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ABSTRACT

Cambrian, Ordovician, ani Devonian, shallow-marine, clastic
anl carbonate rocks, estimatei-to be about 2,500 feet:thick, un-
conformably overlie Huisonlan crysfallines basement anl Proterozoic
selimentary rocks in the southern nart of Great Besar Plain ani
contiguous parts of Great Slave Plzin; dJdepositional rsliefl on
the sub-Paleozoic unconformity locally 1s as great as 1,100 feet
at the margin of Great B=ar Plain, The Paleozoic succession is
unconformably overlain by very poorly exposed Cretaceous (mainly
Upper Cretacecus) shale, mulstone, sanistone, ani lignite, ranging
in estimatel thickness from a few hunirel feet in southern ani
central sechtors, to about 2,000 feet in the northwest. Quaternary
glacial Arift 2nl alluvium obscure b=2irock, particularly in the
weetern part of ftre region.

Zxposel Phanerozolc rocks in the 2ast=arn parts of Great Bear
anl Great Slave Plains are flat to gently dipwning, ani reveal
only unconformities iniicative of prs-Cambrian, pre-Tate Criovician,
pre-Jevonian, an?® pre-Creftaceous cratonic epeirogenesis. In con-
trast, foldied anil faulted Paleozoic rocks in the wesstern part of
Great Bear Plaln inlicate tectogenesis of the type associated
with 'Laramiie!' struactures in the Franklin Mountains anl Colville
Yills.




INTRCDIJCTION

5odf4(nn ho/¢%e
The anernthsra and SQaq&ezﬁlboundaries of the area dsscribed

in this report are Latitudes A4° KN ahd 44°N, respectively. The
eastern_boundary i1s at various places Longlitudes 117°w, 117°3o'w,
and 118° (approximnately parallel to the margin of the Canadian
Shield); the wastern boundary is Longitude 123°30'4 between
Latitudes 64°N and 54°30°N, and Longitude 124° elsewhere.

Geological field studies were carried out in 1968 and 1969
as part of Operation Norman, a helicopter—sﬁpported reconnailssance
mapping program in the lower Mackenzie River area .(Altken et al.,
1969, 1970). This report dzals principally with outcrop data of
the Phansrozoic rocxs and is intenided as s set of descriptive ‘
notes to amplify the geologic map. At the time of writing, one
exploratory well had besn drilled in the area (Shell Blackwater
Lak%e G-52) although locations wera announced for é%gg; others:
Canadian Reserve Signal Xeller Lake 0-13 and Keller Lake P-14,
a~d. Standard 01l of British Columbia - Cities Service 3St. Charles

O Evrtee e7- al Blaciwever dake Z-SH.

Creek H- 51\' The geology of contiguous parts of the Canadian
Shield is included, mainly taken from published maps and reports,
to indicate the possible charactsristics and distribution of
rocks below-the Phan=rozoic covsar., J. D. Aitkeﬁ mapped the reglion
west of Xelth Arm and the writer mavped the remainder. L. A. Love
was an able and resourceful field assistant,

Paleontological deterninations of Cambrian frs<ils were ~ade
»fy We W, Fritz, of Ordovician fossils by B. S. Norford, and of
Cretaceous fossils by T, P. Chaaney, R. A. Cox, and W. S. Hopkins,
Jr. (Geologica118urvey of Canada). Fossil collections C3495-7 -
were donated by Cominco, Limited; publication of their localities
and identifications is through the courtesy of T. W. Muraro,
Senior Explqration Geologist.

Many of the well-known explorers of northern Canada, in-

cluding Franzlin, Richardson, and Petitot, travarsed parts of

R ™ .



Great Bear Lake and envirens. G. M. Dawson (188&) compiled =
geologic map based on their observations, but Bell (325, 1902)
was the first geologzist to investigat=s ther=zion. Subseg.znt
geological studies chiefly concerned rocks of the Precanbrian
Shisld (Xidd, 1933, 1936; Fraser, 1950, 1967) with particular
enphasls on pitchblende deposits (Jolliffe, 1935; Henderson,

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

o]

eological stuly of the Phansrozosic rosks. The Dzpartaesnt of |
Geography, McGill University, prepareil a comprehensive reoért
on the physical environment of the Great Rear Laké region for
the Ranl Corporation (1963). DPublishel geologiczl méps anl re-
ports on the general region are inlicatel on Figure 1. Jnpub-
lishel reports by vetroleun companies on parts of the area are

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

relopnent,

Fort Franklin, at the western end of Keith Arm (Great Bear
Lake), is the only establ?§hed community in the map-ar=a, although
luxurions fishing camps are operated during the summer at Sawmili
Bay and Gunbarrel Inlet., Mining camps wege onc= maintained at

-

Beaverlodge Lake and Stalirs Bay, but are now ahandoneéd.

PHYSIOGRAPHY

Thre- physiégraphic divisions are represented in the nap-
ar=a (Fig. 2): Bear - Slavs Upnland, which 1s part of the Kazan
-phfsiographio region of the Canadian Shield; and Great Slave and
'Great Bear Plains, wﬁich are divisions of the Interior Plains
reglon (Bostock, 1964, 1970). About 19 perecnt of the area is
in 2ear - Slave Upland, about 5 percent is part of Great Slave
Plain, and 85 percent in Great Bzar Plain. The physiographic
divisions are approximately co-cxtensive with structural provinces

(Fig. 3).
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Bear - Slave Uvland

A southeasterly trending chain of fairly large lakes (Hottah
Laxe, Hardisty Lake, etc.) extends from Gunbarrsl Inlet to Faber
Lake - thenc= to ths North Arm of Great S@ﬂve Lake - and occupies
tre shallow topographic depression that marks the %westernvbound-
- ary of Bear - Slave Upland. The Upland is an alluringly desolate
complex of lakes and badrock ridges,'whsre drainage is wildly
disordered.and the only systematic aspects of the topography are
some remarkably straight drainage channels imparted by structural
lineaments.

Tortal relief is about 1,150 feet. Greatest loczal relief is
provided by a narrow ridge, nearly 1,100 fest high, that extends
for about 50 miles southwestward from Gunbarrel Inlet through
Leith Peninsula. For brevity, thié very conspicuous feature will
be referred to as *'Leith ridge' in this report. Precamnbrian gran-
ite fofﬂs the core of 'Leith ridge'; Proterozoic sedimentary

rocks and mafic sills locally form a subtle cu=ssta on the north-

western flank. There is also local relief of several hundred
feat in ar=sas of feldspar porphyry and northeazsterly trending'
ridges form=d from glant guartz vé{%g{4)9aleozoic sedimentary '
roc¥s depositionally abut *Leith ridge' and g;ééghhills of Pre-~
canbrian rocks; the depositional surface coaforms in relief and
texture to ths barren Shi=ld topography of B=ar - Slave Upland,
thus suggesting that the Shield landscape is 1érgely an exhumed
Precanbrian erosional surface,

Except for a fewwsll-developed eskers, individual landforms
resﬁlting from glaciation are not particularly impressive in
;-Bear - Slave Upland, althoﬁgh it is clear that glaciation acted
1n.a grand way to remove surficial depsoits and disorder drainage.

lineations and striations indicate predominantly westward move-

ment of ice (Fraser, 1957).
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Great Slave Plain

Great Slave Plain.includes the southeastern part of the map-
area, where it is underlaij by Paleozoic sedimantary rocks. The
boundary between this physiographic Aivision and Great RBear Plain
1s the subtl= drainage divide between Great Slave and Great Bear
drainage basine.

Great Slave Pla;n slopes gently westward “rom a succession of
low, step-like, easterly facing scarps at the margin of the Canadian
Shield. The scarps are formed from resistant carbonate rocks in
the Lower Paleozoic sequence. Dréhage of the Plain is non-system-
atic: there are fewer lakes than.in Bear - Slave Upland, but
inter~lake ar=as are swampy and very difficult to traverse., Out-
CYrops are very sparse except in the valleys of soms short, ob-
sequent streams that flow i across the =scarpuents toward the

Shield.

Great Bear Plain

Grzat Bear Plain is principally underlain by very poorly
exvose&, 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 Mouﬁtain, unnamed hills west of Keith Arm, and in several
other places. The plateaus are erosional remnénts of Upper Cret-
aceous rocks, capped by extensive, hummocky, glacial drift, on
which myriads of small, non-oriented lakes are’developed; Thé
plateaus are slightly asymmetrical in profile, with relatively
~geﬁtle norfhwestern ant western slopes, suggesting 'smearing?

‘of glacial drift in the l=2e of 1ice advance.

Glacial drift obscures bedrock except for a few exposures
on the plateaus and near the Canadian Shield. Fluted topography
is especially pronounced in the northwesterly trending, arcaute
drainage' basin occupied by Johnny Hoe, Porcupine and Whitefiéh
Rivers. )

Raised beaches along the northern shore of Leith Peninsula

are as high a2s 400 feet above the present level of Great Besar LaXke,

S A
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Strand lines are also locally coniyﬁpuous in the lowland along

the Great Bear Plain - Canadian Shield bouniary, where large, pro-
glacial Lake McConnelJ.i?Eg connected Great Baar and Great Slave
Lakes (Crailg, 1955, p. 8). BRaised beaches on the lower slopes

of Grizzly RBRear Mountain and other plategés indicate that these

areas ware islands during maximun development of Lake McConnell.

Precanbrian rocks in the map-area are in the Wopmay =elt
sub~-province of the Bear Structural Province (;37;‘£“424 ﬂ%&v/p_dé),
Oldest rocks .ars Aphebian sedimentary and volcanic rocks (Snare,
Echo Bay and Camesron Bay Groups), which are intruded and meta-
morphosed by extensive Hudsonian sialic platons. sGently tilted,
Paleohelikizn sedimentary rocks (Hornby Bay Group) unconformably
overlie the metamorphic and intrusive complex a2t Leith Peninsulz.
Diabasic gabbtro sills and dikes, and large quartz veins intrude the.
Hornby RBay Broup and oldsr rocXs.

Camnbrian quariz sandstones unconformably ovérlie the Pre- '
cambrian rocks,; and are succeeded by about Z so¢ feet of Cambdbrian,
Ordovician, and Devonain, shaliow—Aarine, clastic and carbonate
strata. Depositional relief on the sub-Paleozoic unconformnity
1s generally on the order of several tens of feet, but at Leith
Peninsulza 1t is nearly 1,100 feet, |

A regional hiatus s=zparates the Paleozoic rocxs from very
poorly exposed, soft Cretacesous shales, sandstoﬁes, and coal.

'The lower part of the Cretacsous succession is marine; the upper
éégi may be partly non-marine., Thickness of the Cretaceous se-
quence 1s estimated to range from a few hundred feet 1n the
southern part of the arsa to at least 2,000 feet in the north-
Wwest.

Quaternary glaciai deposits and alluvium form a widespread
and locally thick mantle on the Phanerozoic rocks, particularly
in ths western part of the region whers thare are very few 2x-

posures of bsdrocke.
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PROTERGZCIC

The distribution of Precambrian crystallins rocks on the
geoloaic map is larzel!y compiled from ¥Xidd (1933, 1936), Hender-
son (1349), and Fraser (1957), with local modifications bas=d4 on
field observations and studies of asrial photosraphs by the writer,

and extrapolation from published maps of adjoining areas (Fig. 1).

i+ $nars, Zoho Bag, ‘and Camdron Bay Groucs (undivided): Bs

Small, isolated bodies of Aphebian sedimentary and volcanic
-rocks, which are partly metamorphosed roof pendants in extensive
sialic intrusions, are the oldest exposzsd rocks in the areafTﬁiJc.:S.
Most of the sediznentary - volcanic - metamorphic complex was
assignad to the Snare Group in previous reports (Geological Survey
of Canada, 1941; Henderson, 1949); the Snars Group Was named by
Lord (1942) for rocks at Snare %iver (about Latitude 63°45'N, and
Longitude 1157y ). Sedimentary and volcanic rocks along Conjursr
Bay and Camsell Rivar were assigned to the ZEcho Béy and Cameron

Bay Groups (Xidd, 1935; Lord, 1947; Parsons, 1949; TFras=r, 1950).
Relationships amonz the Snare -~ Echo Bay - Caneron'an rocks

were not investigated in this study, and for reconnalssance purposes
these rocks and their metamorphoséd eqiivalents ars herein mapped

as 2 single unit (Bs).

