentonitic 
shale 

69 BAA 279 
Shale interbedded 
with lignite 

.: . . .. · · ·~ -.. ..... __ . ~ ._ ~- - :... :: .. . 

Report No. K-9 WSH 19G0 (conl'cl.) 

l.sOcaUty, Flora and A~ 

Grizzly Bear Motmtain, NWT, 
65c 32'N; 120° 54'W 

Circular ftmgal spore 
j..ycopoclium spp. 
J..aevigatosporites spp. 
Polypodiaceae-Dennstaedtiaceae, 

forms 1 and 2 (after Martin and Rouse) 
Osmtmda sp. 
Deltoidospora sp . 
.Qy:athidites sp. 
Sphagm.rm spp. 
Mic.roreticulaitsporites sp. 
?Potamogeton sp. 
?Typha sp. 
Gramineae 
Popuh1s sp. 
Salix sp. 
Alnus sp. 
Tricolpate, psilate 
Tricolpo5ate, psilate 
Monocolpate 
Pil1us sp. haploxylon-type 
Ta.xoc1ium-l\1etaseguoia sp. 

age: see "Comments" 

Grizzly Bear Motmtain, NWT, 
65° 32'N; 120~ 54'W 

Apparently reworked: . a few 
Upper Cretaceous-Pale ocene 
forms plus munerous Devonian 
and Mississippian spores. Also 
several tricolpate and triporate 
(Corylus?) pollen grains 

age: see "Comments" 

Grizzly Bear Monntain, NWT, 
65° 32'N; 120° 54'W 

Laevigatosporites sp. 
Polypocliaceae-Dcnns taedtiace ae, 

forms 1, 2 and 3 (after Martin ·and Rouse) 
ReUculatc monolete spores (probably 

from family Polypocliaceae) 
Lycopodium spp. 
Schizaea sp. 
?Schizosporis sp. 
Liliaciclites sp. 
Cupressaceae (Juniperus ?) 
Taxaceac (I'a.xus ?) 
Taxodilrm-1'1etasequoia sp. 
?Tsuga sp. 
Pocloca~ sp . . 
Gramineac 
?})J?ha sp. 
Salix sp .. 
? Corylus sp. 
?Betula sp. 
Alnn~ sp. 
~ercus -type 

age: see "Comments 

GSC Loc. l\o. 

C-4301 

C-4301 

C-4301 
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Rep01·t No. K-9 \VSII 19G9 (cont'cl.) 

Comments 

Because these four samples represent interbedded "lithologies at the same location 
they are discussed here as a group. Considerable age confusion exists in these samples becai.1sc· 
of the range in age of the various forms encotmtcred. 

. . 

The volcanic shale contains numberous "modern looking" pollen grains including 
representatives of the Compositae which do not make their appearance in the pollen record 
until the Miocene. Modern looking grass and sedge pollen is also abtmdant. Also pollen of 
the more temperate angiosperms, a characteristic component of most Tertiary microfloras, 

. is completely lacking. My first inclination was to conside r this Miocene, Pliocene or even 
Pleistocene. 

The other three samples tend to refute this however, in that several !vlaestricht.ian­
Paleocene forms (Aquilapollenites, Schizae:=t, Schizosporis, and Araucariacites) are also present. 
In addition the sheared bentonitic shale contains a moderately abtmdant Devonian and "Mississippian 
flora as well as Upper Cretaceous-Paleocene pollen and spores. In short, taken as a group, the 
samples are characterized by palynom01:phs indicative of Devonian-l\1ississippian, Upper Senonian­
Paleocene and 1\Uocene-Pliocene-Pleistocene. 

H. Balkwill, the collector, feels that a Miocene to Pleistocene age for the deposits 
is incompatilJle \vith the geology of the area. Furthermore, the lig11ite. simply does not look that 
yotmg. As a result, I would conclude that these rocks are probably Upper Senonian or Paleocene 
and had a source in a Devonian-Mississippiall te1'rain. The more modern looking pollen is 
probably recent contamination resulting from slmnping of the outcrop. 

Paleontology Section 
Institute of Sedimentary and Petrolemn Geology 
Calgary, November 25, 19G9 

William S. Hopkins, Jr. 

. l .• 

Report No. K-1 RLC 1970 

Palynology report of fossil Dinoflagellates and Acritarchs from the 
Grizzly Bear Mountain map sheet, District of Mackenzie; submitted 
by H. Balkwill, 1969 (NTS 96H). 