The sesdimentary - volcanic - metamorphic complex is exten-
sively exposed as moderately dissected, smrothly rounded hills
along Conjéénﬁ 2ay, Camsell River, and the eastern shore of Hottah
.Lake. Much smaller outcrops of the unit occur along Fishtrap and
Beawerlodge Lakes, ani the eastern shsre of Lac Ste. Croix. Mean-
ingful estimates of the thicknsss of the unit are precluded by
intrusives contacts and structaral complexity.

The Snare - Zcho Z2ay - Cameron Bay complex consists mainly of
clastic sedimentary rocks, including psbble conglomerates, grey and
rink quar“zites, gr=en argillites, and dark green and brown slates,
The fine-gralned rocks are altered %o hornfels, phyllite, mica

schist and zneiss adjacent to eranite (Bg) and porphyries (Pp).



LEDLIE U,

System or
Series

Map-unit ani estimated

naximun thickness (fest)
R A e L I e B

Lithology

Fustarnary

Q (uniivided)

Unlithified gravel, sani, silt,

er Silurian

(600+) clay: till,.
U n.¢c o n.f o ra i t y
Lowar ani
Upper Cret- K (uniivided) Partly bentonitic, black ani grey,
- Bceo0us (2,000+) papary shale, blocky =uistone;
siltstone; lignite; minor sani-
stone,
U n ¢ o n f o r»r m i1 t ¥y
Lower ani
(7)Middle . Bear Rock Formation:nb |recctatel grey-brown dolomite; |
Nevonian "(8453* i o anhydrite; rel and green shale
: _ and siltstone at base.
Pr a2 ble unconformnizty
Uppsr Criovic- Mount rindile Form- Mediiumn to Aark brownish zrey iolo-
izn anl (?)Low- ation: CSk mite; silicified fossils; chert.

Lower Oriovic-
ian(?), Upper
anl (?)¥id3le
Carbrian

Alternating beis of brownish grey

andl greylsh crange 4olomite; in-

d1istinect oolitic temtur=ss.

-

(755) %
; Unconfor1ty
fRhvthmic unit!?
-€Or2a
(370)*

(?)Upper ani
¥1dile Camb-

- rian

*Cyclic unit':
(B50)+

~
r
=Tl

. § o)
Ecn T I 6(0\,’]) {d'n!(lufdfll):gosft -

Dolomnite: repetitions of lamninated,
nolitie, conglomeratic, strozzto-
litic beds; green an?® maroon shale,

Upper(?),
¥id4le and
(?)Lower Camnb-
rian

Saline River anil Yount
Cap Formations (uniiv-
ided)s: -Ccps

(225)

1 an? green snale;

ink eypsum,

Uopsr part: r
buff d4olomite
Low=r Part: y Ere=n, grey shale
an? siltstone; glauconitic sani-
stone; brown dolorite.

e
5 b
rei

(?2)Lower ani

Cl14 Fort Islanid Form-

Grey, white, pink, friable sani-

 Miidle Camb- ation: -€o stone; minor pebble bels,
rian (100) '
U n ¢ o n f o r an 1 t ¥y
%Zgﬁi}{i?gin’ Gabbro sills ani dikes Dark green to black, partly dia-
- d - .~’
or P leochel- Bi baslic gabbro.
lkian . : ; - a
Larze quartz veins: Eq Wwhite to pink quartz.
i n ﬁ r u s i v e c oA n t' a' ¢ t
Paleohelikian Hornby Bay Group: Eh Upo=r part: brown, stromatolitic
(1,000+) dolorite; chert,
Lower part: white, buff, pink,
maroon guartzite, '
. U n ¢ o n f o r »n 1 t y
. s Granite: BEg Pink, eguigranular anl porphyritic
Aphedbian . granite., :
Intrusi ve contact
- Feldspar porohyries: Bp | Pink, brown, black dacite ani
quartz latite
) Tntrusive contact
Snare, Itho Bay ani Partly to intensely metamorvhosei
Ca~=2rcn 2ay Groups: Bs conzlorerate, sanistone, argllliite,

end oo} *’.9_



v

Layers of andesite and dacite, which locally have pillow s ructures
and vesicles, and thus appear to be at least partly volcanic flows
(Kidd, 1935), are intercalated with the sedineﬁtary rocks. A few

‘ s1a2ll bodies of zabbro cut the Snare Group, but the ga.obro is
Aaltered by Hudsonian granites and is most conveniently mapped with

the sedimentary - volcaniec - megﬁmorphic compvlex,

Feldspar Porphyries: Po

Feldspar and quartz-f2lisvar Forphyries locally intru-e
Snare-- Zcho Bay -~ Cameron Bay rocks along the shorss of Conjurer
Bay and Hottah and Beaverlodge Lakes. ¥uch larger occurrences of
porphyry are surrounded and apparently intruded by granite (Bg)
north of Isabella Lake, n2zar Lake Malfalt, and east of Rae Lake.
Ar=as of feldspar porphyry form barren, mound-like hills.

The porshyries range in composition from dacite to quartz
latite. Fraser (1367) recognized two rathsr distinctive phases
of porphyry: a phase in which guartz phenocrysts are vommon and
which is predbminaq&}j?zne crystaliline and pink; and a phase in
which quartz phesnocrysts are nsarly absent, and which has a
reddiish brow¥n to black, aphanitic groundmass. Pefinocrysts in
both phases are predominantly pale white, grey, or gresn oligoclase
or andesine. The relationships betwe=n the two phaseé is not
clear%%axnsﬁﬂ; although the pink phase appears’to be character-
istic of marginal zones and snall bodies, whereas the darker
phase appears to characterize the maln mass of the porphvries.
Sore of the porphyries have have fragmental textures and pillow
.stfuctureé, suggestgégy; volzanic origin, but whether or not the

'rocxs are principally extrusive or intrusive is not known.

Granlte: BEg

Hudsonian grani-e and related silicic rocks compose about
‘60 percent of the outcrop ar=z ~f Precambrian crystal!line rocks,
including *Leith ridze®, the particularly impressive salient that
extends souathw=zs*ward throigh Leith Peninsula. Granltic terranes
are topigravhically fine texturad and have proninent lineaments.
According to Fraser (1957), from whom the following description

is taken, therzs are three distinct types of granite:
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ees Which, bacauase »f their irregular distribution and the
gradational nature of their mutual contacts could not be
mapped separately. All are massive and some are porphyritic.
Much of the granite is pink and medium grained, comprising

up to 35 percent gquartz, 50 percent microcline and micro-
perthite, and 30 percent oligoclase, 2iotite or chlorite, in
soma cases with hornblesnde, generally constitutss not more
than 5 percant of the granite.

Locally ths granlte grades to light pink granocdiorite, quartz

/o)

diorite

o

nd quartz monzonite., Fraser (op. cit.) mapped a phase
of coarsely porphyritic granite that has'gradational contacts
with the more extensively distributed eguigranular granite; por-
phyritic granite is not distinguished in this report or geslogic

mape.

Hornby Bay Group: Bh

Kidd (1933, p. 13) avplied the term Hornby Bay Series (later
callzsd Hornby Bay Group by Praser, 1980), to unmetamorphosed,
gently tilted, Proterozoic sedimentary rocxs near Hornby Bay,
in the northeastern part of Great Bear Lake. (Hornby Bay Group
should not bs confused with the Eornby Chaqnel Formation of
Great Slave Lazke; see Hoffman, 1968, p. 9).

The Hornby RBay Groyp cfops out in a 50-mile-long belt along
the northwestern flank of ‘'Leith ridge's The unit was not ob-
served on the eastern side of 'Leith ridge' or in other areas of
Precanbrian rock; this suggests that the present distribaition
of Hornby 3ay rocks may be the.result of erosién that was sub-.
sequent to some manner of tectonism along 'Leith ridge'. The
Hornby Bay Group is estimafed to be about 1,000 f=2et thick at
Leith Peninsula.

| The sequence has distinctive lithologies in its uvper and

lower parts:

1. the lower part of the succession is about 600 feet thick
and 1s white to pinkish-buff and locally maroon, fine-
td coarse-crystalline, silica-c%mented guartzite; sgrain
boundaries are faintly discernidble in hand speclamens;
brown andi red iron s*aining is common in some beds; the- ;
roc''s are thin to thick bsdied and locally cross stratifiedf}

the succession is very hard an?! non-porous.

lBei—thickness classification anl tarmiaoclogy basel on McKe=n
an' Weir (1953).

Z ¥ R i } e RN PPNV S
1380 A ks oo s v e TR i R T B A Mt € K 3k ey

L R ) A UL RO U e e



2. the upper 400 f=et of the Horﬁby Bay Grosup is poorly
exposed, hard, non-porous, medium brown, very fine- to
fine~crysta111ne{ thin-bzdded dolomite; the lower beds
of the dolomite succession are slightly sandy, with small,
rounded, quartz grains, and there is a 50-Toot interval of
fine- grainpd quartzite; domal stomatolites, up to 40 cm.
long and 20 cm. high, oc-ur near the top of the dolomite
sequance; grey and buff chert occurs throughout as irreg-
ular laminaes, and white to glassy quartz fills fractures

and lines the interiors of geodes,

Thne basal contact of the Hornby Bay Group is covrered by scree

ani a2lluviumn. 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 ars successively overlain by quartz sandsﬁones,
and stromatolitic dolomites (Kidd, 1933; Fraser, 1960; Barager
and Donaldson, 1970). At 'Leith ridge' ths sequence is uncon-
fornably overlain by Palsnzoic and possibly Cretaceous rocks.

The quartzitic lower part of the Group is intruded by Eg=2bbroic
s111s (RPd); Dboth the quartzite and dolonite intervals are fract-
ured locally, with e@extensive quartz filling of fracturss and

partial replacement of adjacent country rockx by quartz.

Large Quartz Vsins: Pa

Steeply dipning guartz veins and stockworks intrude the
Hornby RBay Group and older Protsrozoic rocks. The veins are from
e few feet to a few hundred f=et wide, and in some places, as at

 Beaverlodge Lake, arz exposed continuously for several miles as
narrow, stesp-sided ridgss.

The main filling of the veins is white to pink, massive
quartz; the massive quartz 1s transzcted by intricate vein netQ
works of white and «lassy quartz., Country roclks at the margins
of the veins ar=2 very highly brecciated and partly reptaced with
silica. Figely disseminated pyrite is common near the borders‘
of v=ins,

The veins commonly follow northeasterly trending faulﬁs,

1Folk (1Aé;) graile scale.

.2 1/ e !—c/—’/
flﬂafhc =]- (1j25) gral=s scale.
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along which stratigraphic separation, slickensides, and exten-

sive fracturing have been observed (Xidd, 1933, p. 13).

Gabbro Sills and Dikes: Bd

o auiindtuns iy ——

Diabasic gabbro sills and dAikes of several ages intrude
Proterozoic ssdimentary rocks (Bs and Bh), granite (Bg), and
porvhyries (Bp); quar~z vesins havs bezn observed to cut mafic
dixes, but in most places the gabbrolc intrusions post-da*e the
formation of the laree veins (Xidd4, 1933, p. 13).

ILargzest of the diébase dikes are along Ras and Hardisty
Lakes, and east of Hottah Lake. The dikes trend northeaszterly
and most are n=2arly vertical. Some ars at least 200 feet wide
and are continuously exp>sed for several miles,

A tovpographically prominent diabasic sill intrudes west-
ward-dipoing Eornby Pay quartzite along the northwestern flank of
*Leith ridge®'. The sill is sbout 200 f=2et thick, ss a maximum,
and thins markedly downdip and along strixe. Large, gently dipping
intrusive shests, whicll avproximate the forﬁ of sills, overlie
granite and form resistant topographic benches nesar Gunbarrel
Inlet and on the eastern shore of Hottah Lake. The sills and in-
trusive sheets commonly dispnlay poorly to well developed columnar
Jointing.

The sills a2nd dixes are‘composed of dark grey—green to
black, medium- to coarse-crystalline gadbbro, commonly with diaba-
"siec texture; there are narrow, finely crystalline chilled zonzss
at intrusive borders. Country rocxs adjacen* to the intrusions

ars not anvraciably altarad.

Age Relationships of Precamnbrian Rocks

Regional structural/stratigraphic reiatidnships and radio-
metric age dzterminations from nearbyvéreas indicate that the
Snare, Echo Bay, and Cameron Bay Groups are Apheblan: at var-
ious places in the western part of the-Wopmay Belt (Fig. 3) these.
sedimentary rocks overlie Archean granites and metamorphic rocks

(Yellowknife Group), which yield radiometric ages of about
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2,800 m.y. (Stockwsll, 1944, p. 94); furthermore, granites (Pg)

that intrudes the Sgfire, Echo Bay and Cam=aron Bay Groups yield
radiometric ages as young =s 1,755 m.y. and as o0ld as 1,850 m.y.
buat generzlly about 1,800 m.y. (Lowden, et zl., 1962, p. 35),

Echo Bay and Canmeron Bay rocZs are probably younger than the
Snare Group, =z2nd are believed by McGlynn (1970, p. 0 ) to be
molasse deposits that - accumulated in fragment=d basins ééigéaﬂé7_
resuEk=of early Hudsonian tsctonism. |

In most places, feldsvar porphyriss (Bp) apéear to be in-
truded and altered by‘granite (Kidd, 1936, p. 5), although locally,
tre contact appsars to be gradational through zonss in which the
two rocks types zltarnate (Lfraser, 1957). Lord (1947) suggested
that there may have been two or more phases of granitic intrusion;g
the latest phase may be co-gesnetic and nearly contemporaneous.
with enplacenent of the porphyries. Youngest granites in the area
yield radiometric ages of about 1,755 m.y. (~owden et al., 1952),
which may also bse an approxinate minimun age for the porphyries.

| Hornby 2ay rocx<s are Paleohelikian: they post-date the
Hudsonian Orogeny (circa 1,735 m.yu))and according to Barager
and Donaldscn (19?6% they pre-dat=s the Muskox Intrusive Complex
which has been radiometrically dated as 1,095 - 1,155 m.y. (¥an-~
less et a2l., 1968, p. 65)

Phases of mafic intrusion and extrusion séan the Protero-
zolec history of Bear. Structural Province: gabbroic rocks, with
radiometric ages of about 2,100 m.y. (Aphebian) intrude mnetasedi-
.menﬁs znd granite not far southeast of the map—afea (Wanless et
.él., 1955, p. 46); Upper Proterozoic rocks on the Copoermine
Arch (Fig. 3) are intrudsd by a diabase sill which yielded a
Late Hadrynlan radiometric age of 505 m.y. (Wanless et al.,

1955, p. 14). Between theée limits there are arsas of mafic
intrusions that yield a wide range of radiometric ages, but with
general clusters in the ranges 1,085 n.y. - 1,200 m.y. and

735 m.y. - 863 m.y. (Wanless et al., 1958, p. 65). Radiometric
ages are not avallable for mafic rocis in the map-ar=a, but thers

may be manifestations of some or all of the phases noted above:
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1. gabbros at Bell Island intrude the Snars Group snd are in
turn alteresd by Hudsonian granites; the gabbros ars thas
Aphebian in age;

2. a diabase s1l11 intrudes the Yornby Bay Group; as the latter
is Paleohelikian, the sill may be Paleohelikian, Nesohelikian,
or Hadrynian,

In some places Hornby 2Bay rocks rest unconformably on the
large quartz veins, whereas in other places the quartz veins in-
trude the Hornby Ray Grdup (¥1id4, 1935, p. 19). Some gquartz veins

ars thus Paleohslikian or younger.

PALE?ZOIC

A succession of about %570'feet of marine sedimentary rocks,
ranging from Caubrian to iddle Devonian, unconf rmably overlies
Precambrian crystalline rocvs and the Hornby Bay Group, and dips
reglonally weétwafd as a gentle homocline with little surfacs indi-
cation of interruption. The un€onformity betw=en Przcambrian anid
Paleozoic rocxs generally has local relief on the order of ssveral
tens of feet; howsver, relief on the unconformity is an ordsr of-

( Fig. &)
magni tude greater at Bellg Island, Beaverlodge Laxe, and notably
at Léiﬁh”?éninsula, where Precambrian granite (Bg) is almé% 1,100
feaet above the base of n=arby Cambrian saﬁﬁstohes (€o).

The Palsozoic succ-ssion is homotaxial with ths séqgence
of units elsewhere in the easterh part of the nor"thern Inte“iof
Plains (B2e Norris, 1955; Aitken et al., 1959, 1970). Identi-
 fiab1e fogsils ar= uncomron; assignnents of geologic age to
Paleozolic rocis are’éggggigfggggayon lithological correlation with
paleontologirzlly dated strata in other parts of the 1 wer Mack-
enzie River region and Great Slave Plain, and are consequently

tentative.

r 014 Fort Island Formatlion: <£o

Norris (1955) named the Cld Fort Island Formation for
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friable gquartz sandstones that coverlie Precambrian basement
rocss along the western shore of Great Slave Lake; the trpe
locality 1s at Cld Fort Island along the North Arm of the loke,

The formation occurs discontinuously ln the map-area 1in
paleo-depreésions between knobs and ridges in the Precambriasn
erosional sarface., The sandstones depositionally abut the flanks
of the more prominent Precambrian *highs', where younger and
lithologically different rocks constitute the base of the Paleo-
zolc suczession. 01d Fort Island rocks are locally well cemented
by quartz, but in most exvosures they are incomplétely cemznted
and friable - to a dezre= that the unit is generally poorly ex-
posed and in many places its presence is indicated only by thin
bands of white, residual sand. There are fairly good exposures
along the northern shors of Hottah Lake and betwezn Hottah and
Kway Cha Lakss, where about 60 feet of section is exposed. Maxi-
mum thickness at the margin of the Canadian Shield is estimated
to be about 100 feet. |

The rocxs are predominantly light grey to white (although
locally light pink and light buff), thin-bedded and locally
cross-stratified, submnature quartz sandstones; the subrounded
to subangular, fine- to predominantly medium- and cozrse quartz
grains are commonly lncompletely cemented with guartz, so that
the -racks have loczally good intergranular porosity. Adjaéent to
basemnent ridges at Beaverlodge ngzéggg basal bads have abundant
pebbles and cobxles of na§sive quartz (probably derived from

Foacamdres
nearby ridge-formingYaquartz veins) and finely crystalline, white
guartzite (possibly derived from Snare Group ﬁeﬁasediments).

At the margin of the Interior Plains the 01d Fort Island
Pormation ts a . flat to very gently dipping succession that over-
lies Precambrian crystalline rocks on an unconformity ﬁith mod -
erate to great local relief. The formatioeﬁ was not observed in
contaét with the Hornby Bay Group at Leith Peninsula, but 2long
the east=srn aﬁd northern shores of Great Bear Laxe it overlles the

Hornby Bay Group along an angular unconformity (Fraser, 19560).
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The formation is unfos-iliferous, excevt for 1chnofos;1iq
and its zac2 must be infe-red from bounding strata ani evidence
outside the report ar=za: along the Coppermine Arch (Fig. 3)
the unit overlies Proterozolc r3icks that were mid@dly deformed
as recently as 605 m.y. (Wanless e% al., 1968, f. 65); and nesar
-Hbttah Iake it is conformably overlL@n-by Middle Camnbrian
strata. Thus the age of the 01d Fort Island Formation may
be Lower to Midd4le Canbrian, although as a.basal, transgressive
élastic deposit its age probabdbly differs from placs to pléce
elong the xmargin of the Canadian Shield.

The 014 Fort Island Foraation, méy correspond to a 600~
foot~thick sequence of hard, non-porous sandstone and conglom-
erate called the MNount Clark Formation in the Franklin tount-
gins (Williars, 1923; Douglas and Norris, ﬁiﬁéQ). The MNount'
Clark Formation is unfossiliferous,; dbut it is presumed to be
Cambrian because it overlies Proterozolc rocks on an angular un-
confornity, and1 1s confornably overlain by fossiliferous Lower
Cambrian shales. About 135 feet of clean, 7ell-cemented, quartz

.,m,:r

sandstonv near the bottom of Blackwater G-52 well (“?;_"d b

may correspond to the Mount Clarx and 01d Fort Island Formations.

Mount Cap and Saline River Formations (undivided): £cos

At the tyoe locality in the southern part of the Franklin
Mbuntains (Fig. 3), the Canbrian ilount Cap Foraatién consists of
atout 200 feet of red, green, and grey shalss, and red sand-
stones (Williems, 1923). The Saline River Formation was namad by
?iliiams {op. cit.) for about 500 feet of Cambbhian red and green
shales, partly containing béds of halite and gypsum, which con-
férmably overlie the Mount Cap Formation at Saline River on the
western flank of the Franklin Mountains. In the area of this re-
nort, the Mount Cap and Saline River Formations are very thin and
pooriy exposed, and for reconnalssance purposes are mapped as a
single unit.

Recessive-weathering “ount Cap and Saline River strata are
exposed aloné some of the sho?t, obsequent streams that flow
ecross the low, east=>ly facing escarpments near the margin of
l.ell cuttings examined by the writer. Se= also- Well History
Revort, Shell Blacksater Lake G-523 <hell 01l Co mpany, unpub.,
on file with Dept, Indl, Aff, lYNorth. Dev.; ani Sch°4u1e of ~ells

(1956); “orthwast Tearritories anl Zukon Territory; Dent. Ini.
Aff. North. Zev., Schalule o. b5, ,.. /7
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Great Bear and Great Slave Plains., Unit €cps is best exposed

along an unnamad creek west of Bell Island (noted on the geologic

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

also a small outcrop aborut midway bstween 'Leith ridge' and MNcVicar

Arm. Maximum thickness of the unit at the margin >f the Interior

Plains is estimated to be about 225 feesty; the rocks deposifionally x4
the more prominent basement ridges.

The interval of unit €cps that .approximately corresponds to’,
the Mount Cap Formation is about 125:fset thick near Hottah'Lake,
and consists princ@@ally of red, green, and dark grey, papery
shales, platy siltstones, and fine-grained sandstones. The sand-=
stones have very abundant tabular glauconite grains, as large as
0.3 mm., ani abuéént trails on bedding surfaczs., The middle part
of the sequence is distinguished by an interval, about 30 feet
thick, of thin- to medium beds of medium grey-brcwn,ifine- to
medium-crystalline dolomite, and reddish-brown, fine-cyystalline
dolomite. WNear 'Leith ridge' the dolomitic lithotope is about

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

bedded, medium crystalline dolomite, with abundant, angular, fine
to coarse quartz grains, and poor to good intercrystalline and
poor pin-point wvuggy porosity.

‘The upper part of unit €cps, i.2. the intgrval approxi -
mately corresponding to the Saline River Fofmation, 1s composed
of recessive-weathering, red and nedium green, papery shalss, wibh
With very thin interbeds of p=le buff-grezsn, laminated aﬁd partly
cross-lamlinated, very fine-crystalline dolomite and buff-pink
.gypsum. Ripple marxs, dessication polygons; and salt casts are
consplcuous on #any bedding surfaces.