Field No~ & Lithology_ Locality, Flora & Age 

69 BAA 279 
Volcan5.c shale 

Grizzly Bear Mountain, 65° 32'N; 
120° 54'W. 

Pterospermopsis sp. 
Cymatiosphaera sp. 
Baltisphaericlitml sp. 
Deflandrea sp. 
Trithyrodinium sp. 
Microclinium spp. 
Walloclinium sp. 
Oligosphacri.dium sp. 
Palambag·cs sp. 

Age: Late Cretaceous 

GSC Loc. No 

C-4301 
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Report N. K-1 RLC 1970 (cont'1) 

69 BAA 279 
Sheared, Bentonitic 
shale 

Grizzly Bear :Mmmtain, 65° 32'N; 
120° 54'W 

Deflandrea diebeli Alberti, 1961 
!!· sp. 
Spinicli.nilrm sp. 
1fystrichosphaeridium sp. 
Scriniodinium cf. S. eurypylum Manum 

and Cookson, 1964 
S. sp. _,.. 
Microdini.um sp. 
9onyaulacysta sp. 
Cannosphaeropsis sp. 
Odontochitina sp. 
§P-iniferites sp. 
Svalbardella sp. 
Aptea sp. 
Peri.dinium basililm1 Drugg, 1967 

Age: J_.ate Campanian -· Danian 

Comments 

C-4301 

Both samples are from the same outcrop. Together they indicate an age no older than late 
Campanian and no yotmger than Danian. A Maestrichtian age is strongly suggested. The two samples 
exa~ned are of mari_ne origin. 

w • I 
: 

Western Paleontology Section 
Institute of Sedimentary and Petroleum Geology 
Calgary, January 19, 1970 

Report No. K-7 WSH 1970 

Field Number 

69 BAA 271 

69 BA.<\; 2 73 

Palynology report on Cretaceous rocks from the Northwest 
Territories, collected by H. Balkwill, 1969. (NTS 96B and 
96H). 

Locality, Flora, Age 

P'/~ ~ k.J._~;. ~ r 
GSC Loc. No. 

Rooh.'":\.v:ater .. Lake Sheet, 64° 07'N.; 
123° 15'Vl. 

J.aevigatosporites sp. 
Cupre~saceae-Taxodiaceae­

Age: Indeterminate 

Black Water Lake Sheet, 64°33'N.; 
123°27'\V. 

Osmundacidites wellmanii Couper 
Sphagnum antiguasporitcs Wilson and 

Webster 

C-6656 

C-6657 

.L-. . 



( ·, 

Field Number 

69 BAA 278 

Report No. K-7 \VSH 1970 (cont' cl.) 

Locality, Flora, Age GSC Loc. No. 

Laevigatosporites sp. 
Baculatisporites comaumensis 

(Cookson) Potonie 
Hamulatisporis cf. H. hronulati~ Ktutzsch 
Apiculatisporis sp. 
Cyathidites sp. 

(7 

Gleicheniidites senionicus Ross 
Lycopodium spp. 
Deltoidospora sp. 
cf. Laricoidites sp. 
cf. Araucariacites sp. 
Taxodium sp. 
cf. Glyptostrobus sp. 
·,:rsugaepollenites mesozoicus Couper 
Podocarpidites sp. 
Alisporites sp. 
cf. Cedrus sp. 
Vitreisporites pallidus (Reissinger) 

Nilsson 
Salix-type 
Tricolpites sp. 

Age: Early- Upper Cretaceous 

Grizzly Bear Motmtain Sheet, 65°2l'N.; 
12r17'W. 

Lycopodiumsporites cf. L. marginatus 
Singh 

Osmtmclaciclites wellmanii Couper 
Baculatisporites comaumensis (Cookson) 

Potoni~ 
Verrucosisporites sp. 
cf. Laricoidites sp. 
Tsugaepollenites mesozoicus Couper 
Taxodium sp. 
Cupressaceae - T~xodiac~ae 

cf. Araucariacites sp. 
cf. pl,yptostrobus sp. 
Alisporites sp. 
cf. Rugubivesiculites reductus Pierce 
miscellaneous bisaccate conifer pollen 
Vitreisporites pallidus (Reissinger) 

Nilsson 
cf. Liliaceae 
Salix-type 
Tricolpites sp. 
Tricolporopollenites sp. 