The contact of unit €Cps with underlylng sandstones of the
Cld Fort Island Formation is not exvcsed in the map-arqa; the
contact is conformable in other parts of Great Bear Plain (Cook:
and Aitken, in press). | '

Inartiéulate brachlopods ars relatively comnon in the lower
part (aporoximate Mount Cap interval) of unit-écps, but th-=se are
non-diagnostic from tiune-stratigraphic considerations, other than

indiafiing an aza at least as youngz as Paleozolc. Trilobites
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collected by Cominco, Limited, from the upper part of the unit

(G.S.C. Loc. C3494-7) were tentatively assigned by W. H. Fritz

e e e e Sl

Caﬁbrian (Appendix 27 )« Thias, at least part of unit €cps is
NMiddle Cambrian, although the lower part may be Lower Cambriszn,
inasmuch as Lower Cambrian taxa were 1dent1fied in collections
fror the Mount Cap Formation in the Franklin and Macklézie Mount-
ains (Williams, 19233 Cook and Aitken, in press).

The Mount Cap and Saline River Formations have bszen mapped
in the Macﬁg@zie wountalins and along the margin of the Canadian
Shield as far north as the Arctic Coast (Cook and Aitiken, 1959;
Balkwill and Yorath, in press). The formations ars in mappable
continuity with the lower part of the La Martre Falls Formation
in Great Slave Plain (Norris; 1955). Middle Ordovician faunas
were identified from the upper 20 feet of the La Martre Falls
Formation but most of that unit is undated and is lithologiczlly
unlike the interval from which the fossils were collected., The
Mazenod ember &g (Norris, op. cit) is-an interval of dolomite
in the lower part of the iLa Martre Falls Formation that is homo-
taxial with, and may be a facies of the sandy dolomite beds in the
lower part of unit-ecps at 'Leith ridge'.

The combined riount Cap - Szllne River Formations are about

B s oo s el

265 feet thick in Blackwater Lake G-SZyéﬁﬁﬁéﬁéiﬂ )%

Ronning Group

Hume (1954, p. 44 introduced the term Ronning Group for a
thick succ=ssion of Lower Palesozoic sedimentary rocks, chiefly
cérbonates, which are well exposed in the Franklin and Mackenzie
Mountalns ani parts of the Interior Plains (Fig. 3); he believed
that the Group was principally or entirely Silurian. MNacgqueen
(1970) studied the lithostratigraphy of the Ronning Group and
used the term in a reconnaissance sense to include four, wide-
spr=2ad, shelf carbonate units in the ar=a of “pasration Norman.

From the base, these are the informally named *€yclic', 'rhythmict,
and 'cherty/’ units.and the overlying Mount Kindle Formation.

Paleontolocic datz from Cperation Morman indicate that the

lwell cuttings examinel by the writer.
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Ronning Group ranges from Cambrian (possibly ¥iddle Camnbrian) tc
Silurian. :
(é\;@_}

The ‘'cyclic unit! is well exnosed in the valleys of the
obsequent streams that flow across the 2astern parts of Great

. (‘gqil‘Za)

Slave and Great Bzar Plains. The 'rhythmic unit' crops out only
on the eastern shore of Grizzly Bear Mountain, although it prob-
ably underlies parns of the drift-covered region in western Leith

Peninsula and sothwest of McVicar Arm, The 'cherty unit' is

present in Blackwater Lake G ) but was not observed
in outcrop and is probably absant in the eastérn bart of th=z ar=a,
perhaps as a consequence of non-dzposition, but more likely as a
result of erosion associated with a sub-lMount Xindle unconformity,
as.is the cass in other parts of the Cpzration Norman area (Mac-
gueen, op. cit., p. 2263 Cook and Ait -en, in press). Gently
dipping strata of the Mount Kindle Formation (0Sk) form low scarps
near the eastern margin of the Interior Plains, and thin, dis-
continuous sections of the formation crop out along Riviere Grandin
and north of Jupiter Bay (Grizzly Bear Mountain). Thre unit is also

exposed in a tight fold that extends through Manitoe Island, near

the westarn shore of Keith Arm.

Ronning Group strata probably underlies the drift-covered low
terraces alonzg parts of Grizzly Bear siountain and Leith Paninsula,
and the lowland south of lcVicar Arm, Lack of outcrop control
prevants resasonable delineation of boundéries of the units 1n‘
these arsas, which are consequently mapp2d as undividsd éonning

Group (eosr).

fCyclic unit': £r,

The base of the cyclic unit is marked by the lowest occurr-
ence of a lithologlcally distinctive sequence of dominantly

pale orange-weathsring, laminated, very thin-bedded dolomite, with

-

cyclic alternations of the following textures: aphanocrystalline é
: (Fugy £
beds; oo0litic beds; flat-perble conglomerate (intraclast) bedsg/

Naro
stromatolitic beds; and thin beds of light green and bégwéf dolo-

mitic shale, Somz beds in the basal part of unit-erl are sandy

lHell cut*in§:examined by the writer.
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adjacent to 'Leith ridgse', with subangdlar{ fine- to coarss-
guartz grains.. Ripple marks, dessication polygons, and salt
casts are common on some bedding surfaces. The unit conformably
.overlies the S2lin= River Formaktion, in comparison with which it
is relatively more‘resistant'(Fig.,§ ); the lower bsds of the
ﬁnlt form a low escarpment n2ar the eastern margin of\Great Bear
Plain, '

The fecydlic unit' is estimated to be about 450 fe=t thick
n2ar Hottah Lake. Thris is considerably thicker than in most parts
of Great Bear Plain (for sxample, i1t is about 145 fest thick
near the Copvermine Arch: Cook-and Aitken, 1969; and about 135

.fe=t thick in Blackwater Lake G-52), although Macquean neasured
a 455-foot-thick section of unit €r; on the eastern flank of the

Franklin Mountains,

‘Rhythmic unit': £0r

22
Macqueen (19797) informally nzamed the 'rhythmic unit' for a

fairly widespr=ad lithotope of the R>nning Grouv, which is char-~

acterizad by beds of very finely crystalline, greyish orange to

brownisnh grey dolomite, “hat al*ernate with beds of finely to

medium-crystalline} brownish grey or light brown dolomite,

cowronl& Wwith relict oolitic textures; the glterrating colours
inparc a distinctive baniel app=zarance to some outcroos.

The *rhythanic unit® is apparently absent over mest of
eastern Great Bzar and Great Slave Plains, where the Mount Kinile

Formation dAirectly oversteps the 'cyclic unit®. Flat to

e - .. - e b N LTA WL WAL iLav vu

gently dipning rocxs along thes sastern shore of Grizzly Bear
Mountain resemble the 'rhrthmic unit! more than any other part of
the Renning Group, and ars tentatively.considergﬁ part of that
unit, although the s=ction is very thin - it isnexposed only a
few feet above the lake level - and the characteristic banded
apnearance 1s not apparent.

The rocks are thin bads of medium brownish grey, very fine-

to fine-crystalline dolomite, which alternate with thi~ beds
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Modlerat=sly resistant Aolonite and shals of tha
Ronning Group ‘eyelic unit? {(£r,) conformably
lyineg on recassive weithering s%ale, EYDEUT, and
dolomite of unit Lepg (Saline Bivaer Formation),
tributary to Hottan L=2xe {upstrean from 5.8.C.
Fossil Loc. 3494-7).




of greylsh orange to greyish buff, fine- to medium-crystalline
dolomite with very finely disseminated pyrite and very poOoOTly
preserved vestiges of burrows on some bedding surfaces. Sdéme of %k
the medium crystalline dolomites have poor intercrvstalline por-
osity; and the finer textured dolomites.have very poor inter-
crystalline porosity. |

Unit—eor2a could not bz mapped with any degree of confid-
ence elsewhere in ths area, because of the lack of exposures.
The unit may underlie glacial drift and other Quaternary deposits
along most of ths esastern shore of Grizzly Bzar Yountain and the
xmiEuzYhX southern shore of lMcVicar Arm, as 97211 as the west=2ramost
parts of Leith Peninsula. Rocks corresponding X® in lithology
to unit €or2 are approximately 370 faet thick in the Sh°ll Black-

AT

water Lake voll ( RIS ).

Mount Kindle Fermation: 0OSk

The Mount Kindle Formation is widely distributed in the
plains east of the Mackenzie River, excapt where it has been re-
moved by pre-Devonian erosion, as along ths northern part of
Coppermine Arch (Fig. 3; Cook and Aitrten, 1969). Gently tilted
beds of.the forrzation form a westward dipping homocline in the
eastern pért of Great Slave and Great Bear Pl@ﬁns. Thig exposures
of the formation occur along Riviere Grandin, ahd the unit prob-
able underlies drift-covered, low terraces a2long the margin of
Grizzly Bear liountain in areas mapped as Roq:hing Group (und1v1ded).
The formation is folded in a tight anticline that trends through
Manitoe Island, near the sduthsrn shore of XKeith Arm.

The ¥ount Xindle Formation consists of fairly uniform
succ~2ssion of thin- to medium-bedded, madium- to dark brownish-
grey, finely to medium-crystalline dolomite, which is particu-
larly distinguisged from othsr parts of the Ronning Group by
lenses and laminations of grey chert and silicified halysited,
favosited and horn coréls, and orthoconic cephalopods. The rocks
have poor to zood intercrystalline porosity and local vuzgy por-
osity, with vuzs as wide 2s 2 cm. The formation is estimated to
be about 200 f=2t thick in the eastzrn part of Grz2at Bear Plain
and 1t is about 745 f=et thick in th=: Blackwatsr Lake well,
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Thickness of the unit ranges considerably throughout the Operation
Norman area as a consequence of pres-Devonian srosion of the uppser

beds (Kacqueen, 1970, p. 229).

Age and Correlation of the Ronning Group

Paleontological data are sparse from the Ronning Group, but
the f:llowine relationshivs ars indicated:

1. the lower part of the 'rhythmic unit' at the Mackenzie
Mountain front containg brachiovods and ech;noderm ossicles
the=smr2 dated by B. 8, Norford as Lats Cambrian (possibly
Franconian); therefore, the Middle Canbrian - Upver Cazbrian
boundary may be near the top of the Saline River Formation,
in the 'cyclic unit?!, or near the base of the 'rhythmic
unit?. |

2., silicified gas-ropods collected from the *cherty unit! are
thyought by Norford to be Early Ordovician; ther:foré the
Cambrian - Crdoviclan boundary is in the uppsr part of the
*rhytnmic unit!' or lower part of the 'cherty unit?,

3. collections from the Mount Kindle Formation at Jupitsr Ray
and near Riviers Grandin (G.S.C. Loc. C4184, C41864, znd

Moss o
C4187) indicate thatYthe unit is Upper Crdovician in the
mab-area; Silurian faunas have be=n 1dentified from the
uppermost bsds in some parts of the Mackenzie *ountains
(¥acqueen, op. cit., p. 230).

Rocks herein fappsd as the Ronning Grbup.are in mappable. _r
continuity with strata in Great Slave Plain that Norris (1965)
named the La Yartre Falls 2.4 Chedabucto Lake Por~ations. (As
‘noted in the preceding ssction, the iMount C=2p and Saline River
Formations probably corresnoni to the lower part of the La lartre
Falls Fprmation.) Comparison of the lithology and stratigrapnic
position of the ‘fcyclic unit' with Norfis' data suggests that it
i1s represented in Great Bear Plain by the uppsr part of the La
Martrz PFalls Formation, excluding a~ 20-foot interval at the

top from which iddle Ordoviclilan faunas were collected, and that

Blements of the ‘rhythmic'® and ‘*cherty units' are absent, probably
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25 'a result of pre-xif=HE= Devonian erosion. The Uppar Ordovician

Hount Kindle and Chedabucto Lake Formations are in mappable con-~
tinuity and are lithologically similar; bbth formations over-
step older rocxs toward the Canzadian Shield in such a way as to
Indicate a widespread, pre-Upper Ordovician hiatus along the

eastern margin of the Interior Plains,

Bear Rock Formation: Db

Partly or completely bracciatsd carbonate rocks and associ-
ated.evaporites, which unconformably ovarlis the Rbnning Group,
and which form the basal part of the Devonian succession in the
Opsration Nofnan area, are assligned to the Bear Rock Formation
(Kiddle and Bosworth, 1921; Hume and Link, 1945; Bassett, 1981;
Tassonyi, 1969; Altksn et él., 1959, 1970). It is generally
agrzed that brec~iation of the rocks, wnich is their most con-
spicuous single characteristic, is fthe result of a long history
of solution of evaporite-rocks and collapse; in some places

this process is going on at oresent (Cook and Aitken, in press).

Id%ntificétion of conodonts collecte’d from the upper vart of the °
formation in the %agénzie Mountains indicates that most or all

of the unit'is [there Lowsr Devonian (=msian; T. Uyeno, Geological
Survey of Canala, pers. comm., 1971). The Bear‘BockF~férmation

is lithologically similar to, ani homotaxial with the Lower to

Midile Tevonian Chinchaga Formation of Great Slave Plain (Norris,
1955).

| OQutecrops of the BZar Rock ‘Formation were not observed in
~£he map-arsa. However, th=2 unit probably undsrlies glacial
drift near Lac Grandin, bzsed on extrapolaticn from studies by
Douglas and Norris (1960) and Norris (1955), who mapped the
‘Chinchaga Formation as far north as Latitude A4 HY wrere they
delineated 1its approximate contact with the underlylng Cheda-
ucto Lake ¥orm=ation at Longitude 118°40; ani 1ts approximate
contact with the overlying Cretaceous rocks at Longltude 119°351
Bear Roclt strata srz probably absent along the southern shorz of
Great Bear Lake, where Cr=ataceous b2ds appear to overlie directly
the “ount ¥indle Formation and other nlder roc¥ks. The B2ar
Rock Fornattion croos out in the 3t. CTharles Range n=ar the
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upstr=am portal of Great Bear River. The unit is 845 fest thick
in~the Blackwater Lake G-52 well and 458 feet thick (as the Chin-
ch?ga Formation) in Lac Tache C~355' From this evidence of re-
glonal distribution, it appears that the subcrop trace of the
fornation trenis northwestward from Lac Grandin toward Fort
Franklin. |

Red and green shales and siltstones, not observed in outcrops

in the Mackenzi= and Franklin Yountains, neverthesless ars im-

portant constituents of the basal part of the formation in 22 Shes/

Blecbrner tfe £-521 Fhe  tled/

subseurnfizee, Most of the unit in 2rackratersitake=&~52 consists of
medium brown and grey, aphanocrystalline to medium crystzlline
dolomite, light to dark bpownish grey anhydrite, and minor grey
limestone., It is difficult: to detect the degree of brecciszstion
in well cuttings of the carbonats rockxs; some intervals appzar to

be at least partly brecciated, but the .sequence is faulted and

Brecelidior

this may bs as much the ressult of *tectonism s soclution and coll-

apse.

MESCZIIC

Cr=taceous {(un?ivided): X

‘Very poor =xvcsuras of principally or zsntirely marine,
clastic sedimentary rocks, ranging from possible Lower Cret-
aceous to Uppar Cretaceous (possibly Campanian or Danian), occur

in widely spearated localities on Great Bear Plain. —Zkisiness

Most of the exposures are in the incised flanks of low,
_rounded plateaus, such as Grizzly Bear Mountain. Some vplateaps,
such as that surrounding Ortona Laze, although lacking badrock
exprsurss of any sort, are tentatively mapped as ar=zas of Cret-
gcenus rocks, based on their tooographic similarity an? accord-
ance in elevation with other landforas on Great Bea? Plain that

ara known to bs sculptured from Cretacecus rocxs. Regional
c-35

Well History Renort, Imperizal Lac Taché} Imperial 011 Ltd,

unpub., on file with D=2pt., Ind. Aff. Jorth. Jev.; sSee also

Schelule of wells (1920-1953), Yorthwest Territories, Zukon

Territory, an? Cz21ala Lan?s not within the Provinces; Dept.
Ini. Aff. Morth. Dev., Scheiule Yo. 3, p. 33. -
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stratigraphic dis*ribgtion anil terrain characteristics suggest that
Cretaceocus rocks also underlie most or all of the lowlands of
Johnny Hoe and Porcupine River drainage basins: Douglas and A, W.
Norris (1960), and Louglas and D. K. Norris (19463) mapped Cret-
ac=ous rocks from Tonggot Lake to Blackwatsr Lake in similar
terrain ani at simi}ar elevations, immediately south of Latitude
6MYN; further”ofe, the base of the Cretaceous succession is at
an elevation of 685 feet (above sea level) in Blackwater Lake G-52,
and this 1s lower than any surface elevation in the adjdcent region.
Structural relationships of most exdosures of Crestaceous
rockKks afe obscursd by surfacs creep'and slumps; however, with the
excaption of some exposurss at Grizzly Bear ¥onntain, the se-
gquence app=ars to bz flat or gently.dipoing. UnsyStematicallj
deformed beds at Grizzly Sear ¥ountain ware prébably contorted and
rotated as a result of large-scale landsliding or 1ce~thrusting(Féy13§J
Cretaceous strata region2lly overstep, successively older -
rocis from south@est to northeast: in Blackwater Lake G-52 they
overlie the Hume Formation; at Grizzly Bear iHountain they prob-
ably overlies the Mount Xindle Formation, although the contact is
not'exposed; ani at Leith Peninsula they may locally ovarlie thé
Proterozoic Hornﬁy Bay Group. |
Reallistic estiﬁates of the thickness of the Cretaceous success-
lon are d*fficu{zvéggiase bf-the paucity.déf ouvtecrop and sub-
surfacz data and unznown thickness of ovarlylng Quaternary drift.
Cnly about 85 fest of Creticeous sactlon was penetrated in Black-
water Lake G-52 (bensath about 608 feet of drift); 1in the Lac
Tache and Cartridge wells the thicknéss of Crstaceous sections
4%&?& 120 feet and 310 f=eet, respectively.’z A relatively thick
basin of Cretac:zous rocks is indicated wesst of Kelth Arm: out-
crop distribution indicates tﬁzznég'f;ast 2,000 feet of Cretaceous
TOoCcks near queragi Point; and about 2330 feet of Cretigp?uiﬁ *’¢m>
gection was drilled in Sinclalr ¥Wolverine Crezk D- 61. (~1b>"1)
Although the Cretaceous rocks in ths map-area have litbologies
that obviously differ from place to vlace, they could not be sub-

divided with any degras of cartainty bscause of th= lack of sur-

1 .
Well History Reports, Imperial Lac Tache C-=35 and Cartriige F-72;

Imperial 01l Ltd., unpub., on file with Dept. Ind. Aff. North. Dav,
822 also Scheiule of “Wells (1920-1953), Northwest Territories ’
“Yukon Lerriuory, anl Canada L-~nls not thhin the Provinces; Déot
Inl, Aff. Yorth. Dev., Scheiu'e No. 3, pp. 32-33,

ﬂﬁell History Raport, Sineclalr : olva~ire Cres¥ D-Al; Sinclair
011 Co. Cana’a, uncub., on film Hith TS;u.>IQi: foiuiggth._Jev
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face and subsurfacs data.

Darx grey to bvlack, soft, papery, slightly bo=2ntonitic, silty
shales, with sid=ritic concrestions, minor rustY—weathering beds,
yellow surface encrustations of sulphur, and smnall gypsunm rosettes
“on many bedding surfacas, crop out in the. following loczlities:

5 to 10 mlles west of Blackwater Lake (immediately west of the
map-ar:a); between Blackwater Lake and Fort Franklin (G.S.C.
Fossil Loc. CHB57); <+the western anl eastern flanks of Grizzl&

Bear lountain; and near Russell Bay (western shore of Xeith Arm).
About 85 feet of similar dark shales form the Cretaceous succ>ssion
in Blackwater Lake G-52.

A subtle topographic bench, about elevation 1,100 feet, ex-
tends through the southwestern corner of the wap-arsa (near
G.8.C, Fossil Loc., C5657). Thz banch is formed from medium grey,
tan-weathering, calcareous siltstone, which is interbsddied with
dark shales that are similar to thes rocks previously described.
The siltstonss 4o not crop out in the map-arsa, but are exposed
along an unnamed creek about 5 miles west of Blackwater Lake.

Medium grey, silty, very bentonitic, blocky weathsring
mudstone, with thin bands (less than 1 cm.) of soft, black lig-
nite, is exposed near the northern end of Grizzly Besar Mountain
(G.S.C. Fossil Loc. CB401) and at Kokeragi Point (G.S.C. Fossil
Loc. C2567)., The beds are greatly contorted at Grizzly Bear
“ountalin (Fig./g’/) and nearly 2ll parting surfaces have crudely
d=veloped slickensides;' the unsystematically disrupted nature
of the larze exposure suzgests that it is either a part 5f 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-lamina*ted
beds, is exvoased near the northern shore of ¥eith Arm, =a “ew miles
. east of Deerpass Bay. The exposure of sandstone includes a 5-foot
interval of soft, powdery, black coal; Upright fossil root casts
and plant fragments occur throughTcut the interval.

Macrofoscils were not found in any of the Sutcrops assigned

to the Cratacsous System, althsugh Wdarren (1937, p. 69) ldentified
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Beudanticeras cf. B. affine from a collection along the northern

shore of Keith Arm; this Aates the.rocks from which the collection

vas male as Lowar Cretacenus (Albian; sce sarren, 1947, for
revision of an earlier Aptian assignment). Microfaunas from Black-

T/? (%Lvr’ﬂ :.,//
water Lake G-52 ars Farly Cretaceous (Albian; ‘Appeniixqﬂ~f. ,g;c/

ne,s. £ rr-r,v»/_

Micropalsontologic d=sterminations of all other samples from the
/hd/k‘fﬂ 7/e -

ar=a wsdizost that the rocks are Uppar Cretaceous: the black

shales, which se2em to be the most widely distributed lithotope,

range from possible Cenomsnian to possible Santonian; collect-

ion C3401, from gray muidstone ani llgnite at Grizzly Bear Xount-

ain, may be as young as Danlan (Apoeniix ,4_).

) .

vvecatian L e a veenha em 7

Four 1ithostraﬁbgraphié units are recognized in the Cret-
aceous succcession in the Mackenzie Plain (Hume, é%i,g Tassonyi,
1969; Yorath, 1970), the ag2s of which are not yet well known, but
which may range from early Alblan to Turonian or younger. Nost of
this succession is Lower Cretaceous, including part or all of the
Little Bear Fopaation (C. J. Yorath, pers. comm., 1970).

Cook and Altken (in press) recognized some mappable units
in Cretaceous rocks north of.Great Bear Lake, but also found it
necéssary to map wide areas as undivided Cretaceous intervals
because of the lack of surfac: and subéurface conﬁrol. Collections
of microfzunas from the northern and western shores of Great Bzar
Lake'indicate that most of the Cretaceous sequence in thqse arzas
is Upper Crataceous (principally Santonian). .Fossil fish and
other macrofossils collected near the base of the Cretaceous
succession at Lac des Bois (LatitudeéZ’Si’é Longitudesz$°z2)
are Turonian (Cook and Aitken, in press) and Lower Cretaceous

"strata are-elthsr very thih or absent.

Stott (1960) investigat=d Crestace-us rocks south of the map-
area énd rzcognized several distinctlive units th&t range from
earliest middle Albian'to Santonian, with a probable regional
hiatus in pért of the Turonian stage., He indicated (ov. cit.,

Fig. 1) that Lowar Cratacesus rocxs 5h>uld be anticipated in the
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arza from Lac Tache to Blackwatar Lake., As previously noted,

cre.
rocks in xhkx Blackwater Lake G-52 wmay=be Lowsr CretaceouS) SRS

&?m%hey;anembts$3wo&eayizgiﬁ most of the Cretaceous section in
Great B=ar Plain seems to be considerably younger thah in Great
Slave and Nackenzie Plains, ‘The present lack of stratigraphic
control precludes meaningful attempté at correlation, or pzleo-
geographic reconstructions, although the presence of widespr=ad
Upper Cretaceous rocks in the arsa supports the\suggestion by

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

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

CENOZOIC

Quaternary: Q

Quatsrnary drift ani alluvium form a wWwidesprezad mantle
on Paleozolce and young2r rccxs of Great Bear Plain. Arsas of
Precanbrian rocks are almost entirely frez of drift.