Age: Early - Upper Cretaceous 

Comments 

C-6658 

The two fossiliferous samples are completely lacking in any characteristic Lower 
Cretaceous palynomorphs. Moreover, they are also lacking elements characteristic of the 
Late Upper Cretaceous. A few "primitive" angiosperm pollen species are present which 
indicate a post-Albian age (at least in this latitude). On the basis of the absence of significant 
angiosperm pollen from Cenomanian deposits of Northern Alaska, and abundant angiosperm 



2eport No. ~-7 ~SH 1970 (cont'i) 

J ( .. J ., 
/i\.f <...-' . 

Locality, Flora. Av,e 
·--~-

GSC Lac. tzo. 
----~...;._....:.;._.:_:... 

pollen in Cenomanian deposits of the northeastern United States, 1 would suggest an age for 
these rocks of Cenomanian or Turonian. This conclusion is also supported by the rare 
presence of Vitreisporites \Vhich became extinct about this time. Both Hamulatisporis and 
Ruguhivesiculites would also suggest a Cenomanian or possibly Turonian age. 

Western P~~eontology Section 
Institute of Sedimentary and Petroleum Geology 
CaJgary, October 23, 1970 

William S. Hopkins, Jr. 

Depth Interval 

J I 
600-620 , . 
620-640 
640~6501 

I I 
650-660 
660~6701 

680'-690' 

• • 670-680 

6od-69o' 
Band-pick~d 

composite 
sample 

. Report No. K-02-WSH-1971 
L)h 

Palynology report on sai?ples from Shell BlacbvaterA G-52 
requested by Hugh Balh.-will, 1971 (NTS 9GB). 

Locality, Flora, Age 

L~lre 
Shell Blach.·waterA G-52 well, 64 °00'20"N; 122 °55'12"\V 

These six samples were macerated and examined 
but were found to be barren. " 

Deltoidospora sp. 
Osmundacidites cf. !}. wellmanii Couper 
Gleicheniidites senonicus Ross 
Araucariacites sp. 
Taxodiaceae-Cupressaceae 
Bisaccate conifer pollen 

age: probably Cretaceous 

Gleicheniidites senonicus Ross 
Osmundacidites cf. !}. wellmanii Couper cf. Cyathidites sp. 
?Cicatricosisporites sp. (preservation exceptionally poor) 
Deltoidospora sp. 
Sphagnum sp. 
cf. Verrucosisporites sp. 
cf. Vitreisporites sp. 
Araucariacites sp. 
Taxodiaceae~Cupressaceae 

Bisaccate conifer pollen 
age: probably Cretaceous 

Comments 

GSC Loc. No. 

No locality 
numbers 
assigned 

C-7659 

-C-7660 

Preservation of palynomorphs is exceptionally poor, and density in the useful two samples 
very lov~. The first six samples were barren . 

The samples appear to be Cretaceous, but all the palynomorphs are comparatively long ranging 
and not useful for dek1.iled dating. The doubtful Vitreisporites would sugt;est a Lower Cretaceous age, 
but on the other hand, typical Lower Cretaceous forms are absent. 

~-. 

Western Palcontology Section 
Instih1tc of Sedimentary and Petroleum Geolo~y 
Calgary, Janu2.ry 25, 1971 William S. Hopkins, Jr. 



)Vell, No. & StratigrapliY_ 

Blackwater Lake G-52 
as for all lots, 
600 to 640 feet 

Well, No. & Stratigraphy 

Blackwater Lake G-52 
640 to 650 feet 

Report No. Gen. 9 -TPC-1971 

Locality, :rviicrofmma & Age GSC Loc. No. 

64°01'20"N, 122°55'12"\V. 
Haplophragmoides ex gr. H. spissus, Stelck 

and Wall, common 
!faplophraglnoides sp. 68, few 
H. sp. 67, common 
Trochammina sp. , few 
Miliammin§:. ex gr. M. sproulei, Nauss 
Ammodiscus sp. 8, rare 
A. sp. few 
?Psamminopelta sp. rare 
?Li.tuotuba sp. few 
Siphotextularia cf • .§.. rayi Tappan few 
Ultigerinammina cf. Q. manitobensis 

Wickenden few 
Verneuilinoides sp. abundant 
Ammobaculites fragmentarius Cushman 

common 
Saccammina ~elosina) sp. few 
Saccammina lathrami Tappan few 
J:Iippocrepina sp. rare 
1fyperammina sp. rare 
Serovaina (Valvulineria) sp. rare 
radiolaria: Dictyometra sp. (pyritized) 

COIDnlOn 
?Dentalina sp. 
Inoceramus sp. prisms common 
vertebrate bone (pyritized), few 
echinoid spines (pyritlzed), few 
pyrite rods, abundant 
pyritized wood, common 
side rite pellets, very abundant 

age: Early Cretaceous, Albian, possibly 
Early Albian 

environment: Marine, access to open 
marine 

Report No. Gen. 9 -TPC-1971 - 2 

c-.7955 

J. 