In some nlaces the -“Quaternary deposits ars very thick: 508
feet of drift was 4rillad in Rlackwater Laks G-52 and 215 feet
and 240 feet were drilled in Lac Tache C-35 gnd Cartrdige F-72
wells, respectively, (Fig. 5 —J; =and 200-foot-high cut bahks
atong Johnny iHoe Rivér ani scme of %Xts .tributaries are entirely
excgvated in outwash sani and gravel. On the other hand, only
about 10 fpet of drift overlies Cretacsous rocks in WOlvquine
Creek D~61 (ﬁap}ﬁ=2). According to 0. L. Hughes (pers. ccmm.,
 19?0), who 1s investigating Quaternary deposits in the northern.
Interior Plains, drift 1s probably thickest on the highlaands
(such as Grizzly Beaar Mountain) and is thinner in lineated low-
lands such as the basin of Johnny Hoe River.

Quaternary deplsAits are shown on the geolpgic map only on
ILionel and Georze Islands, whe2re *hars is no evidence to susgest

whather Paleozoic or Cretaceous rocks constitute dbedrock.
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STRICTURAL G 3I0LNGY

The east=rn part of Great B2ar an? Great Slave Plains, 2nd
"Wopmay Belt of Bear structural province (Fig. 3), are extencive
cratonic regions that have not experiencel demonstrable %g%gZﬁqyoéAk”7
opdem 1n ,Phanerozoic time, other than epeirogenic warping. How-
ever, faulteil ani foldied Phansrozoic rocks in the western pért
of Great Bear Plain iniilgdte that significant tectonlism, of the

Franklin ¥ountains - Colville Hills yvey extenis-farther east

than previously iniicated (ses Stockwell, 1948).

CANADIAN SHIILD
The Avhebian history of the Jopnay Beslt is sunparize? from -
McGlynn (1970, p. 77-80):

l. Sedimentary rocks of the Snare Group wers folded, meta-
morphosed an? intruied by granitic rocks during early
phases of the Huisopian Oroseny (c. 1,73% m.y.).

2. ZFarly folds in the Snare Group have axes that treni north-
easterly; a later nhase of folds have axes that plunge
gently northwesterward.

3. Deep-l2vel granitic intrusion of Snarse rocks was followed
by faulting, volcanism, anil late geosynclinal mélasse seii-
mentation of the Zcho BRay an? Cameron Bay Groups.

4, Thereafter, high level, late tectonic granites intruded
all of the older Aphebian rocks. |

Drecanbrian basernent rocks are presently dominated by a
"northeastwari stractural grain. North=sast-treniing linesments
constituting this grain include: faults an? master Jolnts in
granite (Bg) ani porphyries (Bp) that are commonly expressel as
straleht dralnaxe channels; long, wide, s;eeply dipoing diabase
dikes; quartz veins and stockworks, ﬁany of which are fault
zones (Xii?, 1933); an? exhumel basenent ridges, the most prom-
inent of which is *'Leith riige'. Fanlts, 4i<es an? veins in

the Precambrian rocxs are not presert in the overlylng Phanerozolc
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succession; subsurface exta=nsions of the bassme-t riiges prob-

ably affect Paleso

]

oic strata iniirectly.

N

The following evi“ence iniicates that iiaétrophism which
proiuced th=z northeastwari stractural grain is Paleohelikian or
xyounger Proterozolic:

1. The Paleoh=likian Hornby Bay Group is at least 1,000 feet

| thick on the northwestern flank of 'L=2ith riige', but is
absent southeast of the ridge, where basal Paleozoic beds
lie 4irectly on crystalline basemént; this iniicatss Ehat
Hornby Ray rocks'%ere ~ently downwarped toﬁarﬂ the north-
west of the ridge an' to some extent presefved from efosion,
whereas zorresponiing belds to the southezst were relatively
upliftel an? completely removel by Late Proterozoic erosion.

2. Quartz vains, aligne? parallel to ?Leith ridige*' an? other
dominant Pr=acarbrian structuress, transect the Hornby Ba&
Group at Sawmill Bay an? Yeta Laxe,

The northeastwari linearity of 'Leith riige! extends to the
western shores of Ricnardson Islani and St. Paul Point, which are

s0 remarvably straicht as to imply that they represent anexhumed

fzult-line scarp.
INTZRIOR PLAINS

Bxposed Phansrozoic rocks on Great Slavesani most of Great
Beagr Plains ars fla*t to gently “ipoing, an® from the stanlpoint

of geolqgic structure, reveal only evidence of regional uncon-
formities that are inilicative of epelrogenesis;- but there are
two azreas of exception: the ¥ount Kindle For—ation is tightly

foliei at “anttoe Islani, 2n? Paleczcic beils are faulted in

Shell Balckwater Lake G—SzhﬁFig;rff . There may be other sig-

nificant stractures osn the Interior Plains that are concealed

by glacial 4drift.

Fpeirogenesis

Pagement Ri‘eges anl Paleozolc Tpeirogenesls

Signifisant Phleozoic epeirogenic 2vents in Great Bear Plaln

des
are é%ﬁg;%;i by unconformities at the base of Cambrian, Upper



Ordoviclan, &ani Davonian (probably Lower Devonian) sequences,
Depositionzal relief on the sub-Cambrian unconformity, which
is as great as 1,000 feet at the =margin of the Interior Plains, is

ge'; rocks as young

L

particularly well ﬁenonstrat;%i at '"Leith ri
as Upp=er Oriovician (¥ount Xinile Forzation) depositionally abut
the ridge. Basement ridges in the subsurface of Grzat Bear Plain
are not clearly “emonstrated by reconnalssance gravity surveys
(se2 Hornal et al., 1970), nevertheless their presence 1is likely:
1t is not geologicslly probable that they are confined to th? present
margin of the Canaldian Shield, which is merely a trénsitory 2ros-
AL AL P 1 0 re o

ional bounilary; =%2 basement riiges have been reportel in Grea
Slave Plain (Douglas an? Norris, 1960), and in the subsurface of
Alberta an? Saskatchewan,

Basenent ridiges probably influsnced Paleozolc seiimentation,
and ~lilagéenesis, anl possibdhe deformation of Paleozoic rocks.by:~

l. controlling the general distribution of Paleozolc deposits,
particularly basal bels such as the 011 Fort Islandi sani-
stones, which at the margzin of the Shield, at least, are
confined to depressions in the Precambrian erosional sur-
face;

2, actinz as source aresas for the localization of clastice
sediments; this 1s clearly demonstrated by pedbble con-
glomerates in the C°41 Fort Islani Formation, and sandy
intervals in the Ronnlng Group;

3. éausing depositional draping ani differential compaction
of overlying ani aljacent beds;

L, forming permeability barriers to subsurféce fluid migration;

5. providing significant relief 1n the potential surface of
desvollement between crystalline basement ani much less
viscous Phanerozéic strata.

A pfeviqus brief A*scussion d4ealt with the probabllity that
the Hornby Bay Group was tilted ani differentially eroled along
a Proterozoic strictural axis treniing through *Leith ritze'.
If this axls extenis southwestwardi through Great Bear Plain, then’
the Paleozoic succession is anticinatedi to overlie Protarozoic
se’imentary ronzs to th2 northwest ani crystalline basement to the

soatheast of a tr=n? from *Leith riigze' to Keller iake. The
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at pressnt beeause there are so few wells drilled in the area, ani

not all of thesse exteni through the Paleozoic succession. Howsver,

we
selsmic recoris of th- southegstern part of Great Bear Plain inii-
cate that there is an abrupt northeasterly treanling bounlary, on
strike with 'Leith riige', bstwe=n crystaliine basement anil a thick

section of Proterozoic rocks to the west (se= Zeigler, 1959, Great

Bzar Plains -~ Tintina Trench section). Furthermore,

(!C‘"c{ /. . :
Imperial Cartridge F-72 (Eigs;&%§£whf§h is southeast of the éxis:

reached Precambrian granite below basal Paleozoic beis, whereas
Shell Blackwater Lake G-52, and Sinclair Wolverine Creek D-51,

e ey et eI a n S h PVCE RS RIS D6 which are northmest
of the projectel 'axis', 4rillel Proterozoic selimentary rocks
below the Paleozoic sequence.

The Mount Kindle Formatioﬁ regionélly oversteps older Pales-~
zoic rocxs toward the margin of the Canaiian Shield, inlicating
gentle westwar? tilting of the craton ani bevelling of the lower
rart of the Paleozolc succession prior to Late Oriovician seii-
mentation. The base 4f the Mount Xindle Forration regionally
dips about 33 fest per milé from Hariisty Lake to Shesll Rlackwater
Lake G-52 (below the fault). A regional sub-Mount Xindle uncon-
formity has bean dAemonstratel in the Mackenzie Plain ani Mackenzie
Mountains (Fig. 3) by Macqueen (1970).

The sub-2evonian contact was not observsal in outcrop, but it
1s almost certainly an unconformity. Tevonian Chinchaga rocks
disconformably overlie Uvbper Criovician bels in‘Great Slave Plain
(Norris, 1955); anil the Devonian Bear Rock Formation is discon-
formable above the Ronning Group ani older rocks in the northefn
part‘of Great Be2ar Plain, Mackenzie Plain, ani Ffanklin “ountains
(Ailtzen 2t gl,'l??O;.Cndk anl Altken, in press). Availlable svid-
ence indicates little structural relief on the sub-Devonian un-
confornity in souttisrn Great Bear Plain: Bear Rock (Chinchaga)
strata overlie the Mount Kiniie Formation near Lac Graniin, in
Blackwater Lake G-52, in the Franklin :‘ountains (Douglas and Norris,
1963, ani at Mount St. Charles (Latitule 65°03’N, Longitule 124°42°W;

Macqueen, 1970).

7’/) (A{//f‘/,'-.// s *'—5""””‘/ ”e/:")

Y
Lowar Cretaceous (Albian) black shales overlie the Hame Foram-
!

Mesozole ZToelrozenesls

1d

ation (¥i4-le Devcnian) in Blackwat=r Lake G-52, howerer micro-
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Uvpar Cr=ataceous rocks are wWilidesprea’ on GreatABear Plain, ani
the Lower Cretacelus éequenoé is v=ry thin or absent. This con-
trasts with the nearby Xackenzie and Great Slave Plalns, whare
the Lower Cretacenus secquence is thick and widespread, anl Upper

Cretaceous rocks are present only in a few places (Stott, 1250;

Yorath, pers. com., 1970). TZither the sequence in Great Rear
Plain is significantly conlensed in comparison with nsighbouring
parts cf the Interior Plains, or there is an avprecizable hiatus
(perhaps representing inter-systemic erosion) betwezn Albian rocks
in Blaoxwater Lake G-52 and the widlepsr=s% Upper Cretacenus beis,
Because of the lack of stratigraphic ¢ ntrol it is presently 3iffi-
cult to reé¢onstriact phases of Cretaceoas paleocgeography in the
southern part of Gra2at Bear Plain. Jeletzky (1979) inferrel that
Cretaceous seas enter=3d narts of the region by late léwer Albian
~anl remained until Maestrichtian,

Marine deposition apovarently ceased with Late Crstacenus
selimentation an? Great Bear Plain retained as a continentzl
land mass since. Transitory crustal instability was initiated by
Pleistocene glaciation; eviience for differentizal isostatic ad-~
Justment is provided by railsel bsaches of Glacial Lake McConnell;
which are about 300 feet higher in the eastern part of the Plzain

than they zre in the west (Craig, 1965, p. 19).

Tectogenesis

1

Tectonism of the Franklin Mountains - Colville Hills type
1s iniicated by two distinct features in the westera part of
Great Bear Plaind

1. Part of the Paleozolc succession is repaated by a fault in

Blackwat=r Lake G-523 1t s=ems likely that the fault is
part of the westward-dipping:8ystea of thrust faults that
Douglas zani Norrls (1963) mappsi along the eastern mariin

of the Franklin Mountains as far north as Latitude 6453,

Fran%lin Mountains ani Colville Hills (Pig. 3) ar= structur=i

by comprezsel anticlines, commonly with faualted flanks ani

axial regloas, an?! broai, interveanlng synclines. Thelr struct-
aral geometry has ledl to the suggsstlon that they overlie z
Aecolletant ierelopal on “uctile Cambrian evaporites an? shale

- an exception must be the sonthern nart of the Franzlln Mount-
ains, whare Precambrian s2ilmentary rocus fora th2 corre of a

laregs anticline. Deformel Zocene vocks loczlly proviie a maximun
aze for thz lanast phase of tectonlse, but there is other evid-
erc2 to suzgest that Soue i12fortation occurr=1 prior to Late Cret-
aceous sodimentztion (se2 Douzlas, 1970, p. y72-3; Cookx 2ni Alt-
ven, in press; Zelgler, 1959).
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2. . A tightly comupressel foll extenis through Nanitoe
Island to the southern shore of Keith Arm; drift conceals
the relationship of the fold with ovarlying Cretaceous
roc¥%s, so 1t is not known whéther Cretaceons be’'s are
foldeldl concoriantly with the stracture; thus the fold is
uniateld.

,There;may*béu other significant foldis anil faults in Great Bear
Plain that are concealed by the extensive cover of‘glacial irift.
Upper Cretaceous bels at Grizzly Bear Mountaln are ansystem-
atically deformel, more lixely as a result of lanisliiing, 1lce
thrusting, or somes combinatidn of non-tectonic processes, rather

than as a2 conseguence of tectonism/(£:}'4ﬁ5'

HECONSMIC GEOLOGY

Metallic minzralg” -

Mininz activity in the western part of the Wopnay Belt hzs
centred on piltchblenie ieposits,ugenerally associated with large
Quaftz veins, at CTonjursr Bay, Stalrs Bay, anil Beavarloige lLake.
Inasauch as rocks andl min=rzl deposits in the Canadian Shiels
were not stuliel in any 3ietail in this reconnzaissance mapping
prosram, the reader is referrsi to reports by Jolliffe (1535),

Lord (1941) ani Henierson (1949) for lata on the 2eposits.

Uppaer Cretaceous lignite is 1nterbe*ied with silty mudstones
north of Preble Bay (Grizzly Bear HMountain) an? along the western
_énﬂ northarn shores of Keith Arm. These deposits probably corres-
ponil closely in stratigranhic position, lithology ani thermal -
characteristics to lignites with low heat values collected by
K141 (1933, p. 35) nsar the northsrn shore of Xeith Arm ani ana-
lysel by th= Puel Testing Laboratories, Mines Branch. Glaclal

Arift 1s thick an? wiiesprea® arounl the exposures of lignite,

which are not consiierel commne>rcizlly attractive,
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0il anil Gas

Jo 01l or gas seesps were not=ai.
Surfare sxposur=s of 014 Fort Island sanistones locally have
excellent intzrgranular porosity, but the subsurface potential of

the forwmation as a hyirocarbon reservolr may be diminishel by

two possibilities: the formation may corresponl to the Mouat
Clark Formation, which is well cegpentel an? pmactically non-porous
in Shell Blackwater Laxe G-52 ani in outcrops in the Franklin
Yountainsy anl the unit is p;obably confinel to depressions in
the Precanbrian erosionai surface, |

Dolomites in the lower part of“unit €cps-have poor tp good
intarcrystalline porosity near Kway Cha Lake, However, this
lithotope is absent in Shell Blackwa:er Lake G-52 and in the
Frankliq Mountaing, ani it.may b2 substantially thick only
in the eastern part of Gr=at Bezr Plain.,

Surface =2xposuras of the RHonning Group 'cyclic! anl *rhythmic
units® are not significantly porouvus. Poor to good intercrystalline
porosity is developeil ins some exposur=s of the Mount Xinile Form-
ation, but the formation crops out =2xtensively in th=2 eastern ani
central parts of the. ar=a, an’ 1s probably clS% to the suarface
in lowlan?s south of Great Bear Lake.

"Brecciated Bear Rock strata have cavernous porosity in out-

cropé in the Franklin Yountains, but th=2 unit is proably close to

ot

the surfaee in ths central part of the map-ar=za.

Paleozolc roczs were tilted ani bevelled prior to Cretacecus
sedimentation, thus allowing the possibility of =igration ani
_esdépe of hytrocarbons generated during the Paléozolc &ra. The
"influence of basernent riiges in cr2ating supratenuous folis through

differential compaction, an? the*r subseguent function in hydro-

carbon entrapunent, &s conjectural. Basenent riizes are assoclated

With significant oil fields in the mid-Continent region of the
Jnited States (Walters, 1945, 1953).
Prosp=zcts for raservoirs in the Zretacesus rocks appear poor,

excaept in th= northwestern part of the area:
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the Zretacenus succession is thin in the central andi southern

e

sectors, eg. B85 feet in Shell Blazckwder Lake G-523 tha rocks

are chiefly very fine-grain=d clasticg;aa&ﬁ; lacking in feavour-
able reservolr properties; there is_gﬁossible inter-systenic
hiatus which may corresponi with tilting anl considiesrable erosion
of Lower Crataceous rocks; present laniforms inilicate that &£hisEy
thick Cretaceous sections stocd as mggs ani plateaus prior do
glaciation. |

Folis an? faults in the Western part 8f Graat Bear Plain,
of the types at Manitoe Islani anl Blackwater Lake G-52, probabliy
affer the most favonrable prospects for significant o0il anid ecas
accu~ilation, although the notential of straicturss associated

with basement riiges shoulil not be overlookei,
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Cambriaq_

4
Report No. C2-195 9 TER
Report on three lots of Cambrian fossils submitled for identi-
fication by Mr, T.V. Muiraro, Cominco Ltd., Suite 1100, 335 Bay
Street, Toronto 1, Ontario. The collections were made near a
stream draining eastward into Hotiah Lake, N.W.T. (NUS-86L)
Section 13 jnarticuvlate brachiopods GSC, loc. C3495
3t 6" unit : ‘ :
Remarks: Non-diagnostic
‘Section 15, Glossopleura? ' - GSC loe, 03496
unit 3 Glyphespis sp.
N640551 Micromitra sp.
. ¥1180531
Section ¥4 ' cf. Bolaspis sp. GSC loc. C3497
vnit 4 Glyphaspls sp.
N64e55¢ « ‘
W1lges1t

- Remarks: OCollections C3496 and C3497 both contain Glyohaspis,
& genus that is commonly found in rocks belonzing to the Middle Cambrian
Glossopleurs and Bathyuriscus-Elrathina Zonss. Poorly preserved pygidie
questionably assigned to Glossonleura jndicate that collection C3496

may belong to the Jlossovleurs zZone,

Geologicel Survey of Canada,
Paleontolozy §60u10n,

Ottave,  July 10, 1969, 2l
— . W.H. Fritz
Ordovician
Report No. 0-S 11 BSH 1969
Fie d No. & Stratisrachy Tocality, Fauna & Age ‘ ' GSC, loc, No,
69 BAA 277 65° 22t N,, 121° 33' W., c-Li8y
Fount Kindle Grizzly Bear Mountain, outcrop at lake

level, about 10 ft, exposed; 96H,
straight cephalonod
bryozoan
Bighornia sp.
undetermined tzbulate coral
- Catenipora sp,
indetermninate brachicpods
age: Late Crdovician



t

Report No, 0-S 11 BSH 1969
Field No. & Stratigrephy Locality, Fauna & Age GSC, Ioc. No,
69 BAL 326 6L° Lot N., 128° 58! W,, ‘ : C-4186 -

Mount Kindle
(Chetabucto Lake)

69 BAA 327
Fount Kindle
(Chetabucto Lake)

69 BAA 330
Mount Kindle
(Chetabucto Lake)

southwest of Dennison Lake, from
top of 15 ft. exposure; 86D,
treptelasma sp,
Catenipora sp.
age: probably Late Ordovicisan

é4° 32t N., 119° 02' W., south of c-1187
Agim Lake; 86D,
? Bighornia sp.
age: probably late Crdovician

Aoirs .y

64° 281 N,, 119° 17' W., Riviere - C-}188
Grandin, at river level, about 5 ft.
of section exposed (see also Photo
BAA 5-L-69); 84D,
nautiloid fragment unstudied

Western Paleontology Section, "'
Institute of Sediwmentary and Petroleum Geology, 34
Calgery, November 1, 1949, Iy

Field No, & Stratisrachy

e

_BuSa NOI'.CO\ljd

Cretaceous

Report No. Mes, 2, TPC, 1559

Localitv, Microfossils & Ace GSC Loc.

63 AC 210
? Cretaceous

No.

Russel Bay. Keith Arm, Great Bear Lake, 65° 28' N., 123°2'W

Radiolaria: ' ' C-2565
sp. 29 '
sp. 25B w/spines
sp. 268
Megaspores:
1C sp. 3B
Vertebrate:
boune {? fish) amber, flat

age: The microfossil assemblage recovered from this
sample correlates with 63 MQ 113 at approximately
the 100 foot horizon. The age is Upper Cretaceous,
probably Santonian, The regional biostratigraphic
equivalents are the Bituminous Shule Zone of the
Anderson Plains and the Ve rmillion River Formation
of Manitoba.



¥icld No. & Stratigraphy

5

o

=225 Report No. Mes., 2, TPC, 1969

Localﬂv. Microfossils & Ace

63 AC 211 ' Kokeragi Point, Deerpass Bay, Great Bear Lake, 65° 46'N.,,
2 Cretacecus 122° 23' W,

Radiolaria:

sp.
. 8p.
" sp.
, sp.
- sp.

29
268
258
25
15

. : ’VIEO‘J.S')OJ.c: .
- NI D sp. 3 CT "spear spore"
ICsp. 2ACT .
plant rootlettes (? 1ecent)

age: The microfossil

ass2mblage is aquite similar to that of

G5C Loe. No.

C-2566

63 AC 210 with slightly botter mavine conditions which

T3

ES
supported a greater vadinlarian wopdlation. The age i
Upper Cretaceous, probably Santoninn,

63 AC 212 Tuitatui Lake, 65° 48' N., 122° 9' W

? Cretaceous

carbonaceous plant remains and coal fragments

S .
age: indeterminate coal sample.
" Paleontology Section _ e .
Institute of Sedimentary & Petroleum Geology T.P. Chamney

Calgary, 18 November, 1969

Field Number
and Lithology

69 BAA 279
Volcanic shale

Micropaleontolog

s

C-2567

N4

Report No. K-9 WSH 1869

Locality, -Flora and Age

GSC Loc. No.

Grizzly Bear Mountain, NWT,
65°32'N; 120° 54'W
Lycopodium sp.
Araucariacites sp.
Pinus sp.
Podocarpus sp.
Cupressaceae (Juniperus?)
Alnus sp.
Salix sp.
Populus sp.
Ericaceae ¢
Compositae
Gramineac
Cyperacecae
Chenopodium sp.

Ephedra sp.
Quercus-type

age: sce "Comments”

C-4301



Field Number
and Lithology

69 BAA 279
Lignite '

. 69 BAA 279

Sheared, bentonitic

- shale

69 BAA 279
Shale interbedded
with lignite

o
N

Report No. K-9 WSH 1969 (cont'd.)

Locality, Flora and Age

Griz
65°3

zly Bear Mountain, NWT,
2'N; 120°54'W
Cirvcular fungal spore

Lycopodium spp.

Laevigatosporites spp.

Polypodiaceae-Dennstaedtiaceae, .
forms 1 and 2 (after Martin and Rouse)

Osmunda sp.

Deltoidospora sp.

Cyathidites sp.
Sphagnum spp.

Microreticulaitsporites sp.

?Potamogeton sp.

. ?Typha sp.

Griz
65°3

Gramineae -

Populus sp.

Salix sp.

Alnus sp.