.Locality, l\'Iicrofauna & Age GSC Loc. No. 

64°01'20"N, 122°55'12"\V. C-7956 
Haplophragmoides ex gr. H. spissus Stelck 

and Wall, few 
H. sp. 68, common 
H. sp. 67, few 
Ammobaculites fragmentarius Cushman, few 
.Siphotextularia cf. .§.. rayi Tapp311, rare 
?.Gaudryina sp. , rare 
Miliammina ex gr. M. sproulei Nauss 
vertebrate bone, fe\v 
wood, pyritized, common 
radiolaria: Dictyometra sp. (pyritized), few 
Megaspores: ID sp. 9 
siderite pellets, very abundant 

age: Early Cretaceous, Albian possibly 
Early Albian 

environment: Marine, access to open 
marine 



Blacbvater Lake G- 52 
650 to 660 feet 

Blackwater Lake G- 52 
660 to 670 feet 

Blacbvater Lake G-52 
670 to 680 feet 

'~Vell, No. & Stratigraphv 

Blacbvater Lake G-52 
680 to 69 0 feet 

Report No. Gen. 9 -TPC-1971- 3 

64 o 01 '20"N, 122 o 55' 12 11\V. 
Haplophrag:moicles sp. 68, few 
Saccammina sp. , few 
?Reophax sp., rare 
ammonite shell fragments, few 
Inoceramus sp. prisms, common 
siderite pellets, common 
wood, carbonized, few 
coal, common 

age: Early Cretaceous, Albian possibly, 
Early Albian 

environment: Marine, becoming more 
restricted than previous 
intervals 

64°01'20"N, 122°55'12 11\V. 
?Styliolina ex gr. §_. fissurella (Hall), 

common 
vertebrate bone, few . 

age: Paleozoic, Devonian, possibly Middle 
Devonian (Givetian) 

environment: Marine, shallow 

64 ° 01 '2 O"N' 122 ° 55 I 12 '1"\V. 
Gastropoda sp. 1, rare 
G. sp. 2·, few 
G. sp. 3, few 
Styliolina ex gr. §_. fissurella (Hall), few 
pyrite spheres, common 

age: Paleozoic, Devonian, possibly 
Middle Devoninn (Givctian) 

C-7957 

C-7958 

c.:...·7959 

environment: Marine, shallow, near shore 

]Alcality, l\Iicrofatma & Age GSC }~oc. No. 

64°01'2011 N, 122°55'12"\V. C-7960 
Product id spines, few 
Ostracoda sp. , rare 
Styliolina ex gr. §_. fissurella (Hall), few 

age: Paleozoic, Devonian, possibly 
Middle Devonian (Givetian) 

environment: Marine undifferentiated. 

Remarks 

The author has previously published the Early Cretaceous microfossil assemblage of 
this report in Paleontological Report Gen. 3 -TPC-1970. The reported section was dated Early 
to Middle Albian and was exposed on the surface of the Grandview Hills, between the Ontaratue 
and ~lackenzie River. It was collected by Dr. D. G. Cook on Operation Norrnan, 1969. The 
author has also reported Late Cretaceous, transgressive marine onlap on the Paleozoic (Dcvonian) 
50 miles nortr~ of the borehole under investigation (Report :\Ie·s. 4 -TPC-1969). If the disappearance 
of the total Early Cretaceous sequence in this relatively short distance was due to depositional 
thinning then one would expect quite restricted marine conditions to have been present during 
deposition of the Early Cretaceous sequence in the Blackwater G-52 borehole. But the paleoecolog icaJ 
evidence for interpretation of the environment of deposition indicates quite good marine conditions 
with access to open marine.>was present at that time. Therefore, structural mechanisms 
involving tru.Ylcation of the Early Cretaceous prior to the Late Cretaceous marine onlap might 
better explain the anomalous bedding relationship 50 miles north of the borehole in the vicL11ity of 
Smith and Keith Arms, Great Bear Lake. 

Western P aleontology Section 
Institute of Sedi mentary and Petrolm.un Geology 
c~:l2:arv . ~.larch -1 ; 1571 