Tricolpate, psilate

Tricolporate, psilate

Monocolpate

Pinus sp. haploxylon-type

Taxodium-Metasequoia sp.
age: see "Comments"

zly Bear Mountain, NWT,

2'N; 120°54'W

Apparently reworked: a few
Upper Cretaceous-Paleocene
forms plus numerous Devonian
and Mississippian spores. Also
several tricolpate and triporate

(Corylus?) pollen grains
age: see "Comments”

Grizzly Bear Mountain, NWT,
65°32'N; 120° 54'W

Laevigatosporites sp.
Polypodiaceae-Dennstaedtiaceae,
forms 1, 2 and 3 (after Martin and Rouse)

" Reticulate monolete spores (probably

from family Polypodiaceae)

Lycopodium spp.

Schizaea sp.

?Schizosporis sp.
Liliacidites sp.
Cupressaceae (Juniperus?)

~ Taxaceac (Taxus?)

Taxodium-Metasequoia sp.
?Tsuga sp.
Podocarpus sp.
Gramineac '
? Typha sp.
Salix sp.
?Corylus sp.
?Betula sp.
Alnus sp.
Quercus-type
age: sce "Cominents

GSC Logc. NNo.

C-4301

C-4301

C-4301
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Report No. K-9 \WSH 1969 (cont'd.)

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 because’
of the range m age of the various forms encountered.

The voleanic shale contains numberous "modern looking™ pollen g 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 abundant. Also pollen of
the more temperate angiosperms, a characteristic component of most Tertiary microfloras,

-is completely lacking., My first inclination was to consider this Miocene, Pliocene or even
Pleistocene. .

The other three samples tend to refute this however, in that several Maestrichtian-
Paleocene forms (Aquilapollenites, Schizaea, Schizosporis, and Araucariacites) are also present,
In addition the sheared bentonitic shale contains a moderately abundant Devonian and Mississippian

_flora as well as Upper Cretaceous-Paleocene pollen and spores. In short, taken as a group, the
samples are characterized by palynomorphs indicative of Devonian-Mississippian, Upper Senonian-
Paleocene and Miocene~Pliocene-Pleistocene.

H. Balkwill, the collector, feels that a Miocene to Pleistocene age for the deposits
is incompatible with the geology of the area. Furthermore, the lignite simply does not look that
young. As a result, Iwould conclude that these rocks are probahly Upper Senonian or Paleocene
and had a source in a Devonian-Mississippian terrain. The more modern looking pollen is
probably recent contamination resulting from slumping of the outcrop.

Paleontoloby Section ' N ’
Institute of Sedimentary and Petroleum Geolovv William S. Hopkins, Jr.

Calgary, November 25, 1969

~ 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 GSC Loc. Nc
69 BAA 279 o Grizzly Bear Mountam, 65°32'N; " C-4301
Volcanic shale 120° 54'W. .

Pterospermopsis sp.
Cymatiosphaera sp.
Baltisphaeridium sp.
Deflandrea sp.
“Trithyrodinium sp.
Microdinium spp.
Wallodinimin sp.
Oligosphaeridium sp.
Palambages sp.

Age: late Cretaceous
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Report N. X-1 RLC 1970 (cont'd)

Field MNo. & Lithology Locality, Flora & Ace GSC Loc. Mo
69 BAA 279 _ o Grizzly Bear Mountain, 65°32'N; ~ C-4301
Sheared, Bentonitic N 120°54'W
shale : _ Deflandrea diebeli Alberti, 1961
D. sp.

Spinidinium sp.

Hystrichosphaeridium sp.

Scriniodinium cf. S. eurypylum Manum
and Cookson, 1964

S. sp.

Microdinium sp.

Gonyaulacysta sp.

Camnosphaeropsis sp.

QOdontochitina sp.

Spiniferites sp.

Svalbardella sp.

Aptea sp.

Peridinium basilium Drugg, 1967
Age: late Campanian - Danian

Comments

Both samples are from the same outcrop. Together they indicate an age no older than late
Campanian and no younger than Danian. A Maestrichtian age is strongly suggested. The two samples
exan?)ned are of marine origin,

Raynond L. Cox
Western Paleontology Section Y /

Institute of Sedimentary and Petroleun_l Geology ;/WQ ‘Z\ C?(

Calgary, January 19, 1970

- i
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' / . o Report No. K-7 WSH 1970

Palynology report on Cretaceous rocks from the Northwest
Territories, collected by H. Balkwill, 1969, (NTS 96B and
96H).

Field Number Locality, Flora, Agce A GSC Loc. No.
¢ Kpin e :
69 BAA 271 ‘ ER/eekxj%ater; fake Sheet, 64°07'N. ;
123°15'W. o C-6656
Laevigatosporites sp.
Cupressaceae~Taxodiaceae.
Age: Indeterminate

69 BAA 273 : Black Water Lake Shect, 64°33'N,;
©123°27'W, C-6657
Osmundacidites wellmanii Couper
Sphagnum antiquasporites Wilson and
Webster




Report No. K-7 WSH 1970 (cont'd.)

(e
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Field Number , - Locality, Flora, Age GSC Loc. No.

Laevigatosporites sp.

Baculatisporites comaumensis
(Cookson) Potonie

Hamulatisporis cf. H. hamuatis Krutzsch

Apiculatisporis sp.

Cyathidites sp.

Gleicheniidites seronicus Ross

Lycopodium spp. °

Deltoidospora sp.

cf. Laricoidites sp.

cf. Araucariacites sp.

Taxodium sp.

cf. Glyptostrobus sp.

‘Tsugaepollenites mesozoicus Couper

Podocarpidites sp. '

Alisporites sp.

cf. Cedrus sp.

Vitreisporites pallidus (Reissinger)

Nilsson

Salix-type

Tricolpites sp. .
Age: Early - Upper Cretaceous

69 BAA 278 Grizzly Bear Mountain Sheet, 65°21'N.;
’ 121°17'W, . C-6658
Lycopodiumsporites cf. L. marginatus
Singh
Osmundacidites wellmanii Couper
Baculatisporites comaumensis (Cookson)
Potonié

Verrucosisporites sp.
cf. Laricoidites sp.
Tsugaepollenites mesozoicus Couper
Taxodivm sp. ‘
Cupressaceae ~ Taxodiaceae
cf. Araucariacites sp.
cf. Glyptostrobus 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

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

\s/



PReport Mo, XZ-7 WSH 1970 {cont'i)

Field Number Locality, Flora, Age

GSC Loc. No.

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 which hecame extinct about this time. Both Hamulatisporis and

Rugubivesiculites would also suggest a Cenomanian or possibly Turonian age.

- Western Pa%eontology Section
Institute of Sedimentary and Petroleum Geology
Calgary, October 23, 1970

I3

‘Report No, K-02-WSH-1971
Lake

Palynology report on samples from Shell Blackwater, G-52

requested by Hugh Balkwill, 1971 (NTS 96B). A

Depth Interval Locality, Flora, Age
. . ' L;ke .
600-620 Shell Blackwater, G~52 well, 64° 00'90”N 122°55'12"W
620-640 These six samples were macerated and ex—xmmod
640-650 ‘but were found to be barren.
650-650
660-670
680-690'
670-680’ Deltoidospora sp.

Osmundacidites c¢f. O. wellmanii Couper

Gleicheniidites senonicus Ross

Araucariacifes sp.

Taxodiaceae-Cupressaceae

Bisaccate conifer pollen

age: probably Cretaceous

600-690 Gleicheniidites senonicus Ross
Hand-pickesd Osmundacidites cf. O. wellmanii Couper cf. Cyathidites sp.
eomposite ?Cicatricosisporites sp. (preservation exceptionally poor)
sample E Deltoidospora sp. '

Sphagnum sp.
ef. Verrucosisporites sp.

cf. Vitreisporites sp.
Araucariacites sp.
Taxodiaceae-Cupressaceae
Bisaccate conifer pollen
age: probably Cretaceous

Comments

William S, Hopkins, Jr.

GSC Loc. No.

No locality

numbers

assigned
C-—-17659
C-17650

Preservation of palynomorphs is exceptionally poor, and density in the useful two samples

very low. The first six samples were barren.

The samples appear to be Cretaceous, but all the palynomorphs are comparatively long ranging
and not useful for detailed dating. The doubtful Vitreisporites would suggest a Lower Cretaceous age,

but on the other hand, typical Lower Cretaceous forms are absent.

<
Western Pﬂeontolocry Section

Institute of Sedimentary and Petroleum Ceoqur)
Calgary, January 25, 1971
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William S, Hopkins, Jr,



Well, No, & Stratigraphy

. 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, Microfauna & Age _ GSC Loc, No.

64°01'20"N, 122°55"12"W. .
Haplophragmoides ex gr. H. spissus, Stelck
‘ and Wall, common
Haplophragmoides sp. 68, few
H. sp. 67, common
Trochammina sp., few
Miliammina ex gr. M. sproulei, Nauss
Ammodiscus sp. 8, rare
A. sp. few
?Psamminopelta sp. rare
?Lituotuba sp. few
Siphotextularia cf. S. rayi Tappan few
Uvigerinammina cf. U. manitobensis
Wickenden few
Verneuilinoides sp. abundant
Ammobaculites fragmentarius Cushman
common
Saccammina (Pelogina) sp. few
Saccammina lathrami Tappan few
Hippocrepina sp. rare
Hyperammina sp. rare ‘
Serovaina (Valvulineria) sp. rare
radiolaria: Dictyometra sp. (pyritized)
common

?Dentalina sp.
Inoceramus sp. prisms common
vertebrate bone (pyritized), few
~ echinoid spines (pyritized), few
pyrite rods, abundant
pyritized wood, common
siderite pellets, very abundant
age: Early Cretaceous, Albian, possibly
Early Albian
- environment; Marine, access to open
marine

Report No. Gen. 9 -TPC-1971 - 2

C-17955

Locality, Microfauna & Age GSC Loc, No.

64°01'20"N, 122°55'12"W.
Haplophragmoides ex gr. H. spissus Stelck
and Wall, few

H, Sp. 68, common
H. sp. 67, few

Ammobaculites frasmentarius Cushman, few
Siphotextularia cf. S. rayi Tappan, rave
?Gaudryina sp., rare
Miliammina ex gr. M. sproulei Nauss
vertebrate bone, few
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

C-7956



Report No. Gen. 9 ~TPC-1971 -3

Blackwater Lake G-52 64°01'20"N, 122°55'12"W. C-7957
650 to 660 feet Haplophragmoides 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 previocus

intervals
" Blackwater Lake G-52 64°01'20"N, 122°55'12"W. C-7958
660 to 670 feet ?Styliolina ex gr. S, fissurella (Hall),
. common

vertebrate bone, few _
age: Paleozoic, Devonian, possibly Middle
Devonian (Givetian)
environment: Marine, shallow

Blackwater Lake G-52 64°01'20"N, 122°55'12'"W. - C-17959
670 to 680 feet Gastropoda sp. 1, rare -
' G. sp. 2, few
G. sp. 3, few

Styliolina ex gr. S. fissurella (Hall), few
pyrite spheres, common
age: Paleozoic, Devonian, possibly
Middle Devonian (Givetian)
environment: Marine, shallow, near shore

-~

*Well, No. & Straticraphy Locality, Microfauna & Age GSC i.0c¢. No.

Blackwater Lake G-52 64°01'20""N, 122°55'12'""W. C-79690
680 to 690 feet Productid spines, few

Ostracoda sp., rare
Styliolina ex gr. S. 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 Mackenzie River. It was collected by Dr. D.G. Cook on Operation Norman, 1969. The .
author has also reported Late Cretaceous, transgressive marine onlap on the Paleozoic (Devonian)
50 miles north of the borehole under investigation (Report Mes. 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 paleoecological
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
fnvelving truncation 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 vicinity of
Smith and Keith Arms, Great Bear Lake.

Vet ¥~ Imm

T.P. éﬁamney /

Western Paleontology Section
Institute of Sedimentary and Petroleum Geology

Caleary. March 4, 1971





